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Introduction

XML started as an obscure effort driven by a small group of dedicated SGML experts
who were convinced that the world needed something more powerful than HTML.
Although XML hasn’t yet taken the world by storm, inits quiet way it is poised to
revolutionize the Internet and usher in anew age of electronic commerce.

Until recently, the non-technical Internet user has largely written off XML as being
more of aprogrammers language than a technology that appliesto us all. Nearly two
years after XML’ s inception, thereis still no real mainstream software support in the
form of editors and viewers. However, just aswith HTML, as the technology becomes
adopted, the tools will start to arrive. Netscape and Microsoft have already given usa
taste of what isto come.

Sams Teach Yourself XML in 21 Days teaches you about XML and its related standards
(the XSL style language, XLink and XPointer hyperlinking, XML Data, and X Schema,
to name just afew), but it doesn’'t stop there. Asyou follow the step-by-step
explanations, you will also learn how to use XML. Y ou will be introduced to awide
range of the available tools, from the newest to the tried and tested. By the time you
finish this book, you'll know enough about XML and its use within the available tools
to useit immediately.

How This Book Is Organized

Sams Teach Yourself XML in 21 Days coversthe latest version of XML, itsrelated
standards, and awide variety of tools. Some features of the tools will have been
enhanced or expanded by the time you read this, and new tools will certainly have
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become available. Keep this in mind when you’ re working with the early versions of
some of the software packages. If something doesn’t work asit should, or if you feel
that there is something important missing, check the Web sites mentioned in Appendix
B, “XML Resources,” to seeif anewer version of the package is available.

Sams Teach Yourself XML in 21 Days is organized into three separate weeks. Each
week brings you to a certain milestone in your learning of XML and development of
XML code.

In the first week, you'll learn alot of the basics about XML itself:

* OnDay 1, you'll get abasic introduction on what XML isand why it's so
important. Y ou will also see your first XML document.

» On Day 2, you will dissect an XML document to discover exactly what goes
into making usable XML code. Y ou will also create your first XML document.
* On Day 3, you'll go alittle further into the basics of XML code. You'll learn
about elements, comments, processing instructions, and using CDATA sections
to hide XML code you don’t want to be processed.

» On Day 4, you will learn more about markup and elements by exploring
attributes. You'll also learn the basics of information modeling and some of the
ground rules of Document Type Definition (DTD) development. Y ou will learn
how to work with DTDs without having to go asfar as creating valid XML
code, and you will discover how much you can already achieve by creating well-
formed XML documents.

» On Day 5, you'll reach an important milestone. Y ou will learn how to put
together everything you have learned so far and produce well-formed XML
documents. Y ou will be introduced to some basic parsing tools and then learn
how to check and correct your XML documents.

» On Day 6, you will learn all about DTDs, their subsets, and how they are used
to check XML documents for validity.

* OnDay 7, you'll delve even further into the treacherous waters of DTD
development and learn some of the mgjor tricks of the trade that open the doors
to advanced XML document construction.

Week two takes you into the “power” side of XML authoring:

* On Day 8, you will learn about entities and notations, and how to import
external objects such as binary code and graphicsfilesinto your XML
documents.

» OnDay 9, you'll arrive at the next major milestone. Y ou will be introduced to
acouple of the leading XML parsers, and you' Il learn how to validate your
XML documents and recognize and correct some of the most common errors.

» On Day 10, you will discover the power of XML’ slinking mechanisms.
Using practical examples, you will learn how you can use XML linksto go far
beyond HTML’s humble features.

» On Day 11, you will continue to explore XML’ s linking mechanisms. Y ou
will learn how you can link to ranges, groups, and indirect blocks of datainside
both XML and non-XML data.

» On Day 12, with much of the theory aready in your grasp, you will learn how
you can actually display the XML code you’ ve written in Microsoft’s Internet
Explorer 5.



* On Day 13, you will continue the hands-on work of Day 12 by learning how
to display the XML code you' ve written in Mozilla, Netscape’' s Open Source
testbed for the development of future versions of its Web browser software.

» On Day 14, you will learn the basics of XML document processing. Y ou will
be introduced to the principles of tree-based and event-driven processing and
learn when and how to apply them.

Week three takes you beyond XML authoring and teaches you how to process XML
and HTML code.

» On Day 15, you will learn more about event-driven processing. You will learn
how to download, install, and use two of the leading tools: Omnimark and SAX.
» On Day 16, going several steps further, you will learn how to use the
Document Object Model (DOM) to gain programmeatic access to everything
inside an XML document.

» On Day 17, you will temporarily turn your back on XML code as a means of
coding documents and examine how it’'s used to code data. Y ou will learn why a
DTD sometimesisn’'t enough, and you' Il be introduced to some of the most
important XML schemas.

» On Day 18, you will return to using XML for documents and explore how the
Cascading Style Sheet language (CSS), originally intended for use with HTML,
can be used just as easily with XML code. With the aid of practical examples,
you will learn how you can legitimately use CSS code to render XML code. If
that doesn’t work, you' |l also learn afew tricks to fool the browser into doing
what you want it to do.

» On Day 19, you will learn the basics of DSSSL, the style language for
rendering and processing SGML code. Y ou will learn how easy it can be to use
DSSSL to transform not just SGML code, but also XML and HTML code. With
the help of numerous examples, you will also learn how to convert XML code
into HTML and RTF, and how to convert HTML into RTF or even FrameM aker
MIF using jade.

» On Day 20, you will be briefly introduced to earlier versions of the XML
style languages before concentrating on XSL. Using the very latest XSL tools,
you will learn how to create your own XSL style code and display the results.

» On Day 21, you will learn the basics of MathML, the mathematics application
of XML, aswell asthe various initiativesto describe graphicsin XML. (No
book on XML would be complete without some mention of its applications.)
Using practical examples, you will be introduced to VML and see how you can
already use it in Microsoft Internet Explorer, versions 4 and 5. Finally, you will
take a peek at some of the new developments that are just around the corner,
such as Office 2000, CSS behaviors, and Microsoft's Chrome.

The end of each chapter offers common questions and answers about that day’ s subject
matter and some simple exercises for you to try yourself. At the end of the book, you
will find a comprehensive glossary and an extensive appendix of XML resources
containing pointers to most of the software packages available, whether mentioned in
this book or not, and pointers to the most important sources of further information.

This Book’s Special Features

This book contains some special features to help you on your way to mastering XML.



Tips provide useful shortcuts and techniques for working with XML. Notes provide
special details that enhance the explanations of XML concepts or draw your attention
to important points that are not immediately part of the subject being discussed.
Warnings highlight points that will help you avoid potential problems.

Numerous sample XML, DSSSL, XSL, HTML, and CSS code fragmentsiillustrate
some of the features and concepts of XML so that you can apply them in your own
document. Where possible, each code fragment’ s discussion is divided into three
components: the code fragment itself, the output generated by it, and aline-by-line
analysis of how the code fragment works. These components are indicated by special
icons.

Each day ends with a Q& A section containing answers to common questions relating
to that day’ s material. Thereis also a set of exercises at the end of each day. We
recommend that you attempt each exercise. You will learn far more from doing
yourself than just seeing what others have done. Most of the exercises do not have any
one answer, and the answers would often be very long. As aresult, most chapters don’t
actually provide answers, but the method for finding the best solution will have been
covered in the chapter itself.
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About the Author

Simon North originally hails from England, but thinks of himself as more of a
European. Fluent in several European languages, Simon is atechnical writer for
Synopsys, the leading EDA software company, where he documents high-level IC
design software. This puts him in the strange situation of working for a Silicon Valley
company in Germany while living in The Netherlands.

Simon has been working with SGML and HyTime-based documentation systems for
the past nine years, but was one of the first to adopt HTML. Hiswriting credits include
contributions on XML and SGML to the Sams.Net books Presenting XML, Dynamic
Web Publishing Unleashed, and HTML4 Unleashed, Professional Reference Edition.
Simon can be reached at north@synopsys.com (work) or sintac@xs4dl.nl (or through his
books Web page at http://www.xs4all.nl/~sintac/books.html).

Paul Hermansis founder and CEO of Pro Text, one of the leading SGML/XML
consultant firms and implementation service providersin Belgium.

Since 1992 he has been involved in major Belgian SGML implementations. Previously
he was head of the electronic publishing department of CED Samsom, part of the
Wolters Kluwer group. He is also the chair of SGML Bel ux, the Belgian-

L uxembourgian chapter of the International SGML Users Group.
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Tell Us What You Think!

Asthe reader of this book, you are our most important critic and commentator. We
value your opinion and want to know what we' re doing right, what we could do better,
what areas you'd like to see us publish in, and any other words of wisdom you're
willing to pass our way.

As the Executive Editor for the Javateam at Macmillan Computer Publishing, |
welcome your comments. Y ou can fax, email, or write me directly to let me know what
you did or didn’t like about this book—as well as what we can do to make our books
stronger.

Please note that | cannot help you with technical problemsrelated to the topic of this
book, and that due to the high volume of mail | receive, | might not be able to reply to
every message.

When you write, please be sure to include this book’ s title and author as well as your
name and phone or fax number. | will carefully review your comments and share them
with the author and editors who worked on the book.



Fax: 317-817-7070
Email: webdev@mcp.com

Mail:  Mark Taber, Executive
Editor

Web Development Team

Macmillan Computer
Publishing

201 West 103rd Street
Indianapolis, IN 46290 USA
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Chapter 1
What Is XML and Why Should | Care?

Welcome to Sams Teach Yourself XML in 21 Days! This chapter starts you on the road
to mastering the Extensible Markup Language (XML). Today you will learn

* Theimportance of XML in amaturing InternetN

* The weaknesses of HTML that make it unsuitable for Internet commerce
* What SGML, the Standard Generalized Markup Language isand XML’s
relation to it

» The weaknesses of other tag and markup languages

* What XML adds to both SGML and HTML
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» The advantages of XML for non-programmers

The Web Grows Up

Love them or hate them, the Internet and the World Wide Web (WWW) are here to
stay. No matter how much you try, you can’t avoid the Web playing an increasingly
important role in your life.

The Internet has gone from a small experiment carried out by a bunch of nuclear
research scientists to one of the most phenomenal eventsin computing history. It
sometimes feels like we have been experiencing the modern equivalent of the Industrial
Revolution: the dawning of the Information Age.

In hisorigina proposal to CERN (the European Laboratory for Particle Research)
management in 1989, Tim Berners-L ee (the acknowledged inventor of the Web)
described his vision of

...auniversal linked information system, in which generality and portability are
more important than fancy graphics and complex extrafacilities.

The Web has certainly come along way in the last ten years, and | sometimes wonder
what Berners-L ee thinks of hisinvention in its present form.

The Web is still initsinfancy, however. Use of the Web is slowly progressing beyond
the stage of family Web pages, but the dawn of electronic commerce (e-commerce) via
the Internet has not yet broken. By e-commerce, | do not mean being able to order
things from a Web page, such as books, records, CDs, and software. This kind of
commerce has been going on for several years, and some companies—most notably
Amazon.com—have made a great success of it. My definition of e-commerce goes
much deeper than this. Various new initiatives have appeared in recent years that are

- going to change the way alot of companies|ook at the Web. These include

» Using the Internet to join the parts of distributed companies into one unit

» Using the Internet for the exchange of financial transaction information
(credit card transactions, banking transactions, and so on)

» The exchange over the Internet of medical transaction data between patients,
hospitals, physicians, and insurance agencies

» Thedistribution of software viathe Web, including the possibility of creating
zero-install software and of modularizing the massive suites of softwarein
programs such as Microsoft Word so that you only load, use, and pay for the
parts that you need

(Fi_]tﬂ Every time you visit a Web site that supports Java, JavaScript, or some other

scripting language, you are in fact running a program over the Web. After you've
finished with it, all that’s left in your Web browser’s cache is possibly afew scraps
of code. Several software companies—including Microsoft—want to distribute
software in thisway. They’d gain by constantly generating new income from their
software, and you would benefit by only having to pay for the software you used at
the time that you used it, and only for aslong as you used it.




Whereas most of these applications are impossible using Hypertext Markup Language
(HTML), XML can make all these applications (and many more) real possibilities. In a
sense, XML isthe enabling technology that heralds the appearance of a new form of
Internet society. XML is probably the most important thing to happen to the Web since
the arrival of Java.

So why can XML do what HTML can’'t? Read on for an explanation.

Where HTML Runs Out of Steam

Before welook at all the weaknesses of HTML, let’s get one thing clear: HTML has
been, and still is, afantastic success.

Designed to be a simple tagging language for displaying text in a Web browser, HTML
has done awonderful job and will probably continue to do so for many years to come.
It is no exaggeration to say that if there hadn’t been HTML, there simply wouldn’t
have been a Web. Although Gopher, WAIS, and Hytelnet, among others, predated
HTML, none of them offered the same trade-off of power for smplicity that HTML
does.

Although HTML might still be considered the killer Internet application, there have
been alot of complaints leveled against it. Furthermore, people are now realizing that
XML issuperior to HTML. Following are some of the most frequently cited
complaints against HTML (but many of them aren’t really legitimate, as you will see
from my comments):

« HTML lacks syntactic checking: You cannot validate HTML code.

Y es and no. There are formal definitions of the structure of HTML
documents—as you will learn later, HTML isan SGML application and thereis
a document type definition (DTD) for every version of HTML.

(Ti]t The document type definition (DTD) isan SGML or XML document that describes
. the elements and attributes allowed inside all the documents that can be said to
conformto that DTD. You will learn all about XML DTDsin later chapters.

There are also some tools (and one or two Web sites) readily available for checking the
syntax of HTML documents. This begs the question of why more people don’t validate
their HTML documents; the answer isthat the validation isreally abit misleading.
Web browsers are designed to accept amost anything that looks even dightly like
HTML (which runsthe risk that the display will ook nothing like what you
expected—nbut that’ s another story). Strangely enough, the only tag that is compul sory
inan HTML document isthe TITLE tag; equally strangely, thisis one of the least
common tagsthereis.
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« HTML lacksstructure.

Not realy. HTML has ordered heading tags (H1 to H6), and you can nest blocks
of information inside DIV tags. Browsers don’t care what order you use the
headings in, and often the choice is ssimply based on the size of the font in which
they are rendered. Thisisn't HTML’ s fault. The problem liesin how HTML
codeis used.

« HTML isnot content-aware.

Y es and no. Searching the Web is complicated by the fact that HTML doesn’t
give you away to describe the information content—the semantics—of your
documents. In XML you can use any tags you like (such as <NAME> instead of
<H3>), but using attributes in tags (such as <H3 CLASS="name’>) can embed just
as much semantic information as custom tags can. Without any agreement on
tag names, the value of custom tags becomes a bit doubtful. To worsen matters,
the same tag name in one context can mean something completely different in
another. Furthermore, there are the complications of foreign languages—seeing
<inkoopprijs> iSn’t going to help very much if you don’t know that it’s Dutch for
“purchase price.”

« HTML isnot international.

Mostly true. There were afew proposals to internationalize HTML, and most
particularly to give it away of identifying the language used inside a tag.

e HTML isnot suitable for datainterchange.

Mostly true. HTML’ stags do little to identify the information that a document
contains.

e HTML isnot object-oriented.

True. Modern programmers have been making along and difficult transition to
object-oriented techniques. They want to leverage these skills and have such
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things as inheritance, and HTML has done very little to accommodate them.

« HTML lacksarobust linking mechanism.

Very true. If you' ve spent afew hours on the Web, you’ ve probably
encountered at least one broken link. Although broken links are the curse of
Web managers the world over, there islittle that can be done to prevent them.
HTML’ slinks are very much one-to-one, with the linking hard-coded in the
source HTML files. If the location of one target file changes, a Webmaster may
have to update dozens or even hundreds of other pages.

« HTML isnot reusable.

True. Depending on how well-written they are, HTML pages and fragments of
HTML code can be extremely difficult to reuse because they are so specificaly
tailored to their place in the web of associated pages.

« HTML isnot extensible.

True but unfair. Thisisabit like saying that an automobile makes a better motor
vehicle than abicycle. HTML was never meant to be extensible.

So what’ s really wrong with HTML? Not alot, for everyday Web page use. However,
looking at the future of electronic commerce on the Web, HTML isreaching its limits.

So What's Wrong with...?
All right, if HTML can’t handle it, what’ s wrong with TeX, PDF, or RTF?

TeX isacomputer typesetting language that still flourishes in scientific communities.
In the early 1980's, there were online databases that returned datain TeX form that
could be inserted straight into a TeX document. Adobe owns the PDF (Adobe Acrobat)
standard, but it isfairly well documented. RTF isthe property of Microsoft and, as
many Windows Help authors will tell you, it is poorly documented and extremely
unreliable. The RTF code created by Word 97 is not the same as the code created by
Word 95, for example, and in some areas the two versions are completely
incompatible.

All of these formats suffer from the same weaknesses: they are proprietary (owned by a
commercial company or organization), they are not open, and they are not

standardized. By using one of these formats, you risk being left out in the cold.
Although the market represents a strong stabilizing force (as seen with RTF), when you
place too much reliance on aformat over which you have no control and into which
you have little insight, you are leaving yourself open to alot of problemsif and when
that format changes.

SGML

I’m going to try to avoid teaching you as much as | can about SGML. Although it can
be helpful to know alittle about it, in many ways you’ re probably better off not
knowing anything about it at al. The problem with learning too much about SGML is
that when you move to XML you’d have to spend most of your time forgetting alot of
the things you' d just learned. XML is different enough from SGML that you can
become an expert in XML without knowing a thing about SGML.

That said, XML is very much adescendant of SGML, and knowing at least alittle



about SGML will help put XML in context.

The Standard Generalized Markup Language (SGML), from which XML is derived,
was born out of the basic need to make data storage independent of any one software
package or software vendor. SGML is a meta language, or alanguage for describing
markup languages. HTML is one such markup language and is therefore called an
SGML application. There are dozens, maybe even hundreds, of markup languages
defined using SGML. In XML, these applications are often called markup
languages—such as the hand-held device markup language (HDML) and the FAQ
mar kup language (QML).

In SGML, most of these markup languages haven't been given formal names; they are
simply referred to by the name of their document type definition (DocBook), their
purpose (LinuxDOC), their application (TEI), or even the standard they implement
(J2008—automobile parts, Mil-M-38784—US Military).

By means of an SGML declaration (XML also has one), the SGML application
specifies which characters are to be interpreted as data and which characters are to be
interpreted as markup. (They do not have to include the familiar < and > characters; in
SGML they could just as easily be{ and } instead.)

Using the rules given in the SGML declaration and the results of the information
analysis (which ultimately creates something that can easily be considered an
information model), the SGML application developer identifies various types of
documents—such as reports, brochures, technical manuals, and so on—and develops a
DTD for each one. Using the chosen characters, the DTD identifies information objects
(elements) and their properties (attributes).

The DTD isthe very core of an SGML application; how well it is made largely
determines the success or failure of the whole activity. Using the information elements
defined in the DTD, the actual information is then marked up using the tags identified
for it in the application. If the development of the DTD has been rushed, it might need
continual improvement, modification, or correction. Each timethe DTD is changed, the
information that has been marked up with it might also need to be modified because it
may be incorrect. Very quickly, the quantity of data that needs modification (now
called legacy data) can become a far more serious problem—one that is more costly
and time-consuming than the problem that SGML was originally introduced to solve.

You are already getting afeel for the magnitude of an SGML application. There are
good reasons for this magnitude: SGML was built to last. At the back of the
developers minds were ideas about longevity and durability, as were thoughts of
protecting data from changes in computer software and hardware in the future.

SGML isthe industrial-strength solution: expensive and complicated, but also
extremely powerful.
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Why Not SGML?

The SGML on the Web initiative existed along time before XML was even
considered. Somehow, though, it never really succeeded. Basically, SGML isjust too
expensive and complicated for Web use on alarge scale. Itisn’t that it can’t be
used—it’sthat it won’t be used. Using SGML requires too much of an investment in
time, tools, and training.

Why XML?

XML uses the features of SGML that it needs and tries to incorporate the lessons
learned from HTML.

|:| One of the most important links between XML and SGML is XML’suse of aDTD. On Day
17, “Using Meta-Data to Describe XML Data,” you will learn more about the developments
that are underway to cut thismajor link to SGML and replace the DTD with something more
in keeping with the data-processing requirements of XML applications.

When the designers of XML sat down to write its specifications, they had a set of
design goalsin mind (detailed in the recommendation document). These goals and the
degree to which they have already been met are why XML is considered better than
SGML.:
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* XML can be used with existing Web protocols (such asHTTP and MIME)
and mechanisms (such as URLSs), and it does not impose any additional
requirements. XML has been developed with the Web in mind—features of
SGML that were too difficult to use on the Web were left out, and features that
are needed for Web use either have been added or are inherited from
applications that already work.
» XML supports awide variety of applications. It is difficult to support alot of
applications with just HTML ; hence, the growth of scripting languages. HTML
issimply too specific. XML adopts the generic nature of SGML, but adds
flexibility to make it truly extensible.
e XML iscompatible with SGML, and most SGML applications can be
converted into XML. In the foreseeable future, the SGML standard will be
amended to make XML applications fully backward-compatible.
* Itiseasy to write programs that process XML documents. One of the mgjor
strengths of HTML isthat it's easy for even a non-programmer to throw
together afew lines of scripting code that enable you to do basic processing
(and there’ s an amazing variety of scripting languages available). HTML even
includes some features of its own that enable you to carry out some basic
processing (such as forms and CGI query strings). XML has learned alesson
from HTML’ s success and has tried to stay as simple as possible by throwing
out alot of SGML’s more complex features. XML processing applications are
already appearing in Java, SmallTalk, C, C++, JavaScript, Tcl, Perl, and Python,
to namejust afew.
» The number of optional featuresin XML has been kept to an absolute
minimum. SGML has many optional features, so SGML software has to support
all of them. It can be argued that thereisn’'t actually a single software package
that supports all of SGML’sfeatures (and it’ s difficult to imagine an application
that actually needs all of them). This degree of power immediately implies
complexity, which also means size, cost, and sluggishness. The speed of the
Web is aready becoming amajor concern; it’s bad enough to wait for a
document to download, but if you had to wait ages for it to be processed as well,
XML would be doomed from the start.
» XML documents are reasonably clear to the layperson. Althoughiitis
becoming increasingly rare, and even difficult, for HTML documents to be
typed in manually, and XML documents weren't intended to be created by
human beings, this remains a worthy goal. Machine encoding is limited in
longevity and portability, often being tied to the system on which it was created.
XML’s markup is reasonably self-explanatory.
Given the time, you can print out any XML document and work out its
meaning—~but it goes further than this. A valid XML document

 Describesthe structural rules that the markup attempts to follow

 Listsany external resources (external entities) that are part of the

document

» Declaresany internal resources (internal entities) that are used within

the document

* Liststhe types of non-XML resources (notations) used and identifies

any helper applications that might be needed

 Listsany non-XML resources (binaries) that are used within the

document and identifies any helper applications that might be needed
» Thedesign of XML isformal and concise. The Extended Backus-Naur
Format (EBNF) was used as the basis of the XML specification (a method well



understood by the mgjority of programmers). Information marked up in XML
can be easily processed by computer programs. Better still, by using a system
that isfamiliar to computer programmers and is almost completely
unambiguous, it is reasonably easy for programmers to develop programs that
work with XML.

» XML documents are easy to create. HTML is amost famous for its ease of
use, and XML capitalizes on this strength. In fact, it is actually even easier to
create an XML document than an HTML document. After all, you don’t have to
learn any markup tags—you can create your own!

What XML Adds to SGML and HTML

XML takes the best of SGML and combines it with some of the best features of
HTML, and adds a few features drawn from some of the more successful applications
of both. XML takesits major framework from SGML, leaving out everything that isn’t
absolutely necessary. Each facility and feature was examined, and if agood case
couldn’t be made for its retention, it was scrapped. XML is commonly called a subset
of SGML, but in technical termsit’s an application profile of SGML; whereas HTML
uses SGML and is an application of SGML, XML isjust SGML on asmaller scale.

From HTML, XML inherits the use of Web addresses (URL ) to point to other objects.
From HyTime (avery sophisticated application of SGML, officialy called |SO/IEC
10744 Hypermedia/Time-based Structuring Language) and an academic application of
SGML called the Text Encoding Initiative (TEI), XML inherits some other extremely
powerful addressing mechanisms that allow you to point to parts and ranges of other
documents rather than simple single-point targets, for example.
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XML also adds alist of features that make it far more suitable than either SGML or
HTML for use on an increasingly complex and diverse Web:

* Modularity—Although HTML appearsto have no DTD, thereisan implied
DTD hard-wired into Web browsers. SGML has alimitless number of DTDs,
on the other hand, but there’ s only one for each type of document. XML enables
you to leave out the DTD altogether or, using sophisticated resolution
mechanisms, combine multiple fragments of either XML instances or separate
DTDs into one compound instance.

» Extenshbility—XML’s powerful linking mechanisms allow you to link to
material without requiring the link target to be physically present in the object.
This opens up exciting possibilities for linking together things like material to
which you do not have write access, CD-ROMS, library catal ogs, the results of
database queries, or even non-document media such as sound fragments or parts
of videos. Furthermore, it allows you to store the links separately from the
objects they link (perhaps even in a database, so that the link lists can be
automatically generated according to the dynamic contents of the collection of
documents). This makes long-term link maintenance areal possibility.

* Distribution—In addition to linking, XML introduces afar more
sophisticated method of including link targetsin the current instance. This
opens the doors to a new world of composite documents—documents composed
of fragments of other documents that are automatically (and transparently)
assembled to form what is displayed at that particular moment. The content can
be instantly tailored to the moment, to the media, and to the reader, and might
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have only afleeting existence: avirtual information reality composed of virtual
documents.

* Internationality—Both HTML and SGML rely heavily on ASCII, which
makes using foreign characters very difficult. XML is based on Unicode and
requires all XML software to support Unicode as well. Unicode enables XML to
handle not just Western-accented characters, but also Asian languages. (On Day
8, “XML Objects: Exploiting Entities,” you will learn all about character sets
and character encoding.)

» Data orientation—XML operates on data orientation rather than readability
by humans. Although being humanly readable is one of XML’s design goals,
electronic commerce requires the data format to be readable by machines as
well. XML makes this possible by defining aform of XML that can be more
easily created by a machine, but it also adds tighter data control through the
more recent XML schemainitiatives.

Is XML Just for Programmers?

Having read this far, you might think that XML isonly for programmers and that you
can quite happily go back to using HTML. In many ways you'’ d be right, except for one
important point: If programmers can do more with XML than they can with HTML,
eventually thiswill filter down to you in the form of application software that you can
use with your XML data. To take full advantage of these tools, however, you will need
to make your data availablein XML. Asof yet, support for XML in Web browsersis
incomplete and unreliable (you will learn how to display XML code in Mozillaand
Internet Explorer 5 later on), but full support will not take long.

In the meantime, is XML just for programmers? Definitely not! One of the problems
with HTML isthat al the tags are optional, so you have to be somewhat familiar with
all of them in order to make the best choice. Worse, your choice will be affected by the
way the code looksin a particular browser. But XML is extensible, and extensibility
works both ways—it a'so means you can use less rather than more. Instead of having to
learn more than 40 HTML tags, you can mark up your text in away that makes alot
more sense to you and then use a style sheet to handle the visible appearance. Listing
1.1 shows atypica XML document that marks up a basic sales contact entry.

Listing 1.1 A Simple XML Document

1: <?xm version=*“1.0"7?>

2 <cont act s>

3 <cont act >

4. <nang>

5: <first>John</first>

6: <| ast >Bel cher</ | ast >

7 </ nane>

8 <addr ess>

9: <street >Penni ngt on 13322</street>
10: <ci ty>Washi ngton</city>
11: <st at e>DC</ st at e>

12: <zi p>66522</ zi p>



13: </ addr ess>

14: <t el >555 1276</tel >

15: <f ax>555 9983</f ax>

16: <nobi | e>887 8887 7777</ nobil e>
17: <emai | >] b@out hsi de. conx/ enai | >
18: </ cont act >

19: </contacts>
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AsListing 1.1 suggests, you can make your markup very rich in information (semantic
content). The great thing about XML isthat you can adapt it to your needs. When you
need less you can use less, as demonstrated by Listing 1.2. (It would hardly bein
keeping with all the other computer language-oriented books in the world if we didn’t
include some kind of “Hello World” example.)

Listing 1.2 "Hello World” in XML

<?xm version="1.0"7?7>
<greeting>
<sal ut ati on>Hel | o</ sal ut ati on>
<target>Worl d!</target>
</ greeting>

A

XML isaready becoming the preferred language for interfacing between databases
and the Web, and it is becoming an important method for interchanging data between
computers and computer applications. However, at the level of “ordinary” Web
document authoring, XML still hasalot to offer. The wonderful thing about XML is
that it can actually be even simpler than HTML! Y ou can decide what tags you' Il need
and how many, and you can choose names that either mean something sensible to you
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or to your readers. Instead of producing documents containing meaningless jumbles of
H1, H2, P, LI, UL, and EM tags, you can say what you really mean and use CHAPTER,
SECTION, PARAGRAPH, LIST.ITEM, UNNUMBERED.LIST, and IMPORTANT. This
doesn’t just make your documents more meaningful, it makes them more accessible to
other people. Tools (such as search engines) will be able to make more intelligent
inquiries about the content and structure of your documents and make meaningful
inferences about your documents that could far exceed what you originally intended.

Summary

On thisfirst day, you were introduced to XML as a markup language in abstract terms.
Y ou saw why XML is needed by the rapidly maturing Internet and its commercial
applications. Y ou were also given avery brief overview of why XML is seen asthe
solution to publishing text and data through the Internet, rather than SGML or HTML.

Just as medical students start their education by dissecting corpses, tomorrow you will
dissect the anatomy of an XML document to determine what it is made of.

Q&A

QIsXML astandard,and can | rely on it? A

A XML isrecommended by a group of vendors, including Microsoft and Sun,
called the World Wide Web Consortium (W3C). Thisisabout as closeto a
standard as anything on the Web. The W3C has committed itself to supporting
XML in al itsother initiatives. Also, in the regular standardization circles, the
SGML standard is being updated so that XML can rely on the support and
formality of SGML.

Q Dol need tolearn SGML tounderstand XML?

A No. It might help to know alittle about SGML if you're going to get involved
in highly technical XML developments, but no knowledge of SGML is needed
for most XML applications.

Q | know SGML; how difficult will it be for metolearn XML?

A If you already have some experience with SGML, it will take less than a day
to convert your knowledge to XML and learn anything extrayou’ll need to
know. However, you'll need the discipline to unlearn some of the things you
were doing with SGML.

Q I know HTML; how difficult will it befor metolearn XML?

A This depends on how deep your knowledge of HTML is and what you intend
to dowith XML. If al you want to do with XML is create Web pages, you can
probably master the basicsin aday or two.

Q Will XML replace SGML?

A No. SGML will continue to be used in the large-scale applications where its
features are most needed. XML will take over some of the work from SGML
but will never replaceit.

Q Will XML replace HTML?

A Eventually, yes. HTML has done awonderful job so far, and thereis every
reason to believe it will continue to do so for along time to come. Eventually,
though, HTML will be rewritten asan XML application instead of being an
SGML application—Dbut you are unlikely to notice the difference.

QI havealot of HTML code; should | convert it to XML ? If so, how?



A No. Existing HTML code can be expressed very easily in XML syntax. It will
also be possible to include HTML codein XML documents, and vice versa.
However, it is not quite so simple to convert an HTML authoring environment
into an XML one. Currently there are no XML DTDsfor HTML. Until there
are, it'seasier to create the HTML code using HTML (or SGML) tools and then
convert the finished code.

Exercise

1. You've aready seen what a basic XML document looks like. Mark up a
document that you’ d like to use on the Web (something personal, like a home
page or the tracks on a CD).

Previous [Table of Contents [Next

Products | Contact Us | About Us | Privacy | Ad Info | Home

Use of this site is subject to certain Terms & Conditions, Copyright © 1996-1999 EarthWeb Inc.

All rights reserved. Reproduction whole or in part in any form or medium without express written permision of
EarthWeb is prohibited.



file:///products.html
file:///contactus.html
file:///aboutus.html
http://www.earthweb.com/corporate/privacy.html
http://www.itmarketer.com/
file:///
file:///agreement.html
file:///copyright.html

I Basic | GO

account
info

home

subscribg [login| |search| |FAQ/N

site
map

contact us|

Go! I

IKeyword
®Briet OFull
O Advanced

Search
O Search Tips

I Please Select

To access the contents, click the chapter and section titles.

Sams Teach Yoursdf XML in 21 Days
(Publisher: Macmillan Computer Publishing)
Author(s): Simon North

ISBN: 1575213966

Publication Date: 04/13/99

Search this book:

| | [co!]

!Previous !Table of Contents !Next

Chapter 2
Anatomy of an xml document

Just as student doctors begin their medical training by dissecting a human body and learning the nature and relation of the parts before they learn how to treat them,
this exploration of XML begins with an examination of asmall XML document with all its partsidentified. Today you will

 Learn about a short XML document and its components
« Examine the difference between markup and character data
* Explorelogical and physical structures

Markup

Before cutting into the skin of XML, asit were, let’s quickly take a small step back and review one of the most basic concepts—markup. Y esterday, you learned
about a couple of markup languages and some of the detailed features of afew implementations, such as TeX, but what exactly is markup?

At its most smple, markup involves adding charactersto a piece of information that can be used to process that information in a particular way. At one end of the
scale, it could be something as basic as adding commas between pieces of data that can be interpreted as field separators when the information isimported into a
database program. At its most complex, it can be an extremely rich meta-language such as the Text Encoding Initiative (TEI) SGML DTD. The TEI DTD makes it
possible to mark up transcriptions of historical document manuscripts to identify the particular version, the trandation, the interpretation, comments about the
content, and even awhole library of additional information that could be of use to anyone carrying out academic work related to the manuscript.
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What actually constitutes the markup and what doesn’t is a matter that has to be resolved by the software—the application. Compare the WordPerfect code for a
single sentence shown in Listing 2.1 with the same sentence in Microsoft’s RTF format shown in Listing 2.2.

Listing 2.1 WordPerfect Code

ywee) _ °y_ 2 x_ B _ ( J R r Z | x
Times New Roman (TT) Courier New (TT) _ X __UCU\__ _ Pé “6Q
U _uUd?6X __@.. D2Q__

°? 2 C < ™ ] e 7?27 A A

y__ ?Ué?phoenix = _ y— UCU\__ _ Pé “6Q

_ _—At its nost sinple, markup is sinply ad

Simon North Sinon North °? 2 ¥ u_

Default Paragraph Fo _Default Paragraph Font

— XPU\ _PE*BQ_ 2 v

"= ucu\_ _ Pe“6Q

— 880 0O — —

_ _"At its nost sinple, mark_u_p is sinply adding
characters to a piece of information. —

Uud?26X _@..DRQ _—

Listing 2.2 Microsoft Word RTF Code

{\rtfl\lansi\ansi cpgl252\ ucl \deffO0\defl angl033

\ def | angf €1033{\fonttbl {\fO\froman\fcharsetO\fprq2

{\ *\ panose 02020603050405020304} Ti mes New Roman; }
{\f2\fnodern\fcharsetO

\fprgl{\*\ panose 02070309020205020404} Couri er New, }}

{\styl esheet {

\wi dctl par\adjustright \fs20\cgrid \snextO Normal;}

{\*\cs10 \additive Default Paragraph Font;}}{\info{\title

si mpl e} {\ edm ns1}{\ nof pages1}{\ nof wor dsO} {\ nof char s0} {\ nof char sws0}
{\vern89}}

\wi dowctrl\ftnbj\aenddoc\fornshade\ vi ewki nd4\ vi ewscal e100

\ pgbr dr head\ pgbrdrfoot \fetO\sectd \linex0\endnhere\sectdefaultcl
{\*\ pnsecl vl 9\ pnl cr M pnst art 1\ pni ndent 720\ pnhang{\ pntxtb (}
{\pntxta )}}

\ pard\ pl ai n

\wi dct| par\adjustright

\fs20\cgrid {At its nost sinple, markup is sinply adding chara}



{cters to a piece of information.}
_{\f2 \par }}

Y ou could claim that WordPerfect and RTF codes aren’t really markup as such, but they are. They certainly aren’t what most people would think of as markup, and
they aren’t as readable as the markup you will encounter in the rest of this book, but they are just as much markup as any of the XML element tags you will
encounter. These codes arein fact aform of procedural markup, which is used to drive processing by a particular application.

Obviously, there’ s no point in expecting WordPerfect code to be usable in Microsoft Word, and it would be just as unreasonable to expect WordPerfect to work with
Microsoft RTF code (even though they can import each other’ s documents). These two examples of markup are proprietary, and any portability between applications
should be considered a bonus rather than a requirement.

SGML isintended to be absolutely independent of any application. As pure markup, it often is independent, and the SGML code that you produce in one SGML
package is directly portable to any other SGML application. (Y ou might not be able to do much with it until you’ ve added some local application code, but that’s
another story.) Lifeisn’t quite that simple, though. Within the context of SGML, the word application has taken on a meaning of its own.

An SGML application consists of an SGML declaration and an SGML DTD. The SGML declaration establishes the basic rules for which characters are considered
to be markup characters and which aren’t. For example, the SGML declaration could specify that elements are marked up using asterisks instead of the familiar angle
brackets (*book* instead of <book>). The DTD can then introduce all sorts of additiona rules, such as minimization rules that allow markup to be deduced from the
context, for example.

Going one step further, you could use the markup minimization rules and the element models defined in the DTD to create a document that contained only normal
English words. When processed (parsed) by the SGML software, the beginnings and ends of the elements the document contained would be implied and treated as
though they were explicitly identified. Compare Listing 2.3, which uses all the minimization techniques that SGML offers in as single document (it is highly
unlikely that such extreme minimization would ever be used for real!) with Listing 2.4, which shows the same code without any minimization.

The code shown in
these two listingsis
available, without
line numbers, on this
book’s file download
Web page. Go to
http://www.mcp.com/
and click the Product
Support link. On the
Product Support
page, enter this
book’s ISBN (1-
57521-396-6) in the
space provided under
the heading Book
Information and click
the Search button.
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File Edt “iew Go Communicator Help

This 15 a pseudo HTML file. It has a less than (<) & a greater than (=) symbol in it but they aren't &hf) really used as markup
at all

Al the browser really does 15 look for the tags it recogiuzes, so that if it finds a tag that 1t 1sn't setup to mterpret like this one,
will stmply 1gnore it

&R =E=] |Document: Done

Listing 2.3 Tag Minimization

<p>SGWL uses nmarkup to identify the

<em | ogi cal/ structure of a docunent
rather than its <enf physical/ appearance.
Tags can be m nim zed using

<it/tag om ssion/,

A



<it/short tags/,

<it/ranked el enents/ and,
<it/data tags/.

<p>and t hese can <b<enfall/</> be
used at the same tine.</p>
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Listing 2.4 The Unminimized Version

<section nunber="4"><p>SGWL uses markup to identify the
<enpl ogi cal </ em> structure of a docunent

rather than its <enpphysical </ ent appear ance.

Tags can be minim zed usi ng</p>

<list type="unordered”><li><it>tag onmssion</it></li>
<li><it>short tags</it></li>

<li><it>ranked el enents</it> and</Ili>

<li><it>data tags</it>.</li></I|ist>

<p>and t hese can <bol d><enral | </ enk</ bol d> be

used at the same tine.</p></section>
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Obvioudly, you need some pretty high-powered software to take advantage of these advanced features, not to mention the time and effort it takesto
learn to write code like this. Also, considering the amount of divergence between SGML applications that this represents, even discounting the different
elements that would be found in the separate applications, it’s unlikely that SGML code from one application could be used in another application. It
would be similar to converting from WordPerfect to Microsoft RTF, except that you’ d be completely on your own.

In the face of this complexity, HTML takes a much simpler, more practical approach. Take alook at Listing 2.5, which shows some HTML that is
intentionally full of “mistakes.”

3 home - Microsoft Internet Explorer [ [& )] x| Listing

J File Edt “iew Favortes Toolz Help | é:d
.=+ . D A 3 | 5 = HTML
Back Eorinard Stop  HRefresh  Home Search Favontez  Histay il Frint Edit Code

<7uml version="1.0" 7=

- <home.page>
- <head>
<title=My Home Page</title>

<banner source="topbanner.qgif"/=

</head=

- <body=

<main.title=Welcome to My Home Page</main.title=
“rule f=

- <text>

<para=8orry, this home page is still under construction. Please come back soon!</para=

=/ texts

=/body=
=footer source="foot.qgif"/=
=/home.pagex




|E'| l_ l_ @ iy Computer
1: This is a pseudo HTM. file. It has a less than (<) &anp;

2: a greater than (>) synbol in it but they aren’t &hf;

3: <enpreally</enm> used as markup at all

4: <p>

5: <P>All the browser really does is |look for the tags

6: it recognizes, so that if it finds a tag that it isn't

7: setup to interpret |ike&nibsp; <point><font color="red”>

8: this</font></point> one, it will sinply ignore it.

If you enter thistext and view it in aWeb browser, you might see something like the display shown in Figure 2.1. (There is really no guarantee that
_ your particular browser will show something that |ooks anything like this)



home page |

banner

9 g

main.title

rule

benct

:

o

Figure2.1 Thisis how Netscape displays the bad code from Listing 2.5.

Asyou can see from Figure 2.1, the Web browser tries to make sense of the markup it sees by comparing it to the tags that it expectsto see. If thereisa
match, you get the prescribed appearance. If there is no match but the markup was meant to be interpreted as a special character or as a range of text
that required special treatment (such as the <point> tag), the browser ignoresit. If the markup was possibly not markup at all (the freestanding < and >
symbols), the browser treats them as character data and displays them as if they were normal characters.

SGML and HTML amost represent two extremes. Thereis avery vague continuum between content-oriented markup and presentati on-based markup.
(We are getting alittle ahead of ourselves here because this delvesinto DTD development, which is covered much later in the book.) SGML’s markup
isgeneric. It is primarily intended to be content-oriented—it says nothing about how something should be displayed, but rather identifies the nature or
purpose of pieces of text. It can be used for either or both.


javascript:displayWindow('images/02-01.jpg',800,600 )
javascript:displayWindow('images/02-01.jpg',800,600)

[] There are alot of names for the various types of markup, and little agreement about how to use those names correctly. The most technically
accurate term for content-oriented markup is semantic markup, in which the names of elements describe what the elements are rather than
what they do, what they are used for, or how they are to be processed. Digging deeper, however, formatting instructions can be considered a
form of semantics, and so | shall keep to the possibly less accurate but more neutral term content-oriented.

HTML’s markup, however, isa use of SGML that is purely presentation-based and really has little to do with the information contained in its
documents. Thisisn’t really HTML’ sfault, but rather aresult of the loose way it is used. For example, if arigid hierarchy was applied to the order in
which levels of headings were used, so that an H2 always came after an H1 and they were all properly nested within each other, HTML could be quite
content-oriented. If you went as far as adding classes and typesto all the HTML elementsin afile, you could actually turn it into a very rich piece of
content-oriented markup. However, the real world is not so perfect, and any possible semantic value to be gained from organizing heading levels would
be negated by their willful and random use solely on the grounds of their font size on a browser. If you doubt that HTML is purely presentational,
however, ask yourself what kind of semantic information the <HR> (horizontal rule) element conveys.

So where does XML fit in? Well, somewhere in the middle. Remembering that XML is meant to be unambiguous and free of options, XML’srulesfor
distinguishing between markup and content are very simple:

1. Thestart of markup isidentified by either the less-than symbol (<) or the ampersand character (&).

2. Three other characters are also treated as markup characters: the greater-than symbol (>), the apostrophe or single quote, (*), and the (double)
guotation mark (*).

3. If you want to use any of the preceding specia characters as normal characters, you must “escape” them by using the general entities that
represent them. The replacements you should use are shown in Table 2.1.

[] To escape a character means to conceal it from a subsequent software package or process. It is often used in computing termsto refer to
prefixing certain characters in programming languages with a special character string to prevent them from being interpreted as special
characters. Originally the ESC (escape) character string was used to prefix commands sent to the printer itself to control such things as the font
or page size and distinguish the command strings from printable characters.

4. Everything that is not markup is content (character data).

Table 2.1 The Predefined General Entities

Character Replacement
& &amp;
& apos,
> &gt
< & |t;

&quot;
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The rules for interpretation are somewhat closer to HTML’sthan SGML's, but unlike
HTML, markup characters aren’t treated as normal charactersif they can’t be
interpreted sensibly as markup. When these rules are combined with the other rules
about the structure of XML documents, which you will learn later, the results are
always predictable—even if they aren’t always what you want.

What kind of markup do you use XML for? The answer isreally quite logical. XML is
extensible, and it is al'so a generic markup language, so it can be content-oriented,
presentation-oriented, or both. But there’s one mgor difference between how XML and
HTML approach physical appearance: The final appearance of the XML code is not
determined by the Web browser, but is specified by the attached style.

D Like SGML (and unlike HTML), XML is not a markup language but alanguage
for defining markup languages. Therefore, you can extend any XML markup
language as the need arises, rather than having to always use the same fixed
elements over and over again asyou do with HTML. XML istruly extensible: It
has no predefined list of elements, and you can name and use the elements
according to the needs of the application.

A Sample XML Document

Listing 2.6 shows the XML code for aWeb home page. Thisis avery simple example,
but it contains all the important parts that you will find in nearly all XML documents.
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Aswith all other listingsin this book, the lines are numbered for ease of identification.
The numbers are not part of the XML code, and you should |eave them out if you type
in this code yourself

[] Listing 2.6 XML Code for a Simple WWW Home Page

1. <?xm version="1.0"7?7>

2: <hone. page>

3: <head>

4: <title>

5: My Honme Page

6: </[title>

7: <banner source="topbanner.gif”/>
8: </ head>

9: <body>

10: <main.title>

11: Wl cone to My Hone Page

12: </main.title>

13: <rul e/ >

14: <t ext >

15: <par a>

16: Sorry, this hone page is stil
17: under construction. Please cone
18: back soon!

19: </ par a>

20: </text>

21: </ body>

22: <f ooter source="foot.gif"/>

23: </ hone. page>

D Figure 2.2 shows what the code from Listing 2.6 looks like in Internet Explorer 5.

-1

Figure 2.2 The XML code for a simple home page (in Internet Explorer 5).

D The current versions of the leading Web browsers (the beta preview, release 2, of Internet
Explorer 5 and the August 1998 build of the Mozilla source code) cannot display the XML
code shown in Listing 2.6 without it being radically changed. The display in Figure 2.2 is
less than optimal because IE5 needs either an XSL or a CSS style sheet to give the XML
something other than the default rendering shown here. An explanation of how to do thisis
given on Day 12, “Viewing XML in Internet Explorer.”

The XML Declaration (Line 1)

The XML declaration identifies what follows it as XML code. It states which version
of the XML standard the code complies with, and it specifies whether the document


javascript:displayWindow('images/02-02.jpg',800,600 )
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can be treated as a standal one document (it can) or whether aDTD must aso be
retrieved in order to make full sense of the contents.

The XML declaration isin fact a processing instruction (identified by the ? at its start
and end), but for now it’s enough to just treat it as a standard declaration.

D The XML declaration is not strictly compulsory (the fact that the document is XML code
can aso be announced by the Web server in the same way that is often done for HTML
documents). However, you should get into the habit of including such a declaration because
it increases the portability of your code.

The Root Element (Lines 2 through 23)

Each XML document must have only one root element, and all the other elements must
be completely enclosed in that element. Line 2 identifies the start of the <home.page>
element (the start tag), and line 23 identifies the end of the element (the end tag).

Note that unlike HTML, in which a <P> tag might often be used as a sort of formatting
instruction to insert a blank line between paragraphs of text, in XML an element
normally consists of three things: a start tag, content (either text or other elements), and
an end tag.

D An XML element doesn’t always have content. Empty elements, such asthe IMG element in
HTML that simply points to an externa graphics file through its SRC attribute, obviously
have no content. An empty element might have an end tag, but it can have a specia form of
start tag that allows an explicit end tag to be omitted.

Also note that the name you use in the element start tag must exactly match the name
you use in the end tag. If you want to use an odd combination of cases to increase the
legibility of long names (for example, ThisisAnintelligibleName), you must be very
careful to exactly match the case usage in both the opening and the closing tag.

D XML is case sensitive, recognizing the difference between uppercase letters (A—2Z) and
lowercase letters (a—z). In applications that aren’t case sensitive, mixed-case characters are
usually converted—folded into one case or the other. The ASCII character set usually folds
to uppercase characters. Unicode usually folds to lowercase characters. XML has to account
for this, and for the fact that it might have to deal with languages in which the casefolding is
uncertain. Therefore, XML defaults to lowercase (and the XML declaration also hasto bein
lowercase). It isagood ideato keep all your markup in lowercase too, even though this can
reduce the readability of your code.

An Empty Element (Line 13)

Empty elements are aspecial casein XML. In SGML and HTML, it is obvious from
the DTD’ s definition of an empty element that it is empty and has no comment. XML,
in keeping with its developers’ design goals, requires you to be much more explicit.
Indeed, you might not useaDTD at al, so it could be hard to decide whether an
element is or should be empty. Therefore, empty elements have to be very clearly
identified as such. To do so, there is a special empty tag close delimiter, />, asin the



following:

<enpty_el enment/>
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To maintain a certain degree of backward-compatibility with SGML (until such time as
the SGML standard is updated to allow the use of empty-tag close delimiters), and to
make the conversion of existing SGML and HTML codeinto XML alittle easier (a
process called normalization, which adds end tagsto all elements and is supported by a
lot of SGML tools), you can use an end tag instead of the special empty tag close
delimiter. The element declaration

<graphi c source="file.gif"/>

is therefore interchangeable with

<gr aphi c source="file.qgif”></graphic>
Attributes (Lines 7 and 22)

Element tags can include one or more optional or mandatory attributes that give further
information about the elements they delimit.

Attributes can only be specified in the element start tag. The syntax for specifying an
attribute is

<el enment.type.nane attribute.name="attri bute.val ue”>

If elements were nouns, attributes would be adjectives. We could therefore say
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<fruit taste="sharp”>

or even

<probl em si ze=" huge” cause="unknown” sol ution="run. away”>
An attribute can only be specified in an element start tag.

In direct contrast to SGML and HTML, in which multiple declarations are considered
to befatal errors, XML deals with multiple declarations of attributesin a unique
manner. If an element appears once with one set of attributes and then appears again
with adifferent set of attributes, the two sets of attributes are merged. The first
declaration of an attribute for a particular element is the only one that counts, and any
other declarations are ignored. The XML processor might warn you about the
appearance of multiple declarations, but it is not required to do so and processing can
continue as normal.

D An XML processor is a software package, library, or module that is used to read XML
documents. The XML processor makes it possible for an XML application, such asa
formatting engine or aviewer, to access the structure and content of an XML document.

Logical Structure

In the earlier discussion of HTML markup, you learned about the conceptual
differences in markup between XML (and SGML) and HTML. HTML usesitstags as
iIf they were style switches. The start tag turns afeature on, such as underlining, and an
end tag turnsit off again. XML usesits start tags and end tags as containers. Together,
the start tag, the content, and the end tag all form a single element. Elements are the
building bricks out of which an XML document is assembled. Each XML document
must have only one root element, and all the other elements must be perfectly nested
inside that element. This meansthat if an element contains other elements, those
elements must be completely enclosed within that el ement.

Let’slook at what this means for the ssmple examplein Listing 2.6. If you sketch out
the structure of the elements in this XML document, you’ll obtain the kind of tree
structure of elements shown in Figure 2.3.

Asyou can see from Figure 2.3, the document has a sort of tree-like structure, with the
root element (<home.page>) at the top of the tree (or the base, depending on how you
look at it). All the elementsthat are inside this element are neatly contained within each
other. An XML document must contain one and only one root element, and there must
not be any elements that are either partialy or completely outside, before or after, that
element.

To make it easier to refer to the relationships between elements and to elements with
respect to other elements, you could say that an element is the parent of the elements
that it contains. The elementsthat are inside an element are called its children.
Elements that share the same parent element are called siblings.



In the simple example shown in Figure 2.3, <home.page> is the parent of al the other
elements, <text> is the parent of <para>, <title> isa child of <head>, and <title> and
<banner> are siblings. Going down the element tree, each child element must be fully
contained within its parent element. Sibling elements may not overlap.

[l

Figure 2.3 Thelogical structure of elements.

The arrangement of the elementsin an XML document is called the logical structure.
Asyou will see next, an XML document also has a physical structure. In order to be
usable (technically, in order to be well-formed), the logical and physical structure of an
XML document must be synchronous; they must be completely and properly nested
inside each other.

Physical Structure

One of the key conceptsin XML isthat of the entity. To really understand XML, you
need to understand what entities are. There are various types of entities, and the entities
are far more important than the elements in determining how the XML processor deals
with the XML code. Y ou will learn about entities in some detail later, but for now it is
enough to think of an entity as a physical storage unit. It’s an object, athough in fact
most entities can usually be thought of as being separate computer files.

D An entity is essentially a unit of information, but in the official terms of the XML
language specification, an entity is a storage object. This object might be an
element or an XML ENTITY object (normally an unparsed external file).

The main entity that you work with all the time, although you will hardly ever even
notice that it’s there, is the document entity. As you have seen, this document (or root)
entity islogically divided into elements. (There are other logical components covered
later, but for now it is enough to concentrate on the elements.)

Entities can reference other entities and can cause them to be included in the XML
document. Surprisingly enough, you' ve already seen some entities. The entities listed

in Table 2.1 that you used to escape markup charactersin normal text arein fact

internal entities, but more on those later. For now, let’s examine the basic reference to a
graphicsfilethat iscommon in HTML Web pages, and the derivative examplein
Listing 2.6 (line 7):

<banner source="topbanner.gif”/>

The banner element’ s source attribute refers to an external entity (not contained in the
current document), which is an external graphicsfile. If thiswere HTML code, the
graphic would appear on your Web browser at this point in the document. In XML
terms, this graphicsfile is called an unparsed entity; the XML processor ignores the
content of the entity and passes it on to the application.

