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XML documents, however, could not possibly be developed without the
help of powerful software. In fact, many XML documents are extracted
from a database or through other processes.

This doesn’t, however, preclude your understanding the intricacies of
XML. The contrary is probably true, because the more that is hidden from
you, the harder it is to understand what is happening under the hood.

This chapter explores how to build an XML document. First, we’ll
begin with a simple XML document. Next, we’ll take you through the
basic syntax of XML. Then, we'll break an XML document into its com-
ponents. We'll look briefly at namespaces, and then we’ll help you under-
stand how to choose which rule-based system to use—document type
definitions (DTDs) or schemas. Finally, we’ll build another simple XML
document, with enough added complexity to get you ready for the rest of
the book.

CREATING AN XML DOCUMENT

Writing your first XML document is so easy, we're going to dive right in
and write one. We're even going to write a simple style sheet to get you to
see it in a Web browser.

NOTE
n zl You’ll need IE 5 or above or Netscape 6 or above to view this example.

This basic XML document contains one element, called
This is really the essence of XML: the ability to define your own meaning
and structure to a document. So open your favorite text editor and type
the contents of Listing 1.1, beginning with

Listing 1.1: A Basic XML Document

Next, save the file as . If you are using Notepad in
Windows, in the Save As dialog box be sure to select All Files from the
Save As Type drop-down list. If you don’t, Notepad will save the file with
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and processing instructions. You'll learn what each of these are as this
chapter progresses.

Valid XML Documents

A valid document is validated against a ,
which is a set of rules that you as a developer can create to describe the
semantics of an XML document’s markup. Semantics tell a computer
what meaning to give to the markup. Browsers know the purpose behind
an HTML element such as because the browser is somehow made
aware of the meaning. (HTML itself is described using an SGML DTD,
and XHTML, an XML-conformant version of HTML, is described using
an XML DTD.) An XML parser that isn’t a validating parser will not
check the document against the rules in a DTD and will not generate any
errors if the document doesn’t conform to the DTD, as long as the docu-
ment is at least well formed. A validating parser will examine the XML
document to see if it matches the rules as declared by the DTD with
which it is associated. If the document doesn’t match the rules perfectly,
itisn’t a conforming document, and the parser will generate an error,
even if the document is otherwise a well-formed document.

UNDERSTANDING GENERAL SYNTAX

The general syntax of an XML document is dictated by a set of rules
defined by a document created by the W3C (World Wide Web Consor-
tium). This document is called the XML 1.0 Specification, and it consists
of a grammar-based set of production rules that are based on a formal
notation called the Extended Backus-Naur Form (EBNF), which is used
to formalize the syntax of a computer language, in addition to explicit
rules that extend beyond the EBNF production rules and which must
also be adhered to. EBNF is designed to be read by a machine, so at first
glance it can be quite a mysterious-looking beast, but it’s actually no
worse than getting through a DTD. It just looks different from what you
might be used to seeing.

We've eliminated EBNF entirely from the mix in this chapter and
spelled out the grammatical rules of XML entirely in plain English (or, if
you're reading a translated version of this book, in your own language). If
you want to see the actual EBNF-based specifications, take a look at
Appendix A. We also provide a guide to EBNF in Appendix A to make
interpreting its syntax easier.
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As you can see, you can create an empty element tag in two ways. By
convention, most developers use the first empty element example
( ). Many developers also prefer to add a space between the tag
name and the character, which keeps it consistent with XHTML.

Start Tag Consistency
! ! This is the same
thing as saying that all XML documents must contain a root element
(also referred to as the document element in the Document Object
Model, or DOM, which is a set of interfaces that allow you to manage an
XML document programmatically). The root element is always the first
element in a document instance, and a root element must contain all
other elements, if any exist. The following, then, will generate an error:

7 7
The following is correct:

NOTE
The root element is not the same as the root of the document, sometimes

referred to as a root node in applications such as XSLT. The root of the docu-
ment begins with the first character an XML processor encounters when pars-
ing an XML document and ends at the last character.

Proper Nesting of Elements

" Elements can’t stand alone in a docu-
ment (unless there is only one element, the root element). All of them
need to be contained within a hierarchy of elements that begins with the
root element.

