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An Overview of XML
By  J e f f  H a n s o n

INTRODUCTION

XML is becoming the lingua franca of enterprise systems develop-
ment. This article introduces the main concepts and aspects of XML,
including a brief history. After reading this article, you should come
away with a good idea of how XML fits in with the scope of enterprise
systems development and data exchange.

This article should be considered a good starting place for under-
standing XML since it briefly discusses XML syntax, XML structure,
XML namespaces, XML schemas, and more. The points discussed in
this article should make understanding enterprise systems development
easier for beginning to intermediate software developers.

XML BACKGROUND

In 1986 the Standard Generalized Markup Language (SGML) was
introduced as an international standard for semantic markup to assist
computer indexing and cataloging. Although SGML offered the flexi-
bility to handle this job, it was complicated and inefficient to process.
In an effort to alleviate some of the complexities of SGML, the
HyperText Markup Language (HTML) was introduced. HTML’s fixed
set of markup tags and relative simplicity allowed developers to author
documents with inexpensive and widespread authoring tools.

HTML became the standard language for creating user interfaces in
Web browser and as such, evolved with the intent of browser-oriented
applications in mind. This browser-oriented focus and HTML’s
restricted set of markup tags led HTML to take directions that would
ultimately make it a bad choice for other applications, such as data
storage and exchange.

The success of HTML as a standard markup language for Web
browsers could not be argued with; therefore, a working group was
formed at the World Wide Web Consortium (W3C) to create a markup
language that was a generic derivative of SGML and provided the
simplicity of HTML.

The challenge presented to the W3C was embodied within a num-
ber of goals for this new markup language. Some of these goals were
as follows:

� The language should be usable over the Internet.
� The language should support a wide array of applications.
� The language must be derived from SGML.
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<?xml version="1.0" encoding="UTF-8"?>
<userinfo>

<username>John Doe</username>
</userinfo>

FIGURE 1: WELL FORMED XML DOCUMENT

<?xml version="1.0" encoding="UTF-8"?>
<!-- This is a comment -->
<userinfo>

<username>John Doe</username>
<password passwordtype="cleartext">foobar</password>

</userinfo>

FIGURE 2: XML ATTRIBUTE

<?xml version="1.0" encoding="UTF-8" ?>
<!DOCTYPE userdoc [

<!ELEMENT userinfo    (username,password)>
<!ELEMENT username    (#PCDATA)>
<!ELEMENT password    (#PCDATA)>

]>
<!-- This is a comment -->
<userinfo>

<username>John Doe</username>
<password passwordtype="cleartext">foobar</password>

</userinfo>

FIGURE 3: EMBEDDED DTD



� Processing of the language’s documents should be simple.
� The documents should be relatively easy to read and understand.
� The documents must be easy to create.

In 1996, the first draft of the Extensible Markup Language (XML)
was released by the W3C as an answer to this challenge and a way to
meet these goals.

XML SYNTAX

XML syntax is a subset of the SGML syntax and resembles the hier-
archical syntax of HTML to a large degree. A document that conforms
to the XML syntax is said to be “well-formed.” Being well-formed is
not as daunting as it may sound, for example, FIGURE 1 is a well-formed
XML document.

The example of a well-formed XML document contains a prolog on
line one and elements starting on lines two and three.

The basic syntax of XML consists of elements and attributes.
Elements are the primary constructs which define the logical structure
of an XML document. Attributes are entities which define properties of
elements. Elements are made up of a start-tag, an end-tag, and a body.
In the preceding example the second line starts a “userinfo” element
and the third line completely defines a “username” element. The user-
name element is comprised of a start-tag, <username>; an end-tag,
</username>; and a body, John Doe. Notice how the end-tag matches
the start-tag with the exception of the leading slash.

In addition to elements and attributes, an XML document can con-
tain any number of comments and processing instructions. The prolog
in the preceding example illustrates one kind of processing instruction.
The example in FIGURE 2 contains an attribute (type="cleartext") on
line five and a comment on line two.

In the example in FIGURE 2, the userinfo element is said to be the root
element. The username and password elements are said to be child
elements of the userinfo element.

A complete definition of the syntax of XML can be found at
http://www.w3.org/TR/REC-xml/.

DEFINING XML STRUCTURE WITH DTDS

XML offers a mechanism by which constraints on the logical
structure of a document can be defined. This mechanism is known
as the “document type declaration” or DTD. The DTD specifies the
set of tags and their associated attributes that are legal within the
document. The DTD can also define the order of the tags to be used
within the document. An XML document is said to be valid if it
specifies a DTD and if the document conforms to the constraints
defined in the DTD.

A DTD can be embedded within an XML document or it can be
referred to by an external declaration. In either case the DTD is referred

to within a !DOCTYPE tag. The example in FIGURE 3 illustrates an
embedded DTD for our preceding XML document.

FIGURE 4 shows an example of a reference to an externally defined
DTD for our document.

FIGURE 5 illustrates the externally defined DTD referred to from
our document.

DTD Elements and Attributes
A DTD can define a number of artifacts. Two of these are elements

and attributes. Elements are declared as follows:
<!ELEMENT element-name (element-content)>
If an element has data, the data type must be specified as follows:
<!ELEMENT element-name (#CDATA)>
<!ELEMENT element-name (#PCDATA)>
<!ELEMENT element-name (ANY)>
DTD element data types are:

� ANY—element can contain any type of data.
� #CDATA—element contains character data.
� #PCDATA—elements contains character data that must be

parsed.

