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A few weeks ago, I received an invoice from a software
company. I felt that the invoice was incorrect, so I called

the company’s billing department. The billing clerk who I
spoke with asked me to read to him everything on the invoice.
I started reciting the information on the invoice... it went
something like this:

“At the top, it says invoice, and then there is
a table with the following information: Item
— Extreme Surveillance Software, Price
— $24.99, Quantity — 1.”

If you look at the sentence above,
you will notice that I not only gave
the clerk the information, but I
also described the information.
This is what eXtensible Markup
Language (XML) is all about —
self-describing data.

This article will examine what
XML is and demonstrate how to display
XML data using a web browser. XML
with its associated standards, recommenda-
tions, and tools is a fairly complex architecture. This
article will begin by presenting the basics of XML. If you
would like to see an article on the intricacies of XML,
please email me at johnj@fast.net or Editor Amy Novotny
at editor@naspa.com.

AN XML OVERVIEW

The computer system used by the software company in the
previous story stores information about my invoice. The format
of the data could simply be a record in a file. The record may
look something like the following:

John Johnston,08152000,EXTREME SURVEILLANCE SOFTWARE,1,2499

While this record contains all of the information needed to
generate an invoice, the data does not mean anything to any
other program. In order for another program to use this data
record, it would have to know that the customer name is the
first field, the date is the second field, the name of the item is

the third field, the quantity is the fourth field, and the
price is the fifth field.

With XML, the data is described first and
then specified. To illustrate this, an XML

version of the invoice record may look
similar to Figure 1. As you can see,
the invoice first describes what the
data is and then provides the data.
This not only makes the data easi-
er for humans to read, but it also
makes it much easier to develop
other programs that need to read

this data.
Now that you have a feel for what

XML is and what it looks like, let’s take
a look at a real XML file. Figure 2 is a

sample XML file named xmlex02.xml. This
file contains an inventory of the servers in my home

office and the software residing on these servers. Let’s take a
closer look at this XML file. The first line in the file:

<?xml version=”1.0”?>

is the XML declaration statement that is required for all XML
files. The version parameter states that this file conforms to
Version 1.0 of the W3C XML recommendation. There will be
more versions of the XML standard in the future, but for now,
1.0 is the most current version. For more information on the
XML standard, please refer to the W3C web site at
www.W3C.org/XML.

An XML Primer

Extensible Markup Language (XML) is a technical specification used to describe the structure
of data. XML uses tags to define data, much in the same way that HTML uses tags to define

web page components. This article describes the basics of using XML.
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This is what eXtensible
Markup Language

(XML) is all about —
self-describing data.
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The next statement:

<?xml-stylesheet href=”xslex02.xsl”
type=”text/xsl”?>

specifies the XSL stylesheet used by this
XML file. I will talk more about XSL later
in this article.

Now you get into the “guts” of the XML
file. First, let’s start with the tag
<File_Server_Inventory>, which identifies
the type of data stored in this XML file.
Notice that at the end of the file, the tag
</File_Server_Inventory> marks the end of
the file.

The data for each server contained in the
inventory file is bounded by the <server>
</server> tags. Each server contains the fol-
lowing data: server_name, operating_system,
hw_manufacturer, version and ram. Notice
how each piece of information is bounded
by tags that define the actual data.

Starting to look a bit like HTML? The
syntax between HTML and XML is very
similar. Keep in mind that the tags used in
HTML define how a given piece of data will
look on the browser screen, while XML tags
simply define what the data is. For example,
the <b> HTML tag tells the browser that the
data between the <b> and the </b> tags
should be displayed as “bold.” You could
have a <b> tag in XML as well, which could
define a piece of data, such as a boat, or a
bug, or anything else the developer of the
XML file wanted it to represent.

Back to our sample XML file. Notice that
there is a set of “application_software”
entries defined for each server. This data
shows what application software is installed
on each of the file servers within the
inventory file. Each piece of application
software has data, such as name, vendor,
and version associated with it.