The easiest way to understand this concept is to simply get into one
valuable habit when marking up an XML document: When you create a
start tag for an element, immediately create the end tag. Another ele-
ment can exist within an element, but each element’s start tag must
have a corresponding end tag before another element’s start tag begins.
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Reserved Markup Characters

! # <) & #
Element tags must begin with the character, and entities and character
references in a document instance must begin with the 8 character, which
means that if you use either of these characters for any other purpose,
you’ll generate an error. When an XML parser encounters the character,
it assumes an element or other markup statement is about to start. If it
doesn’t find the characters it is expecting next, an XML name followed
directly by a right angle bracket ( ), or a comment or processing instruc-
tion, it generates an error. Similarly, when an XML parser encounters an
8 character, it assumes it has encountered an entity. There are five prede-
fined entities in XML:

&lt; Generates the character in character data.
&gt; Generates the character in character data.
&amp; Generates the 8 character in character data.
&apos; Generates the 9 character in character data.

&quot; Generates the : character in character data.

If the characters following the 8 character don’t consist of characters
that help to build one of the preceding list of entities, the parser will
assume the entity was defined in the DTD or is a character reference. If
the parser doesn’t find that definition or the proper character reference,
it will generate an error.

Character references are similar in appearance to entity references,
but, depending on encoding, they don’t need to be declared and they
refer to specific characters (such as accented letters) using a special num-
bering system called Unicode. You can find a chart of character references
in Chapter 4, “Understanding and Creating Entities.”

Using predefined entities in place of the , ,8,9,and: characters is
called a character. This just means you are guaranteeing their
safety so that you actually do end up with the characters you're hoping
for. Notice the greater-than character ( ). Always escape this character
even if you're pretty sure there is no less-than character ( ).

Examine the following lines of code to see if you can identify the legal
and illegal uses of the and 8 characters. We'll identify the correct
answers by referencing the code’s line numbers in the paragraphs that
follow.
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Line 6 would have been legal if both ENTITY declarations were made
in the DTD, but the author left off the semicolon at the end of the second
entity, which would generate an error.

Line 7 is correct. It's a corrected version of Line 6 (assuming there is a
corresponding ENTITY declaration).

Lines 8, 9, and 10 will not work either, because they are all incorrect
uses of the start tag character.

Line 11 corrects Line 9 by using a CDATA section to escape the charac-
ters into raw text so that the parser does not attempt to interpret them as
markup.

XML Declaration Priority

$ % The XML declara-
tion simply declares that a document is an XML document and describes
its version. It is optional, but if you use it (and by convention you should
unless you're working with a document fragment for inclusion in another
XML document), it must, unequivocally, be the first statement in an XML
document:

The XML declaration is part of the document prolog, as you will dis-
cover later, and not part of the document instance (the main body of the
document that holds the data you're working with). It has no bearing on
the ordering or nesting of elements and is, in fact, not an element itself.
Therefore, it is not subject to the rule that dictates that a root element
must contain all other elements. Thisis  an exception to any rules; it
is part of the rules. Because an XML declaration does not qualify as an
element, it is not subject to the rules to which elements must adhere. It is
also not a processing instruction, although it looks like one. A processing
instruction hands off instructions to another application. An XML decla-
ration doesn’t do that.

Quotation Marks for Attribute Values

& # . In HTML,, attribute
values don’t have to be in quotes for a browser to render a document. Not
so for XML. Leave off the quotes, and an XML parseris & to gener-
ate an error. Whether you use single or double quotes is up to you, but be
consistent at each end of the attribute value. It’s okay to nest one type of
quote, such as single quotes, inside another set of a different type of
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» XML names cannot contain any punctuation marks other than
periods, colons, or hyphens.

» XML names cannot contain white space.

» XML names cannot begin with a number (or more correctly
expressed, a digit), but can contain digits (yes to 0 , 10
0 0).

» Name tokens adhere to the same rules as XML names, except
thatthey  begin with a number.

» Both XML names and name tokens are case sensitive.

Examine the following lines of code to see if you can identify the legal
and illegal uses of XML names. We'll identify the correct answers by ref-
erencing the code’s line numbers in the paragraphs that follow.

$ $
? $0 $0
# 0% 00%$ O
A $ 0 $
0 H$ 0 H$O
= >%$ 0 >$%$ 0
B I'$ 0 1% 0
C I $ 0O $0 I $ 0 $0
% *$ *$
ES$ F*ES$ F

5
Lines 1 and 2 are correct.

Line 3 will generate an error that states an element began with an
invalid character.

Line 4 is correct.
Lines 5 and 6 contain invalid characters.
Line 7 fixes Lines 5 and 6 by using a legal underscore character.

