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Wednesday, 5 June 2013 [DHSI Registration]

4:00-6.00

DHSI Registration
At UVic Housing / Residence Services Office (Craigdarroch Building)
See the University of Victoria @ Google Maps
After registration, many will wander to Cadboro Bay and the pub at Smuggler's Cove.

Recharge Room!
(9.00-5.00, ThursdayMonday)

Hickman 116 will be available from 9-5 for the duration of DHSI for those who wish to take a moment to
recharge amidst all the activities of DHSI. It is a space dedicated to individual peace and quiet, where people
can go to eat / rest / read / whatever, and where we ask that mobile devices be silenced.

Thursday, 6 June 2013
7:45 to 8:15

Last-minute Registration
MacLaurin Building, Room A100
See the University of Victoria @ Google Maps

8:30 to 9:30

Welcome, Overview and Orientation
MacLaurin A144
Classes in Session

9:30 to Noon

1. Text Encoding Fundamentals and their Application (Clearihue A102, Lab)
2. Digitisation Fundamentals and their Application (Clearihue A051, Lab)
3. Introduction to XSLT for Digital Humanists (Clearihue A103, Lab)
4. Transcribing and Describing Primary Sources in TEI (Clearihue A015, Lab)
5. Multimedia Design for Research Creation, Community Engagement, and Knowledge Mobilization (Clearihue
A108, Lab)
6. Geographical Information Systems in the Digital Humanities (Human and Social Development A170, Lab)
7. Digital Pedagogy in the Humanities (Hickman 120, Classroom)
8. Physical Computing and Desktop Fabrication for Humanists (MacLaurin D016, Classroom)
9. Creating Digital Humanities Projects for the Mobile Environment (Human and Social Development A270, Lab)
10. Digital Humanities Databases (Hickman 110, Classroom)
11. Augmented Reality: An Introduction (MacLaurin D010, Classroom)
12. Games for Digital Humanists (MacLaurin D111, Classroom [at times CLE A105])
13. Visual Design for Digital Humanists (MacLaurin D287, Classroom)
14. Issues in Large Project Planning and Development (Hickman 128, Classroom)
15. Digital Editions (Clearihue A012, Lab)
16. Out-of-the-Box Text Analysis for the Digital Humanities (Human and Social Development A160, Lab)
17. SEASR Analytics (MacLaurin A326, Classroom)
18. Versioning & Collation in the Digital Environment (Human and Social Development A150, Lab)
19. 3D Modelling for the Digital Humanities and Social Sciences (Clearihue C115, Classroom)
20. Cultural Codes and Protocols for Indigenous Digital Heritage Management (MacLaurin A195, Classroom)
22. Understanding the Pre-Digital Book (McPherson Library A003 [at times A130], Classroom)

Noon to 1:15

Lunch break / Unconference Coordination Session
MacLaurin A144 (Unconference discussions through the week are coordinated by Sarah Kremen-Hicks and
Paige Morgan; discussion topics, scheduling, and room assignments from among all DHSI rooms will be
handled at this meeting)

1:15 to 3:50

Classes in Session
(Locations as above)

4:00 to 5:00

Institute Lecture: George Dyson
MacLaurin A144

5:00 to 6:00

Electronic Literature Online Exhibit
Conviviality and Light Reception
MacLaurin A100 (just outside the lecture hall in A144)

Friday, 7 June 2013
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8:00 to 9:20

DHSI Colloquium
MacLaurin A144

9:30 to Noon

Classes in Session
(Locations as above)

Noon to 1:15

Lunch break / Unconference, various locations

1:15 to 3:50

Classes in Session
(Locations as above)

4:00 to 5:30/6.00

DHSI Colloquium
MacLaurin A144

Saturday, 8 June 2013
8:00 to 9:20

DHSI Colloquium
MacLaurin A144

9:30 to Noon

Classes in Session
(Locations as above)