USING XSL TO TRANSFORM
XML DATA

Extensible Stylesheet Language (XSL) is
a tool (actually a language) that is used to
transform an XML document into another
form. For example, use can use XSL to
convert an XML file into another XML file,
an HTML document, or an ASCII text file.
I will demonstrate how to use XSL to convert
the XML file, created previously, into an
HTML document.

First, let’s look at the mechanics of how
XSL transforms data from one type to
another. XSL consists of a series of templates.

These templates are used to match some
part of an XML document and replace it
with something else. Then XSL sends the

transformed data to the output stream. Take
a look at the XSL code in Figure 3. This
XSL template will be invoked whenever the
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<invoice>
<customer_name>John Johnston</customer_name>
<invoice_date>08/15/2000</invoice_date>

<item>    
<name>Extreme Surveillance Software</name>
<quantity>1</quantity>
<price>24.99</price>
</item>

</invoice>

FIGURE 1: AN XML VERSION OF THE INVOICE RECORD 

<?xml version=”1.0”?>
<?xml-stylesheet href=”xslex02.xsl” type=”text/xsl”?>
<File_Server_Inventory>

<server>
<!— This is a comment —>
<server_name>DPW2KAS</server_name>
<operating_system>Windows 2000 Advanced Server</operating_system>
<hw_manufacturer>DELL</hw_manufacturer>
<ram>256MB</ram>
<application_software>

<item>
<name>NetBackup</name>
<vendor>Veritas</vendor>
<version>3.4</version>
</item>
<item>
<name>Exchange</name>
<vendor>Microsoft</vendor>
<version>5.0</version>
</item>

</application_software>
</server>
<server>

<server_name>DPNW51</server_name>
<operating_system>NetWare 5.1</operating_system>
<hw_manufacturer>IBM</hw_manufacturer>
<ram>128MB</ram>

<application_software>
<item>
<name>Networker</name>
<vendor>Legato</vendor>
<version>4.4</version>
</item>
<item>
<name>GroupWise</name>
<vendor>Novell</vendor>
<version>5.5</version>
</item>

</application_software>
</server>
<server>

<server_name>SUN01</server_name>
<operating_system>Solaris</operating_system>
<hw_manufacturer>SUN</hw_manufacturer>
<ram>512MB</ram>

<application_software>
<item>
<name>Networker</name>
<vendor>Legato</vendor>
<version>5.5</version>
</item>
<item>
<name>DocuLite</name>
<vendor>Agile</vendor>
<version>3.2</version>
</item>

</application_software>
</server>

</File_Server_Inventory>

FIGURE 2: SAMPLE “SERVER INVENTORY” XML FILE 
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XSL processor encounters a tag named
“server_name” in the XML file. It will then
take the contents of the “server_name” tag
and place it between the <b> tags. For
example, your XML file contains the fol-
lowing line:

<server_name>DPW2KAS</server_name>

When XSL encounters this, it will change it
to the following:

<b>DPW2KAS</b>

Now let’s take look at a more complex
and complete XSL file that you will use to
convert the sample XML file you created to
HTML. The complete XSL file is shown in
Figure 4. Before you begin to explore how
this sample XSL file works, take a look at
the output created by the XSL file when
used with your sample XML file. This is
shown in Figure 5.

The first line of the XSL file in Figure 4 is
the XSL declaration. Notice the “xmlns:xsl=”
parameter. This tells the XSL parser that
specific information concerning this XSL
stylesheet is contained at the specified
URL. This is also known as an XSL name-
space. The use of XSL namespaces can be
very confusing and will not be discussed in
this article. There are two things you need to
know about the xmlns:xsl parameter:

● For applications such as the one
illustrated in this article, the first
statement in the XSL file should be
coded exactly as shown.

● The address specified in the URL is
never actually accessed.

The next line in the XSL file defines the
template. Notice that you are matching on
“/”. This tells the XSL parser that you are
matching on the root (beginning) of the
XML file. You are guaranteed to find the
root, so the template will find a match with
the first line of the XML file.