XML isalittle stricter than HTML about the inclusion of external graphicsfiles. As
you will learn later, XML allows you to specify the notation or format that the graphic


javascript:displayWindow('images/02-03.jpg',290,420 )
javascript:displayWindow('images/02-03.jpg',290,420)

Isin, but it can also include more than just a ssmple graphic. Thisiswhere alot of
problems start!
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XML caninclude entities that contain XML code, text, HTML code—amost anything.
Depending on how the referenced entity isidentified, if it too was a piece of XML
code, it could be processed (parsed) by the XML processor asif that XML code had
been in the original document (root entity) and not in an external file. To further
complicate matters, that XML entity could then reference another entity, and so on to
infinity. Apart from the practical problems that this might cause (just imagine trying to
open a small document and getting several thousand linked pages!), this creates special
problems when the included entities also contain markup.

Just as the arrangement of the elements gives alogical structure, so the arrangement of
the entities gives a physical structure. Now, suppose that an included entity also
contains elements. This doesn’t seem like such a problem on the surface, but it
certainly does become a problem if the included entity contains elements with the same
element type names as elements in the root (or other) entities, and if it isimportant to
the application to distinguish the differences. This problem is solved by a mechanism
called namespaces that will be discussed later on Day 7, “ Developing Advanced
DTDs.”

Besides element conflicts, suppose that you had opened an element in the root entity
(your XML document) and referenced an external entity. Again, not a problem; it'sa
normal thing to do. But suppose that the external entity contained an end tag for the
element you just opened. Suddenly your whole logical structure would be ruined.

To limit the occurrence of these problems, the logical and physical structures of XML
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entities must be synchronous; logical entities cannot cross physical entity boundaries,
and physical entities must be fully enclosed (nested) within logical entities. Sometimes
it can be hard to work out whether thisisthe case, and when it isn’t the case, it can
cause alot of problems. This requirement is unique to XML and for authors coming
from either SGML or HTML. It is probably the most difficult point to grasp and the
most common source of mistakes.

Summary

This chapter looked at an XML document as an object constructed of various
components. You' ve learned about markup and the distinction that XML makes
between markup and character data. Y ou have also learned how XML documents have
both alogical and a physical structure, and you’ ve seen the connection between these
and XML’ s elements and entities.

Q&A

Q Why is XML case sensitive, whereas SGML and HTML arenot?

A XML isdesigned to work with applications that might not be case sensitive
and in which the case folding (the conversion to just one case) cannot be
predicted. Rather than make dangerous assumptions, XML takes the safest route
and opts for case sensitivity.

Q Why are Web browsers so loosein inter preting markup?

A Thiswas a conscious decision aimed at making the Web easy to use. Rather
than enforce alot of rules concerning HTML code, the decision was made to
accept everything and ignore anything that can’t be interpreted.

Q Why doesn’t XML allow tag minimization?

A XML processors are meant to be ssmple to create (and consequently
inexpensive and fast). This means that they must not be asked to perform
complicated processing, such as storing their current context and then looking
ahead to see where the current element ends. Therefore, tagging has to be 100
percent explicit, thereby avoiding the processing overhead created by tag
minimization.

Q What purpose do the predefined entities serve?

A Officially, they give you an easy way to escape XML delimiters. Unofficialy,
they mean you have no excuse for trying to use the delimiter characters as
normal characters. Generally, they make it simpler for an XML processor
because the delimiters can always be treated as delimiters and never as normal
characters (although there are afew exceptions).

Q Why must elements be properly nested?

A Again, thisis aquestion of avoiding processing overhead. If the XML
processor has to remember which elements have been opened but not yet closed,
it will have to store this information somewhere. This means memory (or disk)
storage has to be used, which means more processing, more complexity, and
less speed. Thisis one of many examplesin XML in which abit of (enforced)
coding discipline can save alot of programming effort.

Exercises

1. Mark up the following email message to identify itsinformation content:



From Sinon North <north@ynopsys. cone
To: Nick <sintac@s4all.nl>

Subj ect: Hi

H Nick, this is just a quick nessage
to say | got the material. Thanks.

2. Now mark up the same message to identify its appearance:

From Sinon North <north@ynopsys. conp
To: N ck <sintac@s4all.nl>

Subj ect: Hi

H N ck, this is just a quick nessage
to say | got the material. Thanks.

3. Compare your two marked-up messages. Give two reasons why one type of
markup could be more useful than the other.
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Chapter 3
Using XML Markup

Y esterday, in “ Anatomy of an XML Document,” you learned about the main features of
XML markup for elements and entities. Today’ s chapter will expand on this, and you'll
also learn about the following:

* Attributes

Entity references and how to use them as shortcuts
How to include comments in your code

What CDATA sections are and how they are used
Processing instructions

L[]

Markup Delimiters

Y esterday you learned about XML’ s markup charactersin fairly general terms. Now it’s
time to get alittle more technical and examine the exact details of XML’s markup
declarations.

Table 3.1 identifies the parts of XML’ s element tags. When the details get a bit more
technical, it will be helpful if you're familiar with these parts. (Although you don’t need
to commit them to memory!)
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Table 3.1 The Parts of an Element Tag

Symbol Description

< Start tag open delimiter
</ End tag open delimiter
foo Element name

> Tag close delimiter

/> Empty tag close delimiter

It isworth remembering that, whereas HTML simply relies on recognizing
preprogrammed tags, XML istriggered by these specific parts of the element tags, and
the XML processor’ s behavior and what it expects to see next are directly controlled by
the named symbols.

Element Markup

XML is concerned with element markup. This might sound like an obvious point to

make, but it isworth repeating because it indicates a deeply rooted conceptual difference
between XML as a markup language and an arbitrary tag language. As you have aready
seen, HTML often tends toward being a tag language rather than a markup language. This
iIsadirect consequence of Web browsers being so intentionally lenient in accepting bad
markup.

Instead of XML’ stags being markers that indicate where a style should change or a new
line should begin, XML’ s element markup is composed of three parts. a start tag, the
contents, and the end tag. Thisis shown in Table 3.2. The start tag and end tag should be
treated like wrappers, and when you think of an e ement, you should have a mental
picture of a piece of text with both tags in place.

Table 3.2 The Parts of an Element

Symbol Name Description

<foo> Start tag At the start of an element, the opening tag
text Content In the middle of an element, its content
</foo> End tag At the end of an element, the closing tag

Note that the element name that appears in the start tag must be exactly the same as the
name that appears in the end tag. For example, the following would be wrong:

<sinpl e. el ement >This el ement won’t cl ose! </sinpl e. El enent >



D Thefirst versions of XML, before it became a full-blown proposal, were not case sensitive.
There are still some XML software packages in circulation that are not case sensitive and will
not signal an error if you mix up cases. For conformity with XML requirements, you must be
careful to keep your use of upper- and lowercase consistent.

Attribute Markup

Asyou learned yesterday, attributes are used to attach information to the information
contained in an element. The general form for using an attribute is

<!'el ement. nane property=“val ue”>
or
<l el enent. nane property='val ue’ >

The technical description of the markup of this attribute specification is given in Table
3.3.

Table 3.3 Specifying an Attribute

Symbol Description

< Start tag open delimiter
element.name Element name

property Attribute name

= Value indicator
Literal string delimiter
Alternative literal string delimiter
value Value of the attribute
> Start tag close delimiter

Note that an attribute value must be enclosed in quotation marks. Y ou can use either
single quotes (<lie size="big'>) or double quotes (<lie size="massive’>), but you cannot mix
the two in the same specification.

When you are working without aDTD (none of the XML code shown in today’ s chapter
requires you to associate aDTD with the XML document), you can simply specify the
attribute and its value when you use the element for the first time, as shown in Listing
3.1. When you specify attributes for the same element more than once (asin Lines 3 and
4 of Listing 3.1), the specifications are simply merged.

[ ] Listing 3.1 Specifying Attributes




<?xm version=*1.0"?7>
<hone. page>
<para nunber=“first”>This is the first paragraph. </ para>
<para nunber ="second’ color="red”>This is
the second paragraph. </ para>
</ hone. page>

A

|:| When the XML processor encounters line 3, it will record the fact that a para
element has a number attribute. (Remember that thisisin the absence of aDTD,
which would explicitly declare what attributes a para element has.) Then, when it
encountersline 4, it will record the fact that a para element also has a color attribute.
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There is one attribute that is reserved for XML’ s own use—the xml:lang attribute. This
attribute is reserved to identify the human language in which the element was written.
The value of the attribute is one of the ISO 639 country codes, some of the most
common language codes are shown in Table 3.4.

Table 3.4 Common I SO 639 Language Codes

Code Language
ar Arabic
ch Chinese
de German
en English
es Spanish
fr French
ar Greek

it Italian

ja Japanese
nl Dutch

pt Portugese
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ru Russian

When there are several versions of alanguage, such as British and American English,
the language code can be followed by a hyphen (-) and one of the 1SO 3166 country
codes. Some of the most common country codes are shown in Table 3.5. If you have
spent much time on the Internet, you may well recognize these as the same codes that
are used in email addresses and URLs. An element written in American English could
be identified like this (note the cases; the language code is in lowercase and the country
code isin uppercase):

<para xm :lang="en-US">My country ‘tis of thee.</para>

Table 3.5 Common ISO 3166 Country Codes

Code Country

AT Austria

BE Belgium

CA Canada

CN China

DE Germany

DK Denmark

EN England

ES Spain

FR France

GR Greece

IT Italy

JA Japan

NL The Netherlands
PT Portugal

RU Russia

us United States

The codes given in Tables 3.4 and 3.5 are not complete or exhaustive. There is another
coding scheme registered by the Internet Assigned Numbers Authority (IANA), which
isdefined in RFC 1766. And if you really need to, you can devise your own language
code. User-defined codes must be prefixed with the string x-, in which case you could
declare an element as being in “computer geek” language like this:

<para xm : |l ang="x-cg”>Do you grok this code?</para>

Naming Rules



So far you' ve learned about the markup used for elements and attributes, and al the
descriptions mention that these markup objects have names. XML has certain specific
rules governing which names you can use for its markup objects.

XML’ s naming rules are as follows:

* A name consists of at least one letter: ato z, or A to Z.

* |f the name consists of more than one character, it may start with an
underscore () or acolon (:). (Technically, there wouldn’t be anything stopping
you having an element called <_>, but that would not be very helpful.)

» Theinitial letter (or underscore) can be followed by one or more letters,
digits, hyphens, underscores, full stops, and combining characters, extender
characters, and ignorable characters. (These last three classes of characters are
taken from the Unicode character set and include some of the special Unicode
character symbols and accents. For afull list, refer to the XML recommendation
online at http://www.w3.0rg/XML/REC-xml.)

D The World Wide Web Consortium (W3C) regularly reorganizes its Web site, and the URLs
for recommendations, notes, and working drafts change quite often. When you visit their
Web site, you will find a pointer to the URL Minder service. Thisfree serviceis one of the
many wonders of the Web. By registering a Web page—any Web page—you will
automatically be sent an email message if anything on that page changes. Thisis an excellent
way to keep track of any new developments.

Note that spaces and tabs are not allowed in element names (<one two> would be
interpreted as two separate names), and the only punctuation signs allowed are the
hyphen (-) and full stop (.).

D If you spend any time writing code in any other language (even Java or JavaScript), it’s easy
to get into the habit of using an underscore character () to separate long namesinto sensible
chunks, asin: This is a Long_Name. This use of underscoresisillegal in XML. Y ou would

have to rewrite this as Thisis.alLong.Name.

Thereisno rule that says your choice of a name needs to make sense. Aslong as you
obey the naming rules, you can call XML objects whatever you like and the names can
be as long and meaningless as you like. However, one of the major benefits of using
XML inthefirst placeisthat it is self-describing. If you have elements such as
<thingy>, <whatever>, and <huh>, you’ re defeating the whole issue. Try to choose names
that are at least slightly suggestive of the nature or purpose of the object. Don’t forget
that one of the XML’saimsisto be readable by users. Being readable is one thing, but
it also helps if they also make sense.
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http://www.w3.org/xml/rec-xml

Products | Contact Us | About Us | Privacy | Ad Info | Home

Use of this site is subject to certain Terms & Conditions, Copyright © 1996-1999 EarthWeb Inc.

All rights reserved. Reproduction whole or in part in any form or medium without express written permision of
EarthWeb is prohibited.



file:///products.html
file:///contactus.html
file:///aboutus.html
http://www.earthweb.com/corporate/privacy.html
http://www.itmarketer.com/
file:///
file:///agreement.html
file:///copyright.html

Click Here! |:|

Click Here!
ITKnowledge
home faccount subscribg |login| [search| |[FAQ/H site contact us
info map
1
To access the contents, click the chapter and section titles.
Sams Teach Yourself XML in 21 Days
Go! (Publisher: Macmillan Computer Publishing)
Author(s): Simon North
Keyword ISBN: 1575213966
® grief O Ful Publication Date: 04/13/99
O Advanced
Search Search this book:
O Search Tips
Go!
Previous | Table of Contents |Next
Please Select

Comments

No self-respecting language, whether it’s a programming language or a markup language, could
hold its head up without allowing comments to be added to the code. From a maintenance point
of view, it's aso pretty important to have alasting record of why you did particular things. The
best way to document your code is to include the explanation with the code by using

comments.

In keeping with the design constraint of keeping XML simple, its comment facilities are also
simple. Comments have the form

<l-- this is comment text -->

D The comment start tag (<!--) and end tag (-->) must be used exactly as they are shown here. Inserting
spaces or any other charactersinto these strings can lead to the tags, or anything inside the comment,
mistakenly being interpreted by the XML processor as markup.

Provided that you use the comment start tag and end tag correctly, everything in the comment
text will be completely ignored by the XML processor. The following comment is therefore
quite safe;

<l-- These are the declarations for the <title> and <body> -->
Thereisonly one restriction on what you can place in your comment text: the string -- is not

allowed. This keeps XML backward-compatible with SGML. (The string --> will obviously end
the comment.)
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Comments can be placed anywhere in an XML document outside other markup. The following
istherefore allowed:

<para>This is sinmple <!-- So everyone tells ne --> to do. </ para>
while thisis not allowed:

<para <!-- blatant lie --> >This is sinple to do. </ para>

Character References

Unlike SGML (and, as aresult, unlike HTML), which is very much ASCII-based, XML was
developed right from the start to support languages other than English. XML therefore has far
better support for accented and foreign language characters than either SGML or HTML.

In HTML, you can always enter the code for the foreign language character you want (é would
be &egrave;, i would be &iacute;, and G would be &ucirc;). Asyou will see later in this chapter,
these codes are in fact entity references. The abbreviations egrave, iacute, and ucirc are taken

from the 1SO 8859/1 character set (SGML'’s character set), which is derived from the ISO/IEC
646 version of the ASCII alphabet (the first 128 characters). 1SO 8859/1 is also the basis for the
Microsoft Windows fonts.

Although these character entity references will allow you to deal with most European and
Scandinavian languages, things would come to a sudden stop if you tried to display or writein
an Asian or Middle Eastern language such as Japanese, Hindi, or Arabic. However, XML is
based on Unicode and the even more extensive | SO/IEC 10646 standards (which even alow
the use of Chinese characters). Y ou needn’t concern yourself too much with these character
sets now (or not at all if you are only interested in publishing Western languages on the Web),
but we will return to this topic later on.

The most important thing you need to know about these exotic charactersis that you can il
enter them even if your keyboard doesn’t support them. Y ou do this by entering a character
reference.

A character reference consists of the string &#, followed by the number of the character in the
| SO/IEC 10646 alphabet and terminated by a semicolon (;). The character number may be
either a decimal number, in which case you enter the number as-is, or in hexadecimal form, in
which case you must precede the number with the letter x, such as x12ABC. For example, the
character reference for the copyright symbol (©)—writtenin HTML as & copy;—is &#169; (in
decimal) or &#xA9; (in hexadecimal).

Predefined Entities

Character references allow you to enter characters that you might not be able to enter from your
keyboard. A variation on this theme is the set of predefined entities. These are characters that
you can enter normally, but you shouldn’t because they can easily be mistaken for markup
characters. To refresh your memory, the set of predefined entitiesis shown in Table 3.6.

Table 3.6 The Predefined Entities

Character Replacement



& &amp; Or & #38;#38;
‘ & apos; Or &#39;

> &gt; Or &#62;

< &It; Or &#38;#60;

“ &quot; Or &#34;

Y ou can enter a named entity to represent the character, such as &apos;, or you can enter a
character reference, such as &#39;. The character references for the ampersand (&) and the less-
than (<) character are special cases, however, so the character references are double-escaped.
The reasons for thiswill be explained in the following section.

Entity References

Asyou remember from yesterday’ s discussion of the anatomy of an XML document, entities
are normally external objects such as graphics files that are meant to be included in the
document. To reference these external entities, you must have aDTD for your XML document.
Y ou will learn about these entities when you learn about DTDs, but there is one other type of
entity that you can use already, called an internal entity. It can save you alot of unnecessary

typing.

Internal entities ook very much like character references, but with one vitally important
difference—you must declare an internal entity before you can useit.

Entity Declarations
The declaration of an internal entity has thisform:
<IENTITY nane “repl acenent text”>

Now, every time the string &nname; appearsin your XML code, the XML processor will
automatically replace it with the replacement text (which can be just aslong asyou like).
Judiciously used, entity references can save you alot of typing.
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The Benefits of Entities

Y ou can almost think of an entity reference as a sort of macro. But whatever you call it, it can be areal time-saver
when thereis a piece of text that you want to use several times, or even if you want to use some kind of template text.

Consider the example shown in Listing 3.2, in which a copyright statement is used as an entity reference.

[ ] Listing3.2Usingan Internal Entity

<?xm version=*1.0"?>
<hone. page>
<head><title>Titl e Page</title></head>
<body> <h1>The Titl e Page</hl>
<para>(c) 1998, &rights;</para>
</ body>
</ hone. page>

NoagrwNR

Given the following declaration for the rights entity:

<IENTITY rights “All rights reserved. No part of this book, including interior design, cover design, and icons, may be reproduced or
transmitted in any form, by any means (electronic, photocopying, recording, or otherwise) without the prior permission of the
publishers.” >

Thiswould result in the following substitution being madein line 5 of Listing 3.2:

|:| <para>(c) 1998, All rights reserved. No part of this book, including interior design, cover design, and icons, may be reproduced
or transmitted in any form, by any means (electronic, photocopying, recording, or otherwise) without the prior permission of the
publishers.>

|:| Using an entity reference in this way, you would only have to enter the text once, in the entity declaration,
instead of having to search for and change every occurrence of the string in the text. Used in thisway, entity
references can simplify the task of creating and maintaining XML documents. On Day 8, “XML Objects:
Exploiting Entities,” you will learn how to expand this feature to use external entities as a sort of boilerplate
text facility, enabling you to declare these text entities in a common document that can be accessed by any
number of other documents.
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Some of the Dangers of Using Entities

Y ou’ve seen how handy internal entity references can be as a sort of shorthand for entering pieces of text, and asa
means of dealing with variable content. Obviously, with alittle thought and advance preparation, entity references can
save you alot of time and effort later on.

Naturally, afeature this handy raises avery simple question: “Could | use this to insert markup too?’ It's an attractive
idea and a natural thing to want to do. Can you put markup inside the replacement text? Well, yesyou can... but it's
subject to afew restrictions, and you need to think it out quite carefully beforehand to avoid some unpleasant
Surprises.

Thefirst thing you must remember isthat XML will process the contents of the entity replacement text when it
expands the entity reference. This means that you must not just escape any markup charactersin the replacement text;
you must double escape the characters. Consider this simple example:

<IENTI TY dangerous “Bl ack &#38; Wite">

When the XML processor sees the entity reference & dangerous; in the XML document, it will immediately expand
(dereference) the predefined entity before it inserts the replacement text. This XML code seems harmless enough:

<text>This is not a &dangerous; choice.</text>
But let’slook at what happens, step by step:

1. The XML processor sees the entity reference & dangerous; and looks for the replacement text.

2. Finding Black &#38; White, the XML processor dereferences this to Black & White.

3. The XML processor inserts the replacement text, and the resulting XML codeis
<text>This is not a Black & Wite choice.</text>

4. The XML processor then tries to parse the ampersand and reports an error because & has not been declared
as an entity.

Avoiding the Pitfalls

Y ou’ ve seen some of the problems that entity references can create when their contents are dereferenced. At worst,
they can make a complete mess of your XML code. Of course, there’'saway to avoid these problems—double escape
any markup contained in the replacement text, like this:

<IENTITY safe “Harry &#38; #38; Fred &anp; anp; Joe”">

When the XML processor sees the entity reference & safe; in this XML document:

<text>The job was left to &safe; to fix.</text>

The expansion will still leave you with valid code. Let’s see what happens as the XML processor dereferences the
entity reference:

1. The XML processor sees the entity reference & safe; and looks for the replacement text.

2. Finding “Harry &#38;#38; Fred & amp;amp; Joe”’>, the XML processor dereferences thisto Harry & #38; Fred & amp;
Joe.

3. The XML processor inserts the replacement text, and the resulting XML codeis

<text>The job was left to Harry &#38; Fred &anp; Joe to
Ofinish.</text>

4. The XML processor then parses the resulting code, sees the entity reference &#38;, and dereferences that to
produce

<text>The job was left to Harry & Fred & Joe to Ofinish.</text>

As you can see from these examples, you can escape the markup by using either the entity reference form (in the



example, &#38;) or the character reference form (&amp;) of the predefined entity.
Synchronous Structures

Other than these problems, there is one very important restriction on using markup in entities. On Day 2, “ Anatomy of
an XML Document,” you learned that the logical and physical structuresin the XML document must be synchronous.

At the time, the restriction might not have made too much sense because it’ s difficult to imagine the two structures not
being synchronous. Well, here' s an example of the two structures becoming asynchronous: The logical structureis
composed of the elementsin the XML document and in the replacement text. The physical structure is composed of
the document entity (the root entity of the XML document containing the entity reference) and the internal entity (the
replacement text). The two objects are discrete physical entities asfar as XML is concerned, even though in this case
they are actually in the samefile. For the two structures to be synchronous, any element that is inside the replacement
text must start and finish inside the replacement text (in other words, inside the entity).

The following would be allowed:

<IENTITY safe “&#38#60; enph&#62; Har r y&#38#60; / enph&#62; and Joe” >
<text>The job was left to &safe; to finish.</text>

because the dereferenced entity reference would yield this:
<text>The job was left to <enph>Harry</enph> and Joe to finish.</text>
Thefollowing could create alot of problems, however:

<IENTITY unsafe “” &#38#60; enph&#62; Harry and Joe” >
<text>The job was left to &safe;</enph> to finish.</text>

even though, when the entity reference has been dereferenced, the resulting markup would actually be quite legal:

<text>The job was left to <enph>Harry and Joe</enph> to finish.</text>
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Although we are still talking about internal entities, which are completely within our control, the restriction
isreally pretty logical. The same dereferencing mechanism applies for externa entities aswell asinternal
entities and, bearing in mind that one of XML’ s desigh goalsisto be used easily on the Web, we have
absolutely no control over what is contained in external entities. XML's developers could have made a
distinction between internal and external entities, but this would go against two more of XML’ s basic
design goals—simplicity and clarity.

Where to Declare Entities

Y ou have learned what an internal entity reference looks like, and you’ ve seen some of the benefits and
drawbacks of using entity references. Before we move on to something else, you till need to learn where to
put the entity declarations.

Entity references are normally only allowed in the DTD that accompanies the XML document. The
declarations of element structures and entities are in fact the only reason for havingaDTD at al. You will
learn all about DTDs in detail later on; for now, all you need to know isillustrated in Listing 3.3.

[ ] Listing 3.3 Declaring an Internal Entity

<?xm version="1.0"7?>
<I DOCTYPE hore. page |
<IENTITY shortcut “This is the replacenent text.”>
1>
<hone. page>

A

|:| Line 1 of Listing 3.3 isthe now-familiar XML declaration. Line 2 is a document type declaration.
Thisisthe line that will |ater be used to make the association between the XML document and the
DTD that describes its structure.
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[] The document type declaration isthe XML statement that declares what type of XML document
follows and identifies the document type definition (DTD), which contains the description of the
allowed structure of this type of document. (It is quite easy to confuse these two terms.)

The document type declaration takes this form:
<I DOCTYPE nane external.pointer [ internal.subset ]>

where external .pointer points to a separate file that contains the external subset of the DTD. Don't worry too
much about this for now; thetrick isthat you can leave this out and concentrate on the internal subset of
the DTD. The declaration you will need, then, looks like this:

<I DOCTYPE nane [ internal.subset ]>

In thisinternal subset you can declare as many elements, attributes, and entities as you like without having
an external DTD at all.

Asyou will discover later, there are all sorts of other tricks you can do with the internal DTD subset.
Anything you put in the internal subset takes precedence over anything in an external subset. For example,
you can declare a default set of global values for awhole suite of XML documents and then override the

~ global valuesin anindividual XML document when you want to, but that is another story.

Before we leave the subject of DTDs altogether, there is one last thing that you should get into the habit of
doing, even if it doesn’t make much sense at this point. Although you aren’t using an external DTD yet, if
and when you do, the name that you give to the document type must be the same as the name of the root
element in the XML document. Thisis shown in Listing 3.3, where the document type name (home.page on
line 2) isthe same asthe root (first) element name (line 5). Thisisn’t areguirement when thereisn’'t an
external DTD, but it is still agood habit to get into.

CDATA Sections

Y ou have learned how to escape markup characters by using the predefined entities and character
references. Replacing every markup character in a piece of text could be along and tedious process.
Besides, there might be cases when you want to keep all those characters exactly as they are (like when
you' re sending the XML code on for further processing by a different application).

Theway to do thisisto use a CDATA (character data) section, likethis:

<I[CDATA[ This is the text <5 lines > that | want the & % XM processor
to | eave alonel]]>

Nothing, absolutely nothing, that appears between the opening tag (<![CDATA[) and the closing tag (]]>)
will be recognized as markup. Y ou do not need to escape any markup charactersin a CDATA section. (In
fact, you can't anyway because the escape itself won't be recognized.) The only thing that will be
recognized is the end-of-section tag (]]>), so obviously this string cannot be included in a CDATA section.
Asalogica consequence of this, you cannot put one CDATA section inside another.

D Using markup charactersin a CDATA section like thisin an XML document, which is built around markup, rather
goes against the grain. An XML processor is intended to prevent you from breaking this unwritten rule, and it's
very unforgiving of any mistakes. The opening string and closing string of a CDATA section must be used exactly
asit isshown here. The dightest deviation, atab or a space character somewhere inside one of the strings, will be
punished immediately. The content of the CDATA section will either be treated as markup, or the rest of your
document (up to the next CDATA section that is closed properly) will be treated as part of the CDATA section and
all the markup will be ignored. Y ou have been warned!

CDATA sections are one of the recommended ways to embed application code (JavaScript, VBasic code,
Perl code, and so on) in your XML code. Y ou could place the embedded code in comments, asis often
donein HTML documents, but the XML processor is not required to pass the comment text to an



application. Therefore, there' s always the risk that the contents of comments will be stripped out before the
application sees them.

Even though it is quite legal to declare your own type of element to contain the embedded code (like the
<script> element in HTML 4), you'd be implicitly breaking the spirit of generic markup. Nor would it prove
to be much help if your embedded code contained characters that could be interpreted as markup, because
the contents of these elements would be parsed in the normal way by the XML processor.

The other way to embed code, and probably the best way, is by using processing instructions.

Processing Instructions

Probably without even noticing it, you have already seen processing instructions. The XML declaration at
the start of every XML document (or at least it should be there) is a processing instruction:

<?xm version=“1.0"?>

XML markup is meant to be generic, and in a perfect world it would be. However, there will always be
times when you need to enter instructions for specific applications. One of these applications could be a
script interpreter, and so, like CDATA sections, processing instructions are good places to put embedded
code. While CDATA sections are purely away of avoiding characters being interpreted as markup, better
till, processing instructions can be targeted to your application. For example, thiswould allow you to have
two or more sets of embedded script code, intended for different processors or interpreters, and identify
them separately, as shown in Listing 3.4.
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Listing 3.4 Embedding Code in Processing Instructions

<para>This is text containing two
processing instructions,
<?javascript | can put whatever | |ike here?>
<?perl And | can put whatever | |ike here too?>
one for each interpreter.</para>

aswdbdRE

There are no restrictions on the content of the processing instructions (the XML processor
doesn’t even consider the content to be part of the document’ s character data), but the
name that you choose must comply with XML’s naming rules.

Summary

In this chapter you learned the details of XML’ s markup language. Y ou also learned how
to declare and use internal entities, as well as some of the benefits and dangers of using
them. Y ou were introduced to character references for entering characters not available on
your keyboard, and you saw how you can use the characters that are normally reserved for
markup in your character data by using character references and the predefined entities.
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To conclude, you learned how to use comments and CDATA sections to hide text that
could be interpreted as markup by the XML processor, and how you can extend this by
using processing instructions to pass code through for processing by other applications.

Q&A

Q Which of these element namesisvalid and which isnot?
a) <paral>
b) <para,1>
C) <para.l>
d) <Pa3A1>
€) <paral>
A Only c and d are legal; a contains a space, b contains acomma, and e contains an
exclamation mark.
Q What iswrong with the following code fragment?

<para size="12pt”">"twas brillig and
the slithey toves <!-- |’ve no idea
what these are --> did gyre and gynbl e
i n the wabe. </ para>

A Comments may not be placed inside elements. They must be outside other
markup.

Q Wheredo you declare entities?

A You can declare entities inside either the internal subset or the external subset of
the DTD. If you have an external DTD, you will have to create a complete DTD. If
you only need the entities and nothing else, you can get away with an internal DTD
subset. Entity referencesin XML documents that have external DTD subsets are
only replaced when the document is validated.

Q Why do| need an XML declaration? It should be obviousthat thisis XML
code.

A Strictly speaking, you do not need an XML declaration. XML has also been
approved as a MIME type, which means that if you add the correct MIME header
(xml/text or xml/application), a Web server can explicitly identify the data that follows
as being an XML document, regardless of what the document itself says. (MIME,
or Multipurpose Internet Mail Extensions, is an Internet standard for the
transmission of data of any type via electronic mail. It defines the way messages
are formatted and constructed, can indicate the type and nature of the contents of a
message, and preserves international character set information. MIME types are
used by Web serversto identify the data contained in aresponse to aretrieval
request.)

The XML declaration is not compulsory for practical reasons, SGML and HTML
code can often be converted easily into perfect XML code (if it isn’t already). If the
XML declaration was compulsory, this wouldn’t be possible.

Q Can | use entitiesin attribute values aswell asin content? Thiswould allow
me to par ameterize elements.

A Yesand no. You can use entity references in attribute values, but an entity
cannot be the attribute value. There are strict rules on where entities can be used
and when they are recognized. Sometimes they are only recognized when the XML
document is validated. For details, see the XML recommendation itself
(http://www.w3.org/ XML/REC-xml).

Q Can | put binary datain a CDATA section?



http://www.w3.org/xml/rec-xml

A Technically there s nothing stopping you, even though it’ sreally a character data
section. Because the XML processor doesn’'t consider the contents of a CDATA
section to be part of the document’ s character data, it will never know or care what
you put in there. However, you would have to live with the increase in file size and
all the transportation problems that would imply. Ultimately, it would be a shame
to jeopardize the portability of your XML documents when there is afar more
suitable feature of XML you can use for this purpose. Entities, which you learn
about on Day 8, allow you to declare aformat and a helper application for
processing a binary file (possibly displaying it) and associate it with an XML
document by reference.

Exercises
1. There are two mistakes in the following fragment of code. What are they?

<I[CDATA [This is the hidden &markup!] ]>

Y ou can check your answers by running the code through one of the XML parsers,
as explained on Day 5, “Checking Well-formedness.”

2. Yesterday you marked up an email message. Using the appropriate entities,
change the markup to turn the XML code into a boilerplate for email messages to
anyone.
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Chapter 4
Working with Elements and Attributes

Y esterday you learned the basics of XML specifications and how to use them to mark up
elements and attributesin an XML document. Then, using the internal subset of the DTD
without actually having to create an external DTD, you learned how to create internal entity
declarations that you can then use in the XML document as a kind of macro.

Today you will extend this knowledge of markup by learning about the following:

» How to add element and attribute declarations to the internal DTD subset
» Element content models

» The basics of document modeling

* The principles of well-formedness

Armed with this knowledge, you'll take your first stepsinto the world of information modeling.
There, using the element content models you declarein XML, you can control and check the
contents of XML documents that conform to the DTDs that you will create.

By the end of today, you should be able to create quite complex XML documents and ensure
that they are well-formed. Y ou will then be ready to move on to Day 5, “Checking Well-
formedness,” where you will check whether you have put everything you' ve learned to good
use and created well-formed XML documents.

Markup Declarations
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Before we get into the details of actually declaring elements and attributes, let’s quickly review
where these declarations are made in the XML document. Listing 4.1 shows the basic skeleton
for declaring an internal DTD subset in an XML document.

[ ] Listing 4.1 The Declaration of an Internal DTD Subset

1. <?xm version="1.0"7>

2: <! DOCTYPE page [

3: <!-- this is where the internal DID subset is |ocated. -->
4. 1>

5. <page>

6: <l-- this is the content of the (only) elenent -->

7: <l page>

D Asshown in Listing 4.1, the XML document begins with the XML declaration (line 1).
At this stage you are still working without an external DTD, so the declaration as shown
is sufficient.

Line 2 isthe start of the DOCTY PE declaration, which ends on line 3. All the markup
declarations for the XML document are therefore entered between the square brackets ([]).

Although the full syntax is somewhat more complex than described here (you will learn all
about the full syntax when you need it), when it’ s used with an internal DTD subset only, the
syntax takes this form:

<! DOCTYPE docunent.type.nane [ internal.subset ]>

where the document type name is the same as the name of the XML document’ s root element
(<page> in Listing 4.1).

D At this stage it’s not necessary for the document type name to be the same as the root element name,
but it will become a requirement later on when you validate your XML documents. It's agood ideato
get into the habit of using this naming scheme all the time because it can save some unnecessary
reworking.

Element Declarations

Thefirst kind of declaration that you will useinside aDTD, whether it’s an internal or external
subset, is the element declaration. This takes the following form:

<! ELEMENT nane cont ent >

The nameis astandard XML name, constructed in accordance with the naming rules you
learned yesterday.

The content part of the element declaration either describes a specific content in the form of the
keyword EMPTY or ANY, or it consists of a content model that describes the sequence and
repetition of elements that are contained inside (are children of) this element.



Before we take alook at these special sorts of element declarations, let’slook at the very
simple example of an email message, as shown in Listing 4.2.

[ ] Listing4.2 A Very Simple Email Message in XML

<nessage>
<header >
<dat e>14 May 1998</ dat e>
<Fr onpMe</ Fr onp
<To>You</ To>
<Subj ect >Test Message</ Subj ect >
</ header >
<Body> ...
</ Body>
10: <Si g>Sonme snart sayi ng
11: </ Si g>
12: </ nessage>

CONORWNE

Y ou haven't learned enough yet to declare the content of the elements right down to the level
of the actual text. But given what you have learned, you should still be able to sketch out a
skeleton set of content models, as shown in Listing 4.3.

Listing 4.3 A Partial DTD for the Email Message

1: <!ELEMENT nessage (Header, Body, Sig) >
2: <! ELEMENT Header (Date, From To, Subject) >

Empty Elements

Asyou learned yesterday, empty elements have no content (they are forbidden to have any) and
are marked up as either

<enpty. el ement/ >

or

<enpty. el enent ></ enpty. el enent >
An empty element is simply declared like this:
<!l ELEMENT enpty. el enent EMPTY>

Y ou could use empty elements for things like external graphics (where, asyou will learn |ater,
you declare the name of the external file by using it as an attribute value).

Unrestricted Elements



The opposite of an empty element is an unrestricted element, which can contain any element
that is declared elsewhere in the XML document’s DTD (in either the internal or external DTD
subset). You aren’t using an external DTD subset at this point, so obviously thereis no way the
XML processor can know about any elements declared in one.

An unrestricted element’ s content is declared like this:
<I ELEMENT any. el enent ANY>

Obviously, you cannot declare that the contents should be in any order.

Element Content Models

Empty elements and unrestricted elements are specia types of elements that are so
straightforward that they more or less speak for themselves; they either allow everything or
they alow nothing.

Of much more interest to you are elements that contain other elements. Using XML’ s element
declarations, you can precisely specify which other elements are allowed inside an element,
how often they may appear, and in what order. Y ou do this by specifying an element content
model.
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|:| Asyou will learn later, you don't just want to be specific—you must be specific. One of the things that an XML
processor (or an SGML parser, for that matter) cannot deal with isambiguity. Y our content models must be capable of
being interpreted in only one way. This takes a bit of practice and can cause you alot of head-scratching, especialy in
the beginning. Y ou will learn all about ambiguous content modelsin due course.

An element content model consists of avery simple but very specific description of the elements that may
appear in the current element, the order in which they may or must appear, and how often they may or must
appear. More than this, though, you can arrange elements into groups and specify special container elements.
In fact, you can organize the elementsinto awhole class of XML documents (the document type) to reflect the
significance of and relationships between chunks of information.

Element Sequences

The simplest form of element content model consists of alist of the possible elements, enclosed in parentheses
and separated by commas:

<l ELEMENT counting (first, second, third, fourth)>

This example says that a counting element must consist of afirst element, followed by a second €lement,
followed by athird element, and ending with afourth el ement.

In this example, al four elements must be present in a counting €l ement, and each one may only be present
once. (You can specify how often an element may appear by using an occurrence indicator, which you will
learn about later in this chapter.)

Element Choices

D A choice of elementsin an element content model isindicated by avertical line () between the
alternatives:

<!l ELEMENT choose (this.one | that.one)>

In this example, a choose element consists of either a this.one element or athat.one element. When use these
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elementsin an XML document, you can write this:

<choose><t hi s. one>l chose this one</this.one></choose> and
t hen <choose><t hat.one>l chose that one</that.one></choose>

D Notice once again that without an occurrence indicator, the chosen element can appear only once.

Also note that only one element can be selected, no matter how long the list of dternativesis:

<! ELEMENT choose (this.one | that.one | the.other.one | another.one |
Ono.that.one.silly)>

Combined Sequences and Choices

Y ou can combine content sequence and choices by grouping the element content into model groups. For
example:

<! ELEMENT | ots. of . choi ce (maybe | coul d.be), (this.one, that.one)>

Here, alots.of .choice €l ement can consist of either a maybe element or a could.be element, followed by one
this.one element and then one that.one € ement.

Ambiguous Content Models

Y ou can combine sequences and choices in element content models, but be very careful. Although it isnot an
XML requirement (or at least not if you aren’'t going to validate your documents), you can create compatibility
problems if your content models can be interpreted in more than one way.

[ ] Consider this possibility:
<! ELEMENT confused ((this.one, that.one) | (this.one, the.other.one))>

D When the XML processor validates the XML document (checks its content to seeif the elementsarein
an allowed order), it won't be able to decide what is allowed and what isn’t. Having seen a this.one
element, it’simpossible for it to work out which element is supposed to come next.

Of course, the XML processor could read further and then check to seeif what does occur is allowed, but
XML processors are not meant to ook ahead. They’ re meant to be ssimple and fast. For the processor to ook
ahead, it hasto save what it has seen in memory, look ahead, read in the next part, save that in memory,
compare the two memory contents, and then decide. All this takes extra processing time.

D With careful consideration, you can avoid ambiguous content models with alittle rewriting:

<! ELEMENT unconfused ( this.one, ( that.one | the.other.one ) ) >

Generally, anytime you start combine these two operators, you should be on the lookout for ambiguities.
[ ] Consider another example:

<! ELEMENT confused.again ( this.one, that.one , the.other.one |
Ono.that.one ) >

[] This could easily lead you (and the XML processor) to believe that the no.that.one element is an
aternative to al of the other elements. Or isit just an alternative to the the.other.one element?

D Again, some rewriting can resolve the ambiguity and make your intention a bit clearer:



<! ELEMENT expl ained ( this.one, that.one , ( the.other.one | no.that.one )
o) >

D Y ou might have noticed that one of my ambiguous element content models wasn’t really completely ambiguous; the
XML processor would have been able to make sense of it. However, you may remember that one of XML’sdesign
goalsisto be reasonably easy for human beings to understand without needing the assistance of software. Itisan
excellent idea to extend this same principleto XML DTDs as well. If you can, try to arrange your content models into
groups so that it is easier to understand what they mean. After al, you have no idea how much time might pass before
you will see the DTD again, but by which time you will probably have forgotten all of the wonderful reasoning that
went into the design of your now-cryptic element content models!
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Element Occurrence Indicators

By using an element occurrence indicator, you can specify how often an element or group of elements may

in an element. There are three occurrence indicators (without an occurrence indicator, the element or

group of elements must appear just once):

» The ? character indicates that the element or group of elements may be omitted or may occur just once.
Consider this content model:

<!l ELEMENT testing (one, two?, three)>

Thiswould allow you to have

<t esti ng><one>t ock</ one><t wo>t ock</t wo><t hr ee>t ock</t hree></testi ng>

or

<t esti ng><one>t ock</ one><t hr ee>t ock</t hree></testi ng>

in your XML document.

» The* character indicates that an element or group of elements may be omitted or may appear zero or
more times. Consider this content model:

<l ELEMENT ni ce (rmm nmt) >

Thiswould allow you to have

<ni ce><nm®|l can’t conpl ai n. </ </ ni ce>

or
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<ni ce><xmmm®!| |i ke this one. </ nmme<nmmeMre, </ mmme<nmmmPnore, </ nmmme

<mmmenor e, </ mmme<nmmmenor e, <mmmenor e. </ nmme</t esti ng>

in your XML document.
» The + character indicates that an element or group of elements must appear at least once and may
appear one or more times. Consider this content model:

<! ELEMENT funny (ha, haha+)>

Thiswould alow you to have

<f unny><ha>Who?</ ha><haha>i s he?</ haha></funny>

or

<funny><ha>l |aughed </ha><haha>until </haha><haha>l </haha>

<haha>t hought </ haha><haha>l'd <haha>di e! </ haha></f unny>

in your XML document.

D As you can see, occurrence indicators give you alittle control over how often an element or group of elements
occur—not at al, once, or an unlimited number of times. This“all or nothing” approach is alittle too loose for alot of
possible XML applications.

One of the promises that XML has made isthat it might finally be possible to seriously use it to model databases. (This
was always a practically unachievable dream in SGML.) However, the syntax of XML element content modelsis not rich
and precise enough to do thiskind of modeling. Databases, for example, might need to specify an exact number of
occurrences, rather than just 0, 1, or infinite.

Another example that programmers would probably welcome is some kind of conditional content model along the lines
of “if element A and then B, choose between C and D; otherwise choose between E and F.”

Complex content models like examples simply cannot be expressed in the syntax used in XML DTDs. To address this
problem and fulfill the needs of a much wider range of users, a search has begun for alternative ways of describing and
declaring XML content models (DCD, XML-Data, and RDF). Y ou will learn about afew of the most important of these
schemas on Day 17, “Using Meta-Data to Describe XML Data.”

Character Content

There is one more type of element content, and | have been intentionally saving it because it is alittle bit special.
When text—and only text—is allowed inside an element, thisis identified by the keyword PCDATA (parseable
character data) in the content model. To prevent you from confusing this keyword with a normal element name
(and to make it impossible for you to use it as a name), the keyword is prefixed by a hash character (#), which is
called the reserved name character (RNI).

Consider these element declarations:

<l ELEMENT para (title, text)>

<l ELEMENT title (#PCDATA) >

<! ELEMENT t ext (#PCDATA) >

These would alow you to write the following in your XML document:

<para><title>My Life</title><text>My |life has been
very quiet of |ate.</text></para>



A parseable character data el ement cannot contain any further markup and the ends of the title and text element
start tags is therefore where the markup stops and “normal” text takes over.

D Don’t lose sight of the fact that XML’ s content models are only concerned with the structure of an XML document and
make no attempt to control its content. An element that is totally devoid of data content will still match a#PCDATA
content model.

Mixed Content Elements

Elements that can contain text (parseable character data), elements, or both are areal problem sometimes. They
are called mixed content models, and they require extra care.

The important point isthat it is difficult for an XML processor to distinguish between unintentional PCDATA
(spaces, tabs, line endings, and so on) and element content. An accidental space between an end tag and the next
start tag could lead to chaos.

To declare mixed content, you use the content model grammar you have learned so far, but you must useitin a
particular way. The content model has to take the form of asingle set of aternatives, starting with #°CDATA and
followed by the element types that can occur in the mixed content, each declared only once. Except when
#PCDATA isthe only option (as you saw earlier), the* qualifier must follow the closing parenthesis:

<! ELEMENT pick (#PCDATA | eeney | neeney | nminey | np)*>
Attribute Declarations

In XML, you can declare only one element at atime. (In SGML, and by implication HTML, you can put whole
groups of elementsin one declaration and give them al the same content model at once.) However, elements can
have lots of attributes, which are all declared at once in an attribute declaration list.

An attribute declaration list has the following form:
<! ATTLI ST el enent. nane attribute.definitions>

It isnormal practice to keep an element’ s attribute declaration list close to the declaration of the element itself,
but there is absolutely no requirement to do so. It just makes the DTD easier to understand and maintain.

An attribute declaration list consists of one or more attribute declarations. (For readability, they are often put on
separate lines, but there is no requirement to do this.) It does the following for an element:

* |t declares the names of allowed attributes.
* |t states the type of each attribute.
* It may provide adefault value for each attribute.

Each attribute declaration consists of asimple attribute name and an attribute type pair statement in the following
form:

attribute.name attribute.type
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Attribute Types
There are three types of attributes:

« A string attribute, whose value consists of any amount of character data.
« A tokenized attribute, whose va ue consists of one or more tokens that are significant to XML.
» An enumerated attribute, whose value is taken from alist of declared possible values.

String Attribute Types

The values of string types are simple strings of characters. Any attribute that is used in an XML document
that does not have aDTD (either an internal or external DTD subset) is automatically treated as a string type
attribute.

Here' s an example of a string type attribute declaration:

<I ATTLI ST owner CDATA>

You would useit likethis:

<book owner ="Hamrersm th Public Library”>

Y ou can also use an internal entity (in this case it’s given the more generic name general entity) in the value
of astring type attribute;

<book owner="&ny.local; Public Library”>
Tokenized Attribute Types
Tokenized attributes are classified according to what their value, or values, can be:

» |D—This attribute serves as an identifier for the element. No two elements can have the same ID
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attribute value in the same document. An 1D value must comply with the standard XML naming rules.
An 1D attribute type can be applied to any attribute, but it is standard practice to restrict its use to an
attribute that is also called ID to make it easier to find.

Here' s an example of an ID type declaration:

<! ATTLI ST book

id D>

Y ou would use it like this:;
<book id="A51">

* IDREF—This attribute is a pointer to an ID (an ID reference). The value must match the value of an
ID type attribute that is declared somewhere in the same document.

» IDREFS—The value of this attribute consists of one or more IDREF type values, separated by
spaces.

Here' s an example of an IDREFS type declaration:

<! ATTLI ST book

aut hor s | DREFS>

Y ou would use it like this:;
<book aut hors="A51 A62 B87" >

» ENTITY—This attribute is a pointer to an external entity that has been declared in the DTD, in
either the external or internal DTD subset. The value of the attribute is the name of the entity, which
must consist of name characters. The XML document can no longer be a standal one document if you
use external entities. It isalittle early to learn about external entities, but we will return to them on
Day 8, “XML Objects: Exploiting Entities.”

» ENTITIES—The value of this attribute consists of one or more ENTITY type values, separated by
spaces.

ENTITY and ENTITIES type attributes are normally used to refer to things like graphics files and other
unparsed data:

<! ELEMENT graphic EMPTY >

<! ATTLI ST graphic boar dno ENTITY >

* NMTOKEN—The value of this attribute is a name token string consisting of any mixture of name
characters.

* NMTOKENS—The value of this attribute consists of one or more NMTOKEN type values, separated
by spaces.

Enumerated Attribute Types

Enumerated attributes have values that are simply lists of possible values. Each value has to be a valid name
token (NMTOKEN). Hereis an example:

<I ATTLI ST pai nt
COLOR (RED | YELLOW| GREEN) “RED >

When alist of possible values is prefixed by the keyword NOTATION (which you will learn about on Day 8),
the notations listed as possible values must all have been declared aready:



<I ATTLI ST i mage

type NOTATION (G F | JPEG| PNG “GF'>

When matching an attribute value against the allowed values specified in the attribute definition, the XML
processor carries out a norn—case-sensitive match for all attributes, except those that are of the CDATA,
IDREF, Or IDREFS type.

[

Strictly speaking, there is no such thing as an optional attribute in XML. However, thereis alittle-known trick using
enumerated types that allows you to mimic the behavior of an optional attribute. Consider this attribute declaration
list:

<IATTLIST clever.element
clever.att SORT (A |B|C)“" >
Now, if you don't explicitly declare this attribute but simply leave it out, as shown here:
<clever.element>This element has no declared

attribute value.</clever.element>

the default value would be assigned to the element, which in this case is empty.

Attribute Default Values

Y ou can add a keyword to the end of an attribute specification to specify the action the XML processor
should take when you leave out (or forget) the attribute in a particular start tag.

There are three possible keywords:

» #REQUIRED means that the attribute is required and should have been there. If it's missing, it makes
the document invalid.
Here' s an example of arequired declaration:

<! ATTLI ST book

aut hor | D #REQUI RED>

Normally, ID type attribute values are specified as being required. Y ou will learn later that they must
be specified as required if the document isto be validated.

» #MPLIED means that the XML processor must tell the application that no value was specified. It is
then up to the application to decide what it is going to do.

Here's an example of an implied declaration:

<! ATTLI ST section

nunber #l MPLI ED>

Implied attribute values are often used for things like section and list item numbering, where the
application can calculate the value itself simply by counting. Y ou would also use thisimplied value
for attribute values that you want an element to inherit from its parent.

* |If the default value is preceded by the keyword #FIXED, any value that is specified must match the
default value or the document will be invalid.

The following are examples of attribute declarations with default values:

<! ATTLI ST t er ndef
id | D#REQU RED
name CDATA #| VPLI ED>



<I ATTLI ST i st
type (roman | arabic | Roman |

<! ATTLI ST form

nmet hod CDATA #FI XED * POST” >
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Well-Formed XML Documents

Elements, attributes, and entities are the three primary building blocks of XML
documents. Just having elementsis aready enough for you to be able to create true
XML documents. Using all three objects, you can create quite complex XML
documents and fulfil the needs of 90% of the applications for which you would use
XML.

For such XML documentsto be properly usable—in other words, for an XML
processor to process these documents successfully—they must be well-formed.
According to the XML standard, a data object is not officially an XML document until
it iswell-formed. Y ou have already encountered most of the rules that an XML
document must obey in order to be well-formed, but let’s review them. A document
that you can create now using just elements, attributes, and entitiesis well-formed if:

* |t contains one or more elements.

* It hasjust one element (the document, or root element) that contains all the
other elements.

* Itselements (if it contains more than one element) are properly nested inside
each other (no element starts in one element and ends in another).

» The names used in its element start tags and end tags match exactly.

» The names of attributes do not appear more than once in the same element
start tag.

» The values of its attributes are enclosed in either single or double quotes.
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» The values of its attributes do not reference external entities, either directly or
indirectly.

» The replacement text for any entity referenced in an attribute value does not
contain a< character (it can contain the string &1t;).

* Itsentities are declared before they are used.

* None of its entity references contain the name of an unparsed entity.

* Itslogical and physical structures are properly nested.

There are many ways to check whether an XML document is well-formed, and many
toolsto help you do it. At the very ssimplest, there are some public-domain Perl scripts
and some very useful tools (you will learn about some of these tomorrow). Or you
could even try loading your XML code into Mozilla, the development version of
Netscape 5 (which you will learn more about on Days 13, “Viewing XML in Other
Browsers,” and 18, “ Styling XML with CSS”).

Summary

Today you learned the nuts-and-bolts details of element declarations and element
content models. Y ou have also learned how to declare and use element attributes. Put
this together with what you have already learned about processing instructions, the
internal DTD subset, and internal entities, and you have enough to get started using
XML in applications.

Infact, if you'renot at all interested in including external objects (graphics and
referenced data) or validating your XML documents, you could probably skip the rest
of this book! There' s alot more to come, though. Tomorrow you will learn how to use
an XML parser to check that what you have created is well-formed, and after that we
can really start to get technical with the next step: valid XML documents.

-Q&A

Q Why iselement grouping a useful tool in declaring element content
models?

A They can be an important aid in avoiding ambiguous content models, and,
when used intelligently, they can help to make DTDs easier to understand.

Q Why do mixed content modelsrequire special attention and care?

A It isessential for the XML processor to be able to distinguish between
intentional whitespace, which it will treat as character data, and accidental
characters. The order in which the content model is declared and the use of
occurrence indicators is therefore very specific and must be followed exactly.

Q Isthereany limit to the length of an element or attribute name?

A No. Aslong as you obey the restrictions on which characters you are allowed,
aname can be as long as you want it to be. (In SGML, you have to make special
arrangements to allow longer names.)

Q What isso different about an 1D attribute value?

A An 1D attribute value must be unique in an XML document.

Q What isthe difference between a name and a name token?

A Name tokens are alittle less restricted than names. Names have to begin with
aletter, an underscore, or a colon; name tokens can start with any valid name
character.



Q How can you tell if an XML document iswell-formed?

A Aswell asusing an XML processor, you can use one of many free utilities
written in avariety of languages, including Perl, JavaScript, Java, and C, that
can parse an XML document and point out any well-formedness errors.

Exercises

1. A hot topic for discussion in SGML circles (and it will become onein XML
circles) iswhether to use an element to describe information or to put the
information in an attribute instead. Write down two reasons for each side of the
argument.