Noon to 1:15

Lunch break / Unconference, various locations

1:15 to 3:50

Classes in Session
(Locations as above)

4:00 to 5:30/6.00

DHSI Colloquium
MacLaurin A144

Sunday, 9 June 2013
8:00 to 9:20

DHSI Colloquium
MacLaurin A144

9:30 to Noon

Classes in Session
(Locations as above)

Noon to 1:15

Lunch break / Unconference, various locations

1:15 to 3:50

Classes in Session
(Locations as above)

4:00 to 5:30/6.00

DHSI Colloquium
MacLaurin A144

Monday, 10 June 2013
8:00 to 9:20

DHSI Colloquium
MacLaurin A144

9:30 to Noon

Classes in Session
(Locations as above)

Noon to 1:15

Lunch break / Unconference, various locations

1:15 to 2:15

Institute Lecture: Kari Kraus (U Maryland)
MacLaurin A144

2:15-4:30 (or so)

DHSI Wrap-up Session, Show and Tell
MacLaurin A144

Contact info:
institut@uvic.ca P: 250-472-5401 F: 250-472-5681
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URL

SCHEDULE
Thu 06 Jun

Fri 07 Jun

Sat 08 Jun

Sun 09 Jun

Mon 10 Jun

BIBLIOGRAPHY

Extracts from XSLT 2.0 and XPath 2.0 Programmer’s Reference 4th edition, by Michael Kay;
published by Wiley Publishing, Inc. ISBN: 978-0-470-19274-0. (Try searching for that ISBN at
www.wrox.com.)
Note: subsections have been taken out of context from chapters 1 & 2.

What Is XSLT?
XSLT (Extensible Stylesheet Language: Transformations) is a language that, according to the very first sentence in
the specification (found at http://www.w3.org/TR/xslt20/), is primarily designed for transforming one
XML document into another. However, XSLT is also capable of transforming XML to HTML and many other
text-based formats, so a more general definition might be as follows:
XSLT is a language for transforming the structure and content of an XML document.
Why should you want to do that? In order to answer this question properly, we first need to remind ourselves why
XML has proved such a success and generated so much excitement.
XML is a simple, standard way to interchange structured textual data between computer programs. Part of its
success comes because it is also readable and writable by humans, using nothing more complicated than a text
editor, but this doesn’t alter the fact that it is primarily intended for communication between software systems. As
such, XML satisfies two compelling requirements:
*

Separating data from presentation: the need to separate information (such as a weather forecast) from details
of the way it is to be presented on a particular device. The early motivation for this arose from the need to
deliver information not only to the traditional PC-based Web browser (which itself comes in many flavors) but
also to TV sets and handheld devices, not to mention the continuing need to produce print-on-paper. Today, for
many information providers an even more important driver is the opportunity to syndicate content to other
organizations that can republish it with their own look-and-feel.

*

Transmitting data between applications: the need to transmit information (such as orders and invoices) from
one organization to another without investing in one-off software integration projects. As electronic commerce
gathers pace, the amount of data exchanged between enterprises increases daily, and this need becomes ever
more urgent.

Of course, these two ways of using XML are not mutually exclusive. An invoice can be presented on the screen as
well as being input to a financial application package, and weather forecasts can be summarized, indexed, and
aggregated by the recipient instead of being displayed directly. Another of the key benefits of XML is that it unifies
the worlds of documents and data, providing a single way of representing structure regardless of whether the
information is intended for human or machine consumption. The main point is that, whether the XML data is
ultimately used by people or by a software application, it will very rarely be used directly in the form it arrives: it
first has to be transformed into something else.
In order to communicate with a human reader, this something else might be a document that can be displayed or
printed: for example, an HTML file, a PDF file, or even audible sound. Converting XML to HTML for display is
probably still the most common application of XSLT, and it is the one I will use in most of the examples in this
book. Once you have the data in HTML format, it can be displayed on any browser.
In order to transfer data between different applications, we need to be able to transform information from the data
model used by one application to the model used by another. To load the data into an application, the required
format might be a comma-separated-values file, a SQL script, an HTTP message, or a sequence of calls on a
particular programming interface. Alternatively, it might be another XML file using a different vocabulary from the
original. As XML-based electronic commerce becomes widespread, the role of XSLT in data conversion between
applications also becomes ever more important. Just because everyone is using XML does not mean the need for
data conversion will disappear.
There will always be multiple standards in use. As I write there is a fierce debate between the protagonists of two
different XML representations of office documents: the ODF specification from the Open Office community, and
the OOXML specification from Microsoft and its friends. However this gets resolved, the prospects of a single XML
format for all word processor documents are remote, so there will always be a need to transform between multiple
formats.

