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Summary:

Managing Website content using XML and XSL allows a greater degree of flexibility and could reduce cost of website maintenance. Content created and stored in XML could be presented in parts or full in various sections of a website, with completely different appearance. This makes XML a valuable tool for developing dynamic websites. While XML/XSL can be used directly on the client-side in browsers like Internet Explorer 5.0 and Netscape 6.0, it limits the audience who can view the content. This might work in a controlled environment like an Intranet, where a company’s policy can require certain software to be present on the user’s machine. But to eliminate the browser-compatibility issue, it is best to transform the XML documents on the server-side.

There are certain proven approaches that make using XML and XSL attractive as they offer high-performance on the server, and allows a good degree of control over reuse of XSL Transformations for different types of XML documents. This article shows how to develop such an application, and points out potential problems while using Microsoft’s MSXML 4.0 component.

Developing a “Press Release Section” of a Website:

Acme Corp. has a Marketing department that creates press releases every once in a while. This information goes to the webmaster for putting it on the company’s website. The webmaster formats the press release in HTML format, adds a link in the list of press releases to point to the new release, and deploys the content to the production website.

This whole process consumes lot of time and the webmaster finds it hard to cope up with the changes to the website. Hence, the company decides to XML-enable their website so that the Marketing department could give the content directly in XML format to the webmaster, and he can then deploy it to the production website. 

The company also decides that not only do they want to show the titles of press releases, but also the “abstracts” for users to get a quick overview about the release, and if interested, they could click on a link to view the full press release.

The company also wants to group the press releases by area of interest. For example, press releases regarding Financial matters should be grouped separately from those regarding new Products released in markets. This allows the users to choose what type of information they can view.

Creating an XML document for storing Press Releases:

The XML document that the Marketing Department will create should contain the following information:

· Subject Group that the press release belongs to (Finance, New Product, etc.)

· Title of the press release - a one line description

· Date of press release

· Sequence of release on that date (in case there are multiple releases on same day)

· Location of press release

· Abstract of the press release – a one paragraph description

· Full version of press release – containing multiple paragraphs

The XML document can contain many such press releases.

To include the above information, here is how an XML document can be structured:

XML Document for storing press releases (press.xml) 

For those unfamiliar with the term “CDATA” in XML, it is a set of tags (opening and closing) used to enclose characters which are normally not allowed to be part of XML elements. For example, if you want to enclose characters like “&”, “<”, “>”, and so on, you would either use “character entities” like “&amp;”, “&lt;” or “&gt;”, or enclose the text within a “CDATA Section” like this:


<my_element>The equation &quot;2&lt;3&quot; is true</my_element>
or


<my_element><![CDATA[ The equation “2<3” is true ]]></my_element>
Note the opening and closing tag syntax for the CDATA section - it is a bit weird right? Obviously, a CDATA section cannot have “]]>” as part of its data.

<?xml version=”1.0”?>

<press-releases>

<!-- The following two nodes are used to store description about the types of documents being processed. The “desc” attribute can be used to show a section heading in the rendered HTML. -->

<section-head doctype="finance" desc=”Finance Related News”/>

<section-head doctype="product" desc="Product Release News"/>

<press-release type=”finance” date=”20020215” seq=”1”>

<title>Acme Corp. exceeds expectations for Last Quarter of 2001</title>

<location>San Francisco, CA</location>

<abstract>

<![CDATA[

Acme Corp. announced that it has exceeded market expectations for the last quarter of 2001. The company announced that sales were up 20% as compared to same quarter the year before.

]]>

</abstract>

<story>


<!-- Put content in CDATA section to protect from weird chars -->

<paragraph><![CDATA[Acme Corp. announced ..]]></paragraph>

<paragraph><![CDATA[It was also declared that..]]></paragraph>

</story>

</press-release>

<press-release type=”product” date=”20020125” seq=”1”>

<title>Acme Corp. Releases Super-Accelerator Version 5.0</title>

<location>San Francisco, CA</location>

<abstract>

<![CDATA[

Acme Corp. announced the latest and greatest release of their flagship product – Super-Accelerator Version 5.0. 

]]>

</abstract>

<story>

<paragraph><![CDATA[Acme Corp. announced ..]]></paragraph>

<paragraph><![CDATA[It was also declared that..]]></paragraph>

</story>

</press-release>

</press-releases>

The above document is simple enough to understand. The Marketing Department person could create such a document by hand, or use a tool which automatically adds the appropriate tags and creates an XML document from it.

Creating an XSL Stylesheet to show the XML content

For those not familiar with XSL’s “way of thinking” might find this a bit confusing in beginning, but pretty soon everybody gets a hang of it. In lay-man’s terms, an XSL stylesheet looks at each element of an input XML document, in the order it appears, checks if there is something it needs to do with that element, and if so, does the actions specified (as defined in the template).

Before we dive into the XSL Stylesheet, here are some concepts you will encounter while reading the stylesheet.

· Javascript (or Jscript or any other script) functions are not normally part of XSL stylesheets. But extensions to the W3C Recommendations allow including such scripts in the XSL stylesheets. This makes the stylesheet less cross-platform compatible. So care must be taken while making use of this functionality.