2. Thefollowing fragment of XML code is taken from a simple parts catal og.
Add an internal DTD subset to it.

<?xm version="1.0"?7>
<parts>

<part>
<nanme>W dget </ nane>
<cat al og. nunber >11037</ cat al og. nunber >
<price.code>4</pri ce. code>
<quanti ty>d</quantity>

</ part>

<part>
<nane>Bol t </ nanme>
<cat al 0og. nunber >11497</ cat al og. nunber >
<t hr ead>w</ t hr ead>
<price. code>1</pri ce. code>
<quanti ty>100</quantity>

</ part>

<part>
<nanme>Scr ew</ nane>
<cat al og. nunber >10020</ cat al og. nunber >
<t ype>count er sunk</type>
<price.code>7</price. code>
<quantity>c</quantity>

</ part>

</ parts>
3. The following content models are ambiguous. Rewrite them so they aren’t.

a. (section?, section)
b. ((one, two) | (one, three))
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Chapter 5
Checking Well-formedness

During the previous days, you have learned how to write well-formed XML. But how can you be sure that your XML files are indeed well-formed? Well,
some help is at hand. There’ s now software whose main purpose is to check the syntax of your files according to the well-formedness rules specified in the
XML recommendation. These programs are called non-validating parsers.
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Error Report

Line 1, column 19, character ">': in Z0L declaration

Line &, column 29 after &

Line 11, column & Undeclared entity 'doublechck!
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Line 18, column 11, character 'd"; after AtteWame= in start-tag

Line 21, column 4: StartEnd tags differ only in case: Pfp
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In this chapter you will learn the following:

» Where you can find these XML parsers

» How to use the expat parser

» How to use the DXP parser from the DataChannel company

» How to check your XML files over the Web using RUWF

» How to check your XML files over the Web using other validation services

In addition
to checking
your XML
files, XML
processors
give other
applications
accessto
the
structure
and content
of your

XML files.




Where to Find Information on Available Parsers
Lists of available parsers can be found at the following URLSs:

» Robin Cover manages the most complete reference site on SGML and XML. If you want to know anything about XML or SGML, start at
http://www.0asis-open.org/cover/.

» Lars Marius Garshol maintains http://www.stud.ifi.uio.no/~larsga/linker/ XM Ltools.ntml#C Parsers. Here you'll find a good overview of free
XML toals, with lots of clarifying comments and all necessary pointers.

 LisaRein’'s http://www.finetuning.com/parse.html is another good resource page.

 James Tauber’ s http://www.xmlsoftware.com/parsers/ offers the clearest overview. He lists the parsers according to the programming language
used, the interfaces they offer, if they are validating or not, and so on.

Checking Your XML Files with expat

In this section you'll learn how to use the expat XML parser program to check your XML files. The expat program was written by James Clark, the
technical lead of the W3C XML Working Group (WG) and author of other acclaimed free software for the SGML/XML community. The code is platform-
independent C.

Mozilla5, the next release of Netscape's browser, will use the expat parser. For more info, see http:/www.mozilla.org/rdf/doc/xml.html.

For Perl, there' s an extension module named XML ::Parser that is a Perl interface to expat. More information can be found at
http://www.netheaven.com/~coopercc/xmlparser/intro.html.

Installing expat

expat is available for download from ftp://ftp.jclark.com/pub/xml/expat.zip. This ZIP file is 138K B large (version 19981122). Just unzip this distribution to
your disk and you' re ready to go.

Using expat

What's of interest to usis the xmlwf application. The executable is located inside the bin subdirectory of the expat distribution. This application takes as
arguments one or more files to be checked for well-formedness.

The typical usageisasfollows:
xmwf file
For example:

xmwf c:\xmfiles\parsel. xn


http://www.oasis-open.org/cover/.
http://www.stud.ifi.uio.no/~larsga/linker/xmltools.html#c_parsers.
http://www.finetuning.com/parse.html
http://www.xmlsoftware.com/parsers/
file:///www.mozilla.org/rdf/doc/xml.html.
http://www.netheaven.com/~coopercc/xmlparser/intro.html.
ftp://ftp.jclark.com/pub/xml/expat.zip.

Checking a File Error by Error
Let'sgo over afile step-by-step and seein detail which errors expat detects. We'll use the XML file shown in Listing 5.1.

Listing 5.1 wfg.xml—Checking for Syntax Errors

<?xm version="1.0">

<?protext objid="15678" ?>

<hel pt opi c>

<title keyword="printing, network; printing,shared printer”>How
Oto use a shared network printer?</title>

5: <procedure>

6: <step><action>ln <i con>Network Nei ghborhood</icon>, |ocate and
Odoubl e-click the conmputer where the printer you want to use is
Ol ocated. </action>

7. <tip targetgroup="begi nners”>To see whi ch conputers have
Oshared printers attached, click the <nenu>Vi ew</ menu> nenu,

8: click <menu>Detail s</nenu>, & |ook for printer nanes or
Odescriptions in the Conment col unmm of the Network

O Nei ghbor hood w ndow. </ti p>

9: </step>

10: <step>

11. <action>&doubl eclick; the printer icon in the w ndow that

O appears. </ acti on>

12: </step>

13: <step>

14: <action>

15. To set up the printer, <xref |linkend="id45”>follow the
Oinstructions</xref> on the screen

16: </step>

17. </ procedure>

18: <rul e form=doubl e>

19: <tip>

20: <P>After you have set up a network printer, you can use it as
Oif it were attached to your conputer. For related topics, |ook up
O &quot ; printing&quot; in the Hel p | ndex.

21 </p>

22: </tip>

23: </ hel pt opi c>

hone




Let’s see what expat discovers.

“J XML checker results - Microsoft Internet Explorer
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_______ -
XML checker results

The document appears to be not well-formed. The error message follows:

Error: Expected whitespace or "7=" after attnbute m XML declaration
in unnatned entity at kine 1 char 21 of http/hwwrw protext befwin zml

Please report any problems with this checker to nchard@cogscied ac uk

Thefirst error messageis

wfg.xml:1:19:
syntax error



/Y Frontier 5 and XML: XML Syntax Checker - Microsoft Internet Explorer
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Frontier 3 and XML: XML Syntax Checker

Type in a URL below, click on Submit and a script on betty.userland. com will get the =ML text, run it
thru a parser, and report if it's well-formed or not.

|http:,-“,-"mw.prn:utextbe,-’wfq.xml

¥ Use the Frontier 5.1.3 built-in parser € Use the blox parser, based on "expat”

Submit |
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“J XML Syntax Checker Result - Microsoft Internet Explorer

J File Edit “iew Go Favorites Help |
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XMI. Syntax Checker Result

rf

zml compile reported an error.

[Poorly formed EML text, tag must be of the form <?xX=x?>)] <?xml version="1.0">
<?protext okhjid="ISe7ga"™ 2=
<helptopic>
<title keyword="printing,network;printing,shared printer">How to use & shared network print:
<procedure>
<stepr<action>In <iconrNetwork MNeighborhood</icon>, locate and double-click the computer wh
<tip targetgroup="heginners">To see which computers have shared printers attached, click the
click <wenurDetails</menu>, & look for printer names or descriptions in the Comment column
<fatep>
<3tepr
factionr&doubleclick; the printer icon in the window that appears.</action>
</step>
<step>
<action:>

To set up the printer, <xref linkend="id45">follow the instructions</®ref> on the screen. .

<fgtepr

</ procedure>

<rule form=double:>
<tip>

€]

| g
| l_ l_ l_ @ Internet zone

The name of the file where the error was encountered
The line number with the error

* The position on that line where the error was detected
* A description of the error

message
shows four
pieces of

information:

Inthisfile, there was a syntax error detected on line 1, character 19, which isin front of the > character. Indeed, the XML declaration needs to end with 2>,
which wasn't the case in thisfile. Let’s correct that:



1: <?xnl version=*1.0"7?7>

Run expat again and you’ll receive a second error message:

-} blox: XML Validator - Microsoft Internet Explorer wfg.xml:8:29:
not well-
J File Edit ‘iew Go Favontez Help |

j#,*,@tﬁ‘@@@@ "

Back Eornyard Stop Refrezh Home Search  Favontez  History  Channels

iR =

Fullzcreen Mail Print Edit
J Address @ http: / betty. uzerland. comsmby alidatar. fegi j J Links @ Best of the ‘Web @ Chanrel G *

TechnologySolutions

Xt

blox reports that the XL document at http/fwww. protext. befwi.sml 15 not well-formed. The error

httpdiwarw. protext. befwio. oml

<?xml wversion="1.0" {(syntax error) >
<?protext objid="IS&678" 2>
<helptopic>

<title keyword="printing,network:printing,shared printer”>How to use & share
<procedure:>

<atepr<action>In <iconrNetwork WNeighborhood</icon>, locate and double-click
<tCip targetgroup="beginners">To see which computers have shared printers att
click <wenu>Details</menu>, & look for printer names or descriptions in the
</fatenr
<atep>

|:| The problem seems to be with the ampersand character used. The XML specification says that “the ampersand character (&) may appear inits
literal form only when used as a markup delimiter... If it is needed el sewhere, it must be escaped.”

This escaping can be done by using the predefined entity & amp;:



8: click <menu>Detail s</nenu>, &anp; |ook for printer nanes
Oor descriptions in the Comrent col unm of the Network
O Nei ghbor hood wi ndow. </ ti p>

The next error messageis.

|:| wfg.xml:11:18: undefined entity

|:| Y ou have used an entity reference to the entity doubleclick, but this entity hasn’'t been declared.
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Let’s examine what the specification says: “A textual object is said to be awell-formed XML
document... if, for each entity reference which appears in the document, either the entity has been
declared in the document type declaration or the entity name is one of [the following]: amp, It, gt,
apos, quot.”

So you need to add an entity declaration to your document, more specific to the document type
declaration, which you don’t have at the moment.

Let’s start by adding one:

3: <IDOCTYPE hel ptopic []>

Now add the declaration of the entity doubleclick:

3: <! DOCTYPE hel ptopic |

4: <! ENTITY doubl eclick “Double-click”>
5. 1>

The XML filelooks like Listing 5.2.

Listing 5.2 wfg.xml—An Entity Declared in the Document Type Declaration Internal Subset

<?xm version=“1.0" ?>

<?protext objid="15678" ?>

<! DOCTYPE hel ptopic [

<l ENTI TY doubl eclick “Doubl e-click”>
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5. 1>

6: <hel ptopic>

7: <title keyword="printing, network; printing, shared printer”>How
Oto use a shared network printer?</title>

8: <procedure>

9: <step><action>In <icon>Network Nei ghborhood</icon> |ocate and
O doubl e-click the conputer where the printer you want to use is
Ol ocated. </action>

10: <tip targetgroup="begi nners”>To see whi ch conputers have
Oshared printers attached, click the <menu>Vi ew</ nenu> nmenu

11: click <menu>Detail s</ nmenu>, &anp; | ook for printer nanmes or
Odescriptions in the Comment columm of the Network

[0 Nei ghbor hood wi ndow. </ ti p>

12: </step>

13: <step>

14: <action>&doubl eclick; the printer icon in the w ndow that

(0 appears. </ acti on>

15: </step>

16: <step>

17: <action>

18: To set up the printer, <xref |inkend="id45”>followthe
Oinstructions</xref> on the screen.

19: </step>

20: </ procedure>

21. <rul e formedoubl e>

22: <tip>

23. <P>After you have set up a network printer, you can use it as
Oif it were attached to your conputer. For related topics, |ook up
O &quot ; printi ng&quot; in the Hel p I ndex.

24: </ p>

25: </tip>

26: </ hel pt opi c>

Now, let’s parse again:
D wfg.xml:19:2: mismatched tag

[] Y ou encounter an end tag for the step element. Take a close ook at what’ s happening inside
the step element: an action element was encountered, but it isn’t closed at the end of the step.

Let’s examine the XML specification once more: “For al other elements (other than the root), if
the start tag isin the content of another element, the end tag is in the content of the same element.
More simply stated, the elements, delimited by start and end tags, nest within each other.”

Therefore, line 19 needs to become
19: </action></step>

After this correction, the next parsing error you encounter is

D wfg.xml:21:11: not well-formed



[ ] Theproblemisintheline

21: <rul e form=doubl e>
Let’stake alook at the attribute form. An attribute value needs to be inside quotes:
21: <rule forn="doubl e”>

The next expat message is

E] wfqg.xml:24:2: mismatched tag

[] On line 24 there' s an end tag for the element p, but there is no element p open. P is open.
Both the start and end tag needs to be in the same case. Change the start tag to p:

23. <p>After you have set up a network printer, you can use it as
Oif it were attached to your conputer. For related topics, |ook up
0 &quot ; printi ng&quot; in the Hel p I ndex.

24: </ p>

The next parse result we receiveis:

[] wfg.xml:26:2: mismatched tag

[] Thisisatricky one. Do you see an error on line 26? Not immediately. The root element is
being closed here. Remember that all other elements have to be nested inside this root
element. Isthis the case? Has every open element been closed?

No, the element rule is still open. But let’s examine this element alittle bit more closely. Does this
element rule contain any content? No, it seems to be an empty element. And according to the
specification, empty elements must take one of the following forms:

¢ <tag></tag>
* <tag/>

The following is what’ s needed:
21: <rule forn¥“double”/>
After al these corrections, the file should look like Listing 5.3.

Listing 5.3 wf.xml—The Corrected XML File

1. <?xm version="1.0" ?>

2: <?protext objid="15678" 7>

3: <! DOCTYPE hel ptopic |

4: <!IENTITY doubl eclick “Double-click”>

5. 1>

6: <hel ptopic>

7: <title keyword="printing, network; printing,shared printer”>How
Oto use a shared network printer?</title>



8: <procedure>

9: <step><action>ln <icon>Network Nei ghborhood</icon>, |ocate and
(O doubl e-click the conputer where the printer you want to use is
Ol ocated. </action>

10: <tip targetgroup="begi nners”>To see whi ch conputers have
Oshared printers attached, click the <nmenu>Vi ew</ nenu> nenu,

11: click <menu>Detail s</ nenu>, &anp; |ook for printer names or
Odescriptions in the Comment columm of the Network

[0 Nei ghbor hood w ndow. </ ti p>

12: </step>

13: <step>

14: <action>&doubl eclick; the printer icon in the w ndow that

0 appears. </ acti on>

15: </step>

16: <step>

17: <action>

18: To set up the printer, <xref |inkend="id45”">follow the
Oinstructions</xref> on the screen.

19: </action></step>

20: </ procedure>

21: <rule fornm=“double”/>

22: <tip>

23. <p>After you have set up a network printer, you can use it as
Oif it were attached to your conputer. For related topics, |ook up
0 &quot ; printi ng&quot; in the Hel p I ndex.

24: </ p>

25: </tip>

26: </ hel pt opi c>

Let’srun another parse. No messages appear: The file seems to be error-free.
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Checking Your XML Files with DXP

DXP stands for DataChannel XML Parser and is based on NXP (Norbert Mikula’'s XML Parser), one
of thefirst XML parsers. It iswritten in Java.

|:| Javaisthe most popular language for XML development. That’s easy to understand. XML is SGML made
easy and optimized for use on the Web. One of the design principles of SGML was to be independent of
hardware, operating system, software, and so on. That's also exactly what Java does: it allows you to run
your programs on different machines, on different operating systems, even on Web browsers. They make a
perfect couple.

So if you want to become involved in serious XML devel opment, you need to learn Java.

Y ou can use this parser not only to check the well-formedness of your files, but also to validate them,
asubject treated during Day 9.

Installing DXP
Y ou can download DXP from http://www.DataChannel .com/xml.resources/ dxp.shtml#download.

The actua file to download, DXP.zip, is 547K B. Next to the needed Java classes, you'll find afair
amount of documentation and examples.

How to install DXP:

1. Unzip the DXP.zpfile.
2. Make sure you have Java Virtual Machine version 1.x running. Y ou can use SUN’s Java
Development Kit or IDK (http://java.sun.com/products/jdk/1.1/), Sun’s Java Runtime

Environment or JRE (http://java.sun.com/products/jdk/ 1.1/jre/index.html), or Microsoft’'s
SDK for Java (http://www.microsoft.com/ javal).
Toinstall aJava Virtual Machine, see the book Sams Teach Yourself Java 1.2 in 21 Days or
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the documentation included with the preceding tools.

3. Make sure that your Java Virtual Machine can find the DXP classes by doing one of the
following:

Adding to your classpath environment variable the packages directory of the DXP parser,
c:\DataChannel\dxp\classes, or

In the case of JRE, setting the —cp parameter to the path on the command line: jre—p
c:\DataChannel\dxp\classes.

Using DXP

At the command line (DOS prompt), type

jre -cp .;c:\DataChannel \ dxp\cl asses dxpcl -s c:\xm ex\w q.xn

where

* -cp sets the classpath (where to find the classes used). In this case two paths are specified:
thefirst (.), referring to the current working directory, and the second
(c:\DataChannel\dxp\classes), both separated by;.

The path separator on UNIX machinesisa

* dxpcl isthe name of the Java program (class).
* -sstands for silent mode.

For the moment, we are only interested in the errorsin thisfile. By asking for silent mode, the only output
generated are the error messages.

* c\xmlex\wfg.xml isthe file to be checked.

Checking a File Error by Error

Let’ s go over this same file step-by-step and see in detail which errors DXP detects.

Checking the file wfg.xml results in the following error:

FATAL ERROR encountered “>". Was expecting one of: <S>, *?”
Location: file:/c:/xmex/wqg.xm:1l:20

Found errors/warnings: 1 fatal error(s), O error(s) and O warni ng(s)

For every error message, you receive

[

» Thekind of error with an explanation, and
» On asecond line, the location of the error (line 1, character 20 in file wfg.xml)

The XML specification makes a distinction between errors and fatal errors. Violations of well-formedness
congtraints are fatal errors. A XML processor must detect such errors and must not continue normal
processing.

At the end you'll find a summary with the numbers of errors, fatal errors, and warnings.



Y ou know aready what the problems are with this XML file. Thefirst error was the missing ? at the
end of the XML declaration. We'll change that. Let’s run the parser again:

FATAL ERROR after the “& there is no “entity-nane” and “;”
Ofollowing in the entity reference
Location: file:/c:/xmex/wqg.xm:7:146

FATAL ERROR: reference to undefined entity “doubl eclick”
Location: file:/c:/xmex/wqg.xm:10:21

FATAL ERROR: name of the start-tag “action” doesn’'t match the
Onanme of the end-tag “step”

Location: file:/c:/xmex/wqg.xm:15:7

Found errors/warnings: 3 fatal error(s), 0 error(s) and O warning(s)
Now we're making some progress. There are three more errors, all familiar:

* The not-escaped &
» The undefined entity doubleclick
» The missing end tag of the element action

Correct them and run the parser again:

FATAL ERROR: encountered “double”. WAs expecting one of: “\”"” |, “\"”
Location: file:/c:/xmex/wqg.xm:20:12

Found errors/warnings: 1 fatal error(s), O error(s) and O warning(s)
Attribute values need to be quoted. After this correction, you receive the following:

FATAL ERROR: name of the start-tag “P” doesn’t natch the nane of
Othe end-tag “p”

Location: file:/c:/xmex/wq.xm:23:4

Found errors/warnings: 1 fatal error(s), O error(s) and O warning(s)

Get rid of this mismatch and parse once more:

FATAL ERROR: name of the start-tag “rule” doesn’'t match the nane
Oof the end-tag “hel ptopic”
Location: file:/c:/xmex/wqg.xm:25:12

Found errors/warnings: 1 fatal error(s), O error(s) and O warni ng(s)

Make the rule element empty. After this correction, you have a correct file. The parser doesn’t
generate any more messages.

Checking Your Files Over the Web Using RUWF

RUWEF, the XML syntax checker, is a service provided by the Web site of XML.COM, a partnership
between Seybold Publications and O’ Reilly with the technical aid of Tim Bray, featuring the king of
XML gossip, Xavier McLipps. You can reach this service at

http://www.xml.com/xml/pub/tool §/ruwf/check.html.

This service was built using Lark, the non-validating parser written by Tim Bray.


http://www.xml.com/xml/pub/tools/ruwf/check.html.

Using RUWF

1. Place your XML file on aWeb server so it can be referenced by an HTTP address (such as
http://www.protext.be/wfg.xml).

2. Go to http://www.xml.com/xml/pub/tool s/ruwf/check.html.

3. Put your URL intheinput field of the RUWF page and submit the page.

If you send wfg.xml to the URL, the HTML page shown in Figure 5.1 is returned.

[l

Figure5.1 The result of the syntax checking by RUWF.
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Checking Your Files Over the Web Using Other Online Validation
Services

Here are some other online validation services:

e XML well-formedness checker from Richard Tobin at
http://www.cogsci.ed.ac.uk/~richard/xml-check.html.

e XML Syntax Checker from Frontier at
http://www .scripting.com/ frontier5/xml/code/syntaxChecker.html. Y ou can use the

Frontier 5.1.3 built-in parser or the blox one, which is based on expat.
* TheKoalaXML Validation Service at http://koaa.inria.fr:8080/XML/.

» The Techno 2000 Project XML Validation Service at http:// xml.t2000.co.kr/xmlval/.
*» WebTech’'s Validation Service at http://valsvc.webtechs.com/.

Using XML Well-formedness Checker

At http://www.cogsci.ed.ac.uk/~richard/xml-check.html, you’'ll find the page shown in Figure 5.2.

[
L]

Figure 5.2 The submit page of the XML well-formedness checker.

After supplying the URL of the file to be checked, you receive the results page shown in Figure
5.3.

[
L]

Figure5.3 Theresults page of the XML well-formedness checker.
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Using XML Syntax Checker from Frontier

Figure 5.4 shows you what the submit page looks like at
http://www.scripting.com/fronti er5/xml/code/syntaxChecker.html.

]
L]

Figure 5.4 The submit page of the XML Syntax Checker of Frontier.

Depending on the parser chosen, you get what’s shown in Figure 5.5...

[]
L]

Figure 5.5 Theresults generated by the built-in parser of Frontier.

...or what’s shown in Figure 5.6.

[]
L]

Figure5.6 Theresults generated by Blox, using expat.

Summary

In an XML environment, you need to be sure that your documents are well-formed according to
the XML recommendation. Non-validating parsers can help you meet this requirement.

A lot of these tools are available for free on the Web. We did our quality checks with the
following:

* expat, aparser written by James Clark

* DXP, aparser written by DataChannel

* RUWF using Lark, written by Tim Bray
* Other online validation services

Do

Do check your XML files for well-formedness.

Thisis very important because when an XML file violates the specified well-formedness
constraints, it contains fatal errors and the normal processing must be stopped.

Q&A

Q Why should | bother to have well-formed XML files?

A XML processors act as helpers for other applications, giving them access to the content
and structure of the XML files. If an XML file contains violations against the specified
well-formedness constraints, it has fatal errors. And in the case of fatal errors, the normal
processing must be stopped.
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Thisisindeed different from HTML, in which browsers try to make sense out of the
rubbish they sometimes receive. Consequently, 75 percent of the code in Internet Explorer
and Netscape Navigator isjust for handling bad HTML.
Q | cannot make sense out of the error message | received. What can | do?
A If you have trouble understanding the message, use the annotated XML specification at
http://www.xml.com/axml/testaxml.htm. This specification is heavily indexed and can help
you find the relevant section.
Or submit the file to a different parser. Parsers vary substantially in the extent and clarity of
thelr error messages.
Q What other well-formedness par sers are available?
A Other examples of non-validating parsers are ®Ifred, developed by David Megginson
(http://www.microstar.com/XML/index.html), and Microsoft XML Parser in C++, which is
included Internet Explorer 4.0.
But for a complete overview, see the links at the beginning of the chapter.
Q AreHTML fileswell-formed?
A Not normally, but they can be made well-formed.
The most obvious violations against well-formednessin HTML files are

» Not al start and end tags are explicitly included

* The syntax of empty elements

Remember that in XML, empty elements need to encoded in one of two possible ways:
<name></name>
<name/>

Exercises

1. Seethefollowing XML file:

Listing 5.4 functionxml—XML File to Check for Well-formedness

NooRwNRE

ON
8:
9.
10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:

<?xm version="1.0"7?>

<! DOCTYPE functiondescription |

<! NOTATION G F SYSTEM “" >

<IENTITY idhel p782 SYSTEM “i dhel p782. txt">

<IENTI TY i dhel p785 SYSTEM “i dhel p785. t xt”>

<IENTITY idhel p645 SYSTEM “i dhel p645. txt”>

<IENTITY buttonl eft SYSTEM “http://ww. protext.be/button.gif”

DATA G F>
1>

<functi on>

<title>ctine</title>

<f uncsynopsi s>

<f uncdef >

<function>cti me</function>

</ funcdef >

<par andef >

<par anet er >t i ne</ par anet er >

<par anet er rol e="opt”>gnt </ paranet er>
</ par andef >

</ funcsynopsi s>

<para>Thi s function converts the val ue
<par anet er >ti ne</ paraneter>, as returned by <function>tine()

O</function>


http://www.xml.com/axml/testaxml.htm.
http://www.microstar.com/xml/index.html

22: or <function>file_ntinme()</function> into a string of the
Oform produced by <function>

23: tinme_date()</function>. 1f the optional argunment <paraneter>
O gnt </ par anet er >

24: is specified and non-zero, the tine is returned in <paraneter>
0 gnt </ par anet er >.

25 O herwise, thetine is given in the |local tinme zone.</para>
26: <para><enphasis rol e="strong” targetgroup="begi nners rol e=
O“strong” >Rel at ed t opi cs</ enphasi s></ par a>

27. <para>&doubl ecl i ck; the <nmousebutton>

28: LEFT &buttonl eft; </ nousebutton> nouse button on a topic:

0 </ par a>

29: <item zedlist>

30: <listitenmp<para><ulink url="8& dhel p782;”><functi on>
Ofile_mime()</function>

31: built-in function</ulink></para>

32: </listitenp

33: <listitenp<para><ulink url="& dhel p785;”><function>ti me()
O</function> built-in

34: function</ulink></para>

35: </listitenp

36: </item zedlist>

37:</function>

Using this XML file:
* Detect the errors and predict the error messages that the parser of your choice will
generate
» Check the file with that parser
 Correct al problems discovered
2. Using an XML file you’ ve made during the previous days.
* Introduce errors

D Use the W3C recommendation as your
reference.

» Parsethefilewith different parsers
 Study the differences between the results of different parsers
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Chapter 6
Creating Valid Documents
So far you have learned about XML tags, elements, and attributes, and you have seen how you can use simple tools to test whether an XML document is

well formed. This chapter looks a little further and introduces the most obvious feature of XML that identifies it as being firmly on the side of SGML rather
than next to HTML as just another set of tags. Today you will learn

» What a Document Type Definition (DTD) is
The contents and purpose of the internal subset
» The contents and purpose of the external subset
The basics of developingaDTD

This chapter is not intended to be a complete treatment of DTDs, but it should be enough to get you started. On Day 7, “Developing Advanced DTDs,” we
will look at the more advanced aspects of DTD development and cover some of the approaches to information modeling as it can be applied to DTD
devel opment.
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XML and Structured Information

If you only wanted “proper tagging”—with all the text neatly wrapped inside elements—creating XML documentsis quite possibly unnecessary. Y ou could
probably achieve just as much by using the standard HTML elements and inventing classes to do the work for you. For example, the HTML code shownin

Listing 6.1 could do almost as much as the equivalent XML code.

Listing 6.1 Using HTML to Mimic XML

1: <HTM.>

2: <HEAD>

3. <TI TLESHTML M mi cki ng XM.</ Tl TLE>

4. </ HEAD>

5: <BODY>

6: <DV I D="1" CLASS=" CHAPTER’ >

7 <H1 CLASS=" HEAD1” >Chapter 1</ H1>

8: <P CLASS=" PARA”">Thi s actually comes quite
9: to being acceptabl e as pseudo- XM.. </ P>
10: <DV ID="1.1" CLASS=" SECTI ON' >

11: <H2 CLASS="“HEAD2" >Section 1.1</H2>

12: <P CLASS="PARA’>W can even bring in
13: ki nd of pseudo-structure by using
14: attributes. </ P>

15: </ Dl V>

16: </ BODY>

17: </ HTM>

cl ose

sone

Element Yalidation

Element: Servinfo
<Title> not valid at this position.

Scope:

{* Entire Document

" Current Flow
" Current Element

[ Ignore Mizsing Elements
¥ Ignore Missing Attribute Values

i Start YVahdating Allow az Special Caze | Clear Special Cases |

Listing 6.1 shows an example of how HTML code can come quite close to
being asrich as XML markup. By using HTML DIV elements (lines 6 and
10) and ID and CLASS attributes on as many elements as necessary, it is
possible to build amost as much information into the markup as might be
achieved with custom XML elements.

Now try comparing the HTML code shown in Listing 6.1 with the almost equivalent XML code shown in Listing 6.2.



Listing 6.2 XML Using Elements to Match HTML Attributes

1. <?xnl version=*1.0"7?>

2 <DOCUMENT>

3 <TI TLE>XM. Being What it is</TlITLE>

4 <CHAPTER>

5: <HEAD>Chapt er 1</ HEAD>

6: <PARA>This is quite

7 accept abl e XM.. </ PARA>

8: <SECTI ON>

9: <HEAD>Secti on 1. 1</ HEAD>

10: <PARA>The structure lies in the
11: el ements thensel ves. </ P>
12: </ SECTI O\>

13: </ CHAPTER>

14: </ DOCUMENT>

| In Listing 6.2, the XML markup uses elements to achieve what HTML, which doesn’t

Element: Section

Mizzing element(z] before <Bodys.

Scope:;

{* Entire Document

' Current Flow
£ Current Element

™ Ignore Mizsing Elements
[T Ignore Mizsing Attribute Values

Allow ag Special Caze Clear Special Cazes I

have the freedom to invent its own elements (or at least, not officialy), isforced to
use attributes for. On this small scale (or superficial level of complexity) you could
use HTML just asreadily as XML.

So what do you gain from using XML instead of HTML? The most obvious differenceisthat in HTML you are very limited in what attributes you can give
an element (in most cases not much more than an ID and a CLASS), and not all elements can have these attributes. XML, in contrast, enables you to not only
have as many attributes as you like, but to call them whatever you like (subject to the normal naming rules, of course). These attributes allow you to add a
wealth of information to describe an element, as in the declaration of a graphic element shown in Listing 6.3.



LiX¥ML <PHO? - home.xml

Fie  Edt Tools  DOptions

Help

D|s|d|a| &|=|e| x| &+ ~v|~] O
IE:E|> Egmﬁépaadge source ftophanner.gif
E3) Egmh |
i i 1 Elements
=-[E> body
=-[E> main.title banner
FCODATA, bady
i rule footer
El bt head
=18 pare home
.page
[E» footer i mair.title
para
rule

Listing 6.3 A Typical Graphic Element Declaration

=
title

|nzert

The set of
graphics
attributes
shownin
Listing 6.3
isderived
from a
Department
of Defense
SGML
DTD and is
far more
complex
than
anything
you are
ever likely
to
encounter.
Itis
certainly
far more
complex
than
anything
you will
ever need
to create
yourself.

1. <! ELEMENT gr aphi c

EMPTY >

2: <! ATTLI ST graphi c boardno

gr aphsty
Il cordra
rucordra
reprow d
repr odep
hscal e
vscal e
scal efit
hpl ace

vpl ace

ENTI TY
NMIOKEN
NMTIOKEN
NMTOKEN
NMTIOKEN
NMTOKEN
NMIOKEN
NMTOKEN
Yy esor no;

(left | right
none) #l MPLI ED
(top | nmiddle |

center

#REQUI RED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED
#| MPLI ED




14: bottom | none) #l MPLI ED

15: coor dst NMTOKEN #1 MPLI ED
16:; coor dend NMTIOKEN #| MPLI ED
17: rotation NMTOKEN #1 MPL| ED>

L STILO WebWwriter

]
File Edt Stucture Cortent Mavigate Element [rzef Windows Help DataBase attributesin
Listing 6.3
describe all

= home. XML the physical

' — [home. page > bad 4 e
from XML = [ome page> body ElE] placement
[

properties
— for the
T home XML: DTD image. This
is

ﬂ il Ihnme.page » body information
— relevant to

Home Page jrome.page = the

processing

of the

|haad — element,

i but not

|b|:| iy — information

L — in the same

= way that the

= text in the
|ma|r1.t|t|a = XML

[

document
[ is. This
I-[Eﬂ = meta
information
isrightly
kept as
attributes
4] instead of
being part
of the
normal
element
content of
the
document.

|rL|IE|

come to My Home Page

I
|Tn oter




Asyou saw earlier, however, although HTML doesn’t have the freedom to define new elements, it is perfectly legal to add as many attributes as you like.

So what about structure? XML is structured by its very nature; HTML has little or no structure. HTML, like any other SGML application, does have a
DTD... it'sjust that unless you get involved with the technicalities of HTML you will probably hardly ever notice it and, depending on what software
packages you use to create HTML code, you might never need to know that it’sthere. The HTML DTD isafairly loose DTD, requiring very little and
giving lots of room to choose the order of elements that suits you best. Thisis, however, purely a matter of usage. If you wanted to, you could apply alot of
self-discipline and turn out extremely well-structured results, as shown in Listing 6.4.
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Listing 6.4 Structured HTML

1. <HITM>

2: <HEAD>

3: <TI TLE>A Tal e of Two Conputers</TI TLE>

4: </ HEAD>

5: <BODY>

6: <Dl V CLASS=" CHAPTER’ >

7. <H1>CHAPTER ONE</ H1>

8: <P>It was a dark and storny night.</P>

9: <Dl V CLASS=" SECTI ON’ >

10: <H2>At Home</ H2>

11: <P>The aut hor huddl ed over his manuscript.</P>
12: </ DI V>

13: <Dl V CLASS=" SECTI ON’ >

14: <H2>At Wor k</ H2>

15: <P>The writer huddled over his draft.</P>
16: </ DI V>

17: </ DI V>

18: </ BODY>
19: </ HTM>

If you really want to do so, you can use HTML in a structured way. In contrast, it is quite
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possible to use just P tags and FONT attributes to make an HTML look like a very highly
structured document when it’s displayed in aWeb browser. If you were to take alook at the
raw HTML code, though, it would be ailmost impossible to find the actual text amongst the
code, much less make sense of it.

Done carefully, you can encode almost as much information in HTML code asyou can in
XML. The problem is that you cannot count on any help from your tools. Y ou certainly won’t
get any help from a Web browser; they have intentionally been built to accept any and all
tags. If the Web browsers can’'t make sense of the tags, they will simply ignore them. The
early Web browser developers were too worried about scaring people away from using
HTML by enforcing rigid rules.

Y es, there are some HTML code verification packages (they even call themselves validators,
but thisis stretching the interpretation of the term just alittle too far) and they are generally
very good. The verifiers check that you have used the HTML tags properly and that your
attributes are properly used, but they cannot help you by checking the structure of your
document. If you use an H4 tag before an H2 tag, that’s your problem. If you want to use
<P><FONT SIZE="7"> instead of <H1>, it's al allowed by “the’ HTML DTD (there are at |east
19 different officially recognized HTML DTDsin circulation).

Why Have a DTD at All?

WEe' ve talked about DTDs and about how HTML has one too. Later in today’ s chapter you
will discover that XML allows you to have many, but this begs the question of whether you
need aDTD at all. Hasn't XML been touted as DTD-less SGML? True, as you have already
learned, aslong asit iswell formed, thereis no need to have aDTD. Y ou will even learn later
today that it is possible to derive aDTD just by looking at the XML document. There are,
however, some important restrictions on an XML document that does not have aDTD.

If you want to be able to validate an XML document without aDTD:

« All the attribute values in the XML document must be specified; you cannot have
default values for them.

» There can be no references to entities in the XML document (except of course amp, It,
gt, apos, and quot).

» There can be no attributes with values that are subject to normalization. (For
example, when they contain entity references. We will return to entities on Day 9,
“Checking Validity.”)

* In elements with content consisting of only elements, there can be no whitespace
(space, tab or other whitespace characters) between the starting tag of the container
element and the starting tag of the first element contained in it. For example, this
would beillegal:

<CHAPTER> <SECTI ON>. .. </ SECTI ON></ CHAPTER>

Thisisacomplicated point, but without the help of aDTD to tell the XML processor whether
this whitespace is to be treated as meaningful (as PCDATA or as preserved whitespace), the
XML processor has no way of knowing whether to delete it or not.

DTDs and Validation

The DTD describes a model of the structure of the content of an XML document. This model



says what elements must be present, which ones are optional, what their attributes are, and
how they can be structured with relation to each other. While HTML has only one DTD,

XML alowsyou to create your own DTDs for your applications. This gives you complete
control over the process of checking the content and structure of the XML documents created
for that application. This checking processis called validation.

Of al the markup languages, SGML and XML are amost unique in that their documents can
be truly validated. Y es, there are software packages that can “validate” HTML code, but this
isvalidation of acompletely different nature. HTML code validation is basically little more
than tag syntax checking—Iooking for spelling mistakes and omissions. True validation in
SGML and XML terms goes much farther than this. A valid XML document is one that isn’t
just syntactically correct, it's one with internal structure that complies with the model
structure you declarein the DTD.

Depending on what you, asthe DTD developer, want to achieve, you can exercise almost
complete control over the structure and create astrict DTD. When you validate XML
documents created using this strict DTD, you can insist that certain elements are present and
you can enforce the set order you require. Y ou can check that certain attribute values have
been set and, to alimited degree, even check that these attribute values are the right general

type.

On the other hand, you can also make almost everything optional and create aloose DTD.

Y ou could even have parallel versions of the same DTD, one that alows you to create draft
versions of the XML that aren’t complete and another that rigidly checksthat everything is
present. Going even further, and you will learn how to do thison Day 9, it is even possible to
insert switchesinto aDTD that can be used to turn the strictness on and off again.

Based on what you have declared in the DTD, when the completed XML document is
validated, what is allowed and what is not will be completely determined by the choices you
made in designing the DTD. The author of the document can then be warned if required
elements are missing, as shown in Figure 6.1, and warned when elements are not in the right
place, as shown in Figure 6.2.

[l

Figure 6.1 Missing element warning.

[

Figure 6.2 Faulty structure warning.
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Document Type Declarations

So you've decided to useaDTD. How do you associate aDTD with an XML document? Y ou
use a document type declaration. Confusing? Even within established SGML circlesthereisa
lot of confusion about the very similar terms document type declaration and document type
definition. These are two completely different things, so it is good to know which iswhich. The
document type definition (DTD) isan XML (and SGML) description of the content model of a
type (or class) of documents. The document type declaration is a statement in an XML (or
SGML) filethat identifiesthe DTD that belongs to the document. If an external DTD fileis
used, the document type declaration identifies where the DTD entity (the file) can be found.

At its very smplest, the syntax of a document type declaration looks like this:
<! DOCTYPE DTD. name [ internal.subset ]>

DTD.name iS the name of the DTD. When you read about validity later in this chapter you will
discover that the DTD name should be the same as the root element of the document. So, a
DTD designed for a document would be called book or something similar and the root element
in the document would also be book. Don’t forget that XML is case sensitive—if you call the
DTD BooK then you should have aroot element BooK.

internal .subset iS the contents of theinternal DTD subset, the part of the DTD that staysin the
XML document itself. We will investigate the internal DTD subset shortly; it containslocal
element, attribute, and entity declarations. Without the internal DTD subset there wouldn’t
really be much point in including a document type declaration at all.
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Internal DTD Subset

For an XML document to be well formed, all the external entities must be declared in the DTD.
If you design your application carefully, it may be possible for you to put al the declarationsin
theinternal DTD subset. With all the declarations in the internal DTD subset, the XML
processor would not need to read and process external documents.

[]

The existence of an internal DTD subset does not affect the XML document’ s status as a standalone
document. This can be alittle confusing at first, since you might assume that being standal one means
the document doesn’t need to reference aDTD at all. Aslong as the declarations in the internal DTD
subset follow afew basic rules, the XML document qualifies as a standal one document.

When you start off the XML document, thefirst line isthe XML declaration, which can include
a standal one document declaration:

<?xm version="1.0" standal one="yes” ?>

The statement standalone="yes’ means that there are no markup declarations external to the
document entity (recalling our discussion of physical and logical structures on Day 2,
“Anatomy of an XML Document”). In the XML document it is still perfectly acceptable to
reference external entities (graphicsfiles, included text, and so on) provided that the
declarations of the external entities are contained inside the document entity (in other words,
inside the internal DTD subset).

Standalone XML Documents

A document type declaration and the contents of an internal DTD subset are al you need to
define the structure of an XML document. Without any external support and without referring
to any other files, an XML document containing an internal DTD subset contains enough
information to be used for quite complex applications.

Given what you have aready learned about declaring elements and attributes, you should
- already be able to produce something like the basic catalog shown in Listing 6.5.

Listing 6.5 A Standalone XML Document with Internal DTD Subset

CONORWNE

<?XM. version="1.0" standal one="yes”?>
<! DOCTYPE CATALOG [

<! ELEMENT CATALOG ( PRODUCT+) >

<! ELEMENT PRODUCT ( SPECI FI CATI ONS+, PRI CE+, NOTES?) >
<I' ATTLI ST PRODUCT NAME CDATA #REQUI RED>

<! ELEMENT SPECI FI CATI ONS ( #PCDATA) >
<I'ATTLI ST SPECI FI CATI ONS SI ZE CDATA #REQUI RED
COLOR CDATA #REQUI RED>

<! ELEMENT PRI CE (#PCDATA) >
<! ATTLI ST PRI CE WHOLESALE NMTOKEN #REQUI RED



15: RETAI L NMIOKEN #REQUI RED

16: SALES. TAX NMIOKEN #| MPLI ED>
17:

18: <! ELEMENT NOTES (#PCDATA) >

19: 1>

20:

21: <CATALOG>
22: <PRODUCT NAME=“T-shirt”>

23: <SPECI FI CATI ON SI ZE=" XL” COLOR=“WH TE"/ >

24: <PRI CE WHOLESALE="9. 95" RETAI L="19. 95" SALES. TAX="2. 56"
O SH PPl NG=*“5. 00"/ >

25: <NOTES>Di | bert </ NOTES>

26: </ PRODUCT>
27: <PRODUCT NAME="Shirt”>

28: <SPECI FI CATI ON SI ZE=" 38" COLOR="BLACK'/ >

29: <PRlI CE WHOLESALE="69. 95" RETAI L="79. 95" SALES. TAX="4. 54"
O SHI PPl NG="10. 00" >

30: Eur o</ PRI CE>

31: </ PRODUCT>
32: </ CATALOG>

[] The XML markup shown in Listing 6.5 starts with the now familiar XML prolog that
identifies what follows as being an XML version 1.0 document. | have added the
STANDALONE statement to make it explicitly clear to the XML processor that it doesn’t
need to look for an external DTD.

Line 2 declares the document type to be a CATALOG and then we open the internal DTD subset.

The meat of the DTD islines 4 to 18. We have a CATALOG element that contains one or more
PRODUCT elements. A PRODUCT element (line 6) contains one or more SPECIFICATION
elements, followed by one or more PRICE elements and then optional NOTES el ements.

The SPECIFICATION and PRICE elements, as you can seein the markup (lines 21 to 31) are
actually empty and their information isincluded in the form of attributes (lines 23, 24, 28, and
29).

| could have declared these elements as empty, but in this case | left them open. Just because an
element isn’t declared as empty, it doesn’t stop someone leaving the element empty.

D Validation can check the markup, but it actually does little or nothing to check what’ s between the
markup (the content), other than looking for more markup. Y ou can have perfectly structured garbage
if you want, or even perfectly structured space and tab characters.

Inthiscasel didn’t really want to specify a currency attribute, so all the prices (the PRICE
attribute values) are assumed to bein thelocal currency. This might not always be so, and | still
have the option of adding this information as text inside the PRICE element (lines 29 and 30)
without having to go back later and change everything.
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Note that | have used elements to identify the main objects and properties of those objectsinthe DTD; a
PRODUCT has SPECIFICATION elementsinside it. Most of the real property data, however, is declared as the
attribute values of the SIZE, COLOR, and PRICE elements.

It is difficult to decide when to use elements and when to use attributes. We will explore this problem alittle
further tomorrow. | have declared most of the attribute values as being #/REQUIRED, which means that they
must be given. There is one exception though; the SALES.TAX attribute, which is#MPLIED. This means that
if the value isn't specified to the computer system (actually the XML application running on the computer
system), the system will still be able to calculate the value for me.

The XML document | have described can be validated. It contains enough of aDTD, the internal DTD
subset, to alow the content and structure of the XML document to be checked. In thisform the XML
document is pretty portable and there are good arguments for leaving it at that. By adding some 14 linesto
the XML markup (far lessif you take out the line breaks and spaces added to make it easier to read) we' ve
succeeded in making the document reasonably self-describing. The recipient can even perform arough check
that parts of it are complete. The fact that a complete product is missing could only be detected by the lack of
aclosing CATALOG tag (assuming the file was clipped in transit). Y ou wouldn’t be able to tell through
validation how many products were missing (although you could easily modify the DTD—even on-the-
fly—to allow thisto be checked).

Getting Sophisticated, External DTDs

Y ou have already learned that you can achieve quite alot with a standalone XML document. While you have
all the benefits of portability by keeping the DTD inside the XML document itself, you are only just
touching the surface of what can be achieved when you take the next logical step and use an external DTD
subset.

Thefact that it's called a document type definition already gives usacluethat aDTD isintended for use
with more than one XML document. Indeed, by not using an external DTD subset you miss out on many
XML features as well as the ahility to use the DTD as a sort of template for alimitless set of XML
documents.

In XML contexts the external DTD subset is often called an external DTD, but in SGML contextsit’s more
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often called the DTD. XML hasone DTD, but it's a composite of both theinternal DTD subset and the
external DTD subset.

D In XML, the internal DTD subset is read before the external DTD subset and so takes precedence. This allows you to
use an external DTD subset to make global declarations and then override them on an individual basis by putting
different declarationsin the internal DTD subset.

Y ou've aready learned how to associate an internal DTD subset with an XML document. The association of
an external DTD subset with an XML document is more complicated and uses either a system identifier
(sysTeEM keyword) or a public identifier (PUBLIC keyword) and a system identifier:

<I DOCTYPE nane public.identifier systemidentifier [ internal.subset ]>

Both the system identifier and the public identifier are entity identifiers. We will return to these identifiers on
Day 8, “XML Objects: Exploiting Entities.” For now we will examine them in just enough detail for them to
make sense when you use them to reference external DTDs.

System Identifier

A systemidentifier isa URI (Universal Resource Identifier), that can be used to retrieve the DTD. If you've
ever opened a Web page in abrowser or downloaded afile from an FTP site, you have already seen one form
of aURI called aURL (Uniform Resource Locator). URLs are special forms of URIsintended for network
(Internet) use. Y ou will see the more technically precise name of URI used more often than URL, but for the
majority of usesthe two terms are virtually interchangeable.

A system identifier can reference an absolute location, asin:

<! DOCTYPE book SYSTEM “/ nmount/ usr/ hone/ dt ds/ book. dtd” >
<! DOCTYPE book SYSTEM “<http://wwi n.synopsys. conf ~nort h/ dt ds/ book. dtd>">

or it can be areference to arelative location:

<! DOCTYPE book SYSTEM “dt ds/ book. dt d” >
<! DOCTYPE book SYSTEM “../../dtds/book.dtd”>

Public Identifier

A publicidentifier isthe officially recorded identifier for aDTD. Obviously it would be impossible to
register every DTD (it was already impossible with SGML). Instead, the person or company who creates the
DTD registerstheir own. The International Standards Organization (ISO) is responsible under the provisions
of 1SO 9070 for the registrations, but authority to issue identifiers and the associated record keeping is
delegated to the American Graphic Communication Association (GCA).

A public identifier has the following form:
reg.type // owner [//DID description // |anguage

reg.type isaplus (+) if the owner is registered according to the SO 9070 standard. Normally, thiswill not be
the case and so reg.type is Simply aminus (-) sign.

* owner isthe name of the owner; the name of you or your company.

* description is a simple text description. Y ou can make this description aslong asyou like, butit'sa
good ideato keep it as short and informative as possible. Spaces are allowed in the description, so you
could make it something really meaningful like “Simple Email Message.”

* language is the two-character language code taken from the 1SO 639 standard.

An example of the public identifier for aDTD developed by me could then be:



-//Sinmon North//DTD Sinpl e Wb Page//EN

An XML processor attempting to retrieve the DTD’ s content may use the public identifier to try to generate a
location. For reasons that will be explained on Day 9, thisis not always possible and so the public identifier
must be followed by a so-called system literal, which is simply a URI. Using the public identifier and the
system literal, the documentation type declaration would then look like this:

<! DOCTYPE hone. page PUBLIC “-//Sinmon North//DTD Si npl e Wb Page// EN’
O “home. dtd”>

D Note that before amatch is attempted for a public identifier, all the strings of whitespace in it are normalized to
single space characters, and any leading and trailing whitespace is removed.
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Developing the DTD

There are many ways to describe information models, technically known as schemas.
Indeed, there are several XML development activities devoted to defining schemas for
describing XML data. One such schemaisthe XML DTD, which isinherited straight
from SGML.

The task of developing aDTD can be as simple or as difficult as you makeit. It all
depends on what you want to do with the information you intend to model with the
DTD, and what you intend to do with the information once it has been marked up. |
cannot even hope to cover the subject of DTD development thoroughly here; to do so
would require a book much thicker than the one before you now. In tomorrow’s
chapter | will try to address some of the major steps that you should go through while
developing your DTD. For now, let’s just look at some of the quick and easy methods.

There are two methods that may immediately spring to mind as possible shortcuts to
creatingaDTD:

1. Modify an existing SGML DTD
2. Createthe DTD from the XML document, either automatically or manually

Modifying an SGML DTD

SGML and XML have DTDs. XML isasubset of SGML, so it would seem alogical
step to simply take an SGML DTD (there are hundreds in circulation on the Internet)
and modify it for use with XML document. Unfortunately, life is never that smple.
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There are many differences between an SGML DTD and an XML DTD and, unlike
SGML and XML documents, the two are along way from being compatible with each
other. The conversion of an XML DTD into an SGML DTD could be arelatively
simple task (and will ultimately be atrivial task once the SGML has been amended to
make XML SGML-compliant). On the other hand, it can be an extremely difficult task
to convert an SGML DTD into an XML DTD.

The fact that there are so many SGML DTDs publicly available could tempt you to
consider converting an SGML DTD into XML. | would advise you not to this, or at
least not until you have learned enough about XML DTDs to appreciate and understand
the differences. There are many features that SGML allowsin aDTD that XML does
not (and some of these features are so basic that they are used amost routinely) that
you may at best be forced to remodel the structure in an XML approximation. At worst,
you could even find it necessary to take a step backward (if you are lucky enough to
have this option) and change the SGML model to make conversion possible. We will
look at the problems of converting SGML DTDsinto XML DTDstomorrow.

Developing a DTD from XML Code

The easiest, quickest, and simplest method of creating an XML DTD isto create an
XML document and work backward. Listing 6.6 shows a simple Web page with basic
markup.

[ ] Listing 6.6 A Basic Web Page

<?xm version=“1.0"7?>
<page>
<head>
<title>My Honme Page</title>
</ head>
<body>
<title>Wel cone to My Hone Page</title>
<par a>
Sorry, this honme page is stil
under construction. Please cone
back soon!
</ par a>
</ body>
</ page>

ooNoaROoNRE

el el
RrowNMREO

Given the XML document shown in Listing 6.6, we can already sketch out the rough
hierarchy of the elements, where | have used spaces to show the hierarchy:

<page>
<head>
<title>
<body>



<title>
<par a>

If we now transpose thisinto DTD syntax, we arrive at an approximation like the
following:

[]

<! DOCTYPE page |
<! ELEMENT page (head, body)>
< ELEMENT head (title)>
<! ELEMENT body (title, para)>

D Note that | have drafted this DTD asit would appear as an internal DTD subset at the start of
the XML document. Keeping the DTD inside a document during its development can save
you alot of file swapping until you are sure that the DTD works. Y ou can movethe DTD to
an external file once it has been finalized.

[ ] All'l have said isthis:

» The page is the root element.

» The page element consists of a head followed by a body.

A head element contains atitle el ement.

* A body element contains atitle element followed by a para element.

Thisisthe hierarchy of the elements. | now need to add occurrence indicators to
specify any restrictions to the order of appearance of the elements and how many times
they may appear (if at all). (Don’t worry about the occurrence indicators—you will
learn al about them tomorrow.)

Without leaping too far ahead into the details of DTD development, there are afew
things we can already say about element modeling. In the beginning you should try to
leave things as open as you can. Placing unnecessary restrictions will make the DTD
harder to use and may force you to changeit later on. It is better to go from an
unrestricted, open model to atight, closed one than the other way around. The
following might be what you’ d want to aim at, for it ensures that there is atitleinside a
head, and at |east one para inside the body:

<! ELEMENT page (head, body)>
<! ELEMENT head (title)>
<!l ELEMENT body (title?, para)+>

Y ou should keep things simple at first, and you might do well to leave the DTD like
this:

<! ELEMENT page (head, body)>
<I ELEMENT head (title)>
<! ELEMENT body (title, para)*>



All | have doneis add the ‘*’ indicator to my content model for the body element. This
IS the optional repeatable indicator, which means that a body can be empty or it can
contain an endless string of title and para elementsin any order.

To completethe DTD, all we have to doisfill in the terminal (leaf) elements, those
that contain the actual text or at least don’'t contain any more elements. The best thing
to do is declare these as being text:

<! ELEMENT title (#PCDATA)>
<! ELEMENT para (#PCDATA) >

Don’t worry too much about the details of this right now—you’ |l see thisin some
detail tomorrow. All I’'m trying to do now is give you alittle feel for the mgjor steps of
DTD development.

Creating aDTD from an instance (asingle XML document) like this goes completely
against the grain for most SGML diehards, but SGML was primarily designed for
longevity. The whole idea was that you could mark up your datain SGML and
preserveit for avery long time, long beyond the lifetime of any one software package
or any one computer system. XML isthe other side of the coin—it’s about information
delivery right now, with a maximum lifetime that may be measured more in months
than in years.

Granted, if you're intending to use XML as the back-end of a database, you have to
think in terms of longer periods than a few months. In many ways, though, the database
itself could probably give you most of the DTD design for free without you having to
do much extrawork (you'll learn about database modeling in DTDs tomorrow).
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Creating the DTD by Hand

Although tools that will make the task of creating a DTD much simpler are starting to appear,
there’ slittle substitute for doing it with a pencil and a piece of paper.