Even within the domain of a single standard, there is a need to extract information from one kind of document and
insert it into another. For example, a PC manufacturer who devises a solution to a customer problem will need to
extract data from the problem reports and insert it into the documents issued to field engineers so that they can
recognize and fix the problem when other customers hit it. The field engineers, of course, are probably working for a
different company, not for the original manufacturer. So, linking up enterprises to do e-commerce will increasingly
become a case of defining how to extract and combine data from one set of XML documents to generate another set
of XML documents, and XSLT is the ideal tool for the job.

A Scenario: Transforming Music
As an indication of how far XML has now penetrated, Robin Cover’s index of XML-based application standards at
http://xml.coverpages.org/xmlApplications.html today runs to 594 entries. (The last one is entitled
Mind Reading Markup Language, but as far as I can tell, all the other entries are serious.)
I’ll follow just one of these 594 links, XML and Music, which takes us to
http://xml.coverpages.org/xmlMusic.html. On this page we find a list of no less than 18 standards,
proposals, or initiatives that use XML for marking up music.
This diversity is clearly unnecessary, and many of these initiatives are already dead or dying. Even the names of the
standards are chaotic: there is a Music Markup Language, a MusicML, a MusicXML, and a MusiXML, all quite
unrelated. There are at least three really serious contenders: the Music Encoding Initiative (MEI), the Standard
Music Description Language (SMDL), and MusicXML The MEI derives its inspiration from the Text Encoding
Initiative, and has a particular focus on the needs of music scholars (for example, the ability to capture features
found in different manuscripts of the same score), while SMDL is related to the HyTime hypermedia standards and
takes into account requirements such as the need to synchronize music with video or with a lighting script (it has not
been widely implemented, but it has its enthusiasts). MusicXML, by contrast, is primarily focused on the needs of
composers and publishers of sheet music.
Given the variety of requirements, it’s unlikely that the number of standards in use will reduce any further. The
different notations were invented with different purposes in mind: a markup language used by a publisher for
printing sheet music has different requirements from the one designed to let you listen to the music from a browser.
In the first edition of this book, back in 2001, I introduced the idea of using XSLT to transform music as a
theoretical possibility, something to make my readers think about the range of possibilities open for the language.
By the time I published the second edition, PhD students were showing that it could actually be done. Today,
MusicXML is a standard part of over 80 software applications including industry leaders such as Sibelius and
Finale, and XSLT is routinely used to manipulate the output. The MEI website publishes XSLT stylesheets for
converting between MEI and MusicXML in either direction.

As it happens, MusicXML itself provides two ways of representing a score. In one the top-level subdivision in the
XML hierarchy is by instrumental part or voice; in the other the top-level structure is the timeline of the music.
XSLT stylesheets are provided to convert between the two formats.
Figure 1-1 shows some of the possibilities. You could use XSLT to:
*

Convert music from one representation to another, for example from MEI to SMDL.

*

Convert music from any of these representations into visual music notation, by generating the XML-based
vector graphics format SVG.

*

Play the music on a synthesizer, by generating a MIDI (Musical Instrument Digital Interface) file.

*

Perform a musical transformation, such as transposing the music into a different key or extracting parts for
different instruments or voices.