So, the XSL parser reads the first line of
the XML file, and since you are matching on
“/”, a match is found for your XSL template.
The template starts pumping out the data
after the <xsl:template> line to the output
stream. It sends <HTML>, <HEAD>,
<TITLE> and so on to the output stream. It
also sends the HTML tags used to create a
table to the output stream.

Next, you reach the first <xsl:for-each...>
statement. This tells the XSL parser to read
through the XML file and create the HTML

tags for a yellow row in the table once it
finds the <server> tag.

Now the various <xsl:value-of> statements
read through the XML file and place the
data specified with the select parameters
into the yellow table row. We pull the
server_name, the operating_system, and
hw_manufacturer data from the XML file
and place it in the table row.

You now reach the second <xsl:for-
each...> statement. This reads through the
<item> entries within the <application_soft-
ware> entries from the XML file. XSL then
selects the name, vendor, and version
information from the XML file and places it
in a row within the HTML table.

Once the end of the XML file is reached,
all of the for loops will end. You then add
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<xsl:stylesheet xmlns:xsl=”http://www.w3.org/TR/WD-xsl”>
<xsl:template match=”/”>
<HTML>

<HEAD>
<TITLE>Server Inventory</TITLE>

</HEAD>
<BODY>

<H3>File Server Inventory:</H3>
<TABLE BORDER=”1”>

<TR BGCOLOR=”green”>
<TH>Server Name</TH><TH>Operating

System</TH><TH>Manufacturer</TH><TH>RAM</TH></TR>
<xsl:for-each select=”File_Server_Inventory/server”>

<TR BGCOLOR=”yellow”>
<TD>

<xsl:value-of select=”server_name” /> 
</TD>

<TD>
<xsl:value-of select=”operating_system” /> 

</TD>
<TD>

<xsl:value-of select=”hw_manufacturer” /> 
</TD>

<TD> 
<xsl:value-of select=”ram” /> 

</TD>
</TR>

<TR> 
<TH></TH><TH>Software

Installed</TH><TH>Vendor</TH><TH>Version</TH></TR>
<xsl:for-each select=”application_software/item”> 
<TR> 

<TD></TD> 

<TD>
<xsl:value-of select=”name” /> 
</TD>

<TD>
<xsl:value-of select=”vendor” /> 
</TD>

<TD>
<xsl:value-of select=”version” /> 
</TD>

</TR>
</xsl:for-each> 

</xsl:for-each> 
</TABLE> 

</BODY>
</HTML>
</xsl:template> 
</xsl:stylesheet>

FIGURE 4: SAMPLE XSL FILE 

<xsl:template match “server_name”>
<b>xsl:value-of/></b>
</xsl:template>

FIGURE 3: XSL CODE 
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the </TABLE>, </BODY> and </HTML>
tags to the output stream. The final two lines
of the XSL code mark the end of the XSL
template and stylesheet.

CONCLUSION

As you can see, XML can be used in
combination with XSL to separate the data
from the presentation mechanism. This is
great for many aspects of data processing.
An interesting application for this separation
of data and presentation is a resume. Many
technical professionals maintain two or
more “versions” of their resume. You might
have a technical resume designed to help
attain an interview for a technical position
and a separate resume slanted to highlight
management skills. You could use a single
XML file containing all of this information
and a separate XSL file to present the
desired “view” of the data. An excellent
example of this application can be found at
the following web address: www.devx.com/
upload/free/features/webbuilder/1999/wb06
99/kc0699/kc0699.asp.

This article is simply an introduction to
XML and XSL. There are many more
aspects of the technology behind XML that
were not discussed. For more information on
XML, please refer to the following web sites:

● www.xml.com/
● http://w3c.org/xml/
● www.webprofession.com/xml/

xml_baby_steps_1.html
● www.oasis-open.org/cover/
● www.sun.com/software/xml/

NaSPA member John E. Johnston is the owner
of a web development company that specializes
in e-commerce. John also performs contract
work on Novell, NT and Unix networks. He can
be contacted via email at johnj@fast.net.
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FIGURE 5: OUTPUT OF THE SAMPLE XSL FILE