My personal preference is to use atechnique loosely based on the storyboarding techniques used in
the film industry for planning a shooting sequence. The important thing is that you work visually,
identifying the elements, arranging them into a structure, and then adding all the additional details
such as the attributes. Once everything isin place you can simplify the structure, collecting common
attributes and sub-element structures into parameter entities.

D The temptation to make a DTD as sophisticated as possible can be very strong. Bear in mind that aDTD
isn't meant to be a showplace for your skill asaDTD developer. Think of the poor souls who have to try
to understand what you created and why (this could also be you several years later). Y ou should therefore
resist the temptation to use advanced features such as parameter entities or, if you can justify their use (for
example, on the grounds of ease of modification), you should document them clearly.

Whatever you decide to use to help you develop your DTDs (there are many different modeling and
notation schemes in circulation), there's a good chance that you will eventually develop your own
preferred method. The following sections describe the major steps and particular aspects of aDTD
that | find help me.

Identifying Elements

For relatively simple Web pages, and some of the simple applications that we have discussed so far,
simply typing out the intended XML document and then marking it up will most likely give you a
flying start on developing your DTD. Before you do, though, make sure you have a clear idea of
what you want to achieve with the DTD. Y ou will learn about this in more detail tomorrow, but you
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need to be aware of what kind of markup you want to support. It can be

» Content—Here you are trying to describe what the information represents. Y ou would
then be looking for abstractions that represent real-world objects, such as part numbers and
house addresses.

» Structure—Here you are more concerned with grouping elements such aslists,
paragraphs, and tables. These are elements that break the information into units but do not
really add anything informational.

» Presentation—Here you are concerned only with the way things look. Y ou should think
of line breaks, horizontal lines, and character attributes such as blinking and underlining.
Avoid them.

Avoiding Presentation Markup

Asfar as generic markup is concerned (and the portability of your XML documents) presentation
elements are the worst kind of element and should be avoided as much as possible.

Where you feel you need some kind of typographic embellishment in an XML document, like
boldface, try to relate it to a function by asking yourself why you want it bold in thefirst place. Isit
akeyword? Well, then, call it aKEYWORD €element.

Compare this fragment that uses strictly presentational markup:

<par a><bol d>This is a <enmpvery</ent inportant aspect.</bol d></para>

with this fragment that uses a more structural, semantic approach:

<not e><para>This i s a <enphasi s>very</enphasi s> i nport ant
aspect . </ par a></ not e>

[]

Note that by creating a separate note element | can actually increase the flexibility of the code. If | decide
that the text isn't that important after al, | can simply “unwrap” the para element. | can let the note elements
determine the appearance of the text, and identifying them as information units makes them much easier to
find and deal with than seemingly arbitrary format instructions.

While you should be able to get rid of all the purely presentation elements, there will inevitably be
some left. A line break element might be useful (although this should really be more properly
solved by inserting a processing instruction addressed to the formatting or page layout application),
but some of the more familiar candidates that you might think you’ d need aren’t worth it.

An example of thiskind of presentation element is the horizontal line element, HR, in HTML. Yes,
you can do some neat things with horizontal lines, but you should be asking yourself where you
actually use them. If you can couple a presentation feature to an element, like putting a horizontal
line before the start of a section, or you can link it to a context, like indenting paragraphs inside
lists, you should think carefully about whether you could achieve the required effect by using a style
sheet of some kind. For example, this XML code fragment

<section>
<title>Section 4</title>
<rul e/ >

</ section>

could be much better written like this:

<section>



<title type=“rul e under”>Section 4</title>
</ section>

but you could probably simply write this and let the style sheet handle all of the presentation-
oriented aspects:

<secti on>
<title>Section 4</title>
</ secti on>

Structure the Elements

Having identified and named the elementsin your XML document, the next step isto arrange the
elements into some kind of hierarchical (tree) arrangement. The complexity of the tree that you
make will largely depend on your application. If you're modeling a database, then you might want
to keep the hierarchy fairly flat. At the very least, though, you must obey the rules for setting up
well-formed elements and have just one root element that contains all the others. Y ou will probably
find that a pencil and lots of paper for sketching the structure will be a great help (you will learn
some of the modeling techniques tomorrow). | prefer to scribble the name of each element on a
yellow Post-1t note and use a large surface like awall to position them hierarchically. | find this
allows me to shuffle elements around much more easily and if | do need to get aglobal picture| can
literally take a few steps back and view the structure from an objective distance.

While structuring, look for group and container elements. Group elements are things like lists,
definition lists, and glossaries that arrange sets of elements as units. Sometimes you will need to
consciously create extra elements to collect elements so that it’'s easier for you to process them. For
instance, a container list for a set of numbered paragraphs makes it easier to number the paragraphs
and reset the number each time you start a new set of numbered paragraphs.
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|:| A useful clue that you need a container element is you find yourself thinking of aset, alist,
or agroup of elements. If that’ s the case you should automatically start thinking container.

Examples of container elements are the HEAD and BODY elementsin HTML, or
perhaps separate MESSAGE.HEADER and MESSAGE.TEXT elements for an emall
message DTD.

A rough general rule for containersisto look at the content model for the element. If
you can't easily understand what it means (try reading it out loud) without having to
stop and think, it’s too complex and you should consider breaking it up with a
container element. You will also find that these containers also give someone who's
creating an XML using aDTD that implements containers a lot more flexibility in
moving elements around. Consider Listing 6.7, which shows a fragment of an XML
document that uses several containersto create alist.

Listing 6.7 A Typical XML Fragment Using Container Elements

<para>There are several techniques:</para>
<list>
<itenp

<body>
<par a>Bl ane soneone el se</para>
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6: </ body>

7: <litenp

8: <itenp

9: <body>

10: <para>Pretend it wasn't you</para>
11: </ body>

12: </itenpr

13: <i tenp

14: <body>

15: <par a>Be honest </ par a>

16: <par a>Not advi sabl e! </ par a>
17: </ body>

18: <litenp

19: </list>

Note how breaking an item into a body that contains para € ements allows the author to
move para elements between items without having to worry about constantly wrapping
and unwrapping elements. This structure would also make it much easier to nest lists
within lists and so on.

Enforce the Rules

So far, you should have been concentrating on simply getting everything identified and
organized. Only when these stages have been completed should you start to think about
enforcing your model, making elements optional and required. As | suggested earlier,
think carefully about how strict you want to be and how much validation you need. If
your XML code is to be computer-generated, perhaps from a database, there probably
isn’t much point in wasting time and energy in tightening up the DTD. After all, you
then have complete control over the generation of the XML markup. On the other hand,
if the XML markup isto be created by humans, you will probably want to make sure
that certain elements aren’t forgotten.

Be careful when you make elements optional that you don’t make the content model
ambiguous.

D Remember that XML processors aren’t very complex and are unable to look ahead at what
comes next in the XML document. At each point in the content model, it must be absolutely
clear to the processor what element is allowed next based on what is visible at that point.

Sometimes, as you will learn tomorrow, you will have to use some pretty clever tricks
to get round these ambiguities.

Assigning Attributes

Once you have arranged your elementsinto a hierarchical structure and grouped them
as necessary, you can assign attributes to them (size, color, ID, and so on). Y ou may
find that you want to move some of the information into attributes, which iswhy it
helps to keep the two tasks separate.



There are no real rules about when to use attributes and when to use elements, although
thereisalot of discussion about it. Y ou will learn more about it tomorrow, but for now
you should simply go by feel and common sense. I, for example, have a head and a
height. It’s a pretty easy choice to say that my head should be an element, a physical
part, and my height, which is not something | can hold in my hands, should be an
attribute. Y ou could therefore model thisin the XML DTD something like the
following:

<l ELEMENT ne (head) >
<! ATTLI ST nme hei ght CDATA “ ">

The matching XML document code would then look something like the following:

<me height="6 feet”>
<head/ >
</ me>

Tool Assistance

There are already a number of very good XML editors available. Although some of
them are still in the early stages of development and it’s still unclear what features are
actually required by users, atrend is apparent. In less than a year, along a path that very
roughly parallels that followed by HTML tools, we have moved from markup-aware
text editors to a sort of word processor package attuned to editing XML code.

The XML editors that are now appearing on the market are beginning to add in
dedicated XML capabilities such as validation.

XML Pro (http://www.vervet.com) and Stilo WebWriter (http://www.stilo.com) are

both excellent. XML Pro provides a superb and cheap editing environment that allows
you to edit and validate XML documents. WebWriter goes one step further and allows
you to actually generate araw DTD straight from the XML document. | predict that
more and more XML tools will incorporate this facility, asit’s reasonably easy to
extract at |least the core of aDTD from the markup in an XML document.

A Home Page DTD

Y ou have now learned the basics of XML DTDsand DTD modeling. It’ s time to put
this knowledge to use and create aDTD for avery simple type of document, a
beginner’s Web home page. We'll reuse the example we used in Day 2, shown againin
Listing 6.8.

[ ] Listing 6.8 A Typical XML Instance

1: <?xm version=“1.0"7?7>
2: <hone. page>
3: <head>


http://www.vervet.com/
http://www.stilo.com/

4 <title>

5: My Hone Page

6: </title>

7: <banner source="topbanner.gif”/>
8
9

</ head>
: <body>
10: <main.title>
11: Wl cone to My Hone Page
12: </maintitle>
13: <rul e/ >
14: <t ext >
15: <par a>
16: Sorry, this hone page is stil
17: under construction. Please cone
18: back soon!
19: </ par a>
20: </ text>
21: </ body>
22: <f oot er source=“foot.gif”"/>

23: </ hone. page>
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If we pull this markup into the XML Pro editor, without aDTD (see Figure 6.3) we can then
add elements, delete them, and move them around as much as we want. Once you’' ve
finished playing and are satisfied with the results, you can use the tree structure shown in the
left window to see the way you have structured things. Y ou can easily explore your tree by
expanding and collapsing branches. The tree structure gives you a good head start on
describing the structure you want in your DTD.

[l

Figure 6.3 Exploring the structurein XML Pro editor.

If you pull the same XML markup into Stilo WebWriter, it isn't quite as easy to navigate the
structure asin XML Pro, but WebWriter compensates by allowing you to actually generate
the DTD. See Figure 6.4.

[l

Figure6.4 Creating the DTD in Silo WebWriter.

Let’ s see what WebWriter makes of our simple home page. Listing 6.9 shows the extracted
DTD (I have added afew blank lines and spaces to make it a little more readable).

[ ] Listing 6.9 The Extracted DTD

1: <?xm version = “1.0" ?>
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2: <! ELEMENT hone. page (#PCDATA | head | body | footer)* >
4 <l ELEVENT head (#PCDATA | title | banner)* >

2 <IELEMENT title (#PCDATA) >

573 <! ELEMENT banner EMPTY >

9: <! ATTLI ST banner source CDATA “” >

10:

11: <! ELEMENT body (#PCDATA | main.title | rule | text)* >

13: <! ELEMENT main.title (#PCDATA) >

12 <! ELEMENT rul e EMPTY >

13 <! ELEMENT t ext (#PCDATA | para)* >
12 <! ELEMENT para (#PCDATA) >

3(1) <! ELEMENT f oot er EMPTY >

22: <V ATTLI ST footer source CDATA “” >
23:

24: <IENTITY It “<">
25: <IENTITY gt “>">
26: <!ENTITY apos “'”">
27: <IENTITY quot “"”>
28: <IENTITY amp “&" >

D Obviously, WebWriter has sensibly played it alittle safe in allowing every element to
have mixed content (#PCDATA is allowed in all the content models), and it was wise
not to guess about the nature of the attributes, but what you have is a good framework.
All you need to do is tighten up the content models and fill in the attribute
declarations. One possible end result is shown in Listing 6.10.

[ ] Listing 6.10 The Finalized DTD

<! ELEMENT hone. page (head | body | footer) >

<! ELEMENT head (title | banner?) >

1

2

3

4:

5. <IELEMENT title (#PCDATA) >
6:

7 <! ELEMENT banner EMPTY >

8 <! ATTLI ST banner

9 src CDATA #REQUI RED

10: al t CDATA #l MPLI ED

11: align (top | mddle | bottom #l MPLIED >
12:

13: <! ELEMENT body (main.title |rule | text) >

15: <! ELEMENT main.title (#PCDATA) >



17: <! ELEMENT rul e EMPTY >
-18: <I ATTLI ST rul e

19: align (left|right|center) #l MPLI ED
20: size NMIOKEN #l| WVPLI ED

21: wi dt h CDATA #| MPLI ED >

22:

23: <! ELEMENT t ext (#PCDATA | para)* >

24:

25: <! ELEMENT para (#PCDATA) >

26:

27: <! ELEMENT f oot er EMPTY >

28: <! ATTLI ST footer

29: src CDATA #REQUI RED

30: alt CDATA #l MPLI ED

31: align (top| mddle|bottom #l MPLIED >
32:

33: <IENTITY It “<">
34: <IENTITY gt “>">
35: <IENTITY apos “*">
36: <IENTITY quot “"">
37: <IENTITY amp “&" >

D Note that, in accordance with the XML specification, now that we areusingaDTD,
we have included the declarations of the default character entities (It, gt, apos, quot, and

amp).
Summary

Y ou learned about the XML DTD and how it’ s divided into two subsets, an internal subset
that isincluded in the XML document and an external subset that is contained in an external
file. You have also learned how to reference the external DTD subset using a public
identifier and a system identifier.

Y ou have been introduced to some of the factors governing whether or not to useaDTD,
and whether to include it externally or internally, and you are should be fairly familiar with
the major content of aDTD.

Y ou should now have an idea of the basics of DTD modeling and afew of the problems that
you may encounter. Tomorrow we will pick up the DTD thread again and examine modeling
and its problemsin some detail. Don't let DTDs scare you off—they are complex, but they
can also be very, very simple. If all elsefails, thisis still a perfectly acceptable, valid XML
document with an internal DTD subset and it might be all you need:

<?xm version="1.0" standal one="yes” ?>
<! DOCTYPE DQOC [

<! ELEMENT DQOC (#PCDATA) >

1>

<DOC>I can now put all this text in

nmy docunent and forget about any ot her
mar kup. </ DOC>



Q&A

Q Isthere any limit to the length of an element or attribute name?

A No, not in XML. Aslong as you obey the restrictions on what characters you are
allowed, aname can be aslong as you want it to be (in SGML you have to make
special arrangements—you have to modify the SGML declaration—to allow longer
names).

Q How many elements should you havein aDTD?

A It all depends on your application. HTML has about 77 elements, and some of the
industrial DTDs have several hundred. It isn’t always the number of elements that
determines the complexity of the DTD. By using container elementsin the DTD
(which add to the element count), authoring software is able to limit the possible
choices and automatically enter required elements. Working with one of the major
industrial DTDs can actually be far easier than creating HTML! Because HTML
offers you more free choice, you have to have a much better idea of the purpose of all
the elements rather than just the ones you need.

Q Doyou haveto validate your XML documents?

A No, but unless you are certain that your documents are valid you cannot predict
what will happen at the receiving end. Although the XML specification lays down
rules of conduct for XML processors and specifies what they must do when certain
invalid content is parsed, the requirements are often quite loose. Validation certainly
won’t do any harm—though it might create some extrawork for you.

Q| can validate my XML documents, but how do | check that my DTD is
correct?

A Simply validate an XML document that usesthe DTD. There aren’t as many tools
specifically intended for checking DTDs as there are for validating documents.
However, when an XML document is validated against the DTD, the DTD is
checked and errorsin the DTD are reported.

Exercises

1. Create a content-based XML DTD for asimple email message.

2. Create (part of @) DTD to deal with lists. Try creating two versions of the element
structures, one using an attribute to describe the type of numbering (for example,
bulleted or numbered), and one that uses separate item elements (such as numberlist
and bulletlist). Now compare the two and consider the two versions and their
advantages and disadvantages relating to ease of authoring and ease of formatting via
astyle sheet.
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Chapter 7
Developing Advanced DTDs

Y esterday you learned about XML DTDs and mastered the basics of DTD development. Today’ s chapter will expand and deepen your knowledge of DTDs. Y ou will do the
following:

» Explore some of the issues concerning DTD development and information modeling raised yesterday.
 Look at some of the more technical aspects of DTDs.
 Learn some new features and tricks that will make creating a DTD much easier.
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A word of warning: | added the word advanced to the title of this chapter with the express
intention of scaring you off. So far in this book | have assumed you have far more
knowledge of HTML than | would have liked. I’ ve also made alot more reference to SGML
than | should have. But when it comesto DTDs, XML comes very close to SGML andit's
hard to ignore it completely.

Although this chapter doesn’t require you to know anything about SGML, it might make
+ things clearer if you did.

bOO cl

<IELEMENT a (b?.(c | d)+>

Information Richness

Y esterday you learned that the content and complexity of aDTD is pretty much determined by the application. Essentially, the XML document and its markup follow what |
call the Law of NINO: Nothing In, Nothing Out. This means that if you want to do something with a piece of information in an XML document, you must identify it. It
doesn’'t matter whether you mark it up using elements or attributes. However, if you haven’t marked it up, you either won't be ableto find it all or, if you do find it, you
won't be able to do anything with it.

Here's another acronym | invented to help bring the point home: Y CEWIT, or Y ou Can't Extract What Isn’'t Tagged. It's pronounced “you sow it,” harkening back to the
Biblical admonition that you shall reap what you sow.

Humor aside, aDTD that contains alot of (informative) markup is called arich DTD. Asthe DTD designer, you will always face a difficult compromise between the
complexity of the DTD and the information-richness of XML documents that conform to that DTD. When humans are the authors of those documents, the complexity of the
DTD can become a major obstacle. Always choose the richest information model you can:

* Itisfar easier to throw away information than it isto add it afterwards.

Consider what happens when you go from XML, or even HTML, to plain text with no markup at all. It's avery simple conversion to make because you' re moving
from a higher level of information richness to alower one. However, going the other way is not easy at al. The same applies for moving from SGML to XML, and
from XML to HTML. At each conversion you throw information away, moving from an information-rich level (SGML) to a pretty information-poor level (HTML).
* You cannot always account for all mediaand all intended uses. No matter how carefully you research your application in advance, there will always be something
you haven'’t thought of.

With SGML, often it’s only after you've got all your data marked up that you really start to appreciate what you can do with it. If you limit yourself to the minimum



necessary for the current application, you may design yourself into a corner and have no room left for expansion.

Asin mechanical systems, information objects are subject to a sort of entropy law. In mechanical systems, the law of entropy says that a system will alwaystend to
become more disorganized. Release some gas into aroom, and after awhile its molecules will be pretty evenly scattered. The chances of all the molecules magically
finding their way back into the original container are very small (although it’s actually possible at the quantum level). In the same way, the information-richness of an
XML document will always have atendency to slide down the slippery slope into garbage (high information entropy). The higher up the slope you start (the richer
your start point), the longer you can fight off the decline.

» Remember the curse of legacy data.
In SGML circles, datathat either hasn’t been marked up or has been marked up to an earlier version of aDTD is called legacy data. It’ s the stuff that’s dumped on

you, like the Biblical sins of the fathers being visited on the sons. It’s also often afar greater problem than any of the new material you produce.
Although you can achieve alot by remapping attributes (as you will learn on Day 11, “Using XML’ s Advanced Addressing”), you are more or less stuck with the

elements you started with.

b Thereis aproposal to implement afeature taken from HyTime called architectural formsfor XML, but it is unlikely that
the proposal will be adopted. Unfortunately, whereas SGML is now understood by quite alarge number of people, even the
eyes of SGML gurus have been known to glaze over at the very mention of HyTime. Architectural forms are not the easiest
things to understand, and there is still very little software that can support them.

—

<I[ELEMENT a ((b | c)? d )+>

Don't underestimate the speed with which you will amass legacy data, and don’t underestimate the longevity of your data. It's all too easy to start out with aDTD that
works, thinking that it's only small-scale and will be superceded in afew months. If you do this, you' re opening the door to alifelong career as an editor.
You'll have to go back to modify every XML document you have created so far, and just when you think you’ ve finished, something will change and you' Il have to repeat

the exercise al over again. Thisisthe curse of legacy data.

Visual Modeling

Y esterday you learned that one of the basic DTD design process steps is to construct the hierarchy—use the content modelsin the DTD to arrange the elementsin an XML



document that uses the DTD into a hierarchical tree-like structure.

There are many information-modeling techniques, but detailed discussion of them falls outside the scope of this book. The important thing is that all of them recommend
some kind of visual aid to help you. The same appliesfor DTD development, but each expert has his or her own set of symbols. Some prefer to model information using the
blocks so familiar from flow diagrams, as shown in Figure 7.1.

O

Figure 7.1 Block diagram DTD modeling.

An dternative is the somewhat sparser representation form shown in Figure 7.2.
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Figure 7.2 Smplified diagram DTD modeling.

[l

Figure 7.3 Visual modeling in Near & Far.
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It isdifficult to think of a better way of modeling DTDs visually than these kinds of models, especially in a software package where you can expand and
collapse branches of the DTD tree as you work on them. However, asthe DTD gets larger and larger, it becomes harder and harder to maintain a sensible
overview. Y ou shouldn’t forget that these are primarily SGML tools, and people using them are mostly working on a completely different scalethan is
probably useful in XML. Whereas an XML application might need a few dozen elements and a couple of hundred linesin aDTD, SGML applications
routinely use several hundred elements and several thousand lines of declarationsin aDTD.

Itisn't just the number of elements that makes the DTD bulky, though. Often, elements that have a presentational function (like emphasized text) will be
reused in amost every element. When you expand these models, even awell-designed visual presentation can simply become too cluttered to be much use
unless you start finding other ways to manage DTDs of this scale or complexity (see Figure 7.4).

Ol

Figure 7.4 Reaching the limits of useful visual modeling.

There are techniques for mastering DTDs of this scale, of course, such as breaking the DTD into modules of a more manageable size (as you will learn later in
today’ s chapter). But there al'so comes a point where you must ask yourself whether it isreally worth continuing in thisway. Figure 7.5 shows a public-domain
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software package called EZDTD that gives a sort of tabular display of the elementsin the DTD (go to http://www.download.com and search for “EZDTD").

O

Figure 7.5 Tabular modeling in EZDTD.
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Figure 7.6 Reaching the limits of usefulness of a simplified form of visual modeling.

starts to tail
off (see
Figure 7.6).

It may make more sense to give up on trying to visualize the DTD altogether, athough | can highly recommend Earl Hood' s public-domain DTD2HTML
package for Perl (http://www.oac.uci.edu/indiv/ehood/perl SGML .html). This package convertsaDTD into a set of interlinked HTML pages. The output isn’t

agreat deal of help while you're actually developing the DTD, but it’'s extremely useful for checking the results of your work and is an excellent way to

document the completed DTD.

Instead of visually modeling the DTD, you may ultimately find it easier to use a more conservative package, such as Innovation Partner's DTD Generator

~ package (
http://www.mondial-tel ecom.com/oddyssee), shown in Figure 7.7.

O

Figure7.7 Creating a DTD with the XML DTD Generator package from Innovation Partners.
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File code.
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XML DTDs from Other Sources

As suggested earlier, one aternative to getting involved in the complexities of DTD design and development isto leave the DTD design to one side and
simply work on arepresentative XML document. Y ou must consider all the likely variations of the document, of course, and you will probably need several
documents as your XML application becomes larger. However, once you have explored al the possibilities of the XML document, you can then use toolsto
create at least the core of the DTD. While this would be unthinkable, even heretical, to attempt with an SGML application, this approach is often arealistic
choice for XML applications. Asyou can see from the real-life document loaded in XML Pro (http://www.vervet.com) in Figure 7.8, agood XML editor will
allow you to browse through the structure of the document, adding elements and attributes wherever you need them. Although you may find yourself repeating
some steps unnecessarily, it is easy enough to consolidate the multiple declarations afterwards.

L

Figure 7.8 Modeling the document before creating a DTD.

There is also one very significant benefit to this approach that no specialized DTD tool can give you: By exposing you to what amounts to a completed XML
document using your (proposed) DTD, it gives you firsthand taste of what it would be like for a human author to work with your DTD.
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Y et another way to leapfrog yourself into the middle of the DTD development processiis to take a sort of “back door”. Many of the mainstream software
packages, such as Adobe’ s FrameMaker and even Microsoft’ s Office suite, will be supporting XML as an output format in the near future. This opens up all
sorts of possibilities for perfecting the structure of an intended XML in one of those software packages and then creating the DTD from that document, or even
skipping the DTD altogether.

An interesting development in this direction isthe Magjix software package from Tetrasix (http://www.tetrasys.fr/ProduitsFrame.htm). This software package

(seenin Figure 7.9) alows you to create an XML document from a Microsoft RTF document. For example, if you use Microsoft Word and you can discipline
yourself to use styles properly (remember, aDTD isjust one way to describe the structure of an XML document), you can use these styles to drive the
conversion into XML elements.

Ol

Figure 7.9 Converting RTF into XML with Majix from Tetrasix.

I’m not much of afortuneteller, but it's a safe bet that there will be alot more of these conversion tools in the future, and they will make everyone'slivesalot
easier.

Modeling Relational Databases

In al this discussion of developing DTDs, | have consistently talked of structuring the elements hierarchically. However, sometimes you may not want, or
even need, to have too much of a hierarchy and want to keep the modd “flat.” For example, you might use XML to model arelational database, an application
that XML isideally suited for (subject to the planned XML data-typing initiatives bearing fruit).

Consider the very simple relational database description shownin Listing 7.1. Although the topic of database modeling in XML deserves far more extensive
treatment than | can give it here (there are some excellent books devoted to the topic), even a quick appraisal shows that you don't really need that much depth
at al. In fact, the smple database shown here needs only four levels:

» The database (the root element, music)

» The database tables (the artists and disks elements)

 The database records (the artist and disk €elements)

 The database fields (the name, Iabel, title, date, and number elements)
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Listing 7.1 A Simple Database in XML

<! DOCTYPE nusi ¢ SYSTEM “nynusi c. dtd” >
<musi ¢>
<artists>
<artist>
<name>Cyndi Lauper </ nane>
<| abel >Sony</ | abel >
<title>Twel ve Deadly GQuns</title>
</artist>
<artist>
10: <nanme>Kat e Bush</ nane>
11: <l abel >EM </ | abel >
12: <titl e>Hounds of Love</title>

Qoo R
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13:
14:
15:
16:
17:
18:
19:
20:
21:
22.
23:
24.
25:
26:
27

</lartist>
</artists>
<di sks>
<di sk>
<title>Twel ve Deadly GQuns</title>
<dat e>1994</ dat e>
<nunber >EPC 477363 2</ nunber >
</ di sk>
<di sk>
<title>Hounds O Love</title>
<dat €>1985</ dat e>
<nunber >CDP 7 46164 2</nunber >
</ di sk>
</ di sks>
</ musi ¢c>

Once you have this structure, it’s a simple matter to add table and record keys by assigning attributes. In this way you could create a forced division, using
the elements to describe the content and structure of the database itself and reserving the attributes for the (internal) data that describes the relationships
between the data.

Elements or Attributes?

Separating elements and attributesin an XML database description is just one of the many ways to make a distinction between elements and attributes. This
question surfaces regularly in SGML circles and has never really been answered with any degree of conviction. The database example shows one possible
answer, but it isjust one of many. | have no quick answer either, but | can offer the following thoughts to help you decide which to choose:

» Elements can be remapped using architectural forms, and attributes can be remapped using XLink. From this perspective there is not a decisive
reason to select either the element or the attribute (because both can be remapped).

« Historically, attributes have been reserved for intangible, abstract properties such as color and size, while el ements are reserved for physical
components. To deviate from this usage may confuse people, especially in an SGML context.

* |t may be easier to edit elements than attributes with XML editing tools, and attribute values may not be as readily displayed as element content.
Thiswould favor elements when dealing with human authors.

« An XML processor can check the content of an attribute value more easily than it can check the content of an element. It can’t check an attribute
value for much, but it can barely check the content of an element at al.

 The attributes of elements from separate XML documents can be merged quite easily. It can be extremely hard to merge elements, so attributes
may have the edge over elements in a distributed environment.

* In collaborative, multiple-author environments, it is reasonably easy to split XML documents into fragments based on the element structure rather
than attribute values.

 Sensibly named elements can make authoring easier and less confusing. For example, when someone selects an element to contain alist, it's
pretty obvious that she should choose alist element. However, the selection of the correct attribute can be less than obvious and not very visible (you
will often see such cryptic attribute values as ordered and unordered, which come from HTML). Choosing container elements instead, like list.numbered



and list.bulleted, may make the author’s life much simpler.

Y ou may notice ageneral trend here. Generally speaking, when human beings are expected to create or work with XML documents, it’s better to use
elements than attributes.

Saving Yourself Typing with Parameter Entities

You will learn alot more about entities on Day 9, “ Checking Validity.” For the moment, we' re concerned with one particular type of entity called the
parameter entity, which can be extremely useful in XML DTDs.

Parameter entities are basically just like the character entities you learned about earlier. They too behave like macros and can be used as abbreviations for
strings. However, whereas character entities serve as abbreviations for character strings, parameter entities serve as shortcuts for markup declarations and
parts of declarations. Obviously, because they are concerned with markup declarations, they can be used only in DTDs. In fact, their useis even alittle
more restricted than this:

 Intheinternal DTD subset, parameter entities can be used only between other markup declarations.
* Intheexternal DTD subset, parameter entities can be used both between and inside other markup declarations.

To make sure there’ s no confusion between parameter entities and character entities, the syntax for declaring and referring to parameter entitiesis quite
different than the syntax for character entities. A parameter entity uses a percent sign (%), asin this example:

<IENTITY % heading “HL | H2 | H3 | H4 | H5 | H6” >
<IENTITY % body. content “(%eading | %ext | %l ock | ADDRESS)*”>
<! ELEMENT BODY %body. cont ent >

The heading
parameter
entity
savesalot
of typing
(note that
you can
only use
this
particular
trick in the
externa
DTD
subset).
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Y ou can also use a parameter entity to make your DTD declarations a little more comprehensible, asin Listing 7.2.

Listing 7.2 Simplifying a DTD with a Parameter Entity

1: <IENTITY % col or “CDATA" >

2:

3:<IENTITY % body-color-attrs *
bgcol or %ol or #l MPLI ED
t ext %ol or #l MPLI ED
i nk %ol or #l MPLI ED

SR



7: vlink
8: al i nk
9: ">
10:

11: <! ELEMENT BODY %body. cont ent >

12: <! ATTLI ST BODY

13: background %JRL #| MPLI ED
14: %ody-color-attrs; >

%col or #| MPLI ED
%col or #l MPLI ED

™ ODYSSEE XML DTD Générator béta 1 - [ EASOURCEAPOEM.DTD]

ui;‘# File Edton Entty Element Aftnbute  Optionz Window 7

M= E3
=1&] %]

BE[ E|EIEE S
i T
<}~ Commentaires | Element r Attribute T E ntity
XTI 2
front poem [T Root Element
:tL:tEhur — Authorized Content
revision-history [T Empty Element [~ Any Element
itemn
body
stanza Add | ( hN OR| )|+ | ®|? |#PCDATA
line
Fn {front, body) =
emphasis
<
— Informations for XML EDITOR
Description
Hint
ToolBar j Icon
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Both
examples
shown here
use

interna
parameter

» entities. No

external
fileis
required
for the
XML
processor
to
determine
the
contents of
the entities.
Itisalso
possibleto
have
external
parameters,
asyou will
learn next,
and these
are used
for quite
different
purposes.
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Modular DTDs

When | talked about the size and complexity of DTDs earlier in this chapter, | mentioned the possibility of splitting up the DTD into modules. Thisis
another use for external parameter entities. For example, the following DTD fragment declares and then immediately references a set of character entity
declarations contained in an external file (thisis such acommon use for parameter entities that there is an extensive set of public identifiers that covers

most of the less commonly used characters):

<IENTITY % | SOnum PUBLI C “| SO 8879: 1986/ / ENTI TI ES Nuneric and Speci al

G aphi c// EN' >
% SOnum
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External parameter entities realy come in handy when you decide to reuse the results of work that you have invested in the devel opment of other DTDs. For
example, over the years the declarations of the e ements in a table have become standardized around a model called the CALStable model (named after the
American Department of Defense Computer Assisted L ogistic Support initiative, under which alot of early SGML devel opments were funded). It is hard to
improve on this model (tables are pretty standard), so it is often provided as a common DTD fragment that al other DTDs can reference when they need it
(it' s aso part of the official HTML DTDs):

<?xm version=“1.0" standal one="“no”?>
<! DOCTYPE book SYSTEM “book. dtd” |
<IENTITY % cal st abl e SYSTEM “cal s. dtd” >
%¢al st abl e;
1>
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Listing 7.3 shows an external parameter entity being used in an internal DTD subset to include some declarations from an external file.

Listing 7.3 A Dangerous External Parameter Entity

1. <?xm version="1.0" standal one="yes”?>



2: <! DCCTYPE nenu |

3: <!l ELEMENT nenu (#PCDATA, front, nmeal s+, back)* >

4: <! ATTLI ST nenu title CDATA “Carte Bl anche”>

5:

6: <IENTITY % entrees SYSTEM “entrees.xm ">

7: %ent r ees;

8: <! ATTLI ST nenu desserts CDATA “Sweet Tenptations”>

9: 1>

10: <nmenu><front >Sunday, July 11, 1998</front> ... </ nenu>

[]  Whenthis XML document is parsed, but not validated, the value of the menu element stitle attribute will be Carte Blanche. The XML processor sees
the declaration of thetitle attribute (line 4) even though it isinside the internal DTD subset (lines 2 to 9). Because it isn't validating (the document
claimsthat it is a standalone document in line 1), the XML processor is not allowed to process any external entity references. The value of the
desserts attribute has to remain unknown.

The default value (Sweet Temptations) has been declared, but the XML processor isn't allowed to useit. Maybe it seems odd, but what is contained in the
entreesxml file that is referenced by the entrees external parameter entity? | don’t know, but it doesn’t really matter because the XML processor is not allowed
to know either. Suppose, though, that the entrees.xml file contained element declarations; the entity referenceisinside the internal DTD subset, so it would be
quite legal to do so. Suppose too that the file contained this attribute declaration:

<I ATTLI ST nmenu desserts CDATA “Bitter Experiences”>.
Thiswould mean that the desserts attribute could not have the value Sweet Temptations.

So be careful with external parameter entities in the internal DTD subset, and consider the possible confusion they could cause when the recipient is not
validating (something you have little or no control over). The only way you can protect yourself from thisis to always use a standal one document
declaration.

The purpose of this declaration isreally to tell the recipient that the DTD could change the document, and that the DTD should be retrieved if the recipient
wants to be certain that it’s seeing the same thing as the application that created the document. Parsing the DTD would mean that external entity references
would be dereferenced, so the external declaration would then be found. Although the declaration has no effect on the XML processor, changing the value of
the standal one document declaration to “no” will inform the recipient that validation is needed if the document isto be seen as intended.

Conditional Markup

Y esterday, when you learned about the DTD design step of constraining the model, | said that you could always consider making two versions of the same
DTD. You could use aloose DTD during authoring when, for example, not all the content has been filled in but you still want to validate the document, and
another, tighter DTD for the finished XML document. There is away to do this using conditional sections of the DTD and parameter entities. (Y ou will learn
more about conditional sections of aDTD on Day 9 when you learn about entity declarations.)

Thistrick involves wrapping the two variant declarations of the DTD inside blocks and starting each block with a reference to a parameter entity, as shown



in this fragment:

<I'[%Aut hori ngSwi tch; [

<IENTITY % body “chapter, intro?, section*”>
11>
<I[%inal Switch; |

<IENTITY % body “chapter, intro, section+”>
11>

The parameter entities AuthoringSwitch and Final Switch can then be declared as the keyword INCLUDE or IGNORE, according to which version of this entity you
want to use. For thefirst, loose version, you would insert the declarations like this, before the conditional sections:

<IENTITY % Aut hori ngSwi tch “1 NCLUDE” >
<IENTITY % Fi nal Swi tch “1 GNORE” >
<IT%\ut hori ngSwi tch; [

<IENTITY % body “chapter, intro?, section*”>
11>
<I[%inal Switch; [

<IENTITY % body “chapter, intro, section+”>
11>

And for the second, tighter version, you would insert the declarations like this, before the conditional sections:

<IENTITY % Aut hori ngSwitch “| GNORE" >
<IENTITY % Fi nal Swi tch “1 NCLUDE” >
<I'[ %Aut hori ngSwi tch; [

<IENTITY % body “chapter, intro?, section*”>
11>
<I[%inal Switch; [

<IENTITY % body “chapter, intro, section+">
11>

[] Conditional sectionsin DTDs might seem like atrivia feature with only a small section affected (as in the examples), but you can use pairs of
parameter entities like this to control many separate sections of a DTD. By changing the values of just these two parameter entities, you could
radically change the whole DTD.
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Optional Content Models and Ambiguities

When you review aDTD you are working on, take a close ook at the occurrence indicators. If there are alot of
optional elementsin a content model, there may be something wrong with the model.

An example of this comes from the SGML world, where paper books are common items for markup. Consider the back
part of abook. | am creating an XML DTD for abook, and I’ ve created a container element BACK to make it easier to
process the parts together. My BACK element consists, as books often do, of any number of appendices (including
zero), followed by an optional glossary and then an optional index. When you can describe a content model in plain
English likethis, it is quite easy to model:

<! ELEMENT BACK (appendi x*, gl ossary?, index?)

The content model might look good, but | now have a problem. Everything is now optional, making it possible for me
to have an empty BACK element, which certainly wasn’'t the idea.

One way to get around thisisto break up the content model into inner groups, where each group explicitly describes
one of the possihilities:

<l ELEMENT BACK ( (appendi x+, gl ossary?, index?) |
(appendi x*, gl ossary, index?) |
(appendi x*, gl ossary?, index) )>

That seemsto cover it. Let’ s just check:

e Group 1: | can have one or more appendices, followed by an optional glossary and then an optional index.
« Group 2: | can have zero or more appendices, which must be followed by a glossary and then an optional

index.

e Group 3: | can have zero or more appendices, followed by an optional glossary and then there must be an
index.

Seems pretty complete—and no empty BACK elements allowed—except that | now have an even bigger problem. This
markup won’'t work!

D XML processors aren’t very intelligent. They are not able to remember what they’ ve seen, look ahead at what comes next, and
then backtrack to confirm that your markup agrees with content model after all. All processors can do is read a piece of markup,
check if it'svalid, read the next piece, check that, and so on. Because of the limitations of processors, element content models
have to be absolutely clear and capable of being interpreted in only one way.

When the XML processor sees an appendix element, it really cannot tell what's supposed to happen next—should there
be a glossary element next or not? This content model is “ambiguous.”
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One way to get around this problem is to adopt what is called the waterfall approach, where you take each element in
turn and work out only the new cases you need to cover. For the first element you’ d have to consider alot of
possibilities, fewer for the second, and even fewer for the third until with the last element there are hardly any
possibilities left. Let’s adopt this approach here and follow the process step by step, re-examining the three groups |
defined earlier aswe go:

« Group 1: | can have one or more appendices, followed by an optional glossary and then an optional index. The
first group seems OK.

« Group 2: | can have zero appendices (I’ ve already covered the one or more possibility) which must be
followed by a glossary and then an optional index.

« Group 3: | can have zero appendices and no glossary, but then there must be an index.

Thisis much better and once we write it out in the DTD it turns out to be the answer:

<l ELEMENT BACK ( (appendi x*, gl ossary?, index?) |
(gl ossary, index?) |
(i ndex) )>

Avoiding Conflicts with Namespaces

XML was designed with the Internet in mind, thisisagiven. XML also (as you will learn later) has extremely powerful
mechanisms for linking documents that go much further than either HTML or even SGML. The linking featuresin
XML actually alow you to go a step further than just “ pointing” to another document: they allow you to pull the linked
document (the link target) into the current document and include it asif it had been aphysical part of the current
document. Thiskind of linking is called transclusion.

[] Transclusion is a composite word, formed from transversal and inclusion. It means the activity of following a
hypertext link from its source to its target and then copying the target to the point of reference asif it had been
physically included at that point (much like the way graphics areincluded in HTML files by reference).

Now, suppose the link target is also an XML document. In itself, this needn’t be a problem because XML has set rules
for dealing with these conflicts:

« |f the documents were created using the same DTD, with the same elements and the same element content
models, thisis probably not a problem at all.

« |If they have the same elements but the elements have different attributes, the attributes are smply merged and
the composite document elements have all the attributes.

« |If they have different element declarations or the same attributes with different values, things start to get
complicated. If you are validating an XML document, an element can only be declared once.

To get around this problem, under a proposal of the same name, each schema (this also applies for schemas other than
DTDs) is considered to have a private “ namespace” in which all the declarations are unique and have their own
meanings. In between the XML declaration and the document type declaration, you then insert adeclaration (an XML
processing instruction) like the one shown in this fragment to identify the namespaces belonging to the schemas:

<?xm version="1.0" standal one=“no”>
<?xm : namespace nanme="<http://ww. synopsys. com >"

href =*<http://ww. synopsys. conl ~north/xm / versi onl. dt d>”
as="vl1"?>
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The name attribute value locates the namespace owner, the href attribute value locates
the schemaiitself, and the as attribute value declares a prefix that is used in front of
every element and attribute that originates in this namespace. Now, when | have two
attributes that mean different things in the different namespaces | don’t have to discard
one of them, and now I’ m not going to get fatal validation errors because elements are
declared twice. Instead | can keep them distinct by identifying them as coming from
different namespaces and preserve the information they represent, as shown in this
fragment:

<object vl.type:v2.sort="shirt”>
<vl:size>10</size>

<v2:si ze>XXL</ si ze>

</ obj ect >

D Note that the prefix used to identify the namespace occurs locally. This not only
means that you can call it whatever you like, it also means there are none of the
inevitable problems associated with trying to centralize the names used for the
infinite number of namespaces.

D The namespaces proposal isonly a proposal and is still subject to change. Althoughiit is
already being adopted in various XML applications (including XSL), some of the
implementations are non-standard and there may be some heated discussions before a
suitable compromise is found.
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A Test Case

So far, much of this chapter has been a bit theoretical. To complete what you have
learned about DTD development so far, it might be useful to follow through with a
practical demonstration.

D We can achieve only so much in such a short space and limited time (it isn’t unusual for
SGML DTDsto take severa years and the involvement of hundreds of people to complete).
But in away, thisisasit should be. After all, XML is much more suited to fast, lightweight
applications.

Let’'s take something simple, like a set of address records. (I'm almost tempted to call it
an “address database,” which it isn’t, but this kind of database-like information is
perfect for XML -based applications.) A small fragment of the raw datais shownin
Listing 7.4.

Listing 7.4 The Raw Datafor an XML Application

Fred Bl oggs M STC
22 Chancery Lane
London SWL7 4QP
Engl and

44 1 800 3451

44 12 446 3382

f bl oggs @k. co. uk

Dr. Jon F. Spencer
10: EI Cam no Real 44621
11: Sunnyval e

12: 95144 California

13: USA

14: 1 650 445 1273

15: 1 405 227 1877

16: jdspencr@iflier.com

D The raw data shown in Listing 7.4 consists of two different types of address details. This
highlights some of the problems that you might encounter. For example, in the UK,
designatory letters come after the name, although they can aso come before, as shown in the
US example. In alot of European countries, they all appear before the name (like the Dutch
example of “Prof. Mr. Dr. Ing. D.H.J. Heyden-Loods"). Also note the difference in the ZIP
code formatting and position (no two countries have the same scheme) and in the telephone
and fax numbers (again, no two countries have the same scheme).

Fortunately, the order in which these items appear in any rendered output is something that
can be left to a style sheet. Our main concern is simply to identify information, not to specify
how it will be rendered. However, this aspect cannot be ignored completely because
inevitably there will be information that you want to identify in e ements simply to apply
some special rendering to it.




Thefirst step is to abstract the information content out and identify it as elements.
While you' re doing this, you must ook ahead and consider possibilities that might not
actually occur in the test data, (such as addresses that consist of more lines than the
number shown in Listing 7.4). Listing 7.5 shows my attempt to formalize the data as a
hierarchy of elements.

Listing 7.5 The Formal Element Structure

1: People

2 Per son

3. Name

4. Fi r st Nane
5: M ddl eNane
6 Fam | yNane
7 Title

8: Addr ess

9. Streetl

10: Street 2

11: Cty

12: State

13: Country

14 Zi pCode

15: PhoneNunber

16: FaxNumber

17: Enai

18: Not es

[ ] Notice how I’ve added an element for amiddle name and one for a street address
that can consist of two lines, even though neither of my two examples uses either.
Also notethat | haven't broken the telephone and fax numbers into separate
numbers for the country code, area code, and so on. Y ou might want to do this for
your own records, especially if you want to select only people with a certain area
code. For this application, we're only interested in the complete numbers, so
there’ s nothing to be gained by adding extra elements.

Now that you have the basic element tree, you can start transcribing thisinto DTD
syntax. Start with the top-level elementsfirst:

<! DOCTYPE Peopl e [

<! ELEMENT People (Person)>

1
2
3
4.
5: <! ELEMENT Person (Name, Address, PhoneNunber,
6: FaxNunber, Email, Notes)>
7
8

<! ELEMENT Nane (FirstNanme, M ddl eNane, Fam | yNane,



9: Title)>
10:

11: <! ELEMENT Address (Streetl, Street2, Cty, State,
12: Country, Zi pCode) >

Once you' ve got the top-level elements sorted out, you can continue with the second
level, and then the lower (leaf) elements:

13: <! ELEMENT FirstName  (#PCDATA)>
14: <! ELEMENT M ddl eName (#PCDATA) >
15: <! ELEMENT Fanmi | yName (#PCDATA) >

16: <! ELEMENT Title (#PCDATA) >
17: <! ELEMENT Streetl (#PCDATA) >
18: <! ELEMENT Street?2 (#PCDATA) >
19: <IELEMENT Gty (#PCDATA) >
20: <!ELEMENT State (#PCDATA) >
21: <! ELEMENT Country (#PCDATA) >
22: <! ELEMENT Zi pCode (#PCDATA) >

23: <! ELEMENT PhoneNumber (#PCDATA) >
24: <! ELEMENT FaxNunber (#PCDATA) >

25: <! ELEMENT Enmi | (#PCDATA) >
26: <! ELEMENT Not es (#PCDATA) >
27 1>

D Resist the temptation to specify the nature of element content unlessit’sreally necessary,
and even then, only do it when you' re sure the datawill always be of that type. Specifying a
telephone number as being numerical data (NMTOKENS) can only create problems for you if
you encounter numbers that include non-numeric data (such as dashes).

| have elected to play it safein this DTD. All the leaf elements are Simply PCDATA
type (text) because either | cannot be sure what the contents of the elements will be, or
| won't gain anything by adding arestriction on the data content.
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Sincethisissuchasimple DTD, | could safely leave it at this. However, there is one small
optimization that almost demands implementation, and that’ s the long list of identical |eaf
element declarations. Thisis a perfect example of parameter entities saving you alot of
effort. The whole list can be collapsed like this:

1 <IENTITY % Data “(FirstNanme, FirstName, M ddl eNane,

2 Fam | yNane, Title, Streetl, Street?2,

3: Cty, State, Country, Zi pCode,

4: PhoneNunber, FaxNunber, Email, Notes)”>
5
6

<! ELEMENT %Dat a; (#PCDATA) >

|:| Note that there is a space on either side of the % symbol in the declaration of the Data parameter
entity, but there is no space when the entity is actually used.

We aren’'t quite finished yet. Y ou now need to go back and add the occurrence indicators,
asshowninListing 7.6.

Listing 7.6 The Completed DTD

1. <! DOCTYPE People [
2.
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<! ELEMENT People (Person)+>

<I ELEMENT Person (Name, Address?, PhoneNunber ?,
FaxNunber ?, Enmail ?, Notes?)>

<! ELEMENT Nane (Fi rst Nane?, M ddl eNane?, Fam | yNane,
Title?)>

<I ELEMENT Address (Streetl?, Street2?, Cty?, State?,
Country?, Zi pCode?)>

<IENTITY % Data “(FirstNane, FirstNanme, M ddl eNane,
Fam | yNane, Title, Streetl, Street?2,
Cty, State, Country, Zi pCode,
PhoneNunber, FaxNunber, Email, Notes)”>

<! ELEMENT %Data; (#PCDATA)>

D Almost every element in the complete DTD shown in Listing 7.6 can occur just once

or can be omitted atogether. These elements are indicated with a2. There are afew
exceptions. For example, there must be at |east one Person, and there can be as many
asyou like; the Person element is therefore marked with a+. A Person must have some
kind of name or the record would be pretty pointless (although all the other datais
optional). | therefore made the Name element a compul sory part of the Person element,
and the FamilyName element must appear just once within the Name element (Name
and FamilyName therefore don’t have an occurrence indicator).

We're dmost there. The very last step isto review the model and decide on any attributes.
In this example, I’ ve left a choice open. | added a Notes element that allows me to add
descriptive information, but | won't be able to do much with anything that’ s inside the
element because as far as the XML application is concerned, it simply contains text. Y ou
could consider adding an attribute to describe what kind of person thisis. (Thisisan
example where your choices can only be driven by what you want to do with the data.) For
example, you could declare this:

1.
2.
3:
4:
5.
6.

<!l ELEMENT Person (Name, Address?, PhoneNunber ?,
FaxNunber ?, Email ?, Notes?)>

<I ATTLI ST Person Type (Business | Personal) “Business”>

<IATTLI ST Title Position (Before | After) “Before”>

D Here I’ ve declared a Type attribute for a Person. Since the content of the attribute is a

string, it's CDATA by default and | don’t need to declare the attribute type. What |
can do, though, is declare Business as the default value, which means | only need to
specify avaluein the XML datafor al the people who are personal type entries.
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Where the attributes come into their own isin solving presentation and rendering
problems, like the title position problem that | mentioned earlier. Here | have specified
a Position attribute for the title, with two options, Before and After. The Before value is the
default, so | only need to explicitly specify the attribute when the title needs to appear
after the name. The application and the style sheet control the rendered position.

So far I’ ve been writing the DTD so that it can be used inside a test document as an
internal DTD subset. All | have to do now is trim off the first line (<!DOCTY PE People|)
and thelast line (]>) and save the DTD in a separatefile.

|:| If you're going to create more than just afew DTDs, you should be careful to choose
filenames that describe the content. Generally, giving the file the same name as the root
element will be enough, but you might want to be more specific (such as DoC_SHORT and
DOC_FULL). Get thisright first; going back to change all the referencesto aDTD in alot of
documents can be areal pain when all you want to do is change a filename.

Y ou're now ready to mark up the XML and validate it against the DTD. Listing 7.7
shows my marked-up data.

Listing 7.7 The Marked-Up Datafor an XML Application
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<?xm version=“1.0" ?>
<! DOCTYPE Peopl e SYSTEM “ Peopl e. DTD’ >

<Peopl e>

<Per son Type="Personal ">
<Nane>
<Fi r st Name>Fr ed</ Fi r st Nane>
<Fam | yNanme>Bl| oggs</ Fam | yNane>
<Title Position="After”>M STC</Titl e>
</ Nanme>
<Addr ess>
<Street 1>22 Chancery Lane</ Street1>
<City>London</City>
<Count r y>Engl and</ Count ry>
<Zi pCode>SW7 4QP</ Zi pCode>
</ Addr ess>
<PhoneNunber>44 1 800 3451</ PhoneNunber >
<FaxNunmber >44 12 446 3382</ FaxNunber >
<Emai | >f bl oggs@k. co. uk<Emai | >
</ Per son>

<Per son>
<Nane>
<Fi r st Name>Jon</ Fi r st Nanme>
<M ddI eName>Jef f er son</ M dd| eNane>
<Fam | yNanme>Spencer </ Fam | yNanme>
<Title>Dr.</Title>
</ Name>
<Addr ess>
<Street 1>El Cam no Real 44621</ Street 1>
<Ci ty>Sunnyval e</City>
<State>Cal i forni a</ St at e>
<Count r y>USA</ Count r y>
<Zi pCode>915144</ Zi pCode>
</ Addr ess>
<PhoneNunber >1 650 445 1273</PhoneNunber >
<FaxNunber>1 405 227 1877</ FaxNunber >
<Enmai | > dspencr @i flier.conx/ Email >
</ Per son>
</ Peopl e>

There you have it—an XML instance, complete with its own DTD.

Summary

Today you have learned alot more about DTDs and XML content modeling. Y ou have
also learned quite afew of the advanced tricks that can make things alot smpler.
Y ou’ ve seen for yourself some of the problems that can occur, and some of the waysto



get yourself out of trouble. Y ou should now be able to create complex XML DTDs,
and you should have a pretty good idea of the best tools to use. On Days 8 and 9, we'll
flesh out some of the more complex topics you learned yesterday and today.

Q&A

Q Why are ambiguities so important?

A Ambiguous content models are among the most common sources of problems
for DTD developers, especialy at the beginning. They’ re also some of the
hardest problems to locate and fix. Anything you learn about them now can save
you alot of head-scratching later on.

Q At what point should | split up a DTD into pieces?

A There' s no absolute value; it's ssimply a matter of how happy you are dealing
with one unit. Size and complexity aren’t the only criteria, though. Y ou might
want to split up aDTD earlier than strictly necessary in order to introduce some
modu-larity.

Q | can have modular DTDs, so can | also have modular documents?

A Of course. To modularize a XML document, simply break it into text entities
and combine them by using character entities in the main document. Don’t
forget the rules about parallel logical and physical structures. Y ou can also use
transclusions (inclusion by reference), which you'll learn about on Day 10,
“Creating XML Links.”

Exercises

1. Design aDTD for abasic Web home page (you can cheat and ook at earlier
examples).

2. Using your home page DTD asthe basis, expand the DTD so it can be used
to cover acomplete Web site. Think in terms of internal DTD subsets and
external parameter references.

3. Takeany DTD you like and sketch it as atree diagram (you can use
whichever symbols you like). Now set the DTD elementsin atablein which the
first column contains the root element, the second column contains its children,
and so on. Compare the two representations. This should convince you of the
importance of modeling aDTD using aclear visual representation.