*

Extract the lyrics, into HTML or into a text-only XML document.

*

Capture music from non-XML formats and translate it to XML (XSLT 2.0 is especially useful here).

As you can see, XSLT is not just for converting XML documents to HTML.

XSLT and SQL: An Analogy
In a relational database, the data consists of a set of tables. By themselves, the tables are not of much use, the data
might as well be stored in flat files in comma-separated values format. The power of a relational database doesn’t
come from its data structure; it comes from the language that processes the data, SQL. In the same way, XML on its
own just defines a data structure. It’s a bit richer than the tables of the relational model, but by itself it doesn’t
actually do anything very useful. It’s when we get a high-level language expressly designed to manipulate the data
structure that we start to find we’ve got something interesting on our hands, and for XML data the main language
that does that is XSLT.
Superficially, SQL and XSLT are very different languages. But if you look below the surface, they actually have a
lot in common. For starters, in order to process specific data, be it in a relational database or an XML document, the
processing language must incorporate a declarative query syntax for selecting the data that needs to be processed. In
SQL, that’s the SELECT statement. In XSLT, the equivalent is the XPath expression.
The XPath expression language forms an essential part of XSLT, though it is actually defined in a separate W3C
Recommendation (http://www.w3.org/TR/xpath) because it can also be used independently of XSLT (the
relationship between XPath and XSLT is discussed further on page 21).
The XPath syntax is designed to retrieve nodes from an XML document, based on a path through the XML
document or the context in which the node appears. It allows access to specific nodes, while preserving the

hierarchy and structure of the document. XSLT instructions are then used to manipulate the results of these queries,
for example by rearranging selected nodes and constructing new nodes.
There are further similarities between XSLT and SQL:
*

Both languages augment the basic query facilities with useful additions for performing arithmetic, string
manipulation, and comparison operations.

*

Both languages supplement the declarative query syntax with semiprocedural facilities for describing the
processing to be carried out, and they also provide hooks to escape into conventional programming languages
where the algorithms start to get too complex.

*

Both languages have an important property called closure, which means that the output has the same data
structure as the input. For SQL, this structure is tables, for XSLT it is trees—the tree representation of XML
documents. The closure property is extremely valuable because it means operations performed using the
language can be combined end-to-end to define bigger, more complex operations: you just take the output of
one operation and make it the input of the next operation. In SQL you can do this by defining views or
subqueries; in XSLT you can do it by passing your data through a series of stylesheets, or by capturing the tree
produced by one transformation phase in a variable and using that variable as the input of another
transformation phase. This last feature is new in XSLT 2.0, though most XSLT 1.0 processors offered a similar
capability as a language extension.

In the real world, of course, XSLT and SQL have to coexist. There are many possible relationships, but typically,
data is stored in relational databases and transmitted between systems in XML. The two languages don’t fit together
as comfortably as one would like, because the data models are so different. But XSLT transformations can play an
important role in bridging the divide. All of the major relational database vendors have released extensions that
allow XML data to be stored and manipulated directly within what is still nominally a relational database.

XSLT and XPath
Halfway through the development of XSLT 1.0, it was recognized that there was a significant overlap between the
expression syntax in XSLT for selecting parts of a document and the XPointer language being developed for linking
from one document to another. To avoid having two separate but overlapping expression languages, the two
committees decided to join forces and define a single language, XPath, which would serve both purposes. XPath 1.0
was published on the same day as XSLT 1.0, November 16, 1999.
XPath acts as a sublanguage within an XSLT stylesheet. An XPath expression may be used for numerical
calculations or string manipulations, or for testing Boolean conditions, but its most characteristic use (and the one
that gives it its name) is to identify parts of the input document to be processed. For example, the following
instruction outputs the average price of all the books in the input document:
<xsl:value-of select="avg(//book/@price)"/>