Line 8 will generate an error that says something like “ Reference to
undeclared namespace prefix: | $ 0 .” Namespaces are cov-
ered at the end of this chapter.

Line 9 will generate an error that complains that a declaration has an
invalid name.
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That’s because as soon as the XML parser encounters the white space
in the XML element name, it is satisfied that, in this case, the name is
$ , and it moves on to the next order of business.

Having said all that, if you were to load the above text into an HTML
browser, the browser would “normalize” the text so that the spaces dis-
appear to the point where there is no more than one space between
words, and no line breaks (unless you include markup to quash this
behavior). So if you are used to HTML's treatment of white space, be
aware that XML acts differently.

Literal Strings

are quoted strings that don’t contain other quoted strings.
They manage the content of internal entities, attribute values, and exter-
nal identifiers. There are three kinds of literal strings:

> Literal strings that define entity values. These can consist of any
character except the J and 8 characters, unless they are starting
an entity reference within the literal string (in other words, the lit-
eral string that defines your entity reference can itself contain an
entity reference). So:) 8 >) " is okay as part of
your literal string entity reference, but:) 8) " will
generate an error.

> Literal strings that define attribute values, such as the following:
$

> System literals that define URIs (Uniform Resource Identifiers),
such as those found in entity definitions: */7).); $
“D:

Examine the following lines of code to see if you can identify the legal
and illegal uses of string literals. We'll identify the correct answers by ref-
erencing the code’s line numbers in the paragraphs that follow.

$ @3 $
? 0% K?H9 #G H90
# *7).);,  $4)D:
A *T7).), $3)/D:
7)), $:

o
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THE COMPONENTS OF AN XML
DOCUMENT

XML doesn’t require two documents in order to accomplish something.
But starting off this way does force you into thinking the way you will
need to in the long term when managing XML development.

XML documents consist of two or more main document entities: the
document prolog, the document instance, and, optionally, any processing
instructions you might have. The prolog is like an introductory notation
that gives instructions to a processor about how to handle the main part
of the document, which is the document instance. Processing instruc-
tions can appear arbitrarily within either the document prolog or the doc-
ument instance—it’s up to you. They are for sending instructions to
another processing application beyond the realm of the XML parser.

The Document Prolog

All XML documents start with a prolog, even if there is nothing in the
prolog. Generally, there is something, because a prolog contributes
mightily to a processing environment’s capabilities and removes default
processing routines that may not be wanted. A document prolog consists
of the following, in the order shown:

1. Anoptional XML declaration
2. Zero or more miscellaneous statements
3. An optional document type declaration

4. Zero or more miscellaneous statements

The order of these is important. If you stray from the order specified,
your XML parser will generate an error message.

NOTE
XML parsers are not allowed by the specification to “fix” errors in your code. All
they are allowed to do is generate a message that reports the error to you.
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declaration so they won'’t need to worry about backward-compatibility
issues.

Encoding Declaration This is especially useful for dealing with non-
Western languages. Generally, if you are an English speaker, your operat-
ing system uses a 7-bit ASCII encoding, which is a subset of UTF-8 (a
Unicode encoding), which in turn is the default encoding scheme in XML
parsers.

Standalone Declaration The standalone declaration indicates
whether the document has any links that make it a complete document.
You can use single or double quotes (as long as the opening and closing
quotes are either both single or both double).

The following is an XML prolog with an encoding declaration and a
standalone declaration. The order is important. And remember, even
though they look like attribute value pairs, these declarations are not
attribute value pairs and need to be in the order shown:

$L)5C

Miscellaneous Statements

Miscellaneous statements can include comments, which are notations
describing the purpose of one or more aspects of the document and
which are completely ignored by the parser because they are designed
strictly for human consumption. They can also include white space and
processing instructions.

Comments are simple to create in XML. They always start with the
*++ characters and end with the ++ characters. The parser always
ignores everything in between. The following is an example of a comment:
LTS 1 $ $ ++
The following comment is also acceptable, even though it contains
characters that would generate errors in other circumstances:

*++ 8 $ I>++

Document Type Declaration

The document type declaration declares which document type definition
(DTD) is associated with the document instance. If the DTD is embedded
within the document as a whole, its declarative statements follow. If the
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that individual elements and groups of elements can be considered
entities, which you can, if you want, separate out of the document and
link to the document instance using ENTITY declarations in your DTD.

Elements

Elements consist of three character-level components: the start tag, the
end tag, and the content, if there is any. The names of elements must fol-
low the production rules of XML names. Not all elements have content,
and there is no rule that says they must.