Previous [Table of Contents [Next

Products | Contact Us | About Us | Privacy | Ad Info | Home

Use of this site is subject to certain Terms & Conditions, Copyright © 1996-1999 EarthWeb Inc.

All rights reserved. Reproduction whole or in part in any form or medium without express written permision of
EarthWeb is prohibited.



file:///products.html
file:///contactus.html
file:///aboutus.html
http://www.earthweb.com/corporate/privacy.html
http://www.itmarketer.com/
file:///
file:///agreement.html
file:///copyright.html

home gccount subscribgl |login| [search| |FAQ/ site contact us
info map
To access the contents, click the chapter and section titles.
Sams Teach Yourself XML in 21 Days
I | Go! | (Publisher: Macmillan Computer Publishing)
Author(s): Simon North
| Keyword ISBN: 1575213966
@ Brief O Eull Publication Date: 04/13/99
O Advanced
Search Search this book:
O Search Tips I | | P I
o!
!Previ ous ’Table of Contents !Next ‘

IPIease Select |

Part Il

8 XML Objects: Exploiting Entities 151

9 Checking Validity 173

10 Creating XML Links 195

11 Using XML's Advanced Addressing 215
12 Viewing XML in Internet Explorer

13 Viewing XML in other Browers 267

14 Processing XML 291

Chapter 8
XML Objects: Exploiting Entities

In yesterday’s chapter, you learned much of what you need to know about markup. Now it’ s time to retrace some of these steps and go into greater
technical detail about the real nuts and bolts of XML documents—the data you put into them. In this chapter, you will learn about

e XML entities
» Notations
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e XML character sets
» Using (multiple) character encoding

Entities

Without getting too involved in the terminology (especially since this chapter takes a few liberties with some of the terms), XML brings markup a step
closer to the world of object orientation, asin object-oriented programming. The basic object in XML isthe entity, whether it's the XML document entity
itself, the elements it contains, or the internal and external entitiesit references.

Of course, the DTD itself isan external entity that the document references (a special type of parameter entity, in fact), but the relationship is alittle more
complex than this. The DTD describes a class of XML document entities, of which the actual XML document is an instantiation.

The entities are divided into three types (excluding the XML document entity itself, which really isn’t of any further interest in this context): character
entities, general entities, and parameter entities. General entities can be further subdivided into internal entities and external entities. To confuse things a
little more, external entities are subdivided into parsed entities (containing character data) and unparsed entities (usually containing binary data). Finaly,

common usage isthat parsed general entities are usually referred to asinternal and external text entities, and unparsed external general entities are often
just called binary entities.

Personally, | find it easier to think in terms of text entities, which can be either internal or external, and binary entities, which have to be external. This
minimal classification is actually helped by the way you declare the entities. An internal text entity declaration looks like this:

<IENTITY nanme “repl acement text”>
An external text entity declaration looks like this (you will learn about the syntax of these declarations shortly):

<IENTI TY name SYSTEM “systemidentifier”>
<IENTI TY name PUBLIC public.identifier “systemidentifier”>

A character entity declaration (which isjust a special case of aninternal text entity) looks like this:
<IENTI TY nane *“&#code;” >

When you refer to these entities, the text and character entity references look like this:

&name;

Now that you’ ve been introduced to the basic types of entities, let’slook at them in more detail.
Internal Entities

Internal entities are those whose definitions contain their values:



<IENTITY intent “I aman internal entity, ny declaration is self-contained”>

There is no separate physical storage object (file), and the content of the entity is given in the declaration. (It may be necessary for the XML processor to
resolve any entity and character references in the entity value to produce the correct replacement text.)

Internal entities are parsed and must not contain references to themselves, either directly or indirectly.

In Chapter 4, you learned how to declare entitiesin aDTD so you can insert multiple occurrences of the text in afile without having to retypeit every
time. | won't recap the mechanism in any detail here, but let’slook at a practical example.

i" SoftQuad Panorama PRO HE E NN
File Edit Options Stles MNawvigator Webz Help going to
. T ] = = add the
Using a Character Entit codeto
TLE g y my DTD:
ETITLEH EN | ar

Saving Time with Entities

RPTER
F H F

The first part is a surprisingly long and boring piece of text that | haven't the slightest intention of
entering more than once., the second part is a surprisingly long and boring piece of text that |
haven't the slightest intention of entering more than once., and the third part is a surprisingly long
and boring piece of text that | haven't the slightest intention of entering more than once..

<IENTITY quick “a surprisingly |l ong and boring piece
of text that | haven't the slightest
intention of entering nore than once.”>

Now | can reuse this text over and over again in my XML document by referencing it wherever | want it:

<p>The first part is &quick;,
the second part is &quick;, and



the third part is &quick;.</p>

When these references are displayed in an XML browser, they will be resolved and replaced with the entity text, as shown in Figure 8.1.

'a Extenszible Markup Language [XML] 1.0 - Microsoft Internet Explorer
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J = , - @ ﬁ% 'ﬁ @ ' = ‘.i‘-.gdress
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Wsru REC-xml-19980210 —
L
Extensible Markup Language (XML) 1.0
W3C Recommendation 10-February-1998
This version:
http:/fwww, w3, org/TR/1998/REC-xml-19980210
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http: /fwww . w3, org/TR/1998/REC-xm|-1998021 0, pdf
http:/fwww. w3, org/TR/1998/REC-xm|-19980210.ps
Latest version:
http: /fwww, w3, org/TR/REC-xml
Previous version:
http:/fwww. w3, org/TR/PR-xml-971 208
Editors:
Tim Bray (Textuality and Netscape) <tbray@textuality.com>
Jean Paoli (Microsoft) <jeanpa@microsoft.com>
C. M. Sperberg-McQueen (University of Illinois at Chicago) <cmsmcg@uic.eduz
;Iﬂubstract | =
4 4

|@ I_ I_ @ My Computer
[

Figure 8.1 How an entity isresolved in an XML browser.


javascript:displayWindow('images/08-01.jpg',800,374 )
javascript:displayWindow('images/08-01.jpg',800,374)

It would have been far more satisfying to have atrue XML browser in
Figure 8.1, but none of the current Web browsers can resolve entity
references. Instead, the display shows SoftQuad’ s Panorama SGML
browser. Fortunately, you can easily display XML code that doesn’t differ
too much from normal SGML code (and that hasa DTD). An evaluation
copy of Panorama can be downloaded at http://www.sg.com.
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DOCUMENT A DOCUMENT B

GLOBAL DEFINITIONS
STANDARDI STANDARD!
TEXTS GRAPHICS

Binary Entities

Binary entities contain unparsed data (graphics, sound, and so on). When they are declared, they must be identified with a notation. The notation must

also have been declared in the DTD:

<! NOTATI ON not ati on. name “public.identifier” “hel per.application”>
<IENTITY entity.nanme NDATA notati on. nane>

Binary entities can only be referenced in the value of an attribute that has been declared to be of type ENTITY or ENTITIES in the DTD:

<! ELEMENT el enent . name EMPTY>
<! ATTLI ST el enent. nane

attri bute. nane NDATA not ati on. nane>

And this binary entity would then be referenced in the XML document, like this:



http://www.sq.com/

<el ement. nane attribute. nane="entity. nane”/>

Listing 8.1 shows atypical example of abinary entity referencein an HTML file. An identical reference could also be used in an XML file.

[ ] Listing8.1A Typica Binary Entity Reference

<H4>
<A HREF="http://ww. wW3. org/”>
<IMG al t="WBC’ SRC="htt p://ww. w3. or g/
pub/ WWV | cons/ WWN w3c_hone. gi f”
W DTH=" 72" HEI GHT=48>
</ A>Parsing Entities
</ H4>

NoaoghwneR

When this codeis displayed in aWeb browser, you will see the graphic displayed at the place where the reference was made, as shown in Figure 8.2.

Figure 8.2 How a binary entity (a graphicsfile) is resolved in a Web browser.

|:| Note that the reference to abinary entity appears as the value of an element attribute. Text entity references can appear in element content, but binary (unparsed) entity
references can only appear inside attributes.
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Notations

Notations identify by name the format of unparsed entities (binary files such as external graphics
files), the format of elements that bear a notation attribute, or the helper application (capable of
processing the data) to which a processing instruction is addressed.

A notation must be declared in the DTD beforeit is used. The absolute minimum acceptable form
of anotation declaration is

<I NOTATI ON Nanme SYSTEM “”>

where Name is something meaningful to you or the registered public identifier for a particular
format.

If your system supportsit (as Microsoft Windows will, provided that the extension is associated
with an application), you may be able to get away with using a notation declaration like this:

<! NOTATION G F SYSTEM “Q F’ >

This declaration takes advantage of the fact that as far asthe XML processor is concerned, there
doesn’'t have to be anything on the system that can interpret data in this notation. Interpreting the
data, or handling the error when it can’t handle the data, is entirely the application’s problem.

If you know there' s an application on the system that can handle data in a certain notation, you can
help the application out by also pointing to the application:

<I NOTATI ON TI FF SYSTEM * C: \ PROGRAM FI LES\ Pai nt Shop Pro 5\ psp. exe”>
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Obviously, thiswill only work if you know the name and location of the application that can
handle a particular notation, and if no one movesit. Thisisn’'t alot of use on the Internet.

It isalso possible to use an existing SGML facility and a public identifier. There are alot of
registered public identifiers for notations, covering everything from the C programming language
(ISO/NIEC 9899:1990//NOTATION (Programming languages—C)) to time itself (1SO
8601:1988//NOTATION (Representation of dates and times)). Some of the best-known notations, and
their SGML public identifiers as they would be used in an SGML notation declaration, are shown
inListing 8.2.

Listing 8.2 Some Standard SGML Notation Declarations

1: <! NOTATI ON JPEG PUBLIC “1SQO | EC 10918: 1993/ / NOTATI ON
2: Di gital Conpression and Codi ng of

3: Conti nuous-tone Still I mges (JPEG//EN >

4.

5: <! NOTATI ON BMP PUBLI C

6: “+//1SBN 0-7923-9432-1:: G aphi ¢ Notation//NOTATI ON
7: M crosoft W ndows bitmap//EN >

8:

9: <! NOTATI ON CGW CHAR PUBLI C

10:  “1SO 8632/ 2// NOTATI ON Char act er encodi ng// EN' >

11:

12: <! NOTATI ON CGMW Bl NARY PUBLI C

13: “1SO 8632/ 3// NOTATI ON Bi nary encodi ng// EN >

14:

15: <! NOTATI ON CGwW CLEAR PUBLI C

16: “1SO 8632/ 4// NOTATI ON Cl ear text encodi ng//EN >

17:

~18: <! NOTATI ON FAX PUBLI C “-// USA- DOD/ / NOTATI ON
19: CaTT Goup 4 Facsimle Type 1 Untiled Raster//EN >
20:
21: <! NOTATI ON G F87a PUBLI C “-// ConmpuSer ve/ / NOTATI ON
22: Graphi cs I nterchange Format 87a//EN' >
23:
24: <! NOTATI ON G F89a PUBLI C “-// CompuSer ve/ / NOTATI ON
25: G aphi cs I nterchange Format 89a//EN' >
26:
27: <! NOTATI ON PCX PUBLI C
28: “+//1SBN 0-7923-9432-1:: G aphi c Notati on//NOTATI ON
29: ZSoft PCX bitmap//EN >
30:
31: <! NOTATI ON WWF PUBLI C
32: “+//1SBN 0-7923-9432-1:: G aphi c Notati on// NOTATI ON
33: M crosoft Wndows Metafile//EN >

There' s no reason why you can’'t use these SGML declarationsin XML documents, and there are
some very good reasons why you should. But the SGML public identifiers have to be combined
with system identifiers to allow you to do so, like this:

<I NOTATI ON G F89a PUBLI C “-// ConpuSer ve// NOTATI ON



G aphi cs I nterchange Fornmat 89a//EN’
“C.\Program Fi |l es\| vi ewpr 0. exe’ >

Note that you use a system identifier, but you don’'t need the SYSTEM keyword.

After (and only after) you have declared the notation, you can use that notation by namein an
entity declaration with the NDATA (notation data) keyword:

<IENTITY figurel SYSTEM ‘figurel.gif’ NDATA BWMP>

Y ou can also use the notation in one of the attribute declarations for an element by using the
NOTATION keyword:

<l ELEMENT | MG EMPTY >
<I ATTLI ST I MG
src %AJRL #REQUI RED
alt CDATA #1 VPLI ED
type NOTATION (G F | JPEG| BW) “"dF >

D Note that when you use enumerated notations in an attribute declaration, every notation you name must
be declared in the DTD before the XML processor reaches that part of the DTD. For example, if you use
notationsin the internal DTD subset, you must declare the notation in the internal DTD subset too, and
not in the external DTD subset. (Asyou may remember, the internal DTD subset is read before the
external DTD subset.)

D Typing in the public identifiers for notations can very quickly become atedious and error-prone
business. There' s a'so a good chance that you will use the same notations again and again. Therefore, it's
agood ideato collect all your notation declarations into one file. Give the file an obvious name like
graphics.ent o that when you reference it in an XML document, it will always be easy to trace back what
is going on:

<?ml version="1.0" standalone="no" ?>

<IDOCTY PE chapter SYSTEM “chapter.dtd” [
<IENTITY % myentities SY STEM “mysymbols.ent”>
%myentities,

1>

<chapter><number/> ... </chapter>

|:] By using an obvious filename and then referencing that file in all the DTDs you create by
using an external entity declaration that pointsto it, you can save yourself alot of
unnecessary work. Why an obvious filename? Simple. You may returnto aDTD after
weeks, even months, and any extra clues about its content are bound to be welcome.

If for no other reason, keeping all your notation declarations in a separate file will mean that you'll
only haveto edit the file once if something changes, instead of having to edit every separate DTD.
Also, thereisless chance of you forgetting a declaration you need.
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Identifying External Entities

Internal entities are self-contained, meaning that their definition is contained in their declaration. External
entities are contained elsewhere, as their name suggests. There are two ways to identify the location of an
external entity’s content: through a system identifier or through a public identifier.

System ldentifiers

A system identifier can be either arelative path to afilename (for example, ..\.\graphics\home.gif) or an
absolute path to afilename (for example, c:\Program Files\L View\lview.exe):

<IENTITY mnmy.file SYSTEM “c:\inetroot\filez\filel.xm"”>
A system identifier can also be a Universal Resource Identifier (URI). The URI is an enhancement of the

Universal Resource Locator (URL) system used for World Wide Web addresses:
http://www.xs4all.nl/~sintac/books.htm

In this case, www.xs4all.nl is my service provider’ s Web server and ~sintac is a pointer that the UNIX system
trandates into my login (home) directory. The Web server then directs the Web browser to the designated
Web page directory coupled to my login name, and books.htm is obvioudly the name of thefile. A URl isa
type of Universal Resource Name (URN), which isa sort of superset. The two are more or less synonymous,
so | will simply use“URL” and be done with it. (Old habits do die hard.) The syntax for afull URL looks
likethis:

schene: / /1 ogi n- nane: passwor d@ host : port//path

InthisURL, scheme is aprotocol and most of the host information (login-name, password, and port) is only
entered when it isreally needed. The scheme could be http (Hypertext Transfer Protocol), ftp (File Transfer
Protocal), gopher (the Gopher protocal), news (Usenet news—this one breaks the rule because the protocol is
actually nntp, for Net News Transfer Protocol), wais (for Wide Area Information Servers), or file (for local file
access). There are several more schemes, but many of them, like mailto, wouldn’'t make much sense for
retrieving information.
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Public Identifiers

A system identifier is reasonably straightforward; it simply pointsto afile. The public identifier isan
inheritance from SGML. Asfar as entities are concerned, public identifiers result in the same things as
system identifiers. somewhere, they are resolved into filenames. For notations, however, they represent a
more formal method of identification. Using public identifiers allows the inclusion of such extra details as
the language, the owner (or copyright holder), and the author.

D Thereisstill no official method for resolving public identifiersin XML. However, there is an SGML method that
has been used for years. Most of the mgjor XML tools come from SGML developers, so the same method has
quietly been implemented in XML tools without any real discussion about whether it was needed or not.

SGML uses a public identifier resolution mechanism based on an industry agreement published as Technical
Resolution 9401 in 1997 by the SGML Open Consortium (which recently changed its name to OASIS—the
Organization for the Advancement of Structured Information Standards). More commonly known as the
SGML Open Catalog (SOC), this mechanism uses a catalog file that is located in the same directory as the
document (the application is free to change this location, of course). Thisfileisusually called catalog.soc or,
more frequently, just catalog. (A particular application will normally alow you to specify which file should
be used as the catalog file.)

Thereislittle point in going into all the technical details because the catalog fileis really an SGML facility
that in turn draws on some of the features of HyTime, and SGML and HyTime are well outside the scope of
this book. Asfar as we are concerned, the catalog fileis an ASCI|I file consisting of lines that couple a public
identifier (officially a Forma System Identifier (FSI)) with a system object identifier. A system object
identifier isbasically afile, but it could also be some other kind of identifier that the system can convert into
something meaningful. An example of atypical catalog fileis shown in Listing 8.3.

Listing 8.3 A Typica Catalog File

1. -- catalog: SGW Open style entity catalog for HTM. --

2: -- $ld: catalog,v 1.3 1995/09/21 23:30:23 connolly Exp $ --

3: -- Hacked by jjc --

4. -- \Ways to refer to Level 2: nost general to nost specific --

5: PUBLIC “-/ /I ETF/ /| DTD HTM./ / EN’ “htm . dtd”
6: PUBLIC “-/ /1 ETFH/ / DTD HTM. 2. 0//EN’ “htm . dtd”
7: PUBLIC “-//'I ETH/ / DTD HTML Level 2//EN “htm . dtd”
8: PUBLIC “-//I ETFH/ / DTD HTM. 2.0 Level 2//EN “htm . dtd"
9:

10: -- Ways to refer to Level 1: npbst general to nost specific --

11: PUBLIC “-//I ETH/ / DTD HTML Level 1//EN “htm -1.dtd”
12: PUBLIC “-//IETFH/ / DTD HTM. 2.0 Level 1//EN “htm - 1. dtd”
13:

14: -- Ways to refer to Strict Level 2: nobst general to nost specific --
15: PUBLIC “-[/ I ETF/ /DTD HTM. Strict//EN “htm -s.dtd”
16: PUBLIC “-//IETFH/ /DTD HTM. 2.0 Strict//EN “htm -s.dtd”
17: PUBLIC “-// I ETFH/ / DTD HTML Strict Level 2//EN “htm -s.dtd”
18: PUBLIC “-//ETH/ /DTD HTML 2.0 Strict Level 2//EN “htm -s.dtd”
19:

20: -- Ways to refer to Strict Level 1: npost general to nost specific --
21: PUBLIC “-// I ETH/ /DID HTML Strict Level 1//EN “htm -1s. dtd”
22: PUBLIC “-//1ETH/ /DID HTML 2.0 Strict Level 1//EN “htm -1s. dtd”
23:

24: -- |SOlatin 1 entity set for HTM. --

25: PUBLIC “1 SO 8879-1986//ENTI TI ES Added Latin 1//EN/HTM."

O1SA atl. sgm




D Note that the example shown in Listing 8.3 isamodified XML version of an SGML catalog file. In XML the
filename has to be enclosed in quotes, whilein SGML it doesn’t.

Thereis nothing to prevent you from creating a catalog file with atext editor, but there are a few free catalog
management packages (also called entity management packages) available on the Internet. Some software
packages have their own built-in facility, often called an entity manager, for resolving entities. The only
thing you need to know to make the mechanism work is that the left-hand part of aline (the FSI) in acatalog
file must exactly match the declaration in the XML document.
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Parameter Entities

A parameter entity is acompletely separate sort of entity because of one major
restriction: parameter entity references may only appear inaDTD.

To keep parameter entities distinct from general entities (and to prevent them from
being used in a document), they’ re declared and referenced with a percent sign (%):

<IENTITY % “front | body | back” >

Parameter entities are extremely useful as shortcuts for parts of declarations that occur
ofteninaDTD. However, they can’'t contain markup (complete declarations). They can
only contain parts of declarations:

<IENTITY conmon “(para | body | text)”>
<I ELEMENT chapter ((%onmon;)*, section+)>
<! ELEMENT section (%ommon;)>

When a parameter entity reference is resolved, one leading space and one trailing space
is added to the replacement text to make sure that it contains an integral number of
grammeatical tokens.

Entity Resolution
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The rules governing entity resolution—when entities are interpreted and when they are
ignored—can be quite complicated. Table 8.1 shows what happens to entity references
and character references. The leftmost column describes where the entity reference

appears:

* Inside an element—The reference appears anywhere after the start tag and
before the end tag of an element.

* In an attribute value—The entity reference occurs within the value of an
attribute in a start tag, or in adefault value in an attribute declaration.

* Asanamein attribute value—The entity reference appears as a name, not as
an entity reference, as the value of an attribute that has been declared as being of
type ENTITY or ENTITIES:

<?xm version="1.0" standal one="yes” ?>
<! DOCTYPE gr aphi c SYSTEM “graphic.dtd” |
<! ELEMENT graphi c (icon)+>
<! ELEMENT i con EMPTY>
<! ATTLI ST i con

hei ght NMTOKEN #l MPLI ED
nsof f set NMIOKEN #REQUI RED
wi dt h NMITOKEN #| MPLI ED >
<IENTITY i con8 SYSTEM “i con813. gi f” NDATA gif>
] >
<gr aphi c>

<i con source="icon8”
hei ght =" 0. 391i n”
wi dt h="0.429in"/>
</ graphi c>

nsof f set =" 0. 000i n”

 In an entity value—The reference appears in a parameter or entity’svaluein
the entity’ s declaration.

* In the DTD—The reference appears within either the internal or external
subset of the DTD, but outside of an entity or attribute value.

Table 8.1 Entity Resolution

Where Entity Tvoe Character

Referenced yIyp Reference
Parameter I nternal External

Inside an Ignored Replaced Replaced if Replaced

element validating

In an attribute  Ignored Replaced Not alowed Replaced

value

Namein Ignored Not allowed Passed to Ignored

Attribute value

application



In an entity Replaced” Ignored Not allowed Replaced
value

Inthe DTD Replaced if Not allowed Not allowed Not allowed
validating

*When the entity reference appearsin an attribute value or a parameter reference
appearsin an entity value, single and double quotes are ignored so that the value
isn't prematurely terminated.

An entity’ s replacement text may contain character references, parameter entity
references, and general entity references. Character references and parameter entity
references in the value of an entity are resolved when the entity is resolved. General
entity references are ignored.

When an entity reference is replaced, the entity’ s replacement text is retrieved and
processed, in place of the reference itself, as though it were part of the document at the
location where the reference was recognized. The replacement text may contain both
character data and markup (except for parameter entities). These are recognized in the
usual way, except that the replacement text of the entities amp, It, gt, apos, and quot is
always treated as data.

Before a document can be validated, the replacement text for parsed entities al'so hasto
be parsed. If the entity is external and the document is not being validated, the
replacement text doesn’t have to be parsed. If the replacement text isn’t parsed, it isup
to the application to handleit.

When the name of an unparsed entity appearsin the value of an attribute whose
declared type iSENTITY or ENTITIES, the system and public (if any) identifiers for both
the entity and its associated notation are simply passed to the application. The
application is then responsible for any further processing (such as displaying the graphic
in awindow).
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Getting the Most Out of Entities

Asyou may remember, there is afixed order in which the external and internal DTD
subsets are read and interpreted. First theinternal DTD subset is read, and then the
external DTD subset isread. If something is declared in the internal DTD subset, its
declaration cannot be changed in the external DTD subset. However, some things (such
as additional attributes) can be added to declarations.

With alittle careful planning, you can use this hierarchical arrangement to construct
your information collection, such as a Web site, to make the maximum use of shared
data (see Figure 8.3):

» Global declarations can be placed in acentral DTD that governs all the
documents. As far as each document is concerned, this central DTD isthe
(common) external DTD subset.

The central DTD references entities that contain common graphics (company
logo graphics and letterhead material, special characters, and so on).

 Local declarations can be placed in the internal DTD subset of each
document. This alows each document to override the global declarations and
tailor them for its own purposes.

Theinternal DTD subset in each document references any graphics and text that
the particular document needs.
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Figure 8.3 Using local and global entities.

Breaking the documents into modules and expl oiting the order in which the internal

and external DTD subsets are parsed allows you to modularize alot of documents, but
you can go even further than this when you need to. Y ou can even modularize the DTD
itself and collect the parts that you need for a particular document type (although in this
context you could amost call it a subtype).

There are many large industrial implementations of SGML that use this scheme. Some
people call this the pizza model, where you build your DTD out of a core of essential
elements and then add the toppings that you need for each particular document.
Examples of mgjor DTDs that use this model are the Text Encoding Initiative DTD and
the DTDs that the American Department of Defense uses for Interactive Electronic
Technical Manuals (IETM).

This same approach could be used just as easily in XML. In fact, it could probably be
used alot more easily because XML can include Internet URL s as the locators for
fragments (which is being retrofitted to SGML). This makes it far easier to physically
distribute data while still bringing it al together as a coherent set of information.

Character Data and Character Sets

Asyou have learned, XML entities contain data that can be either parsed (processed by
the XML processor) or unparsed (thisis normally non-XML data). Parsed data is made
up of characters, some of which form character data and some of which form markup.

Taken at its most basic, an XML entity simply consists of a sequence of characters,
each of which isan atomic unit of text—aunit of text that cannot be divided into
anything smaller.

Internally, computers generally have used seven bits to store letters and charactersin
digital form. This representation was standardized as | SO/IEC 646, the now-familiar
ASCII scheme in which each letter, number, and punctuation symbol is given a
different seven-bit code. For example:

e Theletter x is stored as 1111000.
* Theletter mis stored as 1101101.
e Theletter | is stored as 1101100.

Rather than write out the binary representation in full, these bit patterns are commonly
represented by a hexadecimal number, such as 6B standing for the letter k.

The range of legal characters, the characters that can appear in an XML document, are
those with the following hexadecimal values:

* 09 (the tab character)
* 0D (the carriage return character)
* OA (theline feed character)


javascript:displayWindow('images/08-03.jpg',478,420 )
javascript:displayWindow('images/08-03.jpg',478,420)

* 20 to D7FF, EO00 to FFFD, and 10000 to 10FFFF (which are the legal graphics
characters of Unicode and I SO 10646)

Unicode and 1SO 10646 are standardized character sets, which you will learn about
next.

Character Sets

There are only 128 different seven-bit patterns possible in the basic ASCI| alphabet, so
seven-bit ASCII can represent only 128 different characters. The eighth bit (there being
eight bitsin a byte, the basic unit of computer storage) is used as a check bit to make
sure that the byte is stored or transmitted correctly. These 128 characters are known as
the standard ASCI| character set and have been the basis of computing for many years.

As computers have become more advanced and more of an international phenomenon,
extra characters have become needed to cover things like the accented characters used
in European languages. The eighth bit has been repurposed to give eight-bit character
sets, thereby doubling the number of possible charactersto 256. Thisis standardized as
the I SO 8859 character set. In fact, there are many 1SO 8859 variants, each tailored for
aspecific language. The version you' |l probably see most often is 8859/1, which isthe
character set used for HTML and understood by Web browsers. This character set
includes accented characters, drawing shapes, a selection of the most common Greek
letters used in science and technology, and various other symbols. The first 128
characters of 1SO 8859/1 are exactly the same as 1SO 646, so it’s backward compatible.

Eight bits are fine for most Western languages, but next to useless for languages such
as Arabic, Chinese, Urdu, and so on. To cater to these languages, Unicode (with 16-bit
encoding) and I SO 10646 took the next logical steps to support up to 32-bit patterns to
represent characters. This allows more than two billion characters to be represented.

I SO 10646 provides a standard definition for all the characters found in many
European and Asian languages. Unicode is used in Microsoft Windows NT.

Unicode actually includes a number of different encoding schemes, which are named
according to the number of bits they need. UCS-2 uses 16 bits (two bytes), whichis
identical to Unicode, and UCS-4 uses afull 32 bits (four bytes).

SO 10646 is even more sophisticated. Using mapping schemes called UCS
Transformation Formats (UTF), 1SO 10646 allows a variable number of bitsto be used.
There' slittle point in using so many bits if you' re only sending the basic 128 ASCI|
characters, so 1SO 10646 allows you to claim extra bits as you need them.

XML supports two UTF formats: UTF-8 (eight-bit to 48-bit encoding), and UTF-16
(up to 32-bit encoding, but using a mapping that gives more than a million characters).

Entity Encoding

Every text entity in XML can use a different encoding for its characters. For example,
you can declare separate text entities or elements to hold sections of an XML document
that contain Chinese or Arabic characters, and assign the 16-bit UCS-2 encoding to
these sections. The rest of the document can then use the more efficient eight-bit



encoding.

By default, the 1ISO 10646 UTF-8 encoding is assumed. If the text entity uses some
other encoding, you must declare what that encoding is at the beginning of the entity:

<?xm encodi ng=" Encodi ng. Nane” ?>
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Where Encoding.Name is a character set name consisting of only the Roman alphabetic characters (A to Z
and ato z), Arabic numerals, full stops, hyphens, and underscores. The XML processor has to recognize
the following character set names:

* UTF-8

* UTF-16

* 1SO-10646-UCS-2
* 1SO-10646-UCS-4
* 1SO-8859-1t0-9
» 180-2022-JP

» Shift-JIS

« EUC-JP

Examples of encoding declarations are

<?xm version="1.0" encodi ng=" UTF- 16" ?>
<?xm version="1.0" standal one="yes” encodi ng="EUC- JP" ?>

The default (UTF-8) encoding is detected by the first four bytes of an XML text entity having the
hexadecimal values 3C, 3F, 58, and 4D, which are the first characters of the encoding declaration. If there
isno declaration, or if none of the other encoding schemes can be made to fit, the entity is simply
assumed to be in UTF-8.

All XML processors can read entitiesin either UTF-8 or UTF-16. The standard ASCI| alphabet is
contained in the first part of the UTF-8 character set, so you do not need to declare the entity’ s character
setif it isencoded in plain ASCII.

If an XML text entity is encoded in UCS-2, it must start with an appropriate encoding signature called the
Byte Order Mark. Thisis FF FF for the standard byte order and FE FF for the byte-reversed order. These
characters are not considered to be part of the markup or character data of the XML document.

Other than using the encoding declaration, the XML processor is allowed to assume that a certain
encoding has been used based on the first few bytesit sees. In addition, the text/xml MIME type
identification, which could be added by a Web server, can also be used to identify the character encoding
used.
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Entities and Entity Sets

Switching to a different encoding isn’'t the only way to represent characters that are not included in the
UTF-8 character set. Don't forget that you can always reference any character by quoting its SO 10646
character number in a character reference (such as &#38;).

Y ou can also declare an entity that represents the character you need, like this declaration of the degree
sign (°) taken from the | SO 8859-1 character set:

<IENTITY deg “&#176;" >
Y ou can then reference this entity in an XML document wherever you need it:
<para>The tenperature today in the south will be 82 &deg; C. </ para>

Not all computer systems and transfer media can handle the advanced character sets that you have learned
about. The seven-bit ASCII character set is still the common denominator. These kinds of character entity
declarations have been around since the early days of SGML and have been collected into entity sets.

These entity sets are included as part of the SGML standard (1SO 8879) and go under the somewhat
cryptic names of 1SOlat1 (Roman alphabet, accented characters), 1SOnum (numeric and special characters),
ISOcyr1 (Cyrillic characters used in Russian), and so on. They are really SGML facilities and cannot be
used asthey arein XML. (XML does not alow the use of an SDATA (system data) notation.) However,
XML versions of the most important of these entity sets are being made publicly available, as you can see
from the XML version of the ISOdia (diacritical marks) entity set shown in Listing 8.4.

Listing 8.4 The Modified I1SOdia Entity Set for XML

1. <!-- (O International Organization for Standardi zati on 1986
2: Permi ssion to copy in any formis granted for use with

3: conform ng SGW. systens and applications as defined in

4. | SO 8879, provided this notice is included in all copies.
5 -->

6: <!-- Character entity set. Typical invocation:

7: <IENTITY % | SCdi a PUBLI C

8: “1 SO 8879:1986//ENTITIES Diacritical Marks//EN /XMW" >
9: % SOdi a;

10:

11 -->

12: <!-- This version of the entity set can

13: be used with any SGWVL docunent

14: whi ch uses 1 SO 10646 as its document character set.

15: This includes XM docunents and | SO HTML docunent s.

16: This entity set uses hexadeci nal numeric character references.
17:

18: Creator: Rick Jelliffe, Allette Systens

19:

20: Version: 1997-07-07 -->

21:

22: <IENTITY acute “&#180;” ><!--=acute accent-->

23: <! ENTITY breve “&#x2D8;" ><!--=breve-->

24: <V ENTITY caron “&#x2Cr7;" ><!--=caron-->

25: <IENTITY cedil “&#184;" ><l--=cedilla-->

26: <IENTITY circ “Am ><l--=circunfl ex accent-->

27: <IENTITY dblac “&#x2DD;" ><!--=double acute accent-->
28: <IENTITY die “&#168;" ><!--=dieresis-->



29:
30:
31:
32:
33:
34:
35:

<I'ENTI TY dot “&#x2D9; " ><!--=dot above-->
<IENTITY grave *“ " ><!--=grave accent-->
<IENTITY macr “&#175;” ><!--=nmcron-->

<I ENTI TY ogon “&#x2DB; " ><!--=0gonek- - >
<IENTITY ring “&#x2DA; " ><!--=ring-->
<IENTITY tilde “&#x2DC,” ><!--=tilde-->
<IENTITY uni “&#168; " ><!--=unm aut mark-->

The entity sets are provided as separate files, one for each set. If you know that you' re going to need a
particular set of charactersfor an XML document, you can just include the necessary declaration in your
XML DTD, asshownin Listing 8.5.

Listing 8.5 Typical Notation DeclarationsinaDTD

CcoNORrwNM R

<?xm version="1.0" standal one="no” ?>
<! DOCTYPE chapter SYSTEM “chapter.dtd” |

<IENTITY %1SA at1 PUBLIC “I1 SO 8879-1986// ENTI Tl ES
Added Latin 1//EN/XM." “isolatl.xm”>
% SA at 1;

<IENTITY % | SOnum PUBLI C “1 SO 8879: 1986/ / ENTI Tl ES
Nuneri c and Special Gaphic//EN/XM” “isonum xm ”>
% SOnum

<IENTITY % | SOpub PUBLI C “1 SO 8879: 1986/ / ENTI Tl ES
Publ i shing//EN / XM." “isopub. xm ">

% SQpub;

1>

<chapt er><nunber/> ... </chapter>
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|:| Note that the form of the entity declaration in the DTD differs slightly from that
used in the entity fileitself (Listing 8.4). A system identifier hasto be used as
well as the public identifier, but thereisno SYSTEM keyword.

Summary

Y ou’'ve now learned several methods for getting charactersinto an XML text entity
that aren’t normally available from your keyboard. Not only have you learned about
character encoding schemes, you' ve learned how to incorporate whole sets of special
characters through entity sets.

Y ou have also learned how to include external graphics files by declaring them with
specific notations and then referencing them in the XML document, as well as how to
declare a helper application that can be used to process the data.

Apart from the fact that you have to use external entities to include binaries such as
graphicsfilesin your formatted XML output (in the raw XML code, you just include
entity references), entities can be awonderful tool for breaking up a complex collection
of many documents into manageable chunks. By using internal and external text
entities, combined with the hierarchical ordering applied to interpreting the two DTD
subsets, you can implement a staged hierarchy of template content. At the global level,
you can safely set up default settings and then let individual XML documents
implement local overriding changes when you need to.
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Asyou will learn on Day 10, “Creating XML Links,” XML’s extremely powerful
linking facilities make this task even easier. Tomorrow, you will put everything you've
learned to the test by actually validating XML documents—the make-or-break
evaluation of whether your XML code is going to work or not.

Q&A

Q How can you put unparsed (non-XML) text in an external entity?

A There are several ways. Y ou could declare a TEXT notation, but this would
not allow you to physically include the text in the XML document. (It would go
the hel per application you designated in the notation declaration.) The best way
would probably be to declare the file containing the text as an external text
entity and put thetext in that fileina CDATA section.

Q You cannot use parameter entitiesin an XML document, but can you use
general entitiesinaDTD?

A No. Parameter entities are exactly the same as general entities. They contain
markup text (the only text you can havein aDTD, other than comments), so
they perform exactly the same function.

Q Arethereany limitson the size of entities?

A None that XML imposes. SGML does set some limitations on the size of
certain objects (such as the lengths of names), but these have all been removed
in XML. The only limits would be those imposed by your XML application or
by the computer on which you’ re working.

Q Can you usean ANSI codefor acharacter?

A No. Entering the ANSI code for a character was a feature available in some
Microsoft Windows packages, and it has nothing to do with XML. There are
fewer and fewer packages that support this shortcut, and a shortcut was all it
was. All it did was give you another method of entering a character, in the
current encoding scheme, that isn’t available on the keyboard. If your editing
package supports this and you want to use it, do. Don’t confuse this with
character encoding, however.

Q What happensif the software declared for a notation isn’t there or can’t
be executed for somereason?

A Asfar as XML'’s concerned, nothing. All the XML processor will do is check
that the declaration is correct. It's up to the XML application to process the
contents of an entity that uses the notation. The application is also responsible
for figuring out what to do if the helper application isn’t there (it might have its
own internal viewer, after all).

Exercises

1. Develop asimple DTD for abasic business |etter. It needn’t be
complex—just enough for a letterhead, address blocks, and basic text.

2. Create asimpleletter in XML using your letter DTD. Extend the XML code
in the document and the DTD to include a standard letterhead that contains a
GIF-format company logo.

3. Now set up your XML application so that you can quickly and easily put
your name in the signature block.
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Chapter 9
Checking validity

During the previous days you have learned how to write document type definitions (DTDs), the
formal specifications of the structure of your XML files.

Now you may have two questions:

* How can | check that my DTD is correct?
* How can | check that my documents comply with the rules defined in the DTD?

Validating parsers can do these jobs for you. In this chapter you will learn to:

» Check your DTD using DXP

» Check your DTD using XML for Java

* Check if your XML files comply with the rules of your DTD using the DXP parser

» Check if your XML files comply with the rules of your DTD using the XML for Java
parser from IBM

|:| For overviews and lists of available parsers, refer to Day 5, “Checking Well-
Formedness.”

Checking Your DTD with DXP

Finding and installing the DXP parser was discussed on Day 5. Now let’s see how it can be used
to check your DTDs.
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At the DOS prompt, type
jre -cp .;c:\datachannel \ dxp\cl asses dxpcl -s -v c:\xmex\file.xm
where

* jreinvokesthe Java Runtime Engine.

* -cp setsthe classpath (where to find the classes used). In this case two paths are specified:
thefirst (.) refersto the current working directory, and the second is c:\datachannel\dxp\classes;
they’ re separated by ;.

* dxpcl isthe name of the Java program (class).

* -sstands for silent mode.

D For the moment, we are only interested in the errorsin your file. When silent mode is specified, the only
output generated is the error messages.

» -y stands for validation on.
* c\xmlex\filexml is the file to be checked.

Walkthrough of a DTD Check with DXP

Now we're going to check the markup declarations shown in Listing 9.1.

[ ] Listing 9.1 dtdv.dtd—Declarations to Be Checked Using DXP

1: <IENTITY % adnmonitions “(tip | warning | note)” >

2: <IENTITY % paracontent “(#PCDATA | icon | nmenu | xref |
i conbnp)*” >

3:
4: <! ELEMENT hel ptopic (title, rule, procedure, rule?,
O %adnoni tions;) >

5: <! ATTLI ST hel ptopic id | D #l MPLI ED>

6:

7: <IELEMENT title (#PCDATA) >

8: <IATTLIST title keyword CDATA>

9:

10: <! ELEMENT procedure (stept)>

12: <IELEMENT step (action, (%adnonitions;)*) >

13:

14: <! ELEMENT action %aracontent; >

15: <! ELEMENT tip %aracontent; >

16: <! ATTLIST tip targetgroup (beginners | specialists)
0 “begi nners” >

17:

18: <! ELEMENT war ni ng %par acontent; >

19: <! ELEMENT note %paracontent; >

20: <! ELEMENT icon (#PCDATA) >

21: <!ELEMENT nenu (#PCDATA| shortcut) +>

22:

23: <!/ ELEMENT xref (#PCDATA) >

24: <I ATTLI ST xref |inkend idref #REQU RED>

25:



-26: <! ELEMENT shortcut (#PCDATA) >
27: <! ELEMENT tip (#PCDATA) >
28:
29: <! ELEMENT iconbnmp EMPTY>
30: <!V ATTLI ST iconbnp src ENTITY #REQUI RED
31: type NOTATION (bnp | gif) “gif”>

D Thisis aperfect opportunity to test your knowledge. Before letting the parser point out the errors to you,
try to discover them by yourself: find how many there are, describe them, and figure out how you would
solve them.

Markup declarations can appear in two places:

* Inthe externa or
* Intheinternal subset of the document type declaration

When external, the markup declarations exist in an external file (a special kind of externa entity),
and the document type declaration in the XML file needsto point to this externd file:

<I DOCTYPE hel ptopi ¢ SYSTEM “http://ww. protext.be/ hel p.dtd” []>
In our case, the XML file should be as shown in Listing 9.2.

Listing 9.2 dtdv.xm—Simple XML Fileto Parse Using DXP

1: <?xm version=“1.0" ?>
2: <! DOCTYPE hel ptopi ¢ SYSTEM “dtdv. dtd” |

3 1>

Y ou started your XML file with a document type declaration that refersto the external subset in
file“dtdv.dtd”.

D Bear in mind that on the file system, your XML file (dtdv.xml) heeds to be in the same location
(subdirectory) as “dtdv.dtd”.

Now let’s run DXP to expose any errors:

jre -cp .;c:\datachannel \ dxp\cl asses dxpcl -s -v c:\xm ex\dtdv.xm
Thefirst error message appears:

D FATAL ERROR: encountered “>". Was expecting one of: <EOF> , <S>

Location: file:///c:./xmlex/dtdv.dtd:8:30
Found errors/warnings:. 1 fatal error(s), 0 error(s) and 0 warning(s)

[] For the structure of the error messages generated, see Day 5.



The problem has to do with thisline:

“<I ATTLI ST title keyword CDATA>"
Here you declare the attributes for the element title; in this case there’ s only one (keyword).
For each attribute, you need to have a definition with the following parts:

* The name of the attribute
» Thetype of the attribute
» A default

These are all separated by a space.
In this case, you have defined only the following:

* The name, keyword
* Thetype, CDATA or stringtype, which may take any literal string as value

Y ou’ ve forgotten to include the default. The missing default needs to be one of the following:
* #REQUIRED
e #IMPLIED
« An attribute value optionally preceded by #FIXED

And it needs to be preceded by a space.

Y ou opt for #lMPLIED, so the line becomes

<IATTLI ST title keyword CDATA #l VPLI ED>

Parse again and receive

[] FATAL ERROR: encountered “+”. Was expecting: “*”
Location: file:///c:/xmlex/dtdv.dtd:21:34

Found errors/warnings: 1 fatal error(s), 0 error(s) and 0 warning(s)

[ ] It concerns <IELEMENT menu (#PCDATA shortcut)+>,
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When you have mixed content—character data interspersed with child elements—the
content model needs to have the * occurrence indicator. The line needs to become

<! ELEMENT nmenu (#PCDATA| shortcut)*>

The next error wereceiveis:

|:| FATAL ERROR: encountered “idref”. Was expecting one of:
0”ID" , “IDREF” , “IDREFS’ , “ENTITY” , “ENTITIES" , “NMTOKEN" ,
0“NMTOKENS’ , “NOTATION” , “CDATA” , “%", “(“

Location: file:///c:/xmlex/dtdv.dtd:24:24
Found errors/warnings:. 1 fatal error(s), O error(s) and 0 warning(s)

|:| All keywords (including “idref”) need to be in uppercase in XML. After this
correction we receive:

|:| ERROR: element declared twice “tip”
Location: file:///c./xmlex/dtdv.dtd:27:11
ERROR: notation not declared “bmp”
Location: file:///c:/xmlex/dtdv.dtd:31:41
ERROR: notation not declared “ gif”
Location: file:///c./xmlex/dtdv.dtd:31:44

FATAL ERROR: encountered end of file
Location: :3:4
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Found errors/warnings. 1 fatal error(s), 3 error(s) and 0 warning(s)

D Now thisisinteresting. You'll have three errors and one fatal error over here.

The element tip is declared twice. The specification clearly states that no element type
may be declared more than once. Thisisavalidity constraint. Violations against
validity constraints are considered errors. Correct this by deleting the second element
declaration of tip.

Y ou receive errors on the notations, which is understandable because according to the
specification, all notation names in the declaration must have been declared.

Add notation declaration for BMPs and GIFs at the start of your file:

1: <! NOTATI ON bnp SYSTEM “pai nt. exe”>
2: <! NOTATI ON gif SYSTEM “” >

D If you' d added those two notation declarations at the end of the file, the problems still
wouldn't be resolved because notations (and entities) need to be declared before they are
referenced.

After this, you are stuck with one more error:
FATAL ERROR: encountered end of file
Location: :3:4
Found errors/warnings. 1 fatal error(s), O error(s) and 0 warning(s)

Obviously, encountered end of file is the error message, because our file contains only a
prolog and no element.

Because our interest isin simply checking the DTD, the missing element is not a
concern for the moment.

Y ou end up with no errorsin your DTD, as shown in Listing 9.3.

Listing 9.3 dtdv.dtd—The DTD with No Errors

1: <! NOTATI ON bnp SYSTEM “pai nt. exe” >

2: <INOTATION gi f SYSTEM “” >

3:

4: <IENTITY % adnonitions “(tip | warning | note)” >

5: <IENTITY % paracontent “(#PCDATA | icon | nmenu | xref |
[Ji conbnp) *” >

6:
7: <! ELEMENT hel ptopic (title, rule, procedure, rule?,
0% adnoni tions;) >

8: <! ATTLI ST hel ptopic id |ID #l MPLI ED>



9:
10: <!ELEMENT title (#PCDATA) >
11: <! ATTLIST title keyword CDATA #l VPLI ED>
12:
-13: <l ELEMENT procedure (step+)>
14: <! ELEMENT step (action, (%adnonitions;)*) >
15:
16: <! ELEMENT action %paracontent; >
17: <! ELEMENT tip %aracontent; >
18: <! ATTLI ST tip targetgroup (beginners | specialists)
[0“begi nners” >
19:
20: < ELEMENT war ni ng %par acontent; >
21: <! ELEMENT note %paracontent; >
22:
23: <! ELEMENT i con (#PCDATA) >
24: <! ELEMENT nenu (#PCDATA| shortcut)*>
25:
26: <! ELEMENT xref (#PCDATA) >
27: <I ATTLI ST xref l|inkend | DREF #REQUI RED>
28:
29: <! ELEMENT shortcut (#PCDATA) >
30:
31: <! ELEMENT iconbnmp EMPTY>
32: <I ATTLI ST iconbnp src ENTITY #REQUI RED
33: type NOTATION (bnp | gif) “gif”>

When internal, the declarations appear between the brackets ([ and ]) of the document
type declaration:

<I DOCTYPE hel ptopic [
< ELEMENT hel ptopic (title, procedure)>
<I' ATTLI ST hel ptopic id | D #REQU RED>

<hel ptopic>. ...

D Remember that the DTD of a document consists of both subsets, external and
internal, taken together.

For the moment, all your declarations are in the external subset of your document type
declaration.

What will happen if you copy the content of your file inside your internal subset and
don’'t refer anymore to the external file with the declarations, as shown in Listing 9.4?



[ ] Listing 9.4 dtdv.xmi—XML File with Declarationsin the Internal Subset

<?xm version=*1.0" ?>

<! DOCTYPE hel pt opi ¢ [

<! NOTATI ON bnp SYSTEM “pai nt. exe” >
<! NOTATION gi f SYSTEM “" >

aRrebE

6: <IENTITY % adnonitions “(tip | warning | note)” >

7: <IENTITY % paracontent “(#PCDATA | icon | nenu | xref |
Oiconbmp)*” >

8:
9: <! ELEMENT hel ptopic (title, rule, procedure, rule?,
0% dnonitions;) >

10: <! ATTLI ST hel ptopic id |ID #l MPLI ED>

11:

12: <!ELEMENT title (#PCDATA) >

13: <! ATTLIST title keyword CDATA #l VPLI ED>

14:

15: <! ELEMENT procedure (step+)>

16: <!ELEMENT step (action, (%dnonitions;)*) >

17:

18: <! ELEMENT action Y%aracontent; >

19: <!ELEMENT tip %aracontent; >

20: <! ATTLI ST tip targetgroup (beginners | specialists)
[0“begi nners” >

21:

22: <! ELEMENT warni ng %paracontent; >

23: <! ELEMENT note Y%paracontent; >

24:

25: <! ELEMENT icon (#PCDATA) >

26: <! ELEMENT nenu (#PCDATA| shortcut)*>

27:

28: <! ELEMENT xref (#PCDATA) >

29: <! ATTLI ST xref |inkend | DREF #REQUI RED>

30:

31: <! ELEMENT shortcut (#PCDATA) >

32:

33: <! ELEMENT i conbnmp EMPTY>

34: <! ATTLI ST iconbnp src ENTITY #REQUI RED

35: type NOTATION (bnp | gif) “gif”>

36:

37: 1>
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Parsing thisfile gives you the following:

|:| FATAL ERROR: parameter entity reference in entity valuein
O internal subset for “admonitions’

Location: file:/c:/xmlex/dtdv.xml:9:65

|:| In the internal subset, parameter-entity references (%admonitions; and %paracontent;) can
occur only where markup declarations can occur, not within markup declarations such as
the declaration of the element tip. This means that the following is allowed:

<! DOCTYPE hel ptopic [

<I ATTLI ST hel ptopi c a CDATA “All">
<IENTITY % buttons SYSTEM “button. ent”>
%ut t ons;

1>

Y ou can include the parameter entity reference %buttons; at that place because markup
declarations could be entered a so.

The following is not allowed:

<! DOCTYPE hel ptopi c [

<IENTITY % par acontent “(#PCDATA | enphasis)*”>
<IELEMENT tip %aracontent; >

1>

Thisis because the parameter entity reference appears in a markup declaration. Y ou can solve
this by using either of these methods:
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* Bring everything back to the external subset.
» Replace the parameter references with their declared content, as shown in Listing 9.5.

Listing 9.5 dtdv.dtd—Corrected File with Parameter Entity References Replaced

<?xm version="1.0" ?>

<I DOCTYPE hel ptopic [

<! NOTATI ON bnp SYSTEM “pai nt . exe” >

<! NOTATI ON gi f SYSTEM “” >

. <IELEMENT hel ptopic (title, rule, procedure, rule?,
O(tip | warning | note)) >

6: <! ATTLI ST hel ptopic id I D #l WPLI ED>

7.

8: <IELEMENT title (#PCDATA) >

9: <IATTLIST title keyword CDATA #l MPLI ED>

10:

11: <!ELEMENT procedure (step+)>

12: <! ELEMENT step (action, ((tip | warning | note))*) >
13:

14: <! ELEMENT action (#PCDATA | icon | menu | xref |
Oiconbmp)* >

15: <! ELEMENT tip (#PCDATA | icon | nmenu | xref | iconbmp)* >
16: <! ATTLIST tip targetgroup (beginners | specialists)
0 “begi nners” >

17:

18: <! ELEMENT warning (#PCDATA | icon | menu | xref |
Oiconbnmp)* >

19: <!ELEMENT note (#PCDATA | icon | nenu | xref | iconbmp)* >
20:

21: <! ELEMENT icon (#PCDATA) >

22: <! ELEMENT nenu (#PCDATA| shortcut)*>

23:

24: <! ELEMENT xref (#PCDATA) >

25: <! ATTLI ST xref |inkend | DREF #REQUI RED>

26:

27: <! ELEMENT shortcut (#PCDATA) >

28:

29: <! ELEMENT iconbnmp EMPTY>

30: <! ATTLI ST i conbnmp src ENTITY #REQUI RED

31: type NOTATION (bmp | gif) “qgif”>

32:

33: 1>

LA

Checking Your DTD with XML for Java

XML for Javaisavalidating XML parser written in 100% pure Java. The package
(com.ibm.xml.parser) contains classes and methods for parsing, generating, manipulating, and
validating XML documents. XML for Javaisarobust XML processor and is very complete.



Installing XML for Java

* Download XML for Java from http://al phaworks.ibm.com/formula/xml. Thefile

xml4j_1 1 9.zip is 1.288KB.
e Unzip xml4j_1 1 9.zip into a new directory, such as c:\xmil4;j.

D Because this is another Java implementation, make sure you have Java Virtual Machine version 1.x
running. Refer to Day 5 for details.

Using XML for Java

At the DOS prompt, type

jre -cp c:\xm4j\xm4j.jar trlx c:\xmex\dtdv. xm
where

* jreis used to invoke the Java Runtime Engine.

* -cpisused to set the classpath. In this case you refer to the jar (Java archive file) with
the name xml4;j jar.

* trix isthe Java class that does the parsing.

e c\xmlex\dtdv.xml is the file to be checked.

Walkthrough of a DTD Check with XML for Java

[] You'll be using the samefileasin Listing 9.1. Here are the error messages received:

dtdv.dtd: 8, 30: Spaces are expected.

dtdv.dtd: 8, 30: ‘#REQUIRED’ or ‘#IMPLIED’ or ‘#FIXED’ or

O attribute value is expected.

dtdv.dtd: 21, 35: This content model is not matched with

0 the mixed model ‘ (#PCDATA|FOOIBAR|...|BAZ)*’: ‘ (#PCDATA |shortcut)+'
dtdv.dtd: 24, 29: ‘CDATA’ or ‘ID’ or ' IDREF or ‘IDREFS or

O'ENTITY’ or ‘ENTITIES or ‘NMTOKEN’ or ‘NMTOKENS' or ‘NOTATION’
Oor ‘(" isexpected.

dtdv.dtd: 27, 24: Element ‘tip’ is already declared.

dtdv.dtd: 31, 27: NOTATION ‘bmp’ is not declared.

dtdv.dtd: 31, 33: NOTATION ‘gif’ is not declared.

c:\xmlex\dtdv.xml: 3, 3: The document has no element.