Here, the <xsl:value-of> element is an instruction defined in the XSLT standard, which causes a value to be
written to the output document. The select attribute contains an XPath expression, which calculates the value to
be written: specifically, the average value of the price attributes on all the <book> elements. (The avg() function
too is new in XPath 2.0.)
Following its publication, the XPath specification increasingly took on a life of its own, separate from XSLT.
Several DOM implementations (including Microsoft’s) allowed you to select nodes within a DOM tree structure,
using a method such as selectNodes(XPath), and this feature is now included in the current version of the
standard, DOM3. Subsets of XPath are used within the XML Schema language and in XForms for defining
validation conditions, and bindings of XPath to other languages such as Perl are multiplying. Perhaps most
important of all, the designers of XQuery decided to make their language a pure superset of XPath. The language
has also proved interesting to academics, and a number of papers have been published analyzing its semantics,
which provides the basis for optimized implementations.

XSLT and XML Namespaces
XSLT is designed on the basis that XML namespaces are an essential part of the XML standard. So when the XSLT
standard refers to an XML document, it always means an XML document that conforms to the XML Namespaces
specification, which can be found at http://www.w3.org/TR/REC-xml-names.
Namespaces play an important role in XSLT. Their purpose is to allow you to mix tags from two different
vocabularies in the same XML document. We've already seen how a stylesheet can mix elements from the target
vocabulary (for example HTML or XSL-FO) with elements that act as XSLT instructions. Here’s a quick reminder
of how namespaces work:
*

Namespaces are identified by a Uniform Resource Identifier (URI). This can take a number of forms. One
form is the familiar URL, for example http://www.wrox.com/namespace. Another form, not fully
standardized but being used in some XML vocabularies, is a URN, for example
urn:biztalk-org:biztalk:biztalk_1. The detailed form of the URI doesn’t matter, but it is a good
idea to choose one that will be unique. One good way of achieving this is to use the domain name of your own
website. But don’t let this confuse you into thinking that there must be something on the website for the URI
to point to. The namespace URI is simply a string that you have chosen to be different from other people’s
namespace URIs; it doesn’t need to point to anything.

*

The latest version, XML Namespaces 1.1, allows you to use an International Resource Identifier (IRI) rather
than a URI. The main difference is that this permits characters from any alphabet (for example, Chinese); it is
no longer confined to ASCII. In practice, most XML parsers have always allowed you to use any characters
you like in a namespace URI.

*

Since namespace URIs are often rather long and use special characters such as «/», they are not used in full as
part of the element and attribute names. Instead, each namespace used in a document can be given a short
nickname, and this nickname is used as a prefix of the element and attribute names. It doesn’t matter what
prefix you choose, because the real name of the element or attribute is determined only by its namespace URI
and its local name (the part of the name after the prefix). For example, all my examples use the prefix xsl to
refer to the namespace URI http://www.w3.org/1999/XSL/Transform, but you could equally well
use the prefix xslt, so long as you use it consistently.

*

For element names, you can also declare a default namespace URI, which is to be associated with unprefixed
element names. The default namespace URI, however, does not apply to unprefixed attribute names.

A namespace prefix is declared using a special pseudo-attribute within any element start tag, with the form:
xmlns:prefix = "namespace-URI"

This declares a namespace prefix, which can be used for the name of that element, for its attributes, and for any
element or attribute name contained in that element. The default namespace, which is used for elements having no
prefix (but not for attributes), is similarly declared using a pseudo-attribute:
xmlns = "namespace-URI"

XML Namespaces 1.1 became a Recommendation on February 4, 2004, and the XSLT 2.0 specification makes
provision for XSLT processors to work with this version, though it isn’t required. Apart from the largely cosmetic
change from URIs to IRIs mentioned earlier, the main innovation is the ability to undeclare a namespace, using
syntax of the form «xmlns:prefix=""». This is particularly intended for applications like SOAP messaging,
where an XML payload document is wrapped in an XML envelope for transmission. Without namespace
undeclarations, there is a tendency for namespaces used in the SOAP envelope to stick to the payload XML when
this is removed from the envelope, which can cause problems—for example, it can invalidate a digital signature
attached to the document.