· The Javascript functions themselves are embedded within CDATA sections (explained previously) as they might contain special characters like “<”, “>”, etc.

· In XSL world, the parameters to a stylesheet are defined using the <xsl:param> tags, while variables are defined using <xsl:variable> tags. Note that both these are equivalent to “named constants” in a normal programming language, that is, once a value is assigned to them, it cannot be changed. Once a parameter or variable is defined, its value is accessed using the “$variable_name” syntax. 

· An XSL stylesheet contains “templates”, meaning a set of transformation rules that will be applied to matching elements in the input XML document. If no templates are defined for certain input XML elements, those elements are ignored and will never appear in the output result.

· One of the important elements of XSL is 

<xsl:apply-templates select=”criteria”>

which means that the elements selected by the select criteria will be processed by XSL templates defined for those types of elements. 

· Attributes of XML elements are accessed using the “@attribute” syntax. For example, if the input XML is like this:

<my-element attr1=”abc” attr2=”123”>a random statement</my-element>

then the value of “attr1” attribute is selected in an XSL stylesheet using syntax like this:

<xsl:value-of select=”@attr”>

whereas the “node value” (“a random statement”) is selected using syntax like this

<xsl:value-of select=”.”>

where the “.” represents the current node being processed. In XSL, all processing occurs on the “current context node”,  which is basically the XML element being processed at this very instant. Typically, the XML elements are processed in the order they appear in the document. At a given instant, one of the elements is being processed by a template, and this is the “current context node”.

· The order in which the elements in an XML input document are processed can be modified using constructs like <xsl:sort>.

· XSL has its own syntax for performing Boolean, String and Numeric operations. This will be seen at places in the stylesheet below.

There is basically a lot more to learn about how to select parts of an XML document, and what operations can be performed on them. It is quite impossible to cover all the possibilities in this short article. A complete description of this can be found in the “MSXML 4.0 SDK Documentation” downloadable from Microsoft’s XML website.

This XSL Stylesheet is packed with lot of features. It is therefore interspersed with lot of comments.

XSL Stylesheet – (press.xsl)

<?xml version="1.0"?>

<!-- The “msxml” namespace is defined because we are going to use Microsoft’s Scripting extension in the stylesheet. The “user” namespace is defined to declare our own function in the script. -->

<xsl:stylesheet version="1.0" 



xmlns:xsl="http://www.w3.org/1999/XSL/Transform"



xmlns:msxsl="urn:schemas-microsoft-com:xslt"

      
xmlns:user="http://sooryasoft.com/xsl-scripts">

<!-- Declare the Javascript functions for storing the state information during the transformation process. XSL does not allow us to define variables in real programming sense - variables are like named Constants in XSL. Hence we need to use scripting to have real variables. -->

<msxsl:script language="JScript" implements-prefix="user"><![CDATA[

/* The purpose of these functions is to detect when the “type of document” has changed while processing a set of documents. For example, we may process 10 “finance” type documents first, then the 11th document comes along and it is of type “product”. We want to display a “heading” for each group of document types. So when we detect a change of document type, we emit a header for that group. */

// Global variable to store the Previous Document type.

var sPrevDocType = "";

/* When XSL calls the function with the current context node, that is accessed by the property “nextNode”. */

function setInitDocType(oNode)  {


sPrevDocType = oNode.nextNode.selectSingleNode("./@type").nodeValue;


return "";

}

function hasDocTypeChanged(oNode) {


var sVal = oNode.nextNode.selectSingleNode("./@type").nodeValue;


if (sPrevDocType != sVal) {



sPrevDocType = sVal;



return true;


} else {



return false;


}

}

]]></msxsl:script>

<!-- The following are parameters of the stylesheet with certain default values. When an ASP page invokes this stylesheet, it can assign values to these parameters. -->

<xsl:param name="doctype" select="'all'"/>

<xsl:param name="size" select="'abstract'"/>

<xsl:param name="date" select="''"/>

<xsl:param name="seq" select="''"/>

<!-- Specify that we expect the result of transformation to be in HTML format. This causes certain tags of output to be non-XML format. The tags which do not have closing tag (<br>, <img>, etc.) are rendered correctly in the output. -->

<xsl:output method="html"/>

<xsl:template match="press-releases">

  <xsl:choose>

<!-- We access the parameters using the $variable_name syntax. -->

<xsl:when test="(($date != '') and ($seq != ''))">

<!-- The calling ASP page has set the “date” parameter, indicating that a specific story is to be shown. Show the story, then the links to other stories. -->

<!-- Show the full story first. Select the press release with matching date and sequence number. -->

  
  <xsl:apply-templates select="press-release[@date=$date][@seq=$seq]">

  
    <xsl:with-param name="l_size" select="$size"/>

  
  </xsl:apply-templates>

  
  <!-- Show titles of all other stories. -->

<xsl:apply-templates select="press-release[not((@date=$date) and (@seq=$seq))]">

<!-- The template being applied for press-release has a parameter to specify which part of press release to show - title, abstract, or full. Pass that parameter. -->