[] Every error message consists of the following:

The file in which the error appears

The line number

The character position where the problem was detected
A description

With XML for Java, you receive al errorsin one run with very clear error messages.

The last error message has to do with not having a complete document, but only a pointer to the
DTD.

With XML for Java, it is possible to check the DTD directly. Y ou have to add the parameter —dtd
to the command line and read the file with the external subset directly:


http://alphaworks.ibm.com/formula/xml

jre -cp c:\xm4j\xm4j.jar trlx -dtd c:\xnml ex\dtdv.dtd

Thisisamuch cleaner way of doing it. Of course, you will receive the same results except for
the last error, The document has no element.

Checking Your XML Files with DXP

At the DOS prompt, type the following:
jre -cp .;c:\datachannel \ dxp\cl asses dxpcl -s -v c:\xm ex\wf g.xnl
where

* jre invokes the Java Runtime Engine.

* -cp sets the classpath (where to find the classes used). In this case you’ ve specified two
paths: the first (.) refers to the current working directory, and the second is
c:\datachannel\dxp\classes; they’ re separated by ;.

* dxpcl isthe name of the Java program (class).

* -sstandsfor silent mode.

* -v standsfor validation on.

» c\xmlex\wfg.xml isthe file to be checked.
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Walkthrough of an XML File Check with DXP

On Day 5, you made the file wfg.xml well-formed with the help of parsers. Thisfile (shownin Listing 9.6)
contains a description of a help topic.

Listing 9.6 wfg.xml—The Well-Formed Help File

<?xm version=“1.0" ?>
<?protext objid=xl5678" ?>
<! DOCTYPE hel ptopi c |
<IENTITY doubl eclick “Doubl e-click”>
1>
<hel pt opi c>
<title keyword="printing, network; printing,shared printer”>How to
Ouse a shared network printer?</title>
8: <procedure>
<st ep><action>In <i con>Network Nei ghborhood</icon>, |ocate
Oand doubl e-click the conputer where the printer you want to
Ouse is |located. </action>
9: <tip targetgroup="begi nners”>To see which conputers have shared
Oprinters attached, click the <menu>Vi ew</ nenu> nenu,
10: click <menu>Detail s</ nmenu>, &anp; look for printer names or
Odescriptions in the Comrent colum of the Network
0 Nei ghbor hood w ndow. </ ti p>
11: </step>
12: <step>
13: <action>&doubl eclick; the printer icon in the w ndow
Othat appears.</action>
14: </step>
15: <step>
16: <action>
17: To set up the printer, <xref |inkend="id45">follow the instructions
O</xref> on the screen.
18. </action></step>

NoahkhonkE
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19: </ procedure>

20: <rule form=“double”/>

21: <tip>

22: <p>After you have set up a network printer, you can use it as
Oif it were attached to your conputer.

OFor related topics, |ook up &quot; printing&quot; in the Help | ndex.
23. </ p>

24. </tip>

25: </ hel pt opi c>

Earlier in this chapter you corrected a DTD describing the structure of a help topic. (Refer to Listing 9.3.)

Now you want to relate both. Do this by referring to the file dtdv.dtd in the DOCTY PE declaration of
wfg.xml:

<! DOCTYPE hel ptopi ¢ SYSTEM “dtdv.dtd” []>

The change is shown in Listing 9.7.

[ ] Listing 9.7 wigxmi—The DTD Is Now Referred to in the DOCTY PE Declaration

<?xm version="1.0" ?>

<?protext objid="15678" ?>

<! DOCTYPE hel ptopi ¢ SYSTEM “dtdv. dtd” [

<IENTI TY doubl ecli ck “Doubl e-click”>

]>

<hel pt opi c>

<title keyword="printing, network; printing, shared printer”>How
Oto use a shared network printer?</title>

8: <procedure>

9: <step><action>ln <i con>Network Nei ghborhood</icon>, |ocate and
Odoubl e-click the conputer where the printer you want to use is
Ol ocated. </action>

10: <tip targetgroup="begi nners”>To see which conputers have shared
Oprinters attached, click the <menu>Vi ew</ menu> nenu,

11: click <menu>Detail s</menu>, &anp; |ook for printer nanmes or
Odescriptions in the Comrent colum of the Network Nei ghborhood
Ow ndow. </ tip>

12: </step>

13. <step>

14: <action>&doubl eclick; the printer icon in the w ndow that

O appears. </ acti on>

15: </step>

16: <step>

17: <action>

18. To set up the printer, <xref |inkend="id45”>follow the
Oinstructions</xref> on the screen

19: </ action></step>

20: </ procedure>

21: <rule form=“double”/>

22: <tip>

23: <p>After you have set up a network printer, you can use it as
Oif it were attached to your conmputer. For related topics,

Ol ook up &quot; printing&quot; in the Hel p Index.

24: </ p>

25: </tip>



26: </ hel pt opi c>

Let’s start checking:
jre -cp .;c:\datachannel\dxp\cl asses dxpcl -s -v c:\xmex\wfq.xn

Theresultis

[] ERROR: Invalid content : procedure
Possible: rule
Location: file:/c:/xmlex/wfg.xml:8:2
ERROR: element not declared in DTD “rule”
Location: file:/c:/xmlex/wfg.xml:21:2
ERROR: attribute hasn’t been declared in the DTD “form”
Location: file:/c:/xmlex/wfg.xml:21:7
FATAL ERROR: java.lang.NullPointerException:
Location: :0:0
D What' s the defined content of your help topic? Y our help topic needs to start with atitle, followed
by arule, and after that the procedure. Thisisn't the case in your document.

Let’s start to add the rule to your document:

7: <title keyword="printing, network; printing,shared printer”>How to
Ouse a shared network printer?</title><rul e/ >

D rule is an empty element. Remember this special syntax:
<rule></rule>
Or

<rule/>

Let’srun your parser again:

[] ERROR: element not declared in DTD “rule”
Location: file:/c:/xmlex/wfg.xml:8:2

ERROR: element not declared in DTD “rul€”
Location: file:/c:/xmlex/wfg.xml:21:2

ERROR: attribute hasn’t been declared inthe DTD “form”
Location: file:/c:/xmlex/wfg.xml:21:7

FATAL ERROR: java.lang.NullPointerException:
Location: :0:0

[] The specification defines the following validity constraints:

 An€elementisvalid if thereis adeclaration.
¢ An attribute must have been declared.

Previous |Table of Contents [Next
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If thisisn't the case, you have errors. So add declarations for the missing elements and
attributes:

<! ELEMENT rul e EMPTY>
<I'ATTLI ST rule form(single | double | dotted) “single’>

When you parse again, you receive the following:

|:| ERROR: Invalid content : p
Possible: iconbmp, icon, menu, #PCDATA, , xref
Location: file:/c:/xmlex/wfg.xml:23:2

ERROR: element not declared in DTD “p”
Location: file//c:/xmlex/wfq.xml:23:2

ERROR: unknown ID referred “id45”
Location: file:/c:./xmlex/wfg.xml:26:14

Found errors/warnings: O fatal error(s), 3 error(s) and 0 warning(s)
|:| The tip after the second rule contains ap, which isn’t allowed by the DTD. Let’s
remove the start and end tag of p within element tip from wfg.xml.

|:| ERROR: unknown ID referred “id45”
Location: file:/c:/xmlex/wfg.xml:25:14

Found errors/warnings. O fatal error(s), 1 error(s) and 0 warning(s)
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[ ] IDREF values must match the value of some ID attribute in the XML document,
which isn’'t the case here. There s no element in your document with an attribute
of type ID with the value “id45".

Remove the xref € ement, which leads to a valid document.

Checking Your XML Files with XML for Java

At the DOS prompt, type the following:
jre -cp c:\xm4j\xm4j.jar trlx c:\xmex\wq.xm
where

* jreisused to invoke the Java Runtime Engine.

* -cp isused to set the classpath. In this case you refer to the jar (Javaarchive
file) with the name xmi4j jar.

* trIx isthe Java class that does the parsing.

e c\xmlex\wfg.xml isthe file to be checked.

Walkthrough of an XML File Check with XML for Java

D Usethefilein Listing 9.5. With XML for Java, you' Il generate the following
error messages:

D c\xmlex\wfq.xml: 21, 22: Attribute ‘form’ of element ‘rule’
O isnot declared.
c:\xmlex\wfqg.xml: 21, 22: Can't find content model of ‘<rule>’.
c:\xmlex\wfq.xml: 24, 5: Can't find content model of ‘<p>’.
c:\xmlex\wfqg.xml: 25, 7: Content mismatch in ‘<tip>'. Content model is
" (#PCDATA |icon|menuixref|iconbmp)*’.
c:\xmlex\wfg.xml: 26, 13: Content mismatch in ‘ <helptopic>’.
O Content model is‘ (titlerule,procedure,rule?,(tipjwarning|note))’.
c:\xmlex\wfg.xml: 18, 45: ID ‘id45'’ is not defined in the document.

The problems encountered are

» No element and attribute list declarations for the element rule.

» Using ap inside the element tip, which isn’'t allowed according to the DTD.
» Thetitle needs to be followed by arule element, according to the DTD.

» The xref element, through its attribute linkend of type IDREF, refersto a
unique identifier 1D, which doesn’t exist in the XML document.

Summary

In this chapter you used two parsers written in Java, DXP from Datachannel and XML
for Javafrom IBM, to do the following:

» Check the declarationsinthe DTD.



D Remember that the treatment is different for declarationsin the external subset compared to
the internal subset.

» Tocheck if XML documents comply with the rules defined in the Document
Type Definition (DTD).

Q&A

Q Why should | bother to havevalid XML files?

A Weéll, it ismuch easier to use valid XML files. If you know that the element
tip may appear only in this or that context, you only need to worry about what to
do with the element tip in your program or your style sheets for the contexts
known. Whereas if atip can appear everywhere, your program or style sheet
will become much more complicated and elaborate.

In addition, it is much easier to exchange files when you know that they use the
same grammar.

Q Doesa browser care?

A No, abrowser can work with awell-formed XML file. A well-formed file
carries enough information for the browser to create a tree structure and render
thefile.

D The quality of rendering depends on the styles co-delivered,
of course.

Q Isthereother softwarethat cares?

A Authoring tools will care about validity. If you want to start editing a new
XML file, the software will ask you which DTD to use. After that, the software
will guide you through the editing process by only making available those tags
that are allowed by the content model. In thisway, you're sure to have well-
formed and valid XML files.

Q Arethereother validating par sers available?

A Yes. There's MSXML from Microsoft and Larval from Tim Bray at
Textuality, both written in Java.
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. Thisexercise involves the following XML file, valg.xml:

<I DOCTYPE ref erences SYSTEM “docb. dtd” [

<refentry id="refentry. xref”>

<r ef net a>
<refentrytitle>delete_mark</refentrytitle>
</refmeta>
<r ef nanedi v>
<r ef nane>del et e_mar k</ r ef nanme>
<ref purpose>Del etes the currently

Oselected region and puts it in the specified paste buffer
O </ ref purpose>

10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24
25:

</ ref namedi v>
<r ef synopsi sdi v>
<title>Synopsis</title>
<crdsynopsi s>
<conmand>del et e _mar k</ command>
<ar g><opt i on>- append</ opti on></ ar g>
<ar g><r epl aceabl e>buf f er nane</ r epl aceabl e></ ar g>
</ cmdsynopsi s>
<cndsynopsi s>
<conmand>del et e_mar k</ command>
<arg>nul | </ arg>
</ cmdsynopsi s>
</ refsynopsi sdi v>
<refsect >
<title>Description</title>
<para>Thi s command del etes the currently sel ected
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Oregion and puts it in the paste buffer specified.

O1f no buffer nane is supplied, the current paste buffer is
Oused (see <citerefentry><refentrytitle>set paste=buffernane
O</refentrytitle></citerefentry>).

26: If the <literal ><repl aceabl e>buf f er name</ r epl aceabl e>
O</literal> s <literal>null</literal> the selection is

Odel eted without copying it to a paste buffer.

27: This command corresponds to the <interface>Del ete</interface>
Omenu itemon the default <interface>Edit</interface> nenu.
28: If the <option>-append</option> option is selected, text
Ois inserted at the end of the buffer rather than
Oconpletely replacing its contents. </ para>29 <command>dm

O </ conmand> is a synonym for <comrand>del et e_nar k</ conmand>.
30: </para>

31: </refsect>

32: <refsect>

33: <title>Exanpl es</title>

34: <screen>Command: <useri nput >dnx/ useri nput ></ scr een>

35: <screen>Conmand: <useri nput>dm buf A</ useri nput ></ screen>
36: <screen>Command: <useri nput>dm -append buf 2</useri nput >

O </ screen>
37:</refsect>
38:</refentry>

And the following DTD file, docb.dtd, which isreferred to in valg.xmi:

1: <IENTITY %in-line “option | replaceable | citerefentry
O] refentrytitle | literal | userinput | interface |
Ocomrand | arg” >

2: <IENTITY % paracontent “(#PCDATA | %n-line;)*">

3: <!/ ELEMENT refentry (refneta?, refnanediv, refsynopsisdiv,
Orefsect+)>

4: <IATTLIST refentry id | D #REQU RED>

5: <!/ ELEMENT refneta (refentrytitle, refmscinfo*) >

6: <! ELEMENT refentrytitle (#PCDATA)>

7: <! ELEMENT refm sci nfo (#PCDATA) >

8: <! ELEMENT refnanediv (refnane, refpurpose)>

9: <! ELEMENT r ef name (#PCDATA) >

10: <! ELEMENT r ef pur pose %par acontent; >

11: <! ELEMENT refsynopsisdiv (title, cndsynopsis+)>
12: <! ELEMENT cmdsynopsi s (conmand, arg+)>

13: <! ELEMENT refsect (title, (para | screen)+ )>
14: <l ELEMENT title (#PCDATA) >

15: <! ELEMENT para Y%paracontent; >

16: <l ELEMENT screen %paracontent; >

17: <! ELEMENT option (#PCDATA) >

18: <! ELEMENT repl aceabl e (#PCDATA) >

19: <IELEMENT citerefentry (#PCDATA | refentrytitle)*>
20: <! ELEMENT literal (#PCDATA) >

21: <! ELEMENT useri nput (#PCDATA) >

22: <! ELEMENT interface (#PCDATA) >

23. <! ELEMENT conmand (#PCDATA) >

24: <! ELEMENT arg (#PCDATA | option | repl aceable)*>

* Detect the errors and the error messages that the parser will generate.
* Check the file with the parser of your choice.
 Correct all problems discovered.



2. Using the XML file you made during the previous days.
* Introduce errors.

|:| |Use the W3C recommendation as your reference,|

» Parsethe file with different parsers.
* Study the differences between the results of different parsers.
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Chapter 10
Creating XML Links

Amidst al the hype and speculation surrounding XML as alanguage, little attention has been paid to a pair of related proposals, XLink and X Pointer, that are
potentially far more exciting than the XML language itself. These two proposals, under the generic name of XML linking, represent arevolution in the way
documents can be linked. (In the first proposal, they were combined as a common XML Linking Language (XLL) document.)

Today you will learn the following:

» The differences between HTML and XML hyperlinks

» The various types of hyperlinksin XML and how they can be used to link multiple points, link read-only documents, and describe links
» How to use the various attributes of link elements to control how and when links are activated

» How to remap the attributes of elementsin existing XML documents to add hyperlink behavior that was not originally present
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Panorama PRO User Manual

1. Introduction

Welcome to Panorama PRO! If you do not have the time to read this
manual immediately, we suggest you at least review the chapter
izetting started. If you plan to use eFFanorama FRO to publish
documents, you should read the chapters dealing with publishing
Issues, especially the chapter Overview of the publishing process |

1.1. About Panorama PRO
esr(s 21610 RS is an sGML viewer: a program that enables you

to display SGML documents in a readable, useful, and flexible format.

Fanorama PRO can retrieve and display SGML files locally and over
the World Wide VWeb (www). e SGML stands for Standard
Generalized Markup Language—an international standard (IS0
8879) for describing the markup of structured documents. FPanorama
FPRO can work as a stand-alone SGML viewer, resolving hypertext
links over the Wi on its own, and as a helpar application which is
used with a Wi browser such as NCSA Mosaic, Spyglass

—r

Although
XLink and
HTML are
constantly
compared

| ||throughout

this chapter,
itisnot at al
necessary for
you to
understand
any of the
details of
HTML
hyperlinking.
However, if
you do
understand at
least alittle
of HTML,
you will
appreciate
even more
just how
exciting the
possibilities
arethat
XLink opens

up.

|E:\panoprotmanual\panoman. sgm

Hyperlinks

| e Il

Anyone who has ever opened a Web page knows immediately what hypertext looks like. What distinguishes hypertext from normal text are hyperlinks, the
characteristic blue underlined text that identifies hot spots that will move you to other pages when they’ re clicked with the mouse.

Arguably, it was the capability to link documents together that made the World Wide Web such a great success. It was certainly one of the design goals
behind the original HTML. (At CERN—the European Laboratory for Particle Research—in Switzerland, the wide distribution of projects and their related




documents prompted Tim Berners-Leeto look for some way to associate documents with each other regardless of their physical |ocation on the computer
network.)

A hyperlink (or link for short) is an association between two pieces of text, between a piece of text and an object (such as the graphics that are included on
_ Web pages by placing alink to the imagefil€), or even between an object and a piece of text (such as the image map mechanism in HTML that allows the
link to point to a different document according to where you click on an image).

Step 2

In the official terminology of the XLink proposal, alink is“an explicit relationship between two or

HUB Document A///\ more data objects or portions of data objects.” For the sake of simplicity, this chapter will just talk
< r/-\ about links between XML elements, regardless of what they contain.
extended link group -

document element

Satellite Document The standards also talk about link resources, objects that participatein links. | prefer to use the rather
e o less accurate but more manageable concept of atarget, even though actuating alink in XML can result
document element Step 1 extended link group ! nanageable concep oet, 9 g
S~ in far more than HTML’s simple link transversal.

| > document element
L1 document element
document element

Step 1

~

Satellite Document

Step 2 extended link group
document element
document element
document element

In the simple terms of HTML linking, alink is the association between a source and atarget. The target may be a complete HTML page, in which case the
description of the target (the locator) isaUniversal Resource Identifier (URI), or it may be a named element within an HTML page, which isidentified using
the # symbol, called afragment identifier, followed by the value of the NAME attribute of the target element. Tomorrow’ s discussion of the X Pointer
language gives more details about using fragment identifiers with XML documents.

The HTML code for the source of the link would look something like this:
<H3>Si npl e Li nki ng</ H3>

<P>This <A HREF=“<http://witer.xsdall.nl/sinplelink.htm#S15>">|i nk</ A>
points to a specific section in the docurment. </P>




And the HTML code for the section in the target document would look something like this:

<H4><A NAME=" S15” >Tar get Secti on</ A></ H4>
<P>This section is the one | want to link to. </P>

HTML can safely talk about the sources and targets of links because its linking mechanisms are so smple. XML’ s linking language, XLink, is so much more
powerful than HTML' s that it is no longer possible to refer to sources and targets. XLink talks about linking elements instead of sources—links can be
bidirectional, so the end of alink could be both a source and atarget. And it talks about resources instead of targets—a resource could be a piece of data, the
result of a database query, or an external link that acts as an intermediary en route to the final destination.

When you click on alink inan HTML page, a new pageisinvariably opened (although it might be in a new window or frame). In this simple scenario, it
makes sense to talk about following alink because you do appear to travel from one document to another. Asyou will learn later, XLink's syntax allows you
to specify multiple or grouped link locators, and the way in which they are processed can be more of an implementation issue (browser software) than a
linguistic matter. For this reason, XLink talks about traversing alink.

Now that we' ve got some of the terminology sorted out, let’ s look at what it all actually meansin practice.

Locators

XML links work with link elements. In turn, the link elements contain locators, in the form of attributes or other elements, that point to specific locations
within aresource.

Generdly, alocator isa URI, afragment identifier, or a URI combined with afragment identifier. Locators for XML documents are extended pointers
(XPointers), which you will learn about tomorrow.

The syntax of locators allows you to use the following variations:

» URI#fragment—This fetches the whole of the resource identified by the URI and then extracts the part identified by the fragment identifier.
* URI|fragment—The application can decide how it will process the URI in order to extract the resource. For example, this could be used to only
retrieve a specific part of adocument instead of the complete document.

If the fragment identifier is a character string that complies with XML’ srulesfor a name, the string is treated as the value of the id attribute of an XML
element. The locator &filehtml#ht7 would therefore point to the element in the file afile.html, whose id attribute value is ht7 (for example, <paraid="ht7">). This
built-in interpretation is meant to encourage you to use ID addressing, which in itself is a good practice because it is completely unambiguous. This form of
address does carry with it the risk of confusion, however, if your software does not ensure that all element ID values are unique within a document.
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Link Elements

In HTML, there are only two elementsthat can act aslinks: A (anchor) and IMG (image). In XML, alink exists simply because the link element says it does.
The existence of the link is identified by the element’s attributes. This means that absolutely any XML element can act as alinking element if you ensure that
it has the right attributes. Later today you will learn that you can actually redefine (remap) attributes as well. For now, we'll concentrate on the ideathat a
specific set of XLink attributes identify and describe alink.

The primary attribute that identifies an element as alink element is the xlink:form attribute, whose declaration in an XML DTD would look something like this
(not forgetting that an element that is declared as a link element must also conform to the structure that you want to specify in the DTD):

<! ELEMENT CORRELATI ON ANY>
<! ATTLI ST CORRELATI ON
x| i nk: f or m CDATA #F|I XED val ue >

Here, value is either simple or extended. (The value could also be locator, group, or document, but these are not linking elements in themselves but related
elements.) The meanings of these values are explained in the following sections.
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~ Simple Links

Simple links closely approximate the simple HTML linking mechanism described earlier today. Simple links have only one locator, and only work in one
direction:

<sinple.link xlink:form="sinple”
href="<http://me.comtitle.xm >">see al so</sinple.link>

Thissimplelink element contains a piece of text that acts as a resource, one end of the link. Thiskind of link is called an inline link. Y ou'll learn about inline
and out-of-line linking later today.

D Don't confuse the term inline link with links that are contained inside the current document—internal links—and those that point to other documents—external links. An
inlinelink issimply alink with a piece of text that acts as one end of the link (like the A elementsin HTML).

Extended Links

In simplelinks, XLink doesn’t really offer that much more than the basic linking that you’ re accustomed to seeing in HTML documents (although even here
there are afew substantial improvements). It isin extended links that XLink, and thus XML, really comes into its own. If nothing else can be considered
special about extended links, it’s exciting enough that they do not need to be physically contained in one of the XML files that the links go either to or from.
It goes further than this, though. Extended links allow XML documents to do the following:

« Link together any number of resources, resulting in multiple targets instead of a simple one-to-one relationship asin HTML.

* Link to and from resources that cannot contain the links themselves. This includes such things as graphics files, sound files, read-only documents,
and so on, whose coding doesn’t allow you to modify them to embed links.

 Enable the (dynamic) filtering, addition, and modification of links. Imagine being able to modify the links at a certain point so experienced readers
of atechnical manual can take a different path than novice readers.

* Enable application software to process the links in many other ways according to its own needs.

D Remember that the XLink and X Pointer developments are still working drafts. Unfortunately, this means that the proposal has not been implemented in the major Web
browsers (other than very basic support of XLink in Netscape's Mozilla source code), and it is highly unlikely that it will be implemented until the proposal has become
more stable.

Support is beginning to appear in other packages, however. The HyBrick software package (http://collie.fujitsu.com/hybrick SWA) supportsit, there's an experimental
implementation of parts of XPointer in the public domain Jade DSSSL processor (http://www.jclark.comSWA), and parts of it are being implemented in the IndelvIT
viewer/editor package (http://www.indelv.comSWA).

An extended link doesn't actually point to anything or link anything together. An extended link element identifies itself through its xlink:form attribute value


http://collie.fujitsu.com/hybrickswa
http://www.jclark.comswa/
http://www.indelv.comswa/

and contains a set of locator elements that together form the extended link:

<conmment xlink:form" ext ended” >
<opi nion xlink:form="“locator” href="note4”/>
<reference href="#section2.1"/>
<reference href="<http://here.confappB. htm >"/>
<reference href="references. htni/>

</ conment >

Aswith the other link elements, the nature of the extended link element is specified by the xlink:form attribute. Here, a comment element declaresitself to be an
extended link and an opinion element declares itself to be alocator element. As you can see, this can be done in the element start tag without having to use a
DTD. The declarations for these elementsin a DTD could look something like this:

<! ELEMENT comment ANY>
<I ATTLI ST conmment
xlink:form CDATA #FI XED “ext ended” >

<! ELEMENT opi ni on ANY>
<! ATTLI ST opi ni on
x| i nk: form CDATA #FI XED “| ocat or” >

<! ELEMENT r ef erence ANY>
<! ATTLI ST reference
xlink:form CDATA #FI XED “| ocat or” >

Note that | have used ANY as the content model for these elements, allowing any element to be contained inside one of these elements.

D |Don’t forget that if you are going to validate the XML document, the elements used for linking must still comply with the structural rules declared in the DTD.|

Where extended link elements contain locator elements that in turn contain elements themselves, only the locator elements themselves, and not the elements
they contain, are considered to be link resources.

So how would thiswork in practice? Well, let’slook at two paragraphsin an XML document that you want to cross-reference with each other. The easiest
way to do thisisto put asimplelink in each paragraph that points to the other paragraph, as shownin Listing 10.1.
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Listing 10.1 Cross-Referencing with Simple Links

<para id="ideal”><xref href="idea2”>A first
i mpression of the subject matter
woul d inevitably lead to the
conclusion that ... </xref></para>
<para id="idea2”><xref href="ideal”>Contrary
to our earlier conclusion, it
woul d appear that the evidence points
to a different ... </xref></para>

XNogRrLME

Listing 10.1 shows one direct solution to cross-referencing the two paragraphs, but what happens if
you then expand the thesis by including a third point that you want to bring into the discussion? At
best, you would have to do some annoyingly repetitious link editing; at worst, you might have to
completely rethink all the affected markup code.

Extended links, and in particular avariety of extended link called an out-of-line link (which is
covered later in this chapter) allow associative links like these to be created and maintained much
more easily. Putting the links somewhere else in the document, perhaps at the start to make them
easier to find, or even in a separate document, can make it much easier to make the links, find them,
and keep them up to date, as shown in Listing 10.2.
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D In an earlier chapter you learned how to place the DTD in an external file. Later on you learned how you
can easily break up an XML document into parts that you can pull together using entities. Later in this
chapter you will learn how to physically include pieces of text in the current document. Here, you are
learning how the links themselves can be contained in an external document. The suggestion of modular
document composition already should be dawning on you. These XML features open up possibilities for
ease of document management and construction that go far beyond anything even remotely possiblein
HTML.

Listing 10.2 Cross-Referencing with Extended Links

1. <argunent xlink:fornm="extended” >

2: <t hene xlink:form="locator” href="ideal”>

3: <theme xlink:form="locator” href="idea2”>

4: </argunent >

5: <para id="ideal”>A first inpression of the subject matter

6: would inevitably lead to the conclusion that ... </para>

7: <para id="idea2”>Contrary to our earlier conclusion, it

8: woul d appear that the evidence points to a different ... </para>

How aviewer behaves when you click on one of the extended link resources shown in Listing 10.2,
or even how it identifies the existence of an extended link, is an application issue and is not
addressed by the XLink specification. However, a special icon might be displayed to show that
thereis associated material, or a menu could pop up from which you could choose one of the link

_ ends. (There are other descriptive attributes for linking elements that would make this selection
more purposeful; these are described later on.)

Figure 10.1 shows the menu list that is displayed in SoftQuad’ s Panorama SGML browser.

[l

Figure 10.1 Picking a destination for a multiple-ended link.

E] In Figure 10.1, the two link ends next to the phrase “Panorama Pro” (indicated by the
pointing hand icon) both reference the link end next to the word “SGML.” Clicking on either
of the Panorama Pro link ends will simply bring you to the SGML link end. When you click
on the SGML link end (in Panoramaall links are two-way), there are two possibilities, so
Panorama displays alist of possible link ends so you can choose the one you want.

D It would have been more exciting to show you multiple linksin atrue XML package, but as yet thereis no
mainstream support for XML links (apart from the rudimentary support offered in Netscape' s Mozilla).

SoftQuad’ s Panoramais an SGML browser with an embedded HyTime engine that supports alot of the
advanced HyTime linking facilities—some of the same facilities that were inherited from HyTime by
XML. Despite the fact that it is meant to be used with SGML, Panoramawill still do a reasonable job of
rendering XML code, provided that the XML code you load into Panoramaiis valid and you do not drift
too far from pure SGML code. (An evauation version can be downloaded from http://www.sg.comSWA..)

Interestingly, it would be a simple task to add links between elements long after the document has
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been completed without actually having to change any of the content (especially when the links
aren’t contained in the participating document). This will make a lot more sense tomorrow when
you learn how to point to whole ranges of elements using extended pointers.

D The fact that you can add links to a document after it has been completed, without changing any of the
content of the document, means that you can aso link to and from parts of read-only documents, such as
documents contained on CD-ROM.

Extended Link Groups

You've adready learned that links can be located in external documents; this is achieved through the
use of extended link groups. Like an extended link, an extended link group element doesn’t point to
anything or link to anything. Instead, it contains a set of document elementsin which each
document (identified by a URI) contains the link resources:

<xternal .refs>
<ref.doc href="<http://here.combiblio.htm>"/>
<ref.doc href="lists.htnf/>

</ xternal .refs>

These element and attribute declarations could look something like thisin the XML DTD:

<I ELEMENT xternal.refs (ref.doc*)>

<I ATTLI ST xternal .refs
xl'ink:form CDATA #FI XED “gr oup”
st eps CDATA #| MPLI ED>

<! ELEMENT ref.doc EMPTY>
<I ATTLI ST ref. doc
xl i nk: form CDATA #Fl XED “docunent” >

Aswith so many of the other XLink elements, no rules are given as to how a browser or viewer
should behave when it encounters groups of links like this. However, with the additional descriptive
attributes described later on, a viewer could display a pop-up list of al the associations of a
particular type and allow you to pick one or more.

When using extended link groups, you are going to run the risk of one of the link document
elements also containing an extended link group. What happensiif that extended link group points
back to the original document, or to a document containing yet another extended link group? It
would take many linked extended link groups to land you in an impossible situation of infinite links
and link loops. To prevent this from happening, you can declare a value for the steps attribute of the
group element. Thisisanumerical value specifying how many layers of nesting you, as the author,
will permit. (The application is not required by XLink to obey this attribute, but one can hope that
the more user-friendly software packages will.)

D If you are building aweb around a central hub document, it would make alot of sense to specify avalue of
2 for the steps attribute of the base extended link group element (see Figure 10.2). Thiswould prevent any
extended link group elements in satellite documents from bouncing back through the original extended
link group and getting viewers completely tied in knots.
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Inline and Out-of-Line Links

In XLink, alink can beinline or out-of-line. By default, all link elements are inline (the value
of theinline attribute is true), so you only need to declare the attribute if the link element is out-
of-line (inline is false).

Thereisalot of confusion about the meanings of these terms, especialy when it is
complicated by the idea of links being inside or outside a document. Whether alink isinline
or out-of-line has absolutely nothing to do with whether it’s located inside the document or
not.

Simple links are essentially inline all the time. An out-of-line simple link is possible, but it is
rather hard to imagine the actual use of such athing. It would be a single-ended link, really, a
pointer to alocation without any other association... not much use to anyone.

[l

Figure 10.2 Using steps to limit linking with a hub document.

Where the distinction between inline and out-of-line links is relevant isin extended links.
Listing 10.3 shows an example of an inline extended link in an XML document.

Listing 10.3 An Example of an Inline Extended Link
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<para id="para4”>This is a
<xref.list>psychosomatic
<see. al so href="nmedl. xm "/>
<see. al so href="<http://ww. nmedi cal . conf defs. htn"/>
<see. al so href="para6”/>
</xref.list> condition, brought on by ...
</ par a>

Noghkrwnme

Here, the xref list element contains character data that serves as part of the associative trail
formed by the links. Therefore, the link element framed in the official terms of the XLink
specification contains alocal resource of the link.

If you look again at the same set of extended links, but rewritten as an out-of-line link, you
should be able to see the difference straight away, as shown in Listing 10.4.

Listing 10.4 Using an Out-of-Line Extended Link

1. <xref.list>

2: <see. al so href="para4”/>

3: <see. al so href="nmedl. xm "/>

4. <see. al so href="<http://ww. nmedi cal . conf defs. ht "/ >
5: <see. al so href="para6”/>

6: </xref.list>

7. <para id=“para4”>This is a psychosomatic condition,

8: brought on by ... </para>

When the extended link is rewritten as an out-of-line link, it is no longer located in the same
place as the link resources and contains a pointer to the local link resource rather than the
local link resource itself.

Link Behavior

Linksin HTML documents are either passive, like the A (anchor) element links that do
nothing until you actually click on them, or active, like the IMG (image) element that
automatically inserts the graphicsfile that it references (you can normally suppress this
behavior by changing the Web browser options so that images are not |oaded automatically).
Thelink behavior istied to that particular element, and thereislittle you can do to affect it.

In XLink, not only can you control when alink is activated, or traversed, you can control
what happens when alink istraversed. Thislink behavior is controlled by the show and actuate
attributes.

Link Effects



In HTML, an image is always embedded at the point at which its anchor element (IMG)
occurs. Other links are simple jumps to new documents, either in the same window, a new
window, or aframe in either the current window or a new one.

In XLink, the show attribute allows you to formalize this behavior for al links—rather than
relying on alink with a particular name—and allows you to do alittle bit more:

* show="embed’—When the link is traversed, the designated resource is embedded at
the point where the traversal started. This allows you to create virtual documents
composed of fragments of other documents, for example. Or, more practically, you can
create such things as dynamic tables of contents and indexes by picking up parts of
other elements and (seemingly) physically copying them to the link location.

* show="new”—When the link is traversed, the designated resource is displayed (or
processed) in anew context. This normally means that the resource is displayed in a
new window. But the important point is that whatever is done to the target resource
doesn’t affect the display of the starting resource. This could be used to include a piece
of text from an external document without its style declarations affecting the current
document.

* show="replace’—When the link is traversed, the designated resource replaces the
resource at which the traversal started. Thisisthe equivalent of an HTML link in
which the current HTML page is replaced with the new one.

When using extended links, it is possible for you to declare a default show attribute value for
the extended link element that will then override any default values declared for the locator
elementsin the DTD. For example, in this fragment, the first location element has the default
show attribute value of replace, but the second location €lement has a show attribute value of new
that overrides the default definition:

<ext ended show="repl ace” >

<l ocation href="nypage. htm ”/>

<l ocati on href="hispage. ht nf show="new'/>
</ ext ended>

Link Timing

In HTML, an image is always automatically embedded at the point at which its anchor
element (IMG) occurs. Y ou don’t have to do anything unless you have disabled automatic
image loading in the Web browser itself. Other links are passive, meaning that absolutely
nothing happens until you actually click on one.

In XLink, the actuate attribute allows you to formalize this behavior for al links rather than
relying on alink with a particular name, and it allows you to do specify what happens when a
link element is encountered:

* actuate="auto’—When any of the other resources of the same link are retrieved, this
resource is to be retrieved automatically. Used together with the show="replace’
attribute declaration, thislink behavior can be used to automatically redirect a viewer
to anew page, for example.

* actuate="user"—The resource is not to be retrieved until there is an explicit request to
do so. Thisisthe equivalent of an HTML link in which nothing happens until you
click on the source of alink.

When using extended links, it is possible for you to declare a default actuate attribute value for



the extended link element that will then override any default values declared for the locator
elementsin the DTD. For example, in the following fragment, the first location element has the
default actuate attribute value of user, and the second location €lement has an actuate attribute
value of auto that overrides the default value:

<ext ended act uat e="user”>

<l ocation href="nypage. htm” show="enbed”/>

<l ocation href="hispage. ht nf actuate="auto” show="enbed”/>
</ ext ended>
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With this code, you might not get the results you expected. The first resource (mypage.html) will be
retrieved, as expected. However, while doing this, the second resource (hispage.html, which has
actuate=auto) will be retrieved as well! Because they are both embedded, you will see them both, but
with other values of the show attribute, you could end up with something completely different than
what you thought would happen.

D When there is more than one embedded link and the actuation is automatic, you might expect one resource
to be actuated. It will be, but the actuation could be masked by a second actuation. The result will not be
disastrous, but you should be alert to the problems that declaring this link behavior might cause.

The behavior Attribute

An application can do many things with links. It can display special icons, play sounds, change
display characteristics... the possibilities are limitless.

D In the latest beta release of Internet Explorer 5 (November 1998), Microsoft has implemented an extension
to the CSS style sheet syntax that comes very close to the behavior attribute. This extension, called binary
behaviors, allows a piece of executable code (such as a program) to be attached to an HTML or XML
element.

XLink includes a behavior attribute that allows you to declare any other behavior associated with a
link. The content and significance of any value that you give this attribute, and how the application
reacts to that attribute value, is left for the application devel oper to decide.

Link Descriptions

One of the thingsthat’s sadly lacking in linking HTML documentsisthat it’s an all-or-nothing
situation. Either there’ salink or thereisn’t, and al links are exactly the same. There is absolutely no
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way of describing the nature of the relationship between two link resources. Y ou might follow an
HTML link only to find out that the link between the source and the destination were rather more real
in their creator’ s head than they are in the Web browser.

Thislack of away to provide a description of alink, the semantics, becomes even more critical when
there are multiple resources participating in the link, asin extended links. Here, it becomes
meaningless to offer multiple locators if there is no sensible way of either describing the relationship
or, at the very least, distinguishing between two parallel resources.

XLink provides several attributes that allow you to describe links and link resources:

* A link can have arole attribute that identifies the meaning of the link to the application. For
example:

<ext ended rol e="bi bl i ographi es” >
<l ocation href="nyfile.htnf/>
<l ocation href="hisfile.htm”/>
</ ext ended>

* When alink isinline, alocal resource can have a content-role attribute and a content-title
attribute. The content-role attribute identifies the part that the resource playsin the link (in
addition to the link’ s own role attribute). The content-title attribute acts as a caption to explain to
users the part that the resource playsin the link. For example:

<nylink content-rol e=“see al so” content-title="Reference”>
as nentioned in my other book.</nylink>

» A remote resource can have arole attribute and atitle attribute. The role attribute identifies
the part that the resource playsin the link (in addition to the link’ s own role attribute). Thetitle
attribute acts as a caption to explain to users the part that the resource playsin the link. For
example:

<ext ended rol e="Dbi bl i ographi es” >
<l ocation href="nyfile.htn
role="reference” title="This Chapter”/>
<l ocation href="hisfile.htm”
rol e=“reference” title="Wole Book”/>
</ ext ended>

D Having declared roles and titles for links can help make sense of the seemingly illogical linking applied so
often to HTML documents. Consider studying a piece of literature and choosing to display only the linksto
documents by same author, or that were written between certain dates!

Mozilla and the role Attribute

An example of the use of the role attribute can be found in the current (August 1998) rel ease of
Netscape’ s Mozilla code (which will most likely become Netscape Communicator 5 eventually).
Mozilla usesrole="HTML” to embed linked HTML documents into the current HTML document, as
shown in Listing 10.5 (the base document) and Listing 10.6 (the “included” document). In technical
terms, importing by linking like thisis called transclusion.

[ ] Listing 10.5 Mozilla Code to Embed in an HTML Document

1. <?xml version=*1.0"7>



<page>
<section>
This text conmes fromthe original (source) file.
</ secti on>
<Foot XM.-Li nk="LI NK" Rol e=*HTM."
Show="EMBED" href="incl ude. htn? />
<section>
This text also cones fromthe original file.
</ secti on>
</ page>

RRooNoRhwd

e

[ ] Listing10.6 HTML Code in the Document to be Embedded

1: <!DOCTYPE HTM. PUBLIC “-//WBC//DTD HTML 4.0 Transitional//EN >
2. <HTM.>

3: <HEAD>

4. <META HTTP- EQUI V=" Cont ent - Type”

5. CONTENT="text/htm ; charset=i so-8859-1">

6: <META NAME=" GENERATOR’ CONTENT="“Mbozilla/5.0 [en]
7: (WnNT; N ;Nav) [Mzilla]”>

8: <TI TLE>I ncl uded Text </ Tl TLE>

9: </ HEAD>

10: <BODY>

11: <HR>

12: <H1>

13: <FONT COLOR="#FF6666" >| ncl uded Text </ FONT></ H1>
14: <DV color="red”>

15: <FONT COLOR="#FF6666" >

16: This text cones froma second file

17: and is automatically enbedded

18: via the XM.-Link mechani sm

19: </ FONT>

20: </ Dl V>

21: <HR>

22: </ BODY>

23: </ HTM.>

The resulting display shows the two documents merged seamlessly (see Figure 10.3).

Figure 10.3 Text inclusion by reference in Mozlla.

[] Note that the current version of Mozilla supports an older version of the XLink proposal, when
it was still known as XML-Link or XLL (XML Link Language). The combination of
uppercase and lowercase characters (for example, “Role” and “ Show”), also dating back to an
earlier version of the proposal, hasto be exactly as shown in Listing 10.5 or it won’t work

properly.
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Attribute Remapping
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Earlier today | suggested that it would be fairly easy to add links into an XML document after you had
finished it.

Asyou will remember, any element can be alink. It is declared as being alink of a particular type through
the xlink:form attribute. Although the names of the link elements can be freely chosen, the names of their
attributes are fixed—actuate, behavior, content-role, content-title, href, inline, role, show, steps, and title.

Now, suppose that you want to use existing elementsin an XML document as links. This very easy to do by
using extended links located in an external document. The problems start when the elementsin that
document already have attributes with the same names as the XLink attributes. Y ou can overcome this by
using the xmi:attributes attribute to remap existing attribute names onto new ones.

Consider this element declaration:

<! ELEMENT book (front,

<! ATTLI ST book

title

role

CDATA

(single|vol une)

body,

back) >

#REQUI RED
#| MPLI ED>

If you wanted to use this element as alink element, the title and role attributes would have to be remapped.
Y ou can do this by putting a declaration in an internal DTD subset. (Remember that aDTD can be split into
an internal and an external DTD subset and that the internal DTD subset takes precedence.) The declaration
you put in theinternal DTD subset could look something like this:

<! ATTLI ST book

xl i nk: form

CDATA #FI XED *“si npl e”

xm :attributes CDATA #FIXED “title nytitle role nmyrole”>

This XML codein the document would be correctly recognized as asimple link:

<book title="Presenti ng XM”

rol e=*min”

myr ol e=" Ref erence”
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nytitl e=*Qther Books” href="<http://ww. amazon. coni sear ch?Li ght +Nort h>"/>

Summary

This chapter looked at XLink, the linking part of XML’ s linking facilities. Y ou’ ve learned what the various
types of links are, how they can be used, and their many attributes. Tomorrow you will learn about extended
pointers (XPointers) and how they can be used to locate blocks of text, elements, groups of el ements, and
many other parts of an XML document.

Q&A

Q How would you definea link in XML to mimic HTML's behavior ?

A A link element with show="replace” and actuate="user” would mimic HTML's behavior for a normal
link to another HTML page.

Q What’sthe difference between an inlinelink and an out-of-linelink?

A Aninlinelink element contains one of its link resources. If it'sasimple link, you could more or
less say that the link element contains one end of the link.

Q Can asimplelink be an out-of-linelink?

A Intheory, yes. In practice, it probably wouldn’t be much use because such a one-ended link could
do little more than associate certain semantics with alocation.

Exercises

1. You have an XML document containing a chapter element divided into section elements. Y ou knew
you would want to make atable of contents, so each section element has been given an id attribute
whose value is the number of the section. Draft the XML code (using an out-of-line extended link) to
demonstrate how you would create an embedded table of contents.

2. You have a callection of XML documents, each representing the chapter of abook. Y ou now
want to create a brief table of contents that contains each chapter’ s title element from each of these
documents. Draft the XML code (using an out-of-line extended link group) to accomplish this.
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Chapter 11
Using XML’s Advanced Addressing

In yesterday’ s lesson you learned about linking in XML, but that’s only half of the story. Today
we'll learn about |ocators—the means of tying links to actual parts of XML files.

Y ou have aready learned one method of locating, using universal resource identifiers (URIS). In
XML URIs can be used in much the same way that they are used in HTML—for navigating the

World Wide Web. In this chapter I’m going to focus on a different kind of locator, the extended

pointer (XPointer). In today’s lesson you will:

» Learn alittle about groves and XML’ s view of element trees

 Learn how to locate resources using absol ute references (root(), origin(), id, html)
 Learn how to locate resources using relative terms (child, descendant, ancestor, preceding,
psibling, following, fsibling)

» Learn how to locate link resources consisting of multiple elements and ranges of
elements (spans)

» Learn how to select link resources by instance, element, attribute, and element content

Extended Pointers

Asyou may remember from yesterday’ s lesson, linking in XML is concerned with associating link
resources with each other. (A link resource is really a pointer to one or more locations, or a means
of resolving a pointer into alocation.) You can use aimost anything to resolve alocation, such asa
Web server CGI script or a database query. XML’ s extended pointers (XPointers) enable you to
point into XML resourcesin awide variety of ways. You can, as you will see, make full use of the
structure of the document that isidentified by means of the XML elements and attributes.
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Extended pointers are described in a separate proposal called the XML Pointer Language
(XPointer), which used to be part of the common XLL (XML Link Language) proposal.

Doc Y ou can use an extended pointer with a URI to
S— locate alink resource more precisely. If you
point into an XML document, you must use an

Section extended pointer. If you are pointing into
something other than an XML document, the
XPointer recommendation does not specify or

restrict the syntax of the locator in any way, but
you can still use some extended pointers.

T

Documents as Trees

Before you can understand how extended pointers work and how to use them properly, it's
important for you to understand how an XML link processor (whatever software package is
resolving alink to find the actual ends) “sees’ the structure of an XML document.

Asyou have worked your way through this book, you have no doubt become used to the idea of
thinking of an XML document as being composed of trees of elements; the “root” element is at the
top or base (depending on how you want to visualize it), and all the other elements branch off
fromit.

[l

Figure11.1 Atypical XML element tree.

An ordinary tree structure is, however, too simple for discussing extended pointers. If | combine
an absolute location with arelative link that begins somewhere deep inside the document, the
resolution mechanism has to combine the tree that starts with the root element with the tree that
starts with the element that acts as the start point for the relative location. From the viewpoint of
an extended pointer, an XML document isn’t just one element tree, it is hundreds.

A tree can be constructed for every possible entry point or reference point, so instead of talking
about atree we use the term grove. A groveis essentially a collection of trees; it istoo small to be
aforest but is more than just a super tree.
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Each point in the tree is called anode. We' ve been talking about trees of elements, and so you'd
suppose that nodes are just elements. Not so. A node can be an element, but it can just as easily be
apiece of text (character data) within an element.

: When you learn about
Section DSSSL you'll see that a
grove can be constructed

using elements and
attributes. Thisis not
important for linking
because you cannot use
attributes as link
resources.

3 space characters

1 carriage return

00006

Consider an element structure declared as follows;
<!l ELEMENT section (#PCDATA | title | para )>

Thisisatypical mixed content element. It can contain both raw (untagged) character data and
elements (title and para). Look at the following code fragment:

<section><title>Bert Goes to Bed</title> <para>Hell o, Bert.</para>
<para>Today is going to be a very special day.</para></section>

Let’snow try and plot this fragment as atree. It looks simple enough; we have a section element
that includes one title element and two para elements. Or doesit? Look at the fragment again, then
look at what | make of it in Figure 11.2.

[l

Figure 11.2 An element tree with hidden nodes.

In Figure 11.2 | identified one section element containing atitle element, a node of character data (3
whitespaces), a para €element, an intervening character data node (a carriage return character or
even, depending on the underlying operating system, a carriage return and aline feed character),
and alast para el ement.

Whilethisisacarefully chosen example of what can go wrong, these types of hidden nodes (not
so much hidden as forgotten) can lead to some very unexpected results when you try to use
extended pointers that employ node counting to find the link resource.
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Location Terms
There are two types of location terms; absolute terms and relative terms.

Absolute terms are much like the location pointers that you may be more used to seeing in HTML.
These terms more or lessignore any structural relationships and point directly to specific
elements.

Relative terms are easier to appreciate, and much more powerful than absolute terms because they
mimic the kind of route description you might giveto afriend to find your office.

Absolute Terms
An extended pointer can use one of the following absolute |ocation terms:

* root()—States that the location source for the location term is the root element of the
current document. Note that the keyword root is followed by a pair of brackets (technically
called an empty argument) to prevent it from being confused with IDs.

* origin()—States that the location source for the location term is the link resource at which
traversal started, rather than the current root element. Note that the keyword origin is
followed by a pair of brackets (technically called an empty argument) to prevent it from
being confused with IDs.

* id(name)—States that the location source for the location term is the element (it has to be
aunique element) that has an attribute declared as being an ID class. The value of that
attribute is name. The actual name of the attribute could be absolutely anything, hence the
importance of explicitly declaring attributes that you intend to use as IDs.

* html(name-value—States that the location source for the first location term is the first
element of type A that has a name attribute with a value of name-value (thisis exactly the
same as selecting atarget in HTML using a# symbol).

specify root(). However,

If you do not specify the
location source of the first
location term in atraversal,
the root element of the
XML document that isthe
containing resource is used
by default. This means

2 that, officially at least, you
shouldn’t ever need to

@

0

including root() can’'t do

any harm and it can make

the intention of your

extended pointer more

clear to a human reader.
@ 1

12



Relative Terms

In order to use arelative location term, you must already have a starting point (a location source).
Y ou can use relative location terms to move around the target XML document by describing a
location in relation to where you are at that moment.

The ultimate goal of an extended pointer is to direct you to the correct location within an XML
document. However, doing thisisabit like directing someone to a particular placein acity; itis
difficult to give perfect directions on the first attempt. Y ou might start with a known landmark (an
absolute location), give a direction, count blocks or streets, and then describe buildings:

go to Central Station

go north on El Cam no

take the third road on the left

go into the second building on the |eft
ask for Brian
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Each step of these instructions depends on the previous step being followed correctly. After one
mistake the rest of the instructions will only get you lost.

Extended pointers work in exactly the same way. They are a sequence of location terms, which are
either absolute |ocations or a series of locations where each is relative to the previous one. Extended
pointers describe elements and nodes within an XML document in terms of various properties, such
astheir type or attribute values, or simply by counting them.

Each relative location term consists of a keyword, followed by one or more steps. Each termisa
hop along a path to the final location of the link resource. In the same way as you' d tell someone to:
“take the third right, go three blocks, turn left and it’s the second on the right,” so with extended
pointers you could say, for example, “take the third child of this element, find its oldest brother, and
take the second child element of that one.” This route description could then be rewritten using
extended pointers to look something like this:

child(3,DIV).psibling(-2).descendant(4.para).string(5,”bottle”, 1,1)
The following are the relative term keywords that you can use:

* child—Selects the child elements of the location source.

* descendant—Sel ects the elements that appear within the content of the location source.
* ancestor—Sel ects the elements in whose content the location source is found.

* preceding—Sel ects elements that appear before the location source.

* following—Sel ects elements that appear after the location source.

* psibling—Selects the preceding sibling elements of the location source.

* fsibling—Sel ects the following sibling elements of the location source.

Figure 11.3 shows a sample grove. Let me now try to explain these keywords with reference to a
point in this grove, element number 4.
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~ Figure 11.3 Relative locationsin an element tree.

Using element number 4 as the location source, let’s see what each of the absolute term keywords
would select.

* child—Selects elements 6, 7, and 8 (the immediate children but not 11 and 12).

* descendant—Selects elements 6, 7, 8, 11, and 12 (the immediate children and their
children).

* ancestor—Selects elements 1 and 2 (the elements that contain element 4).

* preceding—Selects elements 1, 2, and 3 (all the elements that appear before the location
source).

* following—Selects elements 6, 7, 8, 11, 12, 5, 9, and 10 (all the elements that appear after
the location source).

* psibling—Selects element 3 (the elements at the same level of hierarchy or generation that
come before the location source).

* fsibling—Selects element 5 (the elements at the same level of hierarchy or generation that
come after the location source).

Selection

So far you have learned to specify atype of location by using an absolute or relative term. These
termstell the processor what kind of element you' re locating, but you still need to be able to specify
which of those elements (or perhaps all of them) are of interest. Extended pointers offer several
ways to select elements, as you will see.

Selecting by Instance Number

By specifying a number, you can pick out a particular element instance or range of element
instances, for example:

child (2)

selects the second child element.

Specifying a negative number counts from the last instance backwards. For example:
(-1, PARA)

salects the last <PARA> €l ement.
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Selecting by Node Type

In addition to selecting a resource by number, you can specify a particular node type.
To select a particular node type, the instance is followed by a comma and a node type,
which can be one of the following values:

* A name value selects the elements that have a particular name.

For example, child(2,para) selects the second para el ement that is a child of the
current element.

» The keyword #element selects XML elements. Thisis aso the default type if
you do not specify atype, so you will probably never need to use this keyword.
» The#pi keyword selects XML processing instructions. Obviously, you can’t
go on to locate any attributes of a processing instruction, or any elementsinside
one (both are impossible), but you can locate text inside one (with string).

* The #comment keyword selects XML comments. Obviously, you cannot go on
to locate any attributes of acomment, or any elements inside one (both are
impossible), but you can locate text inside one (with string).

» The #ext keyword selects text regions directly inside an element’ s character
data (CDATA) sections. Y ou cannot go on to specify any attributes, but you can
locate specific parts of text inside atext region (with string).

» The #cdata keyword selects text regions inside character data (CDATA)
sections. Y ou cannot go on to specify any attributes, but you can locate specific
parts of text inside a CDATA section (with string).