XSLT and CSS
Why are there two stylesheet languages, XSL (that is, XSLT plus XSL Formatting Objects) as well as Cascading
Style Sheets (CSS and CSS2)?
It’s only fair to say that in an ideal world there would be a single language in this role, and that the reason there are
two is that no one was able to invent something that achieved the simplicity and economy of CSS for doing simple
things, combined with the power of XSL for doing more complex things.
CSS is mainly used for rendering HTML, but it can also be used for rendering XML directly, by defining the display
characteristics of each XML element. However, it has serious limitations. It cannot reorder the elements in the
source document, it cannot add text or images, it cannot decide which elements should be displayed and which
omitted, neither can it calculate totals or averages or sequence numbers. In other words, it can only be used when the
structure of the source document is already very close to the final display form.
Having said this, CSS is simple to write, and it is very economical in machine resources. It doesn’t reorder the
document, and so it doesn’t need to build a tree representation of the document in memory, and it can start
displaying the document as soon as the first text is received over the network. Perhaps, most important of all, CSS is
very simple for HTML authors to write, without any programming skills. In comparison, XSLT is far more
powerful, but it also consumes a lot more memory and processor power, as well as training budget.
It’s often appropriate to use both tools together. Use XSLT to create a representation of the document that is close to
its final form, in that it contains the right text in the right order, and then use CSS to add the finishing touches, by
selecting font sizes, colors, and so on. Typically, you would do the XSLT processing on the server and the CSS
processing on the client (in the browser); so, another advantage of this approach is that you reduce the amount of
data sent down the line, which should improve response time for your users and postpone the next expensive
bandwidth increase.

A Simplified Overview
The core task of an XSLT processor is to apply a stylesheet to a source document and produce a result document.
This is shown in Figure 2-1.
As a first approximation we can think of the source document, the stylesheet, and the result document as each being
an XML document. XSLT performs a transformation process because the output (the result document) is the same
kind of object as the input (the source document). This has immediate benefits: for example, it is possible to do a
complex transformation as a series of simple transformations, and it is possible to do transformations in either
direction using the same technology.

The choice of Rubik’s cube to illustrate the transformation process is not entirely whimsical. The mathematics of
Rubik’s cube relies on group theory, which is where the notion of closure comes from: every operation transforms
one instance of a type into another instance of the same type. We’re transforming XML documents rather than
cubes, but the principle is the same.
The name stylesheet has stuck for the document that defines the transformation, despite the fact that XSLT is often
used for tasks that have nothing to do with styling. The name reflects the reality that a very common kind of
transformation performed using XSLT is to define a display style for the information in the source document, so that
the result document contains information from the source document augmented with information controlling the
way it is displayed on some output device.

Trees, Not Documents
In practice, we don’t always want the input or output to be XML in its textual form. If we want to produce HTML
output (a very common requirement), we want to produce it directly, rather than having an XML document as an
intermediate form. When the Firefox browser displays the result of an XSLT transformation, it doesn’t serialize the
result to HTML and then parse the textual HTML; rather, it works directly from the result tree as a data structure in
memory. Similarly, we might want to take input from a database or (say) an LDAP directory, or an EDI message, or
a data file using comma-separated-values syntax. We don’t want to spend a lot of time converting these into serial
XML documents if we can avoid it, nor do we want another raft of converters to install.
Instead, XSLT defines its operations in terms of a data model (called XDM) in which an XML document is
represented as a tree. The tree is an abstract data type. There is no defined application programming interface (API)
and no defined data representation, only a conceptual model that defines the objects in the tree, their properties, and
their relationships. The XDM tree is similar in concept to the W3C DOM, except that the Document Object Model
(DOM) does have a defined API. Some implementors do indeed use the DOM as their internal tree structure. Others
use a data structure that corresponds more closely to the XDM specification, while some use optimized internal data
structures that are only distantly related to this model. It’s a conceptual model we are describing, not something that
necessarily exists in an implementation.
The data model for XSLT trees is shared with the XPath and XQuery specifications, which ensures that data can be
freely exchanged between these three languages (it also means you can take your pick as to what the “X” in “XDM”
stands for). With XSLT and XPath, this is of course essential, because XSLT always retrieves data from a source
document by executing XPath expressions. There is a description of this data model later in this chapter, and full
details are in Chapter 4.
Taking the inputs and output of the XSLT processors as trees produces a new diagram (see Figure 2-2). The formal
conformance rules say that an XSLT processor must be able to read a stylesheet and use it to transform a source tree
into a result tree. This is the part of the system shown in the oval box. There’s no official requirement to handle the
parts of the process shown outside the box, namely the creation of a source tree from a source XML document
(known as parsing), or the creation of a result XML document from the result tree (called serialization). In practice,
though, most real products are likely to handle these parts as well.