More details of element construction can be found in Chapter 2,
“Understanding and Creating Elements.”

Start Tags Start tags begin with a . This is called a left angle bracket.
They must be followed by an XML name.

XML Names After creating the start tag, you name your element using
an XML name. As we mentioned earlier, XML names may begin with an
underscore, a letter, or a colon. They can contain letters, digits, periods,
hyphens, underscores, colons, combining characters (a letter with a mark
attached to it, such as an accent mark or a macron), and extending char-
acters (which aren’t letters but rather alphabetic symbols that some lan-
guages use and that act like letters in many ways).

XML names can never begin with numbers, periods, or hyphens.

<l

4™~  WARNING

If you use a colon in an XML element—as in !/ —most XML
developers will immediately assume you are working with XML namespaces.
General convention, but not the XML standard, demands that you reserve the
colon for use with namespaces. And the standard itself is specific about what
the intent of the colon is (namespace). Of course, the rebel in you may want to
go against the grain of conventional thinking and use colons for purposes other
than namespaces, but you’ll run into enough resistance that you may decide
to take up another cause. Most parsers will not validate a document that uses
a colon in an XML name without a declared namespace.

End Tags End tags (also called closing tags) beginwitha  and end
witha . Their names must correspond exactly to the names of the
beginning tags of the element description. If a start tag begins and an
end tag with a different name of any kind follows, even if only the case is
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add another element, that element be contained within the root
element:

<child>This is a child element</child>

In the preceding document fragment, the code highlighted in bold text
consists of a child of the root element and the child’s contents. The
element and its contents form the child of the root element.

When an XML processor encounters an element, it knows nothing
about its semantics, which means it doesn’t understand the of the
element. It doesn’t care if you place a baby picture, or simply another ele-
ment, within the element to define it. You need to provide a way to
give meaning to each element you create. Throughout this book you'll dis-
cover hundreds of ways to do this, which is one reason XML is so glorious.

Is It a Tag, or Is It an Element? Now that you've seen start and end
tags and defined element content, it’s useful to understand what a tag
' . The following is not a tag:

$ ) $ %

The preceding line of code represents an element, not a tag. A tagisa
specific instance of markup that helps define an element. The preceding
line consists of a start tag containing a generic identifier ( $

), followed by some element content () $ ), fol-
lowed by an end tag ( $ ). Because we’ve determined it’s
not a tag, take another look at the preceding line of code and think about
what it . The combination of all the markup (the start tag and the end
tag) and the element’s content is the element. Think of a tag as a markup
instance. Think of an element as the whole of all the parts—the tag, zero
or more attributes, plus any content (if any content) in the element.

Building a Tree You can keep adding to the document instance until an
entire of elements forms. XML trees consist of elements and element
content, like a flow chart in descending order that begins with a parent ele-
ment, which is the topmost element. The parent element in turn contains

I elements. Child elements are so called because they are next in line on
the descendant tree. These children may themselves have children, and so
on. The tree is built from this hierarchical pattern. Some XML implementa-
tions, such as XSLT, consist of trees that consist of more than elements
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$ $ Y6M $

Line 1 is okay. You can include character data with other elements in
element content if you want, as long as you're not validating against a
DTD that prohibits this.

Line 2 is also well formed. It contains two empty elements within a
parent container.

Line 3 would be okay if the author had closed the $ element.
Line 4 is how Line 3 should look.

Line 5 is wrong. It contains a start tag before the end of the XML
name. A parser will complain about an invalid XML name.

You might get away with Line 6, but you should always escape char-
acters, just to be safe.

Line 7 is better.

Line 8 is guaranteed to generate an error, because the character will
always be interpreted as a start tag by an XML processor.

Line 9 is well formed. It contains an element with content and a
comment.

Lines 10 and 11 are not well formed. They each contain an invalid
character in the element’s name.

Attributes

Attributes are like modifiers. They describe certain properties of ele-
ments. They consist of attribute value pairs—the name of the attribute,
followed by an equal sign, followed by the value of the attribute. The
attribute must have a value:

$

/ H
) G H9( *G
$
Chapter 3, “Understanding and Creating Attributes,” explores

attribute notation in detail.

Examine the following lines of code to see if you can identify which of
these attributes are well formed and which aren’t. We'll identify the correct
answers by referencing the code’s line numbers in the subsequent list.