» The#al keyword selects all node types.
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Selection by Attribute

The element type, if specified, can be qualified by an attribute name by using the attr
keyword. You will get the value of the attribute you name.

Selecting Text

All of the absolute and relative location terms described so far select complete
elements. The string location term actually allows you to look inside an element and
select text located within it. String selectors are extremely useful when linking into non-
XML data (such astext files) or into XML datathat contains large blocks of text.

The string location term takes the following four arguments:

» A number that indicates which occurrence of the specified string is required.
To select al the occurrences you can use the keyword all.

» The character string, enclosed in single or double quotes (for example, “this
was not”), to be matched. Instead of a string, you can specify a number to
identify a particular character.

* A position number that indicates how many characters to count forward from
the start of the matched string to locate the actual string required. Y ou may not
specify O asavaue. If you don't specify avalue, 1 isassumed. A positive
number (for example, +2) counts from the left end of the string to the right, a
negative value (-4) counts backwards (to the | eft) from the right end of the
string.

» A number that indicates the length of the string (the number of charactersin
the string) to be selected. If you specify O, or don’t specify avalue, thisis
assumed to be the position immediately before the character indicated by the
position number. Y ou can specify an empty string (a pair of quotes: “”) to
specify the point just after the character string you' re matching.

The following are examples of the use of string:

* string(3,“the”,1,2) selects the characters “he” from the third occurrence of the
word “the”.

» Assuming that you' ve already selected the word, string(2,”) indicates the point
between the character “t” and “h” in word “the”.

e sring(all,“(”,-2,1) selects the last character of every word that appears before an
opening bracket.

* string(1,“ amazing’,-6,3) selects the characters “maz” from the first occurrence of
the word “amazing”.

Selecting Groups and Ranges (spans)

A resource location can contain a single extended pointer or two extended pointers
separated by a span keyword. If it has two extended pointers, the location is assumed to
be everything from the start of the first extended pointer’ s target to the end of the
second one.



D Spans are amajor exception to the rest of the extended pointer language in that span locations
are not trees. Y ou cannot assume that a span is a meaningful chunk of an XML document. It
isvery unlikely to be a single element, or even awhole number of elements. This limits what
an XML application can do with spans, but it is up to the XML softwareto find a sensible
way of dealing with this.

Summary

This chapter looked at an XML document as an object constructed of various
components. Y ou' ve learned about markup and the distinction that XML makes
between markup and character data. Y ou have also seen how XML documents have
both alogical and a physical structure and looked at the connection between these and
XML’ s elements and entities.

Q&A

Q What isagrove?

A An XML document has a hierarchical tree-like structure. The view of an
XML document that is used for linking is a collection of trees, called agrove. A
leaf is called node and the branches are called children.

Q Why do you have to be car eful with string and spans?

A Unlike the other extended pointers, which select whole elements or groups of
elements, string and spans can select parts of elements. This could result in an
XML document no longer being valid, or even no longer well-formed.

Q Doestheroot() extended pointer serve any real function?

A Not really, but it can make your linking more readable for a human
(remember that one of the design goals of both XML and XLL isthat it should
be reasonably readable for human beings).

Q Why areroot() and origin() alwayswritten with brackets after them?

A The brackets are so-called empty arguments that prevent them from being
confused with IDs.

Exercises

1. Thefollowing datais taken from asimple XML book catal og:

<cat al og>

<title>Sinon’s XM. Book Catal og</title>
<book>

<title>Presenting XM.</title>
<aut hor >Ri chard Li ght </ aut hor >
<aut hor >Si non Nort h</ aut hor >
<publ i sher >Sans. Net </ publ i sher >
<dat e>1997</ dat e>

<| SBN></ | SBN>

<cd>no</ cd>

</ book>

<book>

<title>XM. Conplete</title>
<aut hor >St even Hol zner </ aut hor >



<publ i sher >McG aw Hi | | </ publ i sher >

<dat e>1998</ dat e>

<| SBN>0- 07-913702- 4</ | SBN>

<cd>yes</cd>

</ book>

<book>

<title>Designing XM. Internet Applications</title>
<aut hor >M chael Levent hal </ aut hor >
<aut hor >Davi d Lew s</ aut hor >

<aut hor >Mat hew Fuchs</ aut hor >

<publ i sher>Prentice Hall PTR</publisher>
<dat €>1998</ dat e>

<| SBN>0- 13- 616882- 1</ | SBN>

<cd>yes</ cd>

</ book>

<book>

<title>Structuring XM. Docunents</title>
<aut hor >Davi d Meggi nson</ aut hor >

<publ i sher>Prentice Hall PTR</publisher>
<dat e>1998</ dat e>

<| SBN>0- 13- 642299- 3</ | SBN>

<cd>yes</ cd>

</ book>

<book>

<title>The XM. Conpanion</title>
<aut hor >Nei | Bradl ey</ aut hor >

<publ i sher >Addi son- Wes| ey</ publ i sher>
<dat e>1998</ dat e>

<| SBN>0- 201- 34285- 5</ | SBN>

<cd>no</ cd>

</ book>

<book>

<title>XM.: Extensible Markup Language</title>
<author>El liotte Rusty Har ol d</aut hor >
<publ i sher >I DG Books</ publ i sher>

<dat e>1998</ dat e>

<| SBN>0- 7645- 3199- 9</ | SBN>

<cd>yes</ cd>

</ book>

</ cat al og>

What extended pointer could you use to select thetitle of each book?

2. What extended pointer could you use to select the title of just the third book?
3. What extended pointer could you use to select the complete entry for the
second and third books?

Previous [Table of Contents [Next
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CHAPTER 12
Viewing XML in Internet Explorer

Today we will discuss:

* Microsoft’s vision for XML
» How toview XML datain Microsoft Internet Explorer 4
* How to view XML datain Microsoft Internet Explorer 5

Microsoft's Vision for XML

Let’'s start with aframework. XML can be used for marking up three different kinds of information:

» Data—Structured sets of information normally handled by relational databases
» Documents—L ess structured sets of information with a specific characteristic— that the sequence of the information isimportant
» Meta-data—Data about other information, for instance who the author is, keywords, the target group, and so on
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Previously, Microsoft’ sideawas that if you wanted to display documents to people, HTML was the markup language to use. They saw XML asthe preferred
vehicle for exchanging structured data between applications.

Here' s an example of what they envisioned: A relational database is queried. The result of this query isthat XML-tagged structured datais sent over the network
to the client where the data can be queried, altered, displayed, computed, and so on.

Internet Explorer 4 already has those facilities for reading and displaying XML -tagged data.

Microsoft also uses XML for meta-data. Their Channel Definition Format is an XML application describing sites, which is meta-information (information about
sites).

But the release of Internet Explorer 5 beta 2 brought us in addition direct XML document support.
Viewing XML in Internet Explorer 4

One can use XML with |E4 in different ways. W€ Il explore these ways more profoundly.
Overview of XML Support in Internet Explorer 4

Internet Explorer 4

* Performs CDF processing
CDF stands for Channel Definition Format, which isan XML application
» Hastwo XML parsers. anon-validating parser in C and a validating parser written in Java

Those parsers
weren't covered
inDays5and 9
because at the
time of this
writing, they
were not fully
conformant to
the W3C
recommendation.
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An overview of my favorite musicians

Iy favorite musicians are:

Joey Baron
on drums

» Offersan XML Data Source object
» Offersan XML Object Model, and an interface (API) to let developersinteract with XML datain the browser

It must be stressed that Internet Explorer 4 doesn’t have facilities for natively displaying XML.
Viewing XML Using the XML Data Source Object

Data Source objects are used for what Microsoft calls data binding. Data binding is Microsoft’s way of bringing data manipul ation to the browser (client) and
away from the server. Normally, if you want anew view on the data, you resubmit a query to the server. The server performs the necessary calculations and
sends anew HTML pageto the client. This doesn’t happen with data binding. The server sends an HTML page together with the data to the client. They are
stored locally and can be manipulated locally without reconnecting to the server.
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~ Some of the other data source objects are as follows:

» The Tabular Data Control (TDC)
» The Remote Data Service (using OLE-DB or ODBC)
» The JDBC Applet

More information about data source objects can be found at the following Web site: http://www.microsoft.com/workshop/c-
frame.htm#/workshop/author/default.asp.

After the insertion of the data source object, you need to define HTML elementsthat are able to read data from the data source: they are called “data consumers.”
Let’s make this concrete by using an example. First we need an XML file with structured data. See Listing 12.1.

Listing 12.1 musiciansxml—An XML File with Structured Data

<?xm version="1.0" ?>
<musi ci ans>

<musi ci an>

<nanme>Joey Baron

</ nanme>

AR


http://www.microsoft.com/workshop/c-frame.htm#/workshop/author/default.asp
http://www.microsoft.com/workshop/c-frame.htm#/workshop/author/default.asp

6: <i nst runent >dr uns
7: </instrunment >

8: <Nr Of Recor di ngs>1
9: </ Nr &f Recor di ngs>
10: </ nmusici an>

11: <nusici an>

12: <nane>Bill Frisell
13: </ nane>

14: <instrunent>guitar
15: </instrument>

16: <NrOf Recordi ngs>3
17: </ NrOf Recordi ngs>
18: </ nusici an>

19: <nusician>

20: <nanme>Don Byron
21: </ nanme>

22: <instrunent>cl ari net
23: </instrunent>

24: <Nr O Recordi ngs>2
25: </ Nr O Recor di ngs>
26: </ nusici an>

27: <nusi ci an>

28: <nanme>Dave Dougl as
29: </ nanme>

30: <instrunent>trunpet
31: </instrunent>

32: <NrOf Recordi ngs>1
33: </ NrOf Recordings>
34: </ nusician>

35: </ nusicians>

AnHTML fileisneeded as well. See Listing 12.2.

Listing 12.2 HTML Fileto Add an XML Data Source Object

<HTM.>

<HEAD>

<TI TLE>Overvi ew of rmusi ci ans</ Tl TLE>

</ HEAD>

<BODY>

<H1>An overview of ny favorite nusicians</Hl>

QA hkhwN R



7: <HR>

8: <P>My favorite nusicians are: </ P>
9: <l-- Things to cone -- >

10: <HR>

11: <!-- sonme other stuff -- >

12: </ BODY>
13: </ HIM.>

After that the XML Data Source object needs to be added. See Listing 12.3.

Listing 12.3 An XML Data Source Object

1 <APPLET

2 code="com nms. xm . dso. XMLDSQO. cl ass”
3. i d="xm dso”

4. wi dt h="0"

5: hei ght =" 0"

6 mayscri pt="true” >

7 <PARAM NAME=" URL” VALUE="...">

8 </ APPLET>

... Stands for the URL that pointsto an XML file.

Normally, the
XML datacome
from the same
place asthe
HTML file
containing the
APPLET tag.
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An overview of my favorite musicians

Iy favorite musicians are:

MMusician Instrument
Joey Baron drums
Bl Frzell guitar
Don Byron clarinet
Davwe Douglas trumpet

Listing 12.4 places the applet in our HTML file.

Listing 12.4 HTML Filewith an XML Data Source Object Added

1 <HTM.>

2: <HEAD>

3: <TI TLE>Overvi ew of rmusici ans</ Tl TLE>
4: </ HEAD>

5: <BODY>

6: <H1>An overvi ew of ny favorite nusicians</Hl>
7 <HR>

8: <P> My favorite nusicians are: </P>

9: <APPLET

10: code="com ns. xm . dso. XMLDSO. cl ass”
11: i d="xnm dso”



12: wi dt h="0"

13: hei ght =" 0"

14: mayscript="true">

15: <PARAM NAME=" URL” VALUE="nusi ci ans. xm ">
16: </ APPLET>

17: <!-- Mdre things to conme -- >
18: <HR>
19: <!-- sonme other stuff -- >

20: </ BODY>
21: </ HTM>

The next step in our procedure isto include some HTML elements that are capable of rendering the data supplied by our XML data source object.
Not al HTML elements support data binding. The following lists the most important elements that do bind data:

» DIV

» SPAN

* TABLE

To bind information in the externa data source to these elements, Microsoft added some attributes to these HTML elements. The most important of these are
shownin Table 12.1.
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Table 12.1 Attributes for Connecting a Data Source Object to a Data Consumer

Attribute Function
DATASRC Refers to the name of the data source object
DATAFLD Specifies the data to which the element is bound

Let’s make our example more complete by adding
<P><SPAN DATASRC=" #xm dso” DATAFLD=" name” ></ SPAN></ P>

where the value of attribute DATASRC isreferring to the ID of our applet, which is xmidso.
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XML Document

Root

Element

Element Collection

Element

The #isused becauseit is areference to anameinside the same
document.

S

The value of the DATAFLD attribute refers to the name of an element used in our XML file.

Listing 12.5 shows how these data consumers are connected to the data source object.

Listing
12.5 Data
Source
Object
Connected
to Data
Consumers
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Joey Baron drums

Ball Frsell uitar

Don Byron clarinet
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Dave Douglas | trumpet

<HTM_>

<HEAD>

<TlI TLE>Cvervi ew of rnusi ci ans</ Tl TLE>

</ HEAD>

<BODY>

<H1>An overview of mny favorite nusicians</Hl>

<HR>

<P>My favorite nusicians are:</P>

<APPLET

10: code="com ns. xm . dso. XMLDSQO. cl ass”

11: i d="xm dso”

12: wi dt h="0"

13: hei ght =" 0"

14: mayscript="true”>

15: <PARAM NAME=" URL” VALUE="nusi ci ans. xm ">

16: </ APPLET>

17: <DL>

18: <DT><B><SPAN DATASRC="#xm dso” DATAFLD=" nane” ></ SPAN></ B></ DT>
19: <DD>on <SPAN DATASRC="#xm dso” DATAFLD="i nstrunent” ></ SPAN></ DD>
20: </ DL>

cCoNIaRLN R



21: <HR>

22: <!-- some other stuff -- >
23: </ BODY>

24: </ HTM.>

Figure 12.1 shows thisHTML file loaded into Internet Explorer 4.0.

XML Document

Root

Node

Nodelist

Node

A 7
Ll

Figure 12.1 Theresult of data binding in 1E4.

We now have the principle working. We were able to read information from our XML file, but the result is hardly exciting.

We just read information on the first musician that appearsin our XML file.

When adata set (XML file) isloaded, the information is split into different records, only one of which is available. It is named the current record.
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<?xml version="1.0" ?>
- <helptopic>
<title keyword ="printing,network;printing,shared printer" >How to use a shared
network printer?</title >
- <procedure=
- <step>
<action>In <icon>Network Neighborhood</icon>, locate and double-
click the computer where the printer you want to use is located.
< faction>
<tip targetgroup="beginners" >To see which computers have shared
printers attached, click the <menu>VYiew-</menu> menu, click

After
loading of
the XML
file, the
first
record is
normally
identified
asthe
current
record.

<menu>Details</menu>, and look for printer names or descriptions in __
the Comment column of the Network Neighborhood window.</tip>

< Jstep >
- <step>
< action>>Double click the printer icon in the window that
appears.</faction>
< /step> ~|
|@ | | |@ hdy Computer

Of course we want information on all our musicians. We can use two techniques to obtain this information:

» We can add afacility for sequentially loading the data of each musician—in other words, to navigate through our data set.
» We could use an element that can handle more than one value, which isthe HTML TABLE element.

Let’ sfirst investigate how we can navigate through the data set.

We'll usethe codein Listing 12.6.




Listing 12.6 Adding Buttons to Navigate Through the Data Set

<i nput type=button val ue="<<"

oncl i ck="xm dso. recordset. novefirst();’ >
<i nput type=button val ue="<"

oncl i ck=" xm dso. recordset. noveprevi ous() ; >
<i nput type=button val ue=">"

oncl i ck=" xnl dso. recordset. novenext();’ >
<i nput type=button val ue=">>"

oncl i ck="xm dso. recordset. novel ast();’ >

Four buttons (INPUT type="button”) have been added with semantics:
e Gotofirst (<<)
» Gotolast (>>)
« Goto previous (<)
e Gotonext (>)
The buttons are related to the four available methods to navigate the record set generated by our XML data source object.

But if you open thisin your browser you'll seethat it doesn't really work as intended.

For the next case some testing needs to be added to check if the end of file (EOF) is reached. And the same goes for previous for the beginning of the file
(BOF), asdonein Listing 12.7.

Listing 12.7 Checking the Position in the Data Set

<i nput type=button val ue="<<"
oncl i ck=" xm dso. recordset. nmovefirst();’ >
<i nput type=button val ue="<"
oncl i ck=" xm dso. recordset. novepr evi ous();
i f (xnldso.recordset. BOF)
xm dso. recordset. movefirst();’ >
<i nput type=button val ue=">"
oncl i ck=" xm dso. recordset. novenext () ;
i f (xnml dso. recordset. EOF)

i R A A



10: xm dso. recordset. novel ast();’ >
11: <input type=button val ue=">>"
12: onclick="xnl dso.recordset. novel ast(),;’ >

Figure 12.2 shows our HTML file with navigation buttons |oaded into Internet Explorer 4.0.
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In Network Neighborhood, locate and double-
click the computer where the printer you want to
use is located.

To see which computers have shared printers
attached, click the View menu, click Detaifs, and
look for printer names or descriptions in the
Comment column of the Network Neighborhood
window.

Double click the printer icon in the window that
appears.

To set up the printer, follow the instructions on
the screen.

|€I | | |_@ by Camputer
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Figure 12.2 Navigation buttons added.

We can a so use a second solution, the overview in tabular format. Let’s bind a TABLE to the data. See Listing 12.8.

Listing 12.8 Using a Table

<TABLE DATASRC="#xmnl dso” >

<THEAD>

<TH>Musi ci an</ TH>

<TH>| nstrunent </ TH>

</ THEAD>

<TR>
<TD><SPAN DATAFLD=" nane” ></ SPAN></ TD>
<TD><SPAN DATAFLD="i nstrunent” ></ SPAN></ TD>

</ TR>

0: </ TABLE>

BOONO kWM

Thetable
is set bound
to the data
source.
Inside the
table are
single-
valued
elements
(SPAN)
that refer
to the
different
XML
elements.
See
Listing
12.9.
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How to use a shared network printer?
1. In Network Neighborhood, locate and double-click the computer where the
printer you want to use is located.
To see which computers have shared printers attached, click the View menu,
click Details, and look for printer names or descriptions in the Comment column
of the Network Neighborhood window.
2. Double click the printer icon in the window that appears.
3. To set up the printer, follow the instructions on the screen.
Tip!
After you have set up a network printer, you can use it as if it were attached to your
computer. For related topics, look up "printing" in the Help Index.
[

|@ | | |_@ by Computer

[ ]  Listing 12.9 The Complete HTML File

1: <HTM.>
2: <HEAD>
3: <TlI TLE>Overvi ew of nmusi ci ans</ Tl TLE>



4 </ HEAD>

5: <BODY>

6: <H1>An overview of my favorite nusicians</Hl>
7. <HR>

8 <P>My favorite nusicians are:</P>

9: <APPLET

10: code="com ns. xm . dso. XMLDSQ. c| ass”
11: i d="xm dso”

12: wi dt h="0"

13: hei ght =" 0"

14: mayscript="true”>

15: <PARAM NAME=" URL” VALUE=" nusi ci ans. xm ">

16: </ APPLET>

17: <TABLE BORDER="2" CELLPADDI NG="3" CELLSPACI NG="2" w dt h="40%
0 DATASRC=" #xm dso” >

18: <THEAD>

19: <TH>Musi ci an</ TH>

20: <TH>Instrunent</ TH>

21: </ THEAD>

22: <TR>

23: <TD><SPAN DATAFLD=" nane” ></ SPAN></ TD>

24: <TD><SPAN DATAFLD="i nstrument ” ></ SPAN></ TD>
25: </ TR>

26: </ TABLE>

27: <HR>

28: <!-- some other stuff -- >

29: </ BODY>
30: </ HTM.>
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Figure 12.3 shows our musicians datain tabular format in Internet Explorer 4.0.

[
L]

Figure 12.3 Our data in tabular format in |E4.

Y ou have seen that the idea of bringing data from the server to the client isavery
powerful one. A lot of filtering, sorting, and computation can be done on the client side
without consuming bandwidth.

|:| Be careful, however. This data binding feature is part of Microsoft’ s implementation of
Dynamic HTML, which is violently incompatible with Netscape' s implementation.

In other words, this mechanism only works with Internet Explorer.

Viewing XML Using the XML Object API

This section shows you how to use JavaScript to access the XML Object Model (API)
to transform the XML to HTML.
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D The object model used in 1E4 has been superseded by the Document Object Model (DOM)
defined by the W3 organization, which isimplemented in IE5, beta 2.

An XML document is modeled as a tree structure. It starts with the top-level element
(itsroot) and branches out to its descendants.

It uses three classes of objects:

e XML Document object
e XML Element object
e XML Element Collection object

Figure 12.4 gives agraphical representation of this model.

[l

Figure 12.4 The XML Object Model in IE4.

The Document object represents the XML source document. It holds the element tree
and document information such as the character set used, the document type, thefile
size, and so on. Once this object is created you can access its information by calling its
properties and manipulate it by calling its methods.

Examples of available XML Document object properties are shown in Table 12.2.

Table 12.2 XML Document Object Properties

Name Returns

Root The root element of the document

Charset A string specifying the character set used by
the input document

Version The version of the XML specification being
used

FileSize Thefile size of the XML document

D The full list of available properties and methods can be found at the following URL.:
http://www.microsoft.com/xml/articles/xmlmodel .aspA document is modeled as a tree of
nodes, where the root element contains other elements (nodes) containing other nodes... until
you reach the leafs of the tree, which are empty elements, text, comments, and processing
instructions.

In Internet Explorer 4 the XML Object Model distinguishes five types of element
objects, of which three are important:
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* ELEMENT type—If the node is a container or an empty element
» TEXT type—If the leaf node contains PCDATA or CDATA
* COMMENT typeFor comments

Once an element object is created you can access its information by calling its
properties and manipulate it by calling its methods.

The most useful XML Element object properties are shown in Table 12.3.

Table 12.3 XML Element Object Properties

Name Returns

Type O for type element, 1 for type text, and so on
for the other types

Tag Name, an uppercase string that is the name of
the tag

Text The text content of an element or comment

Children An enumeration of the child elements of the
specified element

Useful XML Element object methods are shown in Table 12.4.

Table 12.4 XML Element Object Methods

Name Function

setAttribute() Set an attribute value
removeAttribute() Remove an attribute
addChild() Add achild element
removeChild() Remove a child element

The Element Collection object is used for manipulating the children of an element. Its
main use is to iterate over the child elements.

The only XML Element Collection object property is explained in Table 12.5.

Table 12.5 XML Element Collection Object Property

Name Returns



length The length of acollection (the
number of nodes)

The only XML Element Collection object method is explained in Table 12.6.

Table 12.6 XML Element Collection Object Method

Name Function

item(index) The requested item at the position (number)
specified by the index parameter

In other words, item(0) returns the first child
element

item(elementname) A collection of all elements with that specific name

item(elementname, index) The element at the position (number) specified by
the index parameter in the collection of the
elements with that specific name

In other words, item(ITEM, 3) returns the fourth
ITEM element

We will be using alot of those properties and methods in an example shortly.

This object model is language neutral and can be accessed from JavaScript, VBScript,
C++, or Java.

Using a sample JavaScript, we will read our musicians.xml file and convert it to HTML
by calling the properties and methods defined for the three different objects (Document
object, Element object, Element Collection object).
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The result will be atable for al the musicians. It will have atable row for each individual musician that will
include the values for name, instrument, and number of recordingsin separate cells.

The file musiciansxml is shown in Listing 12.1. We have our file with structured data. The next thing to do isto
create a document object.

var xm = new ActiveXCbject(“nmsxm”);

Then you need to specify the XML datafile to be loaded by the XML document object
xm . URL = “file:///c|/xm ex/nusicians. xm"”;

Let’sthink for a minute what the rest of the program needs to do. Every node that’ s entered has to be checked
to seeif:

e |tisan element
e |tistext

If it istext, we ssimply want to output it. If it’s an element, we need to know if the tag nameis:

» musicians—We have to start the table.

» musician—For every musician, we have to start a new row.

» something else—The others (name, instrument, NrOfRecordings) start atable cell.
We implemented this logic into JavaScript as shown in Listing 12.10.

Listing 12.10 JavaScript Function output_doc(elem)

1 function output_doc(el em
2: {
3: if (elemtype == 0) //Check if the node type is an el enent
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4. {

5: if (elemtagName == “MJSI Cl ANS") //tagnanmes are returned
Oin uppercase

6: {

7 docunent . write(“<TABLE BORDER='1" CELLPADDI NG=' 5" >");
O//begin table

8: traverse(elen); //to be defined yet; for traversing
Othe children

9: docunent. wite("“</TABLE>");

10: }

11: else if (elemtagNanme == “MJSI Cl AN')

12: {

13: docunment. wite(“<TR>"); //begin row

14: traverse(elen); //to be defined yet; for traversing
Othe children

15: docunent. wite(“</ TR>");

16: }

17: el se

18: {

19: docunment.wite(“<TD>"); //begin cell

20: traverse(elen); //to be defined yet; for traversing
Othe children

21: docunment. write(“</TD>");

22: }

23:

24: }

25: else if (elemtype==1) //Check if the node type is text

26: docunent.wite(elemtext);

27: el se

28: al ert (“Unknown type encountered”);

29: }

The children for every element need to be processed in the same way: the same tests shown in Listing 12.10
have to be carried out—a clear case for recursion (a program/function that calls itself).

In Listing 12.11 we declare afunction that iterates over al children elements, calling each time the already
defined output_doc() function.

Listing 12.11 JavaScript Function traverse(elem)

function traverse(elem

{var i;
if (elemchildren !'=null)//if there are child el enents
{
for (i=0; i < elemchildren.length; i++) //repeat over all

out put _doc(elemchildren.item(i)); //do the tests and the
output for every child

}

1:
2.
3:
4.
5.
Ochildren
6.
ad
7.
8: }

Now we want to start to traverse the tree. We need to define the root element to accomplish this:

var docroot = xnl.root;



And for this root element we call our function output_doc.

out put _doc(docroot);

The complete picture can be seenin Listing 12.12.

D Listing 12.12 HTML File Using the Two JavaScript Functions

1: <HTM.>

2: <HEAD><TI TLE>XM. Obj ect Model in Explorer 4.0</TITLE>
3: </ HEAD>

4. <BODY>

5: <SCRI PT LANGUACE="JScript” FOR="wi ndow’ EVENT="onl oad” >
6: docunent . write("“ <HTM.><HEAD><TI TLE>My favorite

O musi ci ans</ Tl TLE></ HEAD>\ n") ;

7: docunent . write(“<BODY><H2>My favorite nusici ans</ H2><HR>\ n") ;
8: var xm = new ActiveXCbject(“nmsxm"”);

9: xm . URL = “file:///c|/xmex/nusicians.xm”;

10: var docroot = xnml .root;

11: out put _doc(docroot);

12:

13: function traverse(el em

14: {var i;

15: if (elemchildren !'= null)

16: {

17: for (i=0; i < elemchildren.length; i++)
18: out put _doc(elemchildren.iten(i));

19: }

20: }

21:

22: function output _doc(elem

23: {

24: if (elemtype == 0)

25: {

26: if (elemtagNanme == “MJSI Cl ANS")

27: {

28: docunent . write("“<TABLE BORDER=" 1’
0O CELLPADDI NG=' 5" >");

29: traverse(el enm;

30: docunent . wite("</ TABLE>");
31: }

32: else if (elemtagName == “MJSI Cl AN')
33: {

34 docunent . wite("<TR>");

35: traverse(el em;

36: docurent . write(“</ TR>");

37: }

38: el se

39: {

40: docunent . wite(“<TD>");

41. traverse(el em;

42. docunent . write(“</TD>");

43: }

44

45: }

46: else if (elemtype==1)

47: docunent.wite(elemtext);

48: el se

49: al ert (“Unknown type encountered”);



50: }
51. </ SCRI PT>

52. </ BODY>

53: </ HTM.>

The result of loading this page in Internet Explorer 4 is shown in Figure 12.5.

Figure 12.5 Theresult of our JavaScript in IE4.

Y ou can see that using this approach isalot of hassle to simply make XML viewable by Internet Explorer 4.0.
However, if you really need to do computing based on XML data, or need to execute transformations of XML
data, this APl is simple and powerful.

Viewing XML via MS XSL Processor
XSL stands for Extensible Style sheet Language. The first XSL proposa was jointly made by Microsoft, Inso

Corporation, and ArborText. Microsoft has also made available an XSL processor for prototyping and testing.
This processor allows XML datato be transformed into HTML.

D |P|ease note that a conversion to HTML takes place. It is not the XML that is rendered di rectly.|

The MS XSL Processor was available in two packages:

» The Microsoft XSL Command-line utility
» The Microsoft XSL ActiveX control

D The XSL syntax to be used with the MS XSL Processor is completely outdated and superseded by anew XSL draft.

The result of thisisthat the XSL Command-line utility has been withdrawn from Microsoft’'s Web site.

Let us explain the principle of working with an XSL style sheet.
On one hand we need an XML file, such asthe musiciansxml file shown in Listing 12.1.

On the other hand we need an XSL style sheet. Let’s name it musicians.xsl. The content is shown in Listing
12.13.

D Don't spend too much time trying to understand the syntax because the XSL development work by the W3C is still
ongoing and the syntax has gone through substantial changes already.
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Listing 12.13 musicians.xs

1 <xsl >

2: <rul e>

3: <root/>

4. <HTM_>

5: <HEAD>

6: <TI TLE>My favorite nusicians</ Tl TLE>
7. </ HEAD>

8: <BODY>

9: <H1>My favorite nusici ans</ HL><HR/ >
10: <TABLE BORDER="2" CELLPADDI NG="5">
11: <chil dren/ >

12: </ TABLE>

13: </ BODY>

14: </ HTML>

15: </rule>

16: <rule>

17: <t ar get - el enent type="nusician”/>

18: <TR>

19: <chil dren/ >

20: </ TR>

21: </rule>

22: <rul e>

23: <target-el ement type="nane”/>

24: <TD>

25: <chi | dren/ >

26: </ TD>

27: <l/rule>

28. <rul e>

29: <target-el ement type="instrunent”/>
30: <TD>

31: <chil dren/ >
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32: </ TD>
33: </rule>
34: <rul e>

35: <target-el ement type="Nr O Recordi ngs”/>
36: <TD>

37: <chi | dren/ >

38: </ TD>

39: </rule>
40: </ xsl>

To usethe XSL ActiveX control, place the following OBJECT element as shown in Listing 12.14 in your HTML
page.

Listing 12.14 OBJECT Element Referring to the XSL Control

<OBJECT | D="XSLControl "

CLASSI D="CLSI D: 2BDOD2F2- 52EC- 11D1- 8C69- 0E16BC000000”
codebase="http://ww. m crosoft.com xm / xsl/ msxsl . cab”
styl e="di spl ay: none” >

</ OBJECT>

This object automatically downloads and installs the XSL ActiveX control.
Next, point the control to the XML document and XSL style sheet as shown in Listing 12.15.

Listing 12.15 OBJECT Element Referring to the XML Document and XSL Style Sheet

<OBJECT | D="XSLControl "
CLASSI D="CLSI D: 2BDOD2F2- 52EC- 11D1- 8C69- 0E16BC000000”
codebase="http://wwv. m crosoft.com xn / xsl / nexsl . cab”
styl e="di spl ay: none” >
<PARAM NAME="docunent URL” VALUE="nusi ci ans. xm ">
<PARAM NAME="styl eURL” VALUE="rnusi ci ans. xsl ">
</ OBJECT>

NoghrwbR

This object generates an HTML string from the XML document and the accompanying style sheet.
ThisHTML string has to be put somewhere in our page. See Listing 12.16.

Listing 12.16 Script for Loading the Generated HTML

1 <SCRI PT FOR=wi ndow EVENT=o0onl oad>

2 var xs|l HTML = XSLControl . htnl Text;

3: docunment . all.item(“xsl Target”).inner HTM. = xsl HTM,;
4 </ SCRI PT>

This script first capturesthe HTML in avariable and placesit in the element with ID “xdTarget”.



So we need to add an element with this D on our page.

<DV i

d=xsl Tar get ></ DI V>

The complete pictureis shown in Listing 12.17.

[ ] Listing 12.17 Loading Generated HTML

1: <HITM.>

2: <HEAD>

3: <TI TLE>My favorite nusicians</TI TLE>

4: <SCRI PT FOR=wi ndow EVENT=onl oad>

5: var xsl HTML = XSLControl . ht M Text;

6: docurent.all .item(“xsl Target”).innerHTM. = xsl HTM;

7. </ SCRI PT>

8: </ HEAD>

9: <BODY>

10: <OBJECT | D="XSLControl "

11: CLASSI D="CLSI D: 2BDOD2F2- 52EC- 11D1- 8C69- 0E16BC000000”
12: CODEBASE="ht t p: / / www. mi crosoft.com xm / xsl / mexsl . cab”
13: STYLE="di spl ay: none” >

14: <PARAM NAME="document URL” VALUE="nusi ci ans. xm ">

15: <PARAM NAME="st yl eURL" VALUE="rnusi ci ans. xsl ">

16: </ OBJECT>

17: <DIV i d="xsl Target " ></ Dl V>

18: </ BODY>

19: </ HTM_>

Viewing XML in Internet Explorer 5

You can use XML with IE5 in different ways. We'll explore these ways more profoundly now.

D |The information here is based on Internet Explorer Developer Release beta 2.|

Overview of XML Support in Internet Explorer 5

In addition to the already existing XML support in Internet Explorer 4, expect to see the following in Release 5:

Full conformance to the XML 1.0 specification

Direct viewing of XML by using XSL or CSS (Cascading Style Sheets)
A mechanism for embedding XML in HTML called “dataislands”
Namespace support

Better performance

Improved robustness

Viewing XML Using the XML Data Source Object

Internet Explorer 5 beta 2 ships with a new C++ Data Source object, giving you better performance and the
ability to bind directly to an XML dataisland (see below) without the need to use an APPLET or OBJECT tag, as
shown in Listing 12.18.

Listing 12.18 Using the XML Data Source Object in Internet Explorer 5 Beta 2




<HTM.>

<HEAD>

<TI TLE>Overvi ew of rusi ci ans</ Tl TLE>

</ HEAD>

<BODY>

<H1>An overview of my favorite nusicians</Hl>
<HR>

<P>My favorite nusicians are: </ P>

9: <XM. | D="xm dso” src="nusi ci ans. xm " ></ XM_>
10: <TABLE BORDER="2" CELLPADDI NG="3" CELLSPACI NG="2" w dt h="40%
0 DATASRC=" #xmnl dso” >

11: <THEAD>

12: <TH>Musi ci an</ TH>

13: <TH>l nstrunent </ TH>

14: </ THEAD>

NARWNE

15: <TR>

16: <TD><SPAN DATAFLD=" nane” ></ SPAN></ TD>

17: <TD><SPAN DATAFLD="i nstrumnent ” ></ SPAN></ TD>
18: </ TR>

19: </ TABLE>

20: <HR>

21: <!-- sone other stuff -- >

22: </ BODY>
23: </ HTM.>

Viewing XML Using the XML Object API

A lot of thinking is going on in the W3C to define a standardized Document Object Model.

D |Seehttp://www.w3.orq/DOM/.|

Microsoft tries to keep in sync with these new developments. The result is that the Document Object Model
used in Internet Explorer 5 has changed and been extended.

Microsoft’s object model in | E5 uses four base classes of objects:

* Document object

* Node object

* NodeList object

* NamedNodeMap object

Figure 12.6 gives agraphical representation of this model.

[

Figure 12.6 The XML Object Model in Internet Explorer 5.

D Note the difference in names used with the previous version: Node instead of Element, and NodeList instead of Element
Collection

Each of these objects contains a number of properties and methods, enabling you to access information about
those objects and manipulate them.

Thelist of properties and methods has been extended compared to the previous version.
The Document object represents the top node of the tree.

Once this object is created you can access its information and manipulate it by calling its properties and


http://www.w3.org/dom/
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methods.

An example of a Document object property is shown in Table 12.7.

Table 12.7 IDOMDocument Object Properties

Name Returns
DocumentElement The root e ement of the XML
file
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An example of a Document object method is shown in Table 12.8.

Table 12.8 IDOMDocument Object Method

Name Function
createElement(tagName) Returns an Element with name
tagName

I:l The full description of all available properties and methods can be found at:
http://mwww.microsoft.com/workshop/c-frame.htm?913723996859#/xml/defaul t.asp.

The Node object represents anode in an XML document.
Internet Explorer 5's XML Object Model distinguishes 12 types of nodes:

« ELEMENT type
 ATTRIBUTE type

« TEXT type

+ CDATA_SECTION type
 ENTITY_REFERENCE type

« ENTITY type

* PROCESSING_INSTRUCTION type
« COMMENT type

+ DOCUMENT type

+ DOCUMENT_TYPE type

« DOCUMENT_FRAGMENT type
+ NOTATION type

Once this Node object is created you can access its information and manipulate it by calling its properties
and methods.
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The most useful Node object properties are shown in Table 12.9.

Table 12.9 IDOMNode Object Properties

Name Function

NodeType Returns O for type eement, 1 for type attribute, and so on for the
other types.

NodeName Returns or sets the name of a node.

NodeValue Returns or sets the value (text) of anode.

ChildNodes Returns an enumeration of the child nodes of the specified
node.

Some Node object methods are shown in Table 12.10.

Table 12.10 IDOMNode Object Methods

Name Function

insertBefore(newChild, refChild) To insert a child node defined by
parameter newChild to the left of the
specified node refChild or at the end of the
list

removeChild(oldChild) To remove the specified childnode
oldChild

The NodeList object is used for manipulating the children of anode, and its main useisto iterate over the
child nodes.

The only NodeList object property is shownin Table 12.11.

Table 12.11 IDOMNodeList Object Property

Name Returns

length The length of anodelist (the number of nodes)

_You Il find an example of a NodeList object method in Table 12.12.

Table 12.12 IDOMNodeList Object Methods

Name Function

item() Returns the requested item from the
enumerated nodes

We will be using alot of those properties and methods in an example shortly.

This object model is language neutral and can be accessed equally well from JavaScript, VBScript, C++, or



Java

Due to the changes in the object model between versions 4.0 and 5.0, we need to rewrite the program listed
in Listing 12.12. The new versionis shownin Listing 12.19.

Listing 12.19 Using the Document Object Model in Internet Explorer 5 Beta 2

1 <HTM.>

2: <HEAD><TI TLE>XM. Cbj ect Model in Explorer 5.0</TITLE>
3: </ HEAD>

4: <BODY>

5: <SCRI PT LANGUAGE="JScri pt” FOR="wi ndow’ EVENT="onl oad” >
6: docurnent . wri t e(* <HTML><HEAD><TI TLE>My favorite

O rusi ci ans</ Tl TLE></ HEAD>\ n") ;

7. docurnent . write(“<BODY><H2>My favorite nusicians</ H2><HR>\ n") ;
8: var xm = new ActiveXObject(“m crosoft.xm doni);

9: xm . | oad( musi ci ans. xni ) ;

10: var docroot = xnl.docunent El enent ;

11: out put _doc(docroot);

12:

13: function traverse(node)

14: {var i;

15: i f (node.childNodes !'= null)

16: {

17: for (i=0; i < node.chil dNodes.|ength; i++)
18: out put _doc(node. chil dNodes.iten(i));

19: }

20: }

21:

22: functi on out put _doc(node)

23: {

24 i f (node. nodeType == 0)

25: {

26: i f (node. nodeNane == “nusi ci ans”)

27: {

28: document . wri t e(“<TABLE BORDER=" 1’
0 CELLPADDI NG=" 5’ >") ;

29: traver se(node);

30: docunent. write(“</ TABLE>");
31: }

32: el se if (node. nodeNanme == “nusici an”)
33: {

34 docurment . write(“<TR>");

35: traver se(node);

36: docunent. write(“</ TR>");

37: }

38: el se

39: {

40: docurent. write(“<TD>");

41 traverse(node);

42: document . wite(“</TD>");

43: }

44:

45: }

46: el se if (node. nodeType==1)

47. docurent . wri t e( node. nodeVal ue) ;

48: el se

49: al ert (“Unknown type encountered”);



50: }
51: </ SCRI PT>

52: </ BODY>

53: </ HTM.>

Let'shave alook at the differencesin code between the new (for IE5) and the older version (for |E4):

» The ActiveX object that generates the XML document object has the proglD of microsoft.xmldom
 To specify the XML datafile to be loaded by the XML document object we need to call the load
method and passit the URL of the XML file to be |oaded

» To identify the root element we use the documentElement property

« Inthe script itself we use the properties and methods of the node and the nodelist objects

» Thetag names tested for musicians and musician are now in lowercase

D In the implementation of version 4 the tagName property of the Element object returned the name in uppercase. This
isn't the case for the nodeName property of a Node object (version 5).
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Viewing Embedded XML

With the newest release of Internet Explorer it will be possible to embed islands of data (called data
islands) inside HTML pages. These dataislands can be marked up using XML.

You'll do this by using the XML tag inside your HTML page. For getting in the XML data itself,
you have two possibilities:

* Include your XML datainside the XML element.
* UseaURL to refer to the XML data.

Listing 12.20 shows an example of the XML data included inside the XML element.

Listing 12.20 Embedding XML inan HTML Page

1: <HTM_>

2: <HEAD><TI TLE>XML Obj ect Model in Explorer 5.0</TITLE>
3: </ HEAD>

4: <BODY>

5: <H2>My favorite mnusicians</H2>

6: <HR>

7: <XML i d="nyfavs”>

8: <nusi ci ans>

9: <nusi ci an>

10: <nanme>Joey Baron
11: </ nanme>
12: <instrunent>druns
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13:. </instrunent>

14: <Nr O Recordi ngs>1
15: </ NrOf Recor di ngs>
16: </ nusician>

17: <nusi ci an>

18: <nane>Bill Frisel
19: </ nane>

20: <instrunent>guitar
21: </instrunent>

22: <Nr O Recordi ngs>3
23: </ NrO Recordi ngs>
24: </ nusician>

25: <nusi ci an>

26: <nanme>Don Byron
27: </ nane>

28: <instrunent>clarinet
29: </instrunent>

30: <Nr O Recordi ngs>2
31: </ Nr O Recordings>
32: </ nusician>

33: <nusi ci an>

34: <name>Dave Dougl as
35: </ nane>

36: <instrument>trunpet
37: <linstrunent>

38: <NrOf Recordi ngs>1
39: </ NrO Recordi ngs>
40: </ nusici an>

41: </ nusici ans>

42: </ XM.>

43: </ BODY>

44. </ HTM.>

Listing 12.21 shows an example of how to refer an XML fileinan HTML page.

Listing 12.21 Referring an XML Filein an HTML Page

<HTM_>

<HEAD><TI TLE>XML Obj ect Model in Explorer 5.0</TITLE>
</ HEAD>

<BODY>

<H2>My favorite nusicians</H2>

<HR>

<XML | D="nyfavs” SRC=“file:///C xm ex/ nusicians.xn”>
</ XM_>

</ BODY>

0: </HTM.>

HeoxNyoaorwbR

If we open those files in our browser, nothing appears.



Once again, you need to use the Document Object API to access the XML data. First, though, you
have to work with the HTML Document Object Model because the XML tagisin fact an HTML
tag. You can easily refer to the XML element by using itsid, which is “myfavs’.

Having found the XML tag, we need to find the root element of our XML datatree.
nyf avs. docunent El enent
And from here on we can use the code we already know, as used in Listing 12.22.

Listing 12.22 Viewing ‘Referred to’ XML inaHTML Page

1: <HTM_>

2: <HEAD><TI TLE>XML Obj ect Model in Explorer 5.0</TITLE>
3: </ HEAD>

4: <SCRI PT>

5: function traverse(node)

6: {var i;

7: i f (node.childNodes !'= null)

8: {

9: for (i=0; i < node.childNodes.|ength; i++)
10: out put _doc(node. chil dNodes.iten(i));
11: }

12: }

13:

14: function out put _doc(node)

15: {

16: i f (node. nodeType == 0)

17: {

18: i f (node.nodeNane == “nusicians”)
19: {

20: docunent . wite(“<TABLE BORDER=" 1’
00 CELLPADDI NG=* 5’ >") ;

21: traver se(node);

22: docunent . write("“</ TABLE>");
23: }

24: el se if (node. nodeNa == “nusici an”)
25: {

26: docunment. wite(“<TR>");

27: traver se(node);

28: docunment. write(“</TR>");
29: }

30: el se

31: {

32: docunent. wite("“<TD>");

33: traverse(node);

34: docunent. wite(“</TD>");
35: }

36:

37: }

38: el se if (node. nodeType==1)

39: docunent. wite(node. nodeVal ue) ;

40: el se

41: al ert (“Unknown type encountered”);



42: }

43:
44: </ SCRI PT>
45: <BODY>

46: <H2>My favorite nusici ans</ H2>

47: <XM. | D="nyfavs” src="nusicians. xm " ></xm >
48. <SCRI PT>

49: var root = nyfavs. docunent El enent;

50: out put _doc(root);

51: </ SCRI PT>

52: <HR>

53: </ BODY>

54: </ HTM.>

D The following two lines are equivalent:

var root = myfavs.documentElement;

var root = document.all(“ myfavs’).X ML Document;

Viewing XML Directly

It is possible to open any XML file directly in IE5. A default XSL style sheet will be applied in this
case.

For example, seethefile shownin Listing 12.23.

D Listing 12.23 helptopic.xml

<?xm version=“1.0" ?>
<hel pt opi c>
<title keyword="printing, network; printing,shared printer”>
How to use a shared network printer?</title>
<pr ocedur e>
<st ep><acti on>l n <i con>Net wor k Nei ghbor hood</i con>,
| ocate and doubl e-click the conputer where the printer
you want to use is |located. </action>
: <tip targetgroup="begi nners”>To see whi ch conputers have
10: shared printers attached, click the <menu>Vi ew</ nenu> nenu
11: click <nmenu>Detail s</nmenu>, and | ook for printer names or
12: descriptions in the Cormment columm of the Network Nei ghborhood
Ow ndow. </ ti p>
13. </step>
14: <step>
15. <action>Double click the printer icon in the w ndow t hat
(0 appears. </ acti on>
16: </step>
17: <step>
18: <action>
19: To set up the printer, follow the instructions on the screen.
20: </ action></step>
21: </procedure>

ecoNogRLNMR



22:
23:
24:
25:
26:
27

<tip>

After you have set up a network printer, you can use it as if
it were attached to your conputer. For rel ated topics,

| ook up &quot; printing&quot; in the Help Index.

</[tip>

</ hel pt opi c>

Figure 12.7 shows you the result of loading this XML file without a specific style sheet attached.

[
[

Figure 12.7 Viewing an XML file directly in IES.

Of course if you want to present your XML file in amore exciting way, you need to supply astyle
sheet to render the XML data. This can be either an XSL or CSS style sheet.

Viewing XML with CSS

Y ou specify the style sheet to be used by inserting a processing instruction of the following form:

<?xm : styl esheet type="text/css” href="hel ptopic.css” ?>

[]

|The notation to be used is described in the W3C note, http://www.w3.0rg/TR/NOTE-xml-styl esheet.!

Let ususethe XML filefrom Listing 12.22. Thefirst linesare asin Listing 12.23.

Listing 12.23 helptopic.xml

RN

<?xm version=*1.0" ?>

<?xm : styl esheet type="text/css” href="hel ptopic.css” ?>
<hel pt opi c>

<title keyword="printing, network; printing,shared printer”>
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The content of our heltopic.css file could be asin Listing 12.24.

|:| Listing 12.24 helptopic.css

1: hel pt opi ¢ { di spl ay: bl ock;
2: mar gi n-top: 3cm

3: margi n-left:2cm

4. mar gi n-ri ght:2cm

5: mar gi n- bott om 6cm

6: font-fam ly: Verdana, Arial;
7: font-size: 11pt;

8: paddi ng: 20pt; }

9:

10: title {display: block;

11: font-size: 20pt;

12: col or: bl ue;

13: f ont - wei ght : bol d;

14: text-align:center;

15: mar gi n- bott om 30pt ;

16: t ext - decorati on: underli ne;}
17:

18: procedure {display: bl ock;

19: mar gi n- bott om 30pt }

20:

21: step {display: bl ock;

22: mar gi n- bottom 18pt }

23:

24: action {display: bl ock;

25: font - wei ght: bol d; }

26:

27: tip {display: bl ock;
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28: font-size: 10pt;

29: margi n-left:+lcm
30: mar gi n-top: 12pt;
31: col or: bl ue; }

32:

33: icon {display:inline;
34: font-size:12pt;}
35:

36: todo {display:inline;
37: color:red;}

38:

39: nenu {display:inline;
40: font-style:italic;}

Figure 12.8 shows you the result of loading this XML file with a CSS style sheet attached.

Figure 12.8 Viewing an XML file with a CSSstyle sheet in |E5.

Viewing XML with XSL

You relate an XML document with an XSL style sheet by inserting a processing instruction of the
following form:

<?xml : styl esheet type="text/xsl” href="hel ptopic.xsl” ?>
Thefirst lines are as shown in Listing 12.25.

Listing 12.25 hel ptopic.xml

<?xm version="1.0" ?>

<?xm :styl esheet type=“text/css” href="hel ptopic.css” ?>
<hel pt opi c>

<title keyword="printing, network; printing, shared printer”>

agRNE

A sample heltopic.xd fileisshownin Listing 12.26.

D Please note that the XSL syntax for use with IE5 isn’'t completely in sync with the latest draft of the W3C, which is
itself still amoving target.

Listing 12.26 helptopic.xsl

<?xm version="1.0"?>
<xsl : styl esheet xn ns:xsl="http://ww. w3. org/ TR WD xsl " >

RoNRE

<l -- default behaviour, thanks to Ken Hol man -->
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<xsl : tenpl at e><xsl : appl y-t enpl at es/ ></ xsl : t enpl at e>
<xsl :tenpl ate mat ch="t ext node() " ><xsl : val ue- of / ></ xsl

<l-- specific behaviour -->

<xsl:tenplate match="/">
<htm >
<head>
<title>Using an XSL styl esheet </title>
</ head>
<body bgcol or =" #FFFFFF" >
<xsl : appl y-tenpl at es/ >
</ body>
</htm >
</ xsl:tenpl at e>

<xsl:tenplate match="title">
<H2>
<xsl : appl y-tenpl at es/ >
</ H2>
</ xsl:tenpl at e>

<xsl:tenpl ate match="procedure”>
<CL>
<xsl : appl y-tenpl ates/ >
</ Q>
</ xsl:tenpl at e>

<xsl :tenpl ate match="step”>
<LI >

<xsl : appl y-tenpl at es/ >
</ LI >
</ xsl:tenpl ate>

<xsl:tenpl ate match="action”>

<B>
<xsl : appl y-tenpl at es/ >
</ B><BR/ >

</ xsl:tenpl at e>

<xsl:tenplate match="hel ptopic/tip”>
<H3>Ti p! </ H3>

<xsl : appl y-t enpl at es/ >
</ xsl :tenpl at e>

</ xsl : styl esheet >

:tenpl at e>

Figure 12.9 shows you the result of loading this XML file with a XSL style sheet attached.

[]
H

Figure 12.9 Viewing an XML file with a XSL style sheet in |ES.

Summary
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In this chapter we have seen how XML data can be used with:

* Internet Explorer 4
* Internet Explorer 5, beta 2

For each version we explored the different possihilities:

The XML Data Source object
The DOM AP

CSS style sheets

XSL style sheets

Q&A

Q Should | usethe DOM API, CSS, or XSL?

A From a standards view, both DOM and CSS are stable standards. This cannot be said of XSL,
which is still on the drawing board. From an implementation point of view, the support of CSSin
IE5, asit stands now, is far from perfect.

Q | receive white pagesin I|E5 when opening XML files.

A Chances are great that corruption was introduced during installation. Uninstall completely and
then reinstall.

Exercises

Bring the following file into Internet Explorer 4.0 using the XML Data Source object. The datais restricted
and should appear in the following order:

e Author
« Title
* |SBN number

Then, using the same XML file, bring it into Internet Explorer using the XML Object Model APl to display
only alist of authors.

<?xm version="1.0"7?>
<books>
<book>
<title>Sanm s Teach Yourself C++ in 21 Days, Second Edition
</title>
<aut hor>Jesse Liberty
</ aut hor >
<descri ption>Thi s book teaches you the basics of object-
Ooriented programmng with C++ and is conpletely revised to
OANSI standards. It can be used with any C++ conpiler.

ONoTARONE

9: </ descri ption>

10: <| SBN>0- 672- 31070- 8

11: </ | SBN>

12: <pages>700

13: </ pages>

14. <t arget group>Begi nning - Internediate
15: </t arget group>

16: <price unit="USA">29. 99

17: </price>

18: </ book>

19: <book>

20: <title>Maxi mum Java 1.1

21: </title>

22: <aut hor >d enn Vanderburg et al

23: </ aut hor >



24 <description>Witten by JAVA experts, this book explores
Othe JAVA 1.1 | anguage, tools, and core JAVA APl without
Oreview ng fundamental s or basic techniques.

25: </ description>

26: <I SBN>1-57521-290-0

27: </ | SBN>

28: <pages>900

29: </ pages>

30: <t ar get gr oup>Expert

31: </t arget group>

32: <price unit="USA">49. 99

33: </ price>

34: </ book>

35: <book>

36: <title>JavaScript Unl eashed, Second Edition
37: </title>

38: <aut hor >Ri chard Wagner et al.

39: </ aut hor >

40: <descri pti on>Thi s book hel ps you thoroughly understand
Oand apply JavaScri pt.

41 </ description>

42: <| SBN>1-57521- 306- 0

43: </ | SBN>

44: <pages>1000

45: </ pages>

46: <t arget group>Casual - Experienced

47. </t arget group>

48: <price>49. 99

49: </price>

50: </ book>

51: <book>

52: <title>Sanm s Teach Yourself Visual C++ 5 in 21 Days, Fourth
O Edition

53: </title>

54. <aut hor >Nat han and Ori Gurew ch

55: </ aut hor >

56: <descri ption>Thi s book nerges the power of the best-selling

O0“Teach Yourself” series with the know edge of Nathan and
OOri Gurewi ch, renowned experts in code, creating the nost
Oefficient way to |l earn Visual C++.