Different Output Formats
Although the final process of converting the result tree to an output document is outside the conformance rules of
the XSLT standard, this doesn’t mean that XSLT has nothing to say on the subject.
The main control over this process is the <xsl:output> element. This element defines four output formats or
methods, namely xml, html, xhtml, and text. In each case a result tree is written to a single output file.
*

With the xml output method, the output file is an XML document . We’ll see later that it need not be a
complete XML document; it can also be an XML fragment. The <xsl:output> element allows the
stylesheet writer some control over the way in which the XML is written, for example, the character encoding
used and the use of CDATA sections.

*

With the html output method, the output file is an HTML document, typically HTML 4.0, though products
may support other versions if they wish. With HTML output, the XSLT processor recognizes many of the
conventions of HTML and structures the output accordingly. For example, it recognizes elements such as
<hr> that have a start tag and no end tag, as well as the special rules for escape characters within a <script>
element. It may also (if it chooses) generate references to built-in entities such as «&eacute;».
Selecting html as the output method doesn’t in any way automate the process of creating valid HTML, nor
does it cause the processor to check that the output is valid HTML (with one exception—it will report the
presence of characters that aren't allowed in HTML). All it does is to tell the serializer to use HTML
conventions when turning the nodes in the tree back into markup.

*

The xhtml output method, as one might expect, is a compromise between the xml and html output methods.
Generally speaking, it follows the rules of the xml output method, but sticks to the conventions described in
the XHTML specification that are designed to make the output display properly in browsers that were written
to handle HTML. Such conventions include, for example, outputting an empty <br> element as <br />
(with a space before the «/»), and outputting an empty <p> element as <p></p>.

*

The text output method is designed to allow output in any other text-based format. For example, the output
might be a comma-separated-values file, a document in Microsoft’s Rich Text Format (RTF), or in Adobe’s
Portable Document Format (PDF); or, it might be an electronic data interchange message, or a script in SQL or
JavaScript. It’s entirely up to you.

If the <xsl:output> element is omitted, the processor makes an intelligent guess, choosing HTML if the output
starts with an <html> element in the null namespace, XHTML if it starts with an <html> element in the XHTML
namespace, and XML otherwise.
Implementations may include output methods other than these four, but this is outside the scope of the standard. One
mechanism provided by several products is to feed the result tree to a user-supplied document handler. In the case of
Java products, this will generally be written to conform to the ContentHandler interface defined as part of the
SAX2 API specification (which is part of the core class library in Java). Most implementations also provide
mechanisms to capture the result as a DOM tree. Remember that if you use the result tree directly in this way, the
XSLT processor will not serialize the tree, and therefore nothing you say in the <xsl:output> declaration will
have any effect.