The following is an example of an element definition:
<!ELEMENT userinfo (#PCDATA)>
Elements can have any number of attributes, appearing in no partic-

ular order. Attributes are declared using the !ATTLIST tag. Attribute
types can be:

� #IMPLIED—optional (can have a default value)
� #REQUIRED—required
� #FIXED—fixed. Optional (must have a default value)

FIGURE 6 is an example of an attribute defined for the PASSWORD-
TYPE element, along with a default value of “encrypted”.

DTD’s are fine for specifying the structure of elements and attributes as
they relate to text content, however, much of the data used in enterprise
systems is better accessed in a non-linear manner, such as a table or list
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<?xml version="1.0" encoding="UTF-8" ?>
<!DOCTYPE userdoc SYSTEM "http://www.jeffhanson.com/userdoc.dtd">
<!-- This is a comment -->
<userinfo>

<username>John Doe</username>
<password passwordtype="cleartext">foobar</password>

</userinfo>

FIGURE 4: REFERENCE TO AN EXTERNALLY DEFINED DTD

<?xml version="1.0" encoding="UTF-8" ?>
<!ELEMENT userinfo    (username,password)>
<!ELEMENT username    (#PCDATA)>
<!ELEMENT password    (#PCDATA)>

FIGURE 5: EXTERNALLY DEFINED DTD

<!ATTLIST PASSWORDTYPE FINISH (cleartext | encrypted) "encrypted">

FIGURE 6: ATTRIBUTES DEFINED FOR THE PASSWORDTYPE ELEMENT

XML syntax is a subset of the SGML
syntax and resembles the hierarchical

syntax of HTML to a large degree.



presents. In addition, enterprise data often times
needs to be validated against constraints defin-
ing limitations, ranges, etc. These additional
needs are being addressed by the W3C Schema
recommendation.

XML SCHEMA

The W3C XML Schema recommendation is
in widespread use today, and is serving as the
foundation for a data-type system and valida-
tion mechanism of element content. Schemas
are XML files themselves, thus, standard XML
parsers are able to read and process schema
files, as well. The W3C XML Schema is being
exploited by such technologies as the XML
Query language, XPath and XSLT.

FIGURE 7 describes a data-type for USER-
INFO elements described by our previously-
defined DTD.

As you can see from the example, an XML
Schema presents a much clearer and expres-
sive mechanism for defining types, attributes,
etc., for our XML document.

The standard XML Schema defines a com-
prehensive set of built-in, primitive data types,
such as string, boolean, integer, date, and others.
This thorough set of primitive data types can be
used to construct virtually any complex data
type, such as our USERINFO_TYPE.

To specify the schema definition in an XML
document, you must declare the schema inside
of the XML document as shown in FIGURE 8.

The first line defines the standard XML namespace (xmlns) prefix,
xsi, which stands for "XML Schema instance." The second line speci-
fies the location of your schema. Therefore, in order for our XML doc-
ument to use our XML schema, the location of our XML schema must
be declared in the XML document as shown in FIGURE 9.

Avoiding Name Collisions with Schema Namespaces
An XML schema conceptually associates data-type definitions and

element declarations with a particular namespace. The target name-
space allows an XML document to distinguish between data-types and
elements belonging to different schema definitions. This mechanism
of namespace association prevents name collisions from occurring
when similar data-type definitions are found in multiple schemas.

Notice how each of the elements in the preceding schema has a pre-
fix of usr:. This prefix serves to associate each data-type definition with
a given schema’s namespace. The association is made using any unique
URI and in our case is made on the second line through the declaration:

xmlns:usr="http://www.jeffhanson.com/USR"
The prefix xsd: is the conventional manner in which to indicate the

standard XML Schema namespace, although any prefix can be used.
The association is made on the first line through the declaration:

xmlns:xsd="http://www.w3.org/2001/XMLSchema"

Notice how the same prefix association is explicitly used for the
built-in types, such as xsd:string. The purpose of this is to identify the
primitive types as belonging to the XML Schema language namespace
rather than to each individual schema’s namespace.

SUMMARY

XML is becoming the common data format and exchange for enterprise
systems development. For more information about XML Schema, see
http://www.w3.org/XML/Schema.html.  
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<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"
xmlns:usr="http://www.jeffhanson.com/USR"
targetNamespace="http://www.jeffhanson.com/USR">

<usr:element name="USERINFO" type="USERINFO_TYPE"/>
<usr:complexType name="USERINFO_TYPE">

<usr:element name="USERNAME"
type="xsd:string"
minOccurs="1"
maxOccurs="1"/>

<usr:element name="PASSWORD"
type="xsd:string"/>
minOccurs="1"
maxOccurs="1"/>

<usr:attribute name="cleartext" type="xsd:string"/>
<usr:attribute name="encrypted" type="xsd:string"/>

</usr:complexType>
</xsd:schema>

FIGURE 7: DATA TYPE FOR USERINFO ELEMENTS

<usr:userinfo
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xsi:schemaLocation="http://www.nouri.com/ASchemaDocument.xsd">

FIGURE 8: XML SCHEMA

<?xml version="1.0" encoding="UTF-8" ?>
<!-- This is a comment -->
<usr:userinfo

xmlns:xsi="http://www.w3.org/2000/XMLSchema-instance"
xmlns:usr="http://www.jeffhanson.com/USR"
xsi:schemaLocation="http://www.nouri.com/ASchemaDocument.xsd">
<username>John Doe</username>
<password passwordtype="cleartext">foobar</password>

</userinfo>

FIGURE 9: XML SCHEMA