57: </ description>

58: <| SBN>0- 672- 31014-7

59: </ | SBN>

60: <pages>832

61: </ pages>

62: <t arget group>New - Casua
63: </t arget group>

64 <price>35.00

65: </price>

66: </ book>

67: </ books>
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Chapter 13
Viewing XML in Other Browsers

On Day 12 we covered how XML can be used with Microsoft Internet Explorer version 4 and 5.
Today we will discuss how you can view XML in other browsers such as:

* Netscape Navigator/Mozilla/Gecko
» DoczZilla
 Browsers based on the Inso/Synex Viewport engine

Viewing/Browsing XML in Netscape Navigator/Mozilla/Gecko
In this part we will discuss how XML is handled by Navigator/Mozilla/Gecko.
Netscape’s Vision for XML

Netscape sees use of XML for three types of information: documents, data, and metadata.
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For documents, Netscape uses XML with CSS (Cascading Style Sheets). Asfar as XSL is concerned, Netscape has adopted await and see approach, because XSL isn't a
stable standard yet.

For data and metadata, Netscape favors the RDF (Resource Description Framework).

RDF is aframework for describing and interchanging metadata. It is amodel for describing resources; resources that have properties that take certain values.

A resourceis any object that can have a URI (Uniform Resource Identifier).
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4 Couble-click the printer icon in the window that appears.

To set up the printer, follow the instructions on the screen.

After yvou have set up a network printer, you can use it as if it were
attached to your computer. For related topics, look up "printing" in the
Help Index.
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To see which computers have shared printers attached, click the Wew

menu, click Details, and look for printer names or descriptions in the
Comment column of the Network Neighborhood window.

Double-click the printer icon in the window that appears.

To set up the printer, follow the instructions on the screen.

After yvou have set up a network printer, you can use it as if it were
attached to your computer. For related topics, look up "printing" in the
Help Index.

Copyright ACME Company
January 1997

|Document: Done

An example of these concepts:

* Resource = http://www.macmillan.com/history/history.htm
* PropertyType = lastupdated
* Value = 2/12/1998

The relationships between resources, Property Types, and Values are represented by a directed labeled graph, as shown in Figure 13.1.
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Figure 13.1 Our example as a directed labeled graph.

XML is expected to become the preferred format for the interchange of these (meta)data.

To learn more about RDF,
visit
http://www.w3.org/TR/WD-
rdf-syntax/.
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Viewing XML in Netscape Navigator 4
Netscape Navigator 4 does not support XML.

If you want to use XML with Netscape Navigator 4, you first need to convert (outside the Netscape environment) to HTML or another format that Navigator 4 can handle
natively.

Viewing XML in Mozilla 5/Gecko

Netscape has put the source code of its browser in the public domain, where it is being developed further by the Free Software Community, under the name Mozilla.



Information on the Mozilla project can be found at the following Web sites:

» Genera information is at http://www.mozilla.org/.
» The FAQ about the Mozilla project is located at http://junior.apk.net/~gc/dok/mozilla fag.
» The compiled binaries can be retrieved from http://www.mozilla.org/binaries/html.

Gecko is the name of just one part (module) of the Mozilla development effort: the new layout engine. It is aimed at being an embeddable object. It will be used by any
application devel oper to add Web browsing functionality to their application.

You'll find the Gecko homepage at http://devel oper.netscape.com/software/communicator/ngl/index.html.

The XML support of Mozilla:

* Includes James Clark’ s expat parser

 Implements XML+CSS (Cascading Style Sheet) support at the document level

» Offersan API to the XML Document Object Model (DOM) via JavaScript and any plug-in
Supports XLink

* Supports elements from the HTML namespace

From the standards viewpoint, Mozilla supports parts of CSS 2.0 and fully supports:
» The XML 1.0 recommendation
* The DOM 1.0 recommendation
» The CSS 1.0 recommendation

To view an XML filein Mozillayou need to define a CSS style sheet with formatting specifications. These are kept in a separate file. You relate your XML file to the
CSSfile by including a processing instruction inside your XML file.

Listing 13.1isan XML file describing a help topic for an online help system.

Listing 13.1 helptopic.xml

1 <?xm version=*1.0" ?>

2: <?protext objid="15678" ?>

3: <I DCCTYPE hel pt opi ¢ SYSTEM “dtdv. dtd” [

4: <I ENTI TY doubl ecl i ck “<t odo>Doubl e-click</todo>">
5: 1>

6: <hel pt opi ¢c>

7. <title keyword="printing, network; printing,shared printer”>
OHow to use a shared network printer?</title>

8: <pr ocedur e>

9: <st ep><acti on>l n <i con>Net wor k Nei ghbor hood</i con>
Ol ocate and double-click the computer where the printer


http://www.mozilla.org/
http://junior.apk.net/~qc/dok/mozilla_faq
http://www.mozilla.org/binaries/html
http://developer.netscape.com/software/communicator/ngl/index.html

Oyou want to use is |ocated. </action>

10: <tip targetgroup="begi nners”>To see whi ch conputers

Ohave shared printers attached, click the <menu>Vi ew</ nenu> nenu
Oclick <nmenu>Detail s</nmenu>, and |look for printer names or descriptions
Oin the Comrent colum of the Network Nei ghborhood wi ndow. </ti p>
11: </step>

12: <step>

13: <action>&doubl eclick; the printer icon in the wi ndow that

O appears. </ acti on>

14: </step>

15: <step>

16: <action>

17: To set up the printer, <xref |inkend="id45">follow the
Oinstructions</xref> on the screen.

18: </action></step>

19: </ procedure>

20: <tip>

21: After you have set up a network printer, you can use it as if it were
Oattached to your conputer. For related topics, ook up

O &quot ; printing&quot; in the Help Index.

22: </tip>

23: </ hel pt opi c>

We have to relate our XML file with a style sheet, helptopic.css. Thisis done by adding the following processing instruction (PI) to our XML file.
<?xm -styl esheet type="text/css2” href="hel ptopic.css”?>
Our XML file now looks as shown in Listing 13.2:

Listing 13.2 helptopic.xml with Processing Instruction Added

<?xm version="1.0" ?>

<?xm -styl esheet type="text/css2” href="hel ptopic.css”?>
<?protext objid="15678" ?>

<! DOCTYPE hel pt opi ¢ SYSTEM “dtdv. dtd” [

<IENTI TY doubl ecl i ck “<t odo>Doubl e-click</todo>">

1>

<hel pt opi ¢c>

N RN E
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Inthis Pl, werefer to a CSSfile, helptopic.css.

Because there are no fixed semantics (how an element needs to be presented or how it needs to behave) associated with our XML elements, the first thing
we need to indicate is whether an element isinline-level (does not cause line breaks) or block-level (causes line breaks).

An example of ablock-level element isthe action element that needs to be captured in CSS as follows:

action {display: bl ock}

An example of an inline-level element is the todo element which, trandated to CSS syntax, is:
todo [display:inline}
The rest of the style sheet is completed with traditional formatting specifications. See Listing 13.3.

Listing 13.3 helptopic.css
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QoNO iDL R

hel ptopi ¢ {display: block
mar gi n-top: 3cm
margi n-1 eft: 2cm
mar gi n-ri ght: 2cm
mar gi n- bott om 6cm
font-fam |y: Verdana, Arial;
font-size: 11pt;
paddi ng: 20pt ; }

title {display: block
font-size: 20pt;
col or: bl ue;
f ont - wei ght : bol d;
text-align:center;
mar gi n- bott om 30pt ;
t ext - decorati on: underline;}

procedure {displ ay: bl ock
mar gi n- bott om 30pt }

step {displ ay: bl ock
mar gi n- bottom 18pt }

action {displ ay: bl ock;
f ont - wei ght : bol d; }

tip {display: bl ock;
font-size: 10pt;
mar gi n-1eft: +lcm
mar gi n-top: 12pt;
col or: bl ue;}

icon {display:inline;
font-size: 12pt;}

todo {display:inline;
color:red;}

menu {di splay:inline;
font-style:italic;}

xref {display:inline;



43: t ext - decorati on: underline;}

Theresult, inaMozilla5 browser, is shown in Figure 13.2.

O

Figure 13.2 The XML filein Mozlla 5 using CSS
Figure 13.3 shows the source code.
This figure shows as source the XML fileitself, not an HTML converted version of it.

At the time of writing, not much information was available about working with CSS and XML in Mozillab. It isn't clear, for example, which features of
CSS Level 2 will or won't be implemented.

Edit Style sheet | New documentation on the CSS support in Mozillais announced at this address:
http://www.mozilla.org/rdf/doc/xml.html.
Element:
[MUSICIANS ==
Hualfier;

|[N|:une] j J
Ozcurrence: I.fl‘-.ll 'I F'n:uperty:lF'aragraph j

Justify: Inhent
Leading: [ rherit
Break: Block

Space Above: 0O
Space Left: 12
Left Indent: Inherit
Space Right: [Ahent
Space Below: 0O

Prewview LClear Cancel QK

Although documentation islacking and all CSS Level 2 features may not be available in the near future, XML +CSSiis the way to go for displaying XML
documents.


javascript:displayWindow('images/13-02.jpg',800,573 )
javascript:displayWindow('images/13-02.jpg',800,573)
http://www.mozilla.org/rdf/doc/xml.html

O

Figure 13.3 The source file of the Web page.

The XML dataisdirectly rendered to HTML without any intermediate conversion or trandation phase.

Mozilla5 provides 100% support of the DOM 1.0 recommendation.

The following example is JavaScript source code. It usesthe DOM API to replace apricein U.S. dollars with a price in Canadian dollars.

Listing 13.4 books2.xml

1: <?xm version="1.0"?>

2: <?xm -styl esheet type=“text/css” href="books.css”?>

3: <books xm ns: htm =“http://ww. w3. org/ TR/ REC- ht m 40" >

4: <htm : fornp

5: <htm : h3>Convert to Canadi an doll ars: </ htnml:h3>

6: <htm :input type=“button” onclick="convert()” val ue="CAN'/>
7: </htm :fornp

8: <book>

9: <title>Sam s Teach Yourself C++ in 21 Days, Second Edition
10: </title>

11: <aut hor >Jesse Liberty

12: </ aut hor >

13: <descri ption>Thi s book teaches you the basics of

Oobject-oriented programming with C++ and is conpletely revised to ANSI
Ostandards. It can be used with any C++ conpil er.

14: </ descri pti on>

15: <l SBN>0- 672-31070- 8

16: </ | SBN>

17: <pages>700

18: </ pages>

19: <t ar get gr oup>Begi nning - Internedi ate
20: </targetgroup>

21: <price unit="USA">29. 99
22: </price>

23: </ book>

24 <book>

25: <title>Maxi num Java 1.1
26: </[title>

27: <aut hor >3 enn Vanderburg et al.
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28: </ aut hor >

29: <description>Witten by JAVA experts, this book explores
Othe JAVA 1.1 | anguage, tools, and core JAVA APl without review ng
Ofundanmental s or basic techni ques.

30: </ descri ption>

31: <I SBN>1- 57521- 290- 0

32: </ | SBN>

33: <pages>900

34: </ pages>

35: <t ar get gr oup>Expert

36: </targetgroup>

37: <price unit="USA">49. 99

38: </price>

39: </ book>

40: <book>

41: <title>JavaScript Unl eashed, Second Edition
42: </title>

43: <aut hor >Ri chard Wagner et al

44 </ aut hor >

45: <descri pti on>Thi s book hel ps you thoroughly understand and
Oapply JavaScri pt.

46: </ descri ption>

47: <I SBN>1- 57521- 306- 0

48: </ | SBN>

49: <pages>1000

50: </ pages>

51: <t ar get gr oup>Casual - Experienced

52: </targetgroup>

53: <price>49. 99

54.: </price>

55: </ book>

56: <book>

57: <title>Sam s Teach Yourself Visual C++ 5 in 21 Days,
OFourth Edition

58: </title>

59: <aut hor >Nat han and Ori Gurew ch

60: </ aut hor >

61: <descri ption>Thi s book nerges the power of the best-

Oselling “Teach Yourself” series with the know edge of Nathan and O

O Gurew ch, renowned experts in code, creating the nost efficient way to
Ol earn Visual C++.

62: </ descri ption>

63: <| SBN>0- 672-31014-7



64: </ | SBN>

65: <pages>832
66: </ pages>
67: <t ar get gr oup>New - Casual
68: </ targetgroup>
69: <price>35. 00
70: </price>
71: </ book>
72: <htm :script src="convert.js” />
73: </ books>
% Synex SGMLAHML Viewer for Windows 95/NT v1.02 _|@| x| Line2
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On line 3 (the element books), the html namespace has been declared because HTML elements will be used within thefile.
You'll find the HTML elements form, h3, and input on lines 4 through 7, and the script element on line 72.

By declaring this namespace the browser knows that the element h3 from namespace html receives the semantics (formatting and behavior) defined for this
namespace.

Theinput element (line 6) refersto a JavaScript function defined in the convert js file, referred to on line 72, and listed in Listing 13.5.

Listing 13.5 convert.js

1: function convert() {

2:  var priceEl enents = docunent. get El enent sByTagNane(“price”);
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3: //returns a NodeList of all elenents with the tag price
4: var i;

5: for (i=0;i < priceElenments.length;i++) {

O// looping over all those price el enents

6: var USAprice =

OparseFl oat (priceEl ements.iten(i).firstChild. nodeVal ue);

7: /[/the firstChild property returns the Text node

8: /1 of this Text node we take the nodeVal ue, being the text itself
9: //we convert this text to a nunber (floating)

10: priceElenents.iten(i).setAttribute(“unit”,“Canadian dollar”);
11: //we set the attribute “unit” to value “Canadi an doll ar”

12: var convertedprice = USAprice * 1.4,

13: //we convert the price to Canadi an doll ar

14: var newprice = docunent. creat eText Node(convertedprice);

15: //we create a new Text node containing the new price

16: priceElenents.item(i).replaceChil d(newprice, priceEl enents.

Oitem(i).firstChild);
17: //we replace the old Text node with the new one
18: }

19: }




| First we create aNodeL ist containing all the element nodes with name price (line 2).

— Font Size:
Scale: || kin: | b a: |

— Entries:

[MaME =] ﬂﬂ

Defined Entries;
MUSICLAMN: HAME

Locate; €7 Title € Body Hemave |
Preview | Cancel | 0K I

We loop over al those element nodes (line 5).

For each price element we first use the firstChild property, which returns a node of type Text. We take the content from this text node by using the nodevalue
property. This string needs to be converted to a number, hence the use of the parseFloat() function.

This number is converted on line 12.
With this value we create a new TextNode (line 14), which is then used to replace the old vaue (line 16).

Mozilla supports transclusions using Xlink syntax.

Transclusions
are (portions
of) other
documents
that are
included at
the place of
reference as
if they
occurred
locally.



a Synex SGMLAZML Viewer for Windows 95/NT v1.02
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In other words, you refer to another document and the contents of that document are placed at the point of reference.

Thefollowing is an example of atransclusion.

<footer xm:Ilink="sinple” role="HTM.” show="enbed” href="footer.htni/>

The XML element footer isalink that retrieves the content of footer.htm and embedsiit at its position in the XML file.
The content of footer.htm could be as shown in Listing 13.6.

Listing 13.6 footer.htm

1. <hr style="margin-top:2cni >

2: <div class="footer” align=“center”>
3: <small>

4: Copyright ACME Conpany<BR>

5: January 1997

6: </small>



7 </div>

This givesthe result in the browser as shown in Figure 13.4.

Ol

Figure 13.4 Transclusionin Mozlla5.

Using transclusions is afine alternative for today’ s practice of server-specific server-side include statements. Now it is possible to define client-side inclusions.
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Viewing XML with DocZilla

The Finnish company Citec Information Technologiesis using the Mozilla5 code to develop a high-end browser. This high-end browser will be afunctiona
XML, SGML, and HTML browser with the following features:

The ability to display documents with CSS
Full DOM and ECM Ascript support
On-the-fly generation of TOCs

A structured indexing and search mechanism

I:I |More information about Citec’s browser can be found at http://www.citec.fi/multidoczilla.
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Viewing XML with Browsers Based on Inso’s Viewport Engine
For years the Inso/Synex Viewport engine has been the market leader for browsing native SGML files.
The engine has been used in products such as
 Panorama (Interleaf, previously SoftQuad)
« SplitVision (SSrman Information)
« Multidoc Pro (Citec Information Technology)
The latest version of the engine is also able to render XML files.
Features of the Viewport Engine

Noteworthy features of the Viewport environment include the use of style sheets, navigators, webs, and other hypermedia support.

Y ou can define one or more style sheets for every document. This can be done by using agraphical style sheet editor.

D Unfortunately, the language used to define the style specification is Viewport specific. But in upcoming releases XSL will either complement or supersede the native style
sheet format.

A navigator serves as an active and dynamic table of contents view.

Any document element can be extracted and assembled into a havigator. The elements maintain their original order and hierarchy in the document. This
makes it possible to easily define atable of contents, atable of graphics, atable of tables, and so on.

A web is an independent file containing anchors and links.
Anchors can be attached to textual spans or to aregion of agraphic. They can contain an annotation and can serve as a bookmark.
Links connect two anchors.

Y ou can mount and unmount webs. If aweb is mounted, anchors are attached to open documents and are displayed as clickable icons. Thisleadsto very
powerful possibilities. In one of our actual projects, we deliver the same document with two views: an “actual” view and a*“change’ view. In the actual view
the user seestheinformation asit is now. In the change view another style sheet is opened, showing new information in red, changed information in blue with
change bars, and deleted information as strikethrough. This change information is kept in the document in arevision attribute. Also in change view aweb is
opened containing alist of anchorsreferring to all the new and changed topics. This allows the user to go over al the changes very quickly. Furthermore, the
reasons for the changes are explained in the associated annotation.

D |The same concept of link information kept outside the document itself is also part of the XLink proposal |
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How it Works

In addition to your XML file, you need accompanying style sheets and navigators. Both use specific markups defined in
an SGML DTD. To create a style sheet, you need to create afile with an .ssh extension. The content of this file needsto
be that shown in Listing 13.7.

Listing 13.7 A Viewport Style Sheet Definition

1: <!doctype stylesheet PUBLIC “-//Synex Information AB//DTD styl esheet
0V2. 00/ / EN>
2: <styl esheet>

3: </styl esheet>

I:l |The additional content of the style specifications will be automatically supplied when you use the graphical style sheet editor.|

To create a navigator you need to create a file with a.nav extension. The content of thisfile needs to be that shownin
Listing 13.8.

Listing 13.8 A Viewport Navigator Definition

1: <!doctype toc-def PUBLIC “-//SYNEX Informati on AB//DTD Navi gat or
Ov2.00//EN >
2: <toc-def>

3: </toc-def>
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D |The additional content of thisfileis automatically supplied when you use the browser to define navigators.|

Now that we have our style sheet and navigator defined we need to establish a relationship between our XML file and
these supporting files.

This can be accomplished in two ways:

» They can be related to the document itself.
» If aDTD having apublic identifier is used, they can be related to this DTD.

In case of arelationship with the document itself, you have to add to the document the following processing instruction:

<?styl espec “nmenunane” “fil enane”?>

for the style specification, where;

* menuname is the name that will be used on the View menu of the browser.
* filename is the name of the style sheet file (*.ssh).

and

<?navi gat or “menunane” “fil enane” ?>

for the navigator, where:

* menuname is the name that will be used on the Navigator menu of the browser.
* filename is the name of the navigator file (*.nav).

If the DTD has apublic identifier, you need to edit the ENTITYRSC filein the Viewport environment. In this
ENTITYRSC file you can define a relationship between style sheets and navigators on one hand and public identifiers on
the other. See Listing 13.9.

Listing 13.9 Defining Relationships Between aDTD and Viewport Style Sheets and Navigators

1. PUBLIC “-//Pro Text//DTD online hel p//EN

2: STYLESPEC “st andar d” “standar d. ssh”
3: STYLESPEC “1| ar ge” “l arge. ssh”

4: NAVI GATOR “t opi cs” “t opi cs. nav”

5: NAVI GATOR “fi gures” “figures. nav”

Let’s show an example starting with the XML file, as shown in Listing 13.10.

Listing 13.10 musicians.xml

1: <?xm version="1.0"7?>

2: <I DOCTYPE nusi ci ans |



10:

11:

12:

13:

14

15:

16:

17:

18:

19:

20:

21:

22:

23:

24:

25:

26:

27:

28:

29:

30:

31:

32:

33:

34:

35:

36:

37:

38:

<! ELEMENT nusi ci ans

<! ELEMENT nusi ci an

<I ELEMENT (name, instrunent,

1>

<musi ci ans>
<nusi ci an>

<name>Joey Baron

</ name>

<i nstrument >dr uns

</instrunent >

<Nr O Recor di ngs>1

</ Nr O Recor di ngs>
</ nusi ci an>
<nmusi ci an>

<name>Bi || Frisell

</ name>

<i nstrument >gui tar

</instrunent >

<Nr Of Recor di ngs>3

</ Nr O Recor di ngs>
</ musi ci an>
<nusi ci an>

<name>Don Byron

</ nanme>

<i nstrument >cl ari net

</instrunent >

<Nr Of Recor di ngs>2

</ Nr O Recor di ngs>
</ musi ci an>
<nmusi ci an>

<nane>Dave Dougl as

</ nanme>

<i nstrument >t r unpet

</instrunent>

<Nr Of Recor di ngs>1

</ Nr O Recor di ngs>

i nstrunent,

(rmusici an) + >

Nr O Recor di ngs)

Nr Of Recor di ngs) >

( #PCDATA) >



39: </ musi ci an>

40: </ nusi ci ans>

Now add two style sheets and one navigator.

Files musicians.ssh and musician2.ssh contain the following:

<l doctype styl esheet PUBLIC “-//Synex Informati on AB//DID styl esheet V2.00//EN>
<styl esheet >

</ styl esheet >

File musician.nav contains the following:

<ldoctype toc-def PUBLIC “-//SYNEX Informati on AB//DTD Navi gator v2.00//EN >
<t oc- def >

</toc-def>

Now let’s bring the files together by including processing instructionsin our XML file, shown in Listing 13.11.

Listing 13.11 musicians.xml with Processing I nstructions

1. <?xm version="1.0"?7>

2: <IDOCTYPE nusicians [

3: <! ELEMENT nusicians (musician)+ >

4: <! ELEMENT nusician (name, instrunment, NrOf Recordings)>
5: <! ELEMENT nane (#PCDATA) >

6: <! ELEMENT instrument (#PCDATA) >

7: <! ELEMENT Nr Of Recordi ngs (#PCDATA) >

8: 1>

9: <7?stylespec “table” “nusicians.ssh”?>

10: <?stylespec “indent” “nusician2.ssh”?>

11: <Z?navigator “toc” “nusicians. nav’?>
12: <nusici ans>
13:

14: </ nusici ans>

table and indent will be added to the View menu now and toc to the Navigator menu.

Open the XML file with the Synex Viewport—based browser. See Figure 13.5.



Ol

Figure 13.5 The XML file opened for the first time.
We don’t see much for the moment, but that’ s because we didn’t add information to our style sheets and navigators yet.

We change our view (using the View menu) to include tags and the tree structure of our document. See Figure 13.6.

Ol

Figure 13.6 Tag names and tree structure are visible.

By clicking on atag or atree node with the right mouse button, you see the option to open the style sheet editor. See
Figure 13.7.

[l

Figure 13.7 The style sheet editor opened.

Figure 13.8 shows a possible result of our style sheet editing.

Ol

Figure 13.8 Afinished style sheet applied.

The next thing to do is to define a navigator. For thisfile it would be good to have an overview with the musicians
names.

To open the navigator editor, use the right mouse button to click on an element name that you want to include in your
navigator. See Figure 13.9.

Clicking the mouse button displays the results shown in Figure 13.10.

Ol

Figure 13.9 The navigator editor.

O]

Figure 13.10 The defined navigator.

You'll seethe same file but with another style sheet attached, as shown in Figure 13.11.

[l

Figure 13.11 Another style sheet attached.

The style sheet used in this latest example is shown in Listing 13.12.
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Listing 13.12 A Sample Style Sheet

1: <! DOCTYPE STYLESHEET PUBLI C “-// SYNEX | NFORMATI ON AB// DTD STYLESHEET

0V2. 00/ / EN' [

2: <! ELEMENT sheet (margins?)>
3: <! ELEMENT nargi ns EMPTY>

4. <I ATTLI ST mar gi ns

5: | eft CDATA #l MPLI ED

6: ri ght CDATA #l MPLI ED
7: t op CDATA #l MPLI ED

8: bot t om CDATA #| MPLI ED>
9:

10: <! ELEMENT font - shadow EMPTY>
11: <! ATTLI ST font - shadow

12: v NUMBER #REQUI RED>

13:

14: <! ELEMENT shadow col or EMPTY>
15: <! ATTLI ST shadow- col or

16: v CDATA #REQUI RED>
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17:

18:

19:

20:

21:

22:

23:

24:

25:

26:

27:

28:

29:

30:

31:

32:

33:

34:

35:

36:

37:

38:

39:

40:

41:

42:

43:

44.

45:

46:

47:

48:

49:

50:

1>

<STYLESHEET>

<STYLE TAG=" NROFRECORDI NGS” >

<SPC- LEFT V="36">
<BREAK- BEFORE>
<BREAK- AFTER>

</ STYLE>

<STYLE TAG="MJSI Cl ANS" >
<FONT- FAM LY V=" Ut opi a" >
<FONT- SI ZE V=14>

<SPC- ABOVE V="12">

<SPC- LEFT V="24">

<SPC- BELOW V=*12" >
<BREAK- BEFORE>

<BREAK- AFTER>

</ STYLE>

<STYLE TAG=“ NAVE’ >
<FONT- VEEl GAT V=Bol d>
<FONT- SCALE V="120">
<SPC- ABOVE V=*24">
<BREAK- BEFORE>
<BREAK- AFTER>

</ STYLE>

<STYLE TAG="| NSTRUMENT” >
<SPC- LEFT V="36">
<BREAK- BEFORE>

<BREAK- AFTER>

</ STYLE>



51:

52: </ STYLESHEET>

The navigator used is shown in Listing 13.13.

Listing 13.13 A Sample Navigator

1: <! DOCTYPE TOC- DEF PUBLI C “-// SYNEX | NFORVATI ON AB// DTD NAVI GATOR
OV2.00//EN' >

2:

3: <TOC- DEF SCALE=70>

4: <TOC BODY="MJSI Cl AN' Tl TLE=" NAME" >

5: </ TOC- DEF>

The Synex Viewport engine is the state of the art for viewing native SGML files. That it also directly supports
XML documents can only be applauded.

But there are also some drawbacks:
* The style sheet mechanism is proprietary.

» The browser doesn’t come for free.
» The product is only known inside the SGML community, not in the much broader HTML community.

Summary

In this chapter we discussed other browsers you can use to browse/view XML. Although Mozilla5 is still
under development, it shows alot of promise for directly displaying XML files with associated CSS style
sheets.

Furthermore it attempts to consistently implement Web standards and recommendations. This alone needs to be
heavily applauded.

The DocZillaand Synex Viewport were discussed as well.
Q&A

Q | downloaded Gecko and it doesn’t seem to work well. What’s happening?

A The Gecko development is continuously going on. Every day a new build of Gecko is made available.
If the build of one day isn't stable enough, chances are great that the next build is already better.

Q| don’t see formatted text in my Synex browser.

A Check if your XML fileisin one way or another associated with a style sheet.

Exercises

Using Listing 13.14,



» Create a CSS (Cascading Style Sheet) file and relate the XML file
* Open the XML file with Mozilla/Gecko

Listing 13.14 books.xml

1: <?xm version="1.0"7>

2: <books>

3: <book>

4: <title>Sam s Teach Yourself C++ in 21 Days, Second Edition
5: </title>

6: <aut hor >Jesse Liberty

7: </ aut hor >

8: <descri pti on>Thi s book teaches you the basics of

Oobject-oriented programming with C++ and is conpletely revised

0Oto ANSI standards. It can be used with any C++ conpiler.

9: </ description>

10: <l SBN>0- 672- 31070- 8

11: </ | SBN>

12: <pages>700

13: </ pages>

14: <t arget group>Begi nning - Internedi ate
15: </targetgroup>

16: <price unit="USA">29. 99

17: </price>

18: </ book>

19: <book>

20: <title>Maxi num Java 1.1

21: </title>

22: <aut hor >d enn Vander burg et al

23: </ aut hor >

24. <description>Witten by JAVA experts, this book

Oexplores the JAVA 1.1 | anguage, tools, and core JAVA APl wi thout
Oreviewi ng fundamental s or basic techniques.

25: </ descripti on>



26: <| SBN>1-57521-290-0

27: </ | SBN>

28: <pages>900

29: </ pages>

30: <t ar get gr oup>Expert

31: </targetgroup>

32: <price unit="USA">49. 99

33: </ price>

34 </ book>

35: <book>

36: <title>JavaScript Unl eashed, Second Edition
37: </title>

38: <aut hor >Ri chard \Wagner et al

39: </ aut hor >

40: <descri ption>Thi s book hel ps you thoroughly understand and

Oapply JavaScri pt.

41: </ descri ption>

42: <l SBN>1- 57521- 306- 0

43: </ | SBN>

44 <pages>1000

45: </ pages>

46: <t arget group>Casual - Experienced

47: </targetgroup>

48: <price>49. 99

49: </price>

50: </ book>

51: <book>

52: <title>Sami s Teach Yourself Visual C++ 5 in 21 Days, Fourth
OEdition

53: </title>

54: <aut hor >Nat han and Ori Gurew ch

55: </ aut hor >

56: <descri ption>This book nerges the power of the best-selling

O0“Teach Yourself” series with the know edge of Nathan and Ori CGurew ch,



Orenowned experts in code, creating the nost efficient way to | earn Visual

0 C++.

57: </ descri ption>

58: <l SBN>0- 672-31014- 7
59: </ | SBN>

60: <pages>832

61: </ pages>

62: <t arget group>New - Casual
63: </targetgroup>

64: <price>35. 00

65: </ price>

66: </ book>

67: </ books>
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Chapter 14
Processing XML

Today you'll learn why and how XML data can be used for further processing. We will also discuss the two
main programming paradigms used in XML processing:

« The event-driven approach
* Thetree-based approach

Reasons for Processing XML

By using XML, you’ ve already made the decision to mark up your datain the best possible way. Y ou have
also seen that some browsers can display your XML files natively. Why would you want to write programs to
process your XML, then?

Well, the answer is limited only by your imagination, but let’ s enumerate some possible reasons:

« Délivery to multiple media

 Deélivery to multiple target groups

< Adding, removing, and restructuring information
Database loading

* Reporting

Delivery to Multiple Media

Information needs to be published via different media: on the Web, in hard copy, on CD-ROM, as help files,
and so on.

For delivery on the Web, HTML will still bein place for awhile. But which type of HTML: version 3.2,
version 4, DHTML Microsoft flavor or DHTML Netscape flavor?

Until now you had these choices:
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» Useonly those HTML tags that are supported by all browsers (the common denominator approach).
» Make browser-specific optimized HTML pages.
* Include scriptsin your HTML pages to generate browser-specific code.

With XML, you can use another tactic. Y ou can check which browser is asking for information and transform
your XML data on-the-fly to the most appropriate version of HTML.

The big advantage of this approach is that you have to manage just one source file. All formatting and
processing is kept separate from your data. This means that if anew flavor of HTML arrives, you need to write
anew conversion but your data doesn’t need to be modified.

For getting to hard copy, you can convert your XML datato RTF (Rich Text Format) for use with Microsoft
Word, or to another markup language used in other text processing tools (for example, MIF for FrameM aker).

The XML filein Listing 14.1 can be used as source code for generating RTF output.

Listing 14.1
musicians.xml—Y our
XML Fileto

[ | Convert

| | I 1 [ | I 1 I—‘_I

<?xm version="1.0"?>
<I DOCTYPE nusi ci ans |
<!l ELEMENT nusi ci ans (rusician) + >
<l ELEMENT nusician (nane, instrunment, NrO Recordings)>
<l ELEMENT (nane, instrunment, NrO Recordings) (#PCDATA) >
]>
<nusi ci ans>
<musi ci an>
<nanme>Joey Baron
10: </ nanme>
11: <instrument >drumnms
12: </instrunent>
13: <Nr O Recor di ngs>1
14: </ Nr O Recor di ngs>

15: </ nusi ci an>
16: <nusi ci an>
17: <nanme>Bill Frisell

18: </ name>

19: <instrunent>guitar
20: </instrunent>

21: <Nr O Recor di ngs>3
=22: </ NrO Recordings>
23: </ nmusi ci an>

24: <musi ci an>

25: <nanme>Don Byron
26: </ name>

27: <instrument>cl ari net
28: </instrument>

29: <Nr O Recor di ngs>2
30: </ NrOf Recordi ngs>



31:
32.
33:
34.
35:
36:
37
38:
39:
40:

</ nusi ci an>
<nusi ci an>
<nane>Dave Dougl as
</ nanme>
<i nstrunent >t runpet
</instrument >
<Nr O Recor di ngs>1
</ Nr & Recor di ngs>
</ musi ci an>
</ musi ci ans>

This could become the RTF filein Listing 14.2.

Thisisjust one
L example of how
I XML can be
[ ] converted to another
markup language.
ol B How to do it will be
discussed during the
| next few days.
[ | ] | |
4 9 10 14 15
1 | | 1 [ ]
G 7 11 12 13 16 17
Listing 14.2
1 musicians.rtf—The
I RTF File After
[ | Conversion
2 8
I
[ | | | |
4 9 10 14 19

13 16 17

{\rtfl\ansi\ansi cpgl252\ucl
//1ots of rtf code deleted

\pard\plain \'s18\Ii 1440\ sb320\ wi dct| par

\'adj ustright \b\f15\fs28\Iang2057\cgrid {Joey Baron
\par }\pardiplain \'s19\1i 2880\shb120\w dctl par

\adj ustright \f15\fs20\1 ang2057\cgrid {druns

\par }\pard\plain \s20\1i 3600\sb120\sa400\w dct| par
\Vadjustright \i\f15\fs20\1 ang2057\cgrid {1

\par }\pardiplain \'s18\1i 1440\ sb320\w dct | par
\adjustright \b\f15\fs28\1ang2057\cgrid {Bill Frisell
\par }\pardiplain \'s19\1i2880\sbl120\w dctl par
\adjustright \f15\fs20\1 ang2057\cgrid {guitar

\par }\pard\plain \s20\1i 3600\ sb120\ sa400\wi dct | par
\adj ustright \i\f15\fs20\lang2057\cgrid {3



17:
18:
19:
20:
21:
22.
23.
24.
25:
26:
27
28:
29:
30:

\par }\pard\plain \s18\1i 1440\ sb320\w dct| par

\adj ustright \b\f15\fs28\lIang2057\cgrid {Don Byron

\par }\pard\iplain \'s19\1i2880\sb120\wi dctl par

\adjustright \f15\fs20\1 ang2057\cgrid {cl ari net

\par }\pard\plain \'s20\Ii3600\sbh120\ sa400\wi dct | par
\adjustright \i\f15\fs20\l ang2057\cgrid {2

\par }\pard\iplain \'s18\1i 1440\ sb320\w dct| par

\adjustright \b\f15\fs28\1ang2057\cgrid {Dave Dougl as

\par }\pardiplain \'s19\1i2880\sbl120\w dctl par

\adjustright \f15\fs20\1 ang2057\cgrid {trunpet

\par }\pard\plain \s20\1i 3600\sb120\ sa400\w dct | par
\adjustright \i\f15\fs20\1ang2057\cgrid {1}{\f2\lang2067\cgri dO
\par }\pard\plain \w dctl par\adjustright \fs20\lang2057\cgrid {

\par }}

Thisfile can be read by Microsoft Word and most other word processing software.

Delivery to Multiple Target Groups

Not only do you want to publish to different media, you probably also want to deliver different information to
different types of groups. Some examples:

* Beginners, advanced users, experts
* Members, non-members
» Onshore, offshore
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The XML filein Listing 14.3 could serve as source code for generating specific output according to user
experience.

Listing 14.3

delivery xml—An
E;ZI IE-:ZJ E;ZI E-CZl XML File Used
| for Selective
[ Tl bl o e lpaallze Timer i) Delivery

1: <?xm version=“1.0"7>

2: <procedure type="di sassenbl e” >
3: <obj ect >

4. <type>M snmat cher </type>

5. <seriesnr>21568</seriesnr>

6: </ obj ect >

7: <title>How to di sassenble M snatcher 21568</title>
8: <steps experience="firsttinme”>
9: <step>

10: <action>Press ....
11: </ action>

12: <resul t>The door

13: </result>

14: </ st ep>

15: <st ep>

16: <action>Push ....
17: </ action>

18: <resul t>The back ..
19: </result>

20: </ st ep>

21: <step>

22: <action>Drill

23: </ action>

24: <result>Part x123 ..
25: </result>

26: </ st ep>
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27
28:
29:
30:
31:
32:
33:
34:
35:
36:

</ st
<ste

</ st
<tip
</ti
</ proced

eps>

ps experience="donebef ore” >

<step>
<action>Throw it on the ground.
</ action>

</ step>

eps>

>Take a bottle of

p>

ure>

This data allows you to customize the steps according to the experience of your reader. If your audience
consists of first-time users, the element steps, with an attribute with the name experience and a value of
donebefore (lines 28-33), can be stripped away.

Y ou may also decide that thetip (lines 34 and 35) is only relevant for the first-timers and filter it for the
target group donebefore.

Adding, Removing, and Restructuring Information

If you define the reports to be generated from your relational databases, you can arrange the data as you
like: leave data out, compute new data based on existing ones (for example, an average), and so on.

The same goes for XML coded data. Y ou can add, remove, and rearrange your data.

For example, take the datain Listing 14.4.

[] Listing 14.4 booksxml—An XML File for Restructuring Ideas

1:
2:

NSO R®

<?xm ve
<books>
<boo

rsion="1.0"?7>

k>

<title>Sanms Teach Yourself C++ in 21 Days, Second Edition
</title>

<aut hor>Jesse Liberty

</ aut hor >

<descripti on>Thi s book teaches you the basics of

O Obj ect-oriented programming with C++ and is conpletely revised

Oto ANSI

9:

10:
11:
12:
13:
14.
15:
16:
17:
18:
19:
20:
21:
22:

standards. It can be used with any C++ conpiler.

</ descri ption>

</ bo
<boo

</ bo
</ books>

<| SBN>0- 672- 31070- 8

</ | SBN>

<pages>700

</ pages>

<t arget group>Begi nning - Intermnediate
</t arget group>

<price unit="USA">29. 99

</price>

ok>

k>

ok>




Y ou can do the following things with this listing:

L eave out the targetgroup information

Add a second price element in “Canadian dollar”
Add alist with all book titles or with al authors
Put the ISBN number after the price

Database Loading

Refer to Listing 14.1. It would be a good ideato have thisinformation in a database or a spreadsheet. In
fact, thisishow XML is mainly perceived by Microsoft: as adelivery and exchange format for structured
data. And structured data normally residesin relationa databases.

In the foreseeable future, you will have XML writersand XML readers for every database. However, you
can write some code yourself to generate a comma-separated values file, as shown in Listing 14.5.

[] Listing 14.5 musicianscsv—A Comma-Separated Values File

Nane, | nstrunent, Nr O Recor di ngs
Joey Baron, druns, 1

Bill Frisell,guitar,3

Don Byron,clarinet, 2

Dave Dougl as, trunpet, 1

A

Or you can write some SQL code, asin Listing 14.6.

[ ] Listing 14.6 Some SQL Code

1. create table nusicians (

2: nanme text not null prinmary key,

3: i nstrument text,

4. nrof recordi ngs i nteger

5:);

6: insert into nusicians values (‘Joey Baron',’ drums’,1);

7: insert into nusicians values (‘Bill Frisell’, guitar’, 3);
8: insert into nusicians values (‘Don Byron',’clarinet’, 2);
9: insert into nusicians values (‘Dave Douglas’,’trunpet’, 1);
Reporting

Processing the XML files can easily answer questions such as the following:
* How many musicians are therein the file?
* How many of them play guitar?
» What isthe total number of recordings?

Now that you have turned your documents into real text databases, you can process them in many ways,
generating output as needed.

Three Processing Paradigms



XML documents can be viewed as

» A special type of text file
* A sequence of events
e A hierarchy
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An XML Document as a Text File

An XML file can be viewed as atext file, in which you find a mixture of the real data
and markup language. Y ou can find alot of free tools on the market that excel in text
manipulation using regular expressions: awk, grep, perl, and python.

If you want to know how many musicians you have in your musicians.xml file, you can
use the following grep command:

grep -c “<nusician>" nusicians. xm
Here' s a breakdown of this command:

 -cistheoption to print only the number of lines matched.

» Within quotes, the text (or pattern) to be matched, in this case the start tag of
element musician.

» Thefileto be searched, for example, musicians.xml.

This example will return 4.
An XML Document as a Series of Events

Everyone knows how to work with a graphical user interface such as Windows, Mac
OS, or Matif. In these environments, the OS captures all kinds of events. mouse
movements and clicks, keyboard input, and so on. Subsequently, the OS sends
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messages to the program indicating which event has occurred. It is the responsibility of
the programmer of the application to code the responses to those events.

An analogy can be drawn for XML files. When you read an XML filein a sequential
way, all kinds of events happen. Y ou encounter the start of a document, you read start
and end tags, you encounter comments and processing instructions, and so on. All of
these can be looked at as data events.

It isthe responsibility of the programmer to code the responses to these events. These
responses are called event handlers.

[ ] Anevent handler isthe code that is executed when an event has occurred.

For the file musiciansxml (Listing 14.1), an event-based processor will generate the
eventslisted in Listing 14.7.

[ ] Listing 14.7 Events Generated by the musiciansxml File

Start docunent

Start el ement: nusicians
Start elenment: nusician
Start el enent: nane
Characters: Joey Baron

End el enent: nanme

Start el enent: instrunent
Characters: druns

End el enent: instrunent

10: Start elenent: NrO Recordings
11: Characters: 1

12: End el enent: NrOf Recordings
13: End el enent: nusici an

15: End el ement: nusi ci ans
16: End docunent

It isimportant to see that the traversal of the XML document happensin a
hierarchically sequential, left-to-right fashion.

Consider the XML structure shown in Figure 14.1.

-1

Figure 14.1 The XML tree.

Figure 14.2 indicates the order in which the different nodes of the tree are traversed.
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[l

Figure 14.2 The order of traversal.

During traversal, most of the event-based processors store information about already-
traversed nodes.

In event-driven mode, Balise from the company Al S keeps track of element types and
attributes for ancestor nodes up to the root and for the first-left siblings of these
ancestor nodes as indicated in Figure 14.3.

[l

Figure 14.3 The context information that is kept.

Figure 14.3 shows which other nodes are being tracked for node number 12.

D The context information that is kept can differ from product to product. Y ou can expect that
at least the information on previous siblings within the same parent element and on al
ancestorsis stored.

Thanks to this cataloging of some context (however limited), you can write event
handlers using this context:

o Start element: para, first after title.

In thisway, you can define a different response if your para element comes first
after title.

» Start element: li, with an ancestor of ol and an attribute of type with a value of
|

Here also, you can write a specific response if this condition occurs.

On the other hand, you cannot answer questions that require looking further in the data
stream. For example:

* |Isan element the last child element of its parent element?

Y ou can know this only after having processed the element, not when you
receive the start element event.

» Doesthis element have an element in it that has an attribute with the name
experience and the value firsttime?

Y ou can only know this after processing the element.

D There are solutions, of course, but they require a
second pass.

Advantages of this event-based processing are

e It'ssimple.
|t worksfast.
e |t doesn’t consume alot of memory.
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Disadvantages are
* It'simpossible to ook ahead.
Two implementations are mentioned here:

e Omnimark
« SAX

Omnimark is the market leader for doing heavy conversionsin the SGML community.
Recently it has been XML -enabled, and afree (although restricted) version called
Omnimark LE is available on the Web at

http://www.omnimark.com/devel op/omle40/index.html.

Omnimark will be covered in more depth in Day 15, “Event-Driven Programming.”

SAX stands for a Simple API for XML. It came about after Peter Murray-Rust, one of
the early adopters of XML, made a complaint on the XML developers mailing list. He
said that when he wanted to change the parser coupled to his XML browser, JUMBO,
he had to rewrite code because the APIs of the different parsers differed. The question
raised was, “While waiting for the API defined by the W3C (DOM), can we agree on a
simple event-based API?’
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Thiswas publicly discussed on the XML-DEV list, and lots of people contributed. It was David
Megginson who wrote the SAX proposal, together with its implementation in Java.

SAX can be found at http://www.megginson.com/SAX/index.html. It’s also subject of the study on
Day 15.

XML as a Hierarchy/Tree

A tree-based processor tranglates the XML document into an internal tree structure and allows an
application to navigate that tree.

In the case of your musicians.xml file, a possible resulting tree structure is shown in Figure 14.4.

|:| Trees can be more or less extensive depending on whether attributes, entities, and so on need to be stored as
separate nodes.

Oncethetreeis constructed in memory, it can be navigated. Please note that you have two passes.

* Pass 1: Parsing and tree-building
* Pass 2: The data processing itself

In thisway, it becomes possible to answer your questions that require alook ahead:

 Isan element the last child element of its parent element?
» Doesthis element have an element below it that has an attribute with the name experience
and the value firsttime?

Because you have access to the full document (the complete tree), you have accessto all information
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[l

Figure 14.4 Atree starting from musicians.xml.

The advantage of this approach is that it gives access to the whole document, so it’s easy to ook
ahead. The disadvantages are that it's more difficult to first build a tree and then navigate it, it
requires more memory, and it’s slower, requiring two passes.

The World Wide Web consortium (W3C) developed a standard tree-based API for XML and HTML.
It is called the Document Object Model (DOM) and is a W3C recommendation as of October 1,
1998. The specification can be found at http://www.w3.0rg/ TR/ REC-DOM-L evel-1/.

The DOM will be implemented in version 5 of both Internet Explorer and Mozilla (Netscape). It's
covered extensively on Day 16, “Programming with the Document Object Model.”

D There is also software that brings you both worlds, mixing the event-driven approach and the tree-based
approach. Balise, from the company AlS, iswell known for thisin the SGML community and includes a
non-validating XML parser in itslatest version. Unfortunately, no free version is available.

-Summary

Today you saw many reasons why you would want to process your XML files. This processing can
be done in different ways, depending on how you look at your XML data:

» Plaintext files
» A series of events happening
* A treethat can be navigated and manipul ated

In the next few days, you will explore these viewpoints and their implementations much more deeply.

Q&A

Q Isit easier to process XML than HTML?

A Yes, for two reasons.

Thefirst isthat you normally model your data better with XML than with HTML. Y ou can
better capture the hierarchical structure, the semantics, and the meta-data of your information
without bothering too much with formatting.

The second reason isthat XML files are well formed. Y ou have a much better idea what
comes in the data stream. HTML files, on the other hand, can take many forms and
appearances.

Q Which processing approach do you recommend?

A It depends on the problem that you want to tackle.

For example, if you want to count the number of times the element tool isused in an XML
document, it is not very efficient to first build a tree representation of your document and then
traverseit. When you have to deal with complex structural objects such as tables that require a
lot of look-ahead, the tree-based approach simplifies the processing task.

Also of importance is that the DOM, which is tree-based, is an official W3C recommendation
now, and alot of tools will support it as the standard API.

Exercise

See the following XML file:
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1. <?xm version="1.0"7?>

2: <meno>

3: <met a>

4. <fronpP. Hermans</fronp

5: <t0>S. North</to>

6: <r egar di ng>deadl i nes</regar di ng>

7 </ met a>

8: <body>

9: <dear >Si non</ dear >

10: <p>l will <verystrong>not</verystrong> be able to finish
11: all chapters before | eaving on 11..holidays. </ p>
12: <p>Pl ease advi se what to do.</p>

13: <cl ose>Paul </ cl ose>

14: </ body>

15: </ nenp>

Using thisfile:

Write down the sequential list of events.

Draw the tree structure.

Indicate in which order the tree is navigated.

For the last p element in the treg, indicate which other nodes still are accessible in the event-
driven approach.

« For the body €element in the tree, indicate which other nodes are still accessible in the tree-
based approach.
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Part Il

In the previous chapter we outlined the differences between event-driven and tree-based processing of XML files.

Today we will dig deeper into the subject of event driven processing by using two event-driven processing environments:

e Omnimark LE
¢ SAX

Omnimark LE

In this part we will cover the programming language Omnimark of Omnimark Technologies.
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What Is Omnimark LE?

Omnimark LE isthe light and free version of Omnimark, which is an event-driven programming language for processing data streams. The current version is4.01 and is XML enabled.

The Omnimark XML parser is avalidating parser that
requiresavalid XML DTD to process XML documents.
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Thisfree version has alimitation that you cannot compile and execute programs that contain more than 200 countable actionsin the program source. A countable action is a statement that

Omnimark executes.
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Finding and Installing Omnimark LE

Omnimark LE can be found at the following URL : http://www.omnimark.com/devel op/omled0/index.html. The file omle40.exe is 1955 Kb large.

Toinstall, double-click thisfile. An Install Shield wizard will take over to guide you through the installation.

How Omnimark Works

In the event-driven paradigm, pieces of code are executed when certain events occur during the processing of the input document.

Therefore we need to formulate rules. Rules define and associate both the actions to be executed and the events that cause these actions to be triggered.
Thisisreflected in the structure of arule, which has two parts:

* A rule header
* A rule body

The rule header is used to define the event and has a structure of its own. It defines the event and, optionally, additional conditions that need to be satisfied before the actions are fired.
In the rule body are the actions that will be executed.

An Omnimark script/program is a collection of such rules.

Running Omnimark LE

Y ou run Omnimark from the command line, which takes the following form:

Ore —s script.xominput.xm —of output.htm

Where:

 omle invokes the program

» The -s parameter refers to the script to use (such as script.xom)

¢ Theinput file comes next, which in our case isan XML file (such as input.xml)
« -of specifies the file toward which output is written (such as output.htm)

Basic Events in the Omnimark Language
The following are some of the basic events Omnimark detects:

¢ document-start

¢ document-end

* element

® processing-instruction


http://www.omnimark.com/develop/omle40/index.html.

document-start allows you to do processing and produce output before the beginning of an XML file, as shown in Listing 15.1.

Listing 15.1 A document-start Rule

1: docunent-start ;event

2: out put “<HTM_>%n" ;our action

3: || “<HEAD>%%"

4 || “<TITLE>CQuUr first exanple</ Tl TLE>%"
5 || “</HEAD>%m<BODY>"

E Kawa - sax - [convert_java] _ || The rule header on line 1 defines the event, which is

= File Edit Y“iew Project Buld Packages Beans [nfo Customize Window Help & x| document-start.

ﬁ:&luﬁl@l%‘l » %ﬂlc@}'{_}‘{q‘ Dﬁﬂﬂ|é’ég§jg|l.write j|ﬁ'ﬁ|ﬁ

|‘|€d‘|?| 1mpeort orgosaol (sec:.Parser;
- impert arg sl . sax DocumentHandler;
= % sax ;I inpeort arg sl . sax _helpers ParserFactary ;
= convert.java
=4 Classes public class cenvert {
B m — fistatic final String parserClass = "com.ibm sadl g
g static final String parserClass = "com.datachannel
=43 Methads static final String salfile='c: ) salex’ \misicians .
B void main[String[]] throws Exceplion
= 'l_j W ariables puklic static wold main (String args[]) throws Exc
W final Sting parseiClass i e
. W final String xmlfile D b ] s R TR
B Interfaces parser = ParserFactory makeParseriparserllass!
O <none» handler = new CurHandler() ;

BB OuHandler java
E| a Classes parser setDocurnmentHandl er (handler) ;
parser parselfxadlfile) ;
= OuHandler extends HandlerB ase

B3 Methods i
[ wvoid characterschar]. int, int) I
[ woid endD ocument] |
[ woid endE lement{String]

[l OurHandler ) throws IDException =
[l woid startDocument] )
[l woid startElement{String, Atributelizt) =
R =l b | N

Output Build

Class Path — C:»SAX.C:»xEmldqjszxmldsy. jar:c:»=mnldjssrc:c »datachannel d=zpsclas=ses; . c:“progra~l-kaws
File Compiled. ..
Ho Errors. ..

Kl | o

For Help, press F1 [Ln 21 Col 4 |INS [MUM | [

The rule body (lines 2-5) lists the actions to be executed. When the document starts (event), we write a string with HTML tags to the output (action).



I:l %n stands for “end of line”
|| concatenates two strings
; starts acomment in your codel

] The result of this rule follows:

<HTM.>

<HEAD>

<TI TLE>Qur first exanpl e</TITLE>
</ HEAD>

<BODY>

document-end allows you to do processing and produce output after the end of an XML file, as shown in Listing 15.2.

Listing 15.2 A document-end Rule

1: docunent-end ; event
2: out put “ </ BODY>%n</ HTML>%n"

When the document ends (event), we write a string with HTML tags to the output (action).

L]

] The result of this rule follows:
</ BODY>
</ HTM_>
|:| Line 3 being empty is the result of the %n end-of-line after the HTML end tag on line 2 of Listing 15.2.

When an element occurs you have to deal with three things:
 The start of the element
* |ts content
» Theend of the element

When dealing with the content of an element, parsing ceasesin Omnimark to give you the ability to decide how and when to treat the content. Y ou need explicitly get parsing going again. This can be
done by using the following:

* The parse continuation operator %c as used in Listing 15.3.
* suppress, which continues parsing but suppresses the output of the parsed content as shown in Listing 15.4.

Listing 15.3 Using the Parse Continuation Operator

1: elenent nusician ; event, when the elenment nusician is encountered
out put “<HR>%m” ; at the start of the el ement
3: out put “9%” ; continue parsing

N



4: output “<HR>m" ; at the end of the el ement

or:

Listing 15.4 Using the Suppress Action

1: elenent neta ; event, when the elenent meta is encountered
2: suppress ; continue parsing but suppress output
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