So, while the bulk of the XSLT Recommendation describes the transformation process from a source tree to a result
tree, there is one section that describes another process, serialization. Because the serialization of a document tree as
a file is a process that is relevant not only to XSLT but also to XQuery and potentially other applications in the
future, the detail is no longer in the XSLT 2.0 Recommendation, but forms a W3C specification in its own right (see
http://www.w3.org/TR/xslt-xquery-serialization/). For similar reasons, it has a chapter of its own
in this book (Chapter 15). The name serialization is used because it turns a tree structure into a stream of characters
or bytes, but it mustn’t be confused with serialization in distributed object systems such as Component Object
Model (COM) or Java, which produces a serial file representation of a COM or Java object. XSLT processors can
implement this at their discretion, and it fits into our diagram as shown in Figure 2-3.

Nodes in the Tree Model
•

An XDM tree is made up of nodes. There are seven kinds of node. The different kinds of node correspond
fairly directly to the components of the source XML document:
Node Kind

Description

Document
node

The document node is a singular node; there is one for each
document. Do not confuse the document node with the
document element, which in a well-formed document is the
outermost element that contains all others. A document node
never has a parent, so it is always the root of a tree.

Element node

An element is a part of a document bounded by start and end
tags, or represented by a single empty-element tag such as
<TAG/>. Try to avoid referring to elements as tags: elements
generally have two tags, a start tag and an end tag.

Text node

A text node is a sequence of consecutive characters in a
PCDATA part of an element. Text nodes are always made as
big as possible: there will never be two adjacent text nodes in
the tree, because they will always be merged into one. (This
is the theory. Some implementations don’t always follow this
rule)

Attribute node

An attribute node includes the name and value of an attribute
written within an element start tag (or empty element tag). An
attribute that was not present in the tag, but which has a
default value defined in the DTD or Schema, is also
represented as an attribute node on each separate element
instance. A namespace declaration (an attribute whose name
is «xmlns» or whose name begins with «xmlns:») is,
however, not represented by an attribute node in the tree.

Comment
node

A comment node represents a comment written in the XML
source document between the delimiters «<!--» and «-->»

Processing
instruction
node

A processing instruction node represents a processing
instruction written in the XML source document between the
delimiters «<?» and «?>». The PITarget from the XML
source is taken as the node’s name and the rest of the
content as its value. Note that the XML declaration <?xml
version="1.0"?> is not a processing instruction, even
though it looks like one, and it is not represented by a node in
the tree.

Namespace
node

A namespace node represents a namespace declaration,
except that it is copied to each element that it applies to. So
each element node has one namespace node for every
namespace declaration that is in scope for the element. The
namespace nodes belonging to one element are distinct from
those belonging to another element, even when they are
derived from the same namespace declaration in the source
document.

The String Value of a Node
Every node has a string value, which is a sequence of Unicode characters. The string value depends on the kind of
node, as shown in the table below:
Node Kind

String Value

Text

The text as it appears in the source XML document, except that the
XML parser will have replaced every end-of-line sequence (for
example, CRLF as used on Windows platforms) by a single newline
(x0A) character.

Comment

The text of the comment, minus the delimiters.

Processing instruction

The data part of the source processing instruction, not including the
whitespace that separates it from the PITarget. For example, given
the processing instruction <?ignore this?>, the string value is
«this».

Attribute

The string value is the value of the attribute as written, modified by
any whitespace normalization done by the XML parser and schema
processor. The detailed rules for whitespace normalization of
attributes depend on the attribute type.

Document or element

The concatenation of the string values of all the element and text
children of this node. Or, to look at it another way: the concatenation
of all the PCDATA contained in the element (or for the document
node, the entire document) after stripping out all markup. (This again
differs from the DOM, where the nodeValue property in these cases
is null.)

Namespace

By convention, the URI of the namespace being declared.
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<p>
<div>
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<tei:p>
<html:div>
<ead:fileDesc>
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outermost element

preceding::, with
preceding-sibling::

(“root or document element”)

ancestor::, with parent::

following::, with
following-sibling::

= self::

descendant::, with child::