M GM
? M GGM
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CDATA Sections

A CDATA section is an especially wonderful little markup unit that
programmers will turn to often as their salvation for dealing with oper-
ators that conflict with XML rules. CDATA sections contain nothing
but character data, no matter what their contents look like. They can
contain the and the 8 literal values. This means if you use them in a
CDATA section, you don’t need to escape them. A CDATA section has
the funkiest syntax in all of XML, but it’s worth the trouble.

If you're a JavaScript or Java developer, you can place all your
JavaScript in a CDATA section, as is, without worrying about escaping
the and the 8 characters. The syntax for CDATA sections looks like this:

*E4-1)1E FF
A typical example, using Java, might look something like this:

$ L)5C

$
*E4-1)1E
N*" CcO
3 K KK>
OFF

$

Using CDATA sections provides clear advantages, and it’s a good idea

to use them whenever there’s even a threat of a character that might be
construed as XML markup by a processor.

Processing Instructions

Processing instructions consist of the following, in the exact order of
their appearance in this list:

1. The string

2. The name of the processing instruction target, which can be
any XML name unless the string is &D(in either uppercase
or lowercase (which would confuse the parser)

3. Optional white space characters
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> Once you've started a comment, you can’t use the ++ characters
together until you've decided to close your comment. Addition-
ally, this means there is no such thing as a comment within a
comment.

INTRODUCTION TO NAMESPACES

If you build an XML document and define an element named 3
what happens if it needs to interact with another document that contains
an elementnamed 3 , but has a meaning that is different from the
same element in your document? You have a of elements. You
need to find a means of dealing with the different ways elements work
together when they have the same names. After all, you can’t run around
the world trying to make sure nobody uses element name with a dif-
ferent meaning.

The answer is namespaces. You can create an attribute, either global
or local in scope, that uniquely identifies your element through a URI. A
URI is not the same as a URL (Uniform Resource Locator). A URI is a
string that identifies a Web resource. It doesn’t necessarily point to any-
thing, even though it can.

NOTE

\/ If you’re a regular reader of the XML-Dev list, you’ll know that there is a vocal
contingent that would say, “Namespaces are not the answer!” However, name-
spaces are a part of XML today and have taken on considerable significance.

By identifying a namespace, you can create elements that are unique
to that namespace and thus will be sure to have the meaning you
intended.

Namespaces are created via an attribute that describes the namespace
within which an element’s definition resides. When a namespace is
declared, a prefix is associated with each element bound to that name-
space. The namespace is itself bound to a URI. A processing application
that understands the set of rules for that namespace can then be used to
process the data according to the rules set forth within the scope of that
particular namespace. Let’s look at a hypothetical example to explain
how a namespace works.
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describes exactly how to define all the elements in a document instance
that conforms to a specific schema. This is similar to the function of
DTDs. The main differences are that DTDs have a special syntax that
looks different from the kind of syntax used in document instances and
that DTDs have limited data typing capabilities.

A portion of a schema is shown in Listing 1.6. This schema has been
truncated (all but one element definition has been taken out) for space
purposes. By looking at the elements, you can probably figure out what is
going on to some degree. The sequence and purpose of each element is
defined in the schema document. When validated against a processor
that validates against schemas, the XML document instance is matched
to the definitions created in the schema. The XML document instance
doesn’t need to be a file. It can be a streaming instance passed from one
server to another server as a message (which, in XML, is still considered a
document). There are no specific rules about the physical nature of the
XML document instance when using schemas. The only thing that mat-
ters is whether the document instance is valid against that schema.

Listing 1.6: Using a Schema to Define an Element

L $2 0 &D(
2 @
3 3
3
)
T3
)
13
12
4
T3
23
$3 T3
23 $
3 T3

*+ +
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13
5 7 43@5 7
(7 (7
13
12 $ ? H43@
M $
5 G-
M $
12
4
4 ) 6 4 )
3 I
' 3
) M6 )
M $ 2 H1 4 G
$ @ 3333H 3
$ ""3 2 2 2 31
3$H 2 3% H
$ @ 3 @ M $
M$ ) " 8 $H
1 2 3 H
(@ @ @ 4 @1
@ 4 @
@'2 4 @1 4 @
1 (@ 1 2 H
3 H $1 $
2 3%
M $
M$ 4 @1 $23
2323 U @ > 2 "
H 1 3% $
2 "H "
2 M $
M$ 1 G 3 $ 3
@ 3@" 3
3 $$2 2
$ 3 " 3% 3
5 $ M$
M$ 2 H
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