  
    <xsl:with-param name="l_size" select="'title'"/>

<!-- Sort the titles of the press releases in reverse chronological order. -->

  

<xsl:sort select="@date" order="descending"/>

  

<xsl:sort select="@seq"/>

  
  </xsl:apply-templates>

    </xsl:when>

<!-- Show all stories. Most probably size will have been set to "abstract" by the calling ASP page, but we will take whatever it has set. -->

    <xsl:when test="$doctype='all'">

  
  <xsl:apply-templates select="press-release">

  
    <xsl:with-param name="l_size" select="$size"/>



<xsl:sort select="@type"/>

  

<xsl:sort select="@date" order="descending"/>

  

<xsl:sort select="@seq"/>

  
  </xsl:apply-templates>

    </xsl:when>

<!-- Show all stories of specified document type (e.g. finance or product. Size will most probably be "abstract".  -->

    <xsl:otherwise>

  
  <xsl:apply-templates select="press-release[@type=$doctype]">

  
    <xsl:with-param name="l_size" select="$size"/>

  

<xsl:sort select="@date" order="descending"/>

  

<xsl:sort select="@seq"/>

  
  </xsl:apply-templates>

    </xsl:otherwise>

  </xsl:choose>

</xsl:template>

<!-- This is the template which gets applied to a press-release. -->

<xsl:template match="press-release">


<!-- Define a parameter to be passed in -->

   <xsl:param name="l_size" select="'full'"/>

<!-- Define a variable to store the current document type, and set its value to the “type” attribute of the current document. -->


<xsl:variable name="currdoctype" select="@type"/>

<!-- If this is the first document being processed, then show a Section Heading in the output. Select the @desc attribute of the matching <section-head> element to show this heading. We know this is the first document if “position() = 1”. -->


<xsl:if test="(position()=1) and ($l_size != 'title')">


  <br/>

<h2>

<xsl:value-of select="/press-releases/section-head[@doctype=$currdoctype]/@desc"/>

</h2>


  <p/>

<!-- Because this is the first document we are processing, we will initialize the global script variable to the current document type. We pass the current context node to the function by saying “.” in the parameter. -->


  <xsl:value-of select="user:setInitDocType(.)"/>


</xsl:if>

<xsl:if test="(position()>1) and (user:hasDocTypeChanged(.)) and ($l_size != 'title')">

<!-- This is not the first document, and the document type has changed over the previous document that we handled. -->

<br/>

<h2>

<xsl:value-of select="/press-releases/section-head[@doctype=$currdoctype]/@desc"/>


  
</h2>

<p/>


</xsl:if>

   <xsl:choose>

<xsl:when test="$l_size='full'">

<!-- Show the full story -->

<b><xsl:value-of select="title"/></b>



<br/>



<xsl:value-of select="location"/>

<!-- Show all the paragraphs in the story. -->



<xsl:apply-templates select="story/para"/>

</xsl:when>

      <xsl:when test="$l_size='abstract'">

      <!-- Show only abstracts in the story -->

<!-- Create a hyperlink around the title to the Full Story -->

<a>

<xsl:attribute name="href">

press.asp?type=<xsl:value-of select="$doctype"/>&amp;size=full&amp;date=<xsl:value-of select="@date"/>&amp;seq=<xsl:value-of select="@seq"/>

</xsl:attribute>

<b><xsl:value-of select="title"/></b>

</a>

      <p>



<xsl:value-of select="abstract"/>



<!-- Show another hyperlink to view full-story -->

<a>

<xsl:attribute name="href">

press.asp?type=<xsl:value-of select="$doctype"/>&amp;size=full&amp;date=<xsl:value-of select="@date"/>&amp;seq=<xsl:value-of select="@seq"/>

</xsl:attribute>

Full Story

</a>

<!-- If this is the last document in the list of documents, then show a <hr> tag after this. -->

      <xsl:if test="position()=last()">

  
      <hr/>

      </xsl:if>


   </p>


  </xsl:when>

      <xsl:when test="$l_size='title'">

<!-- Show only Titles of the story. -->

  
   

<xsl:if test="position()=1">

      


<p><b>List of Stories:</b></p>

  
     
</xsl:if>

      

<div>

<!-- Show a hyperlink to each story -->





<a>

      
  

<xsl:attribute name="href">

press.asp?type=<xsl:value-of select="$doctype"/>&amp;size=full&amp;date=<xsl:value-of select="@date"/>&amp;seq=<xsl:value-of select="@seq"/>

      
  

</xsl:attribute>

 

  

<b><xsl:value-of select="title"/></b>

 



</a>




</div>




<xsl:if test="position()=last()">



  

<p>





<a>




  
<!-- Show a hyperlink to view all summaries -->




  
<xsl:attribute name="href">





press.asp?type=<xsl:value-of select="$doctype"/>&amp;size=abstract




  
</xsl:attribute>




  
Show all summaries





</a>



  

</p>




</xsl:if>


  </xsl:when>


</xsl:choose>

</xsl:template>

<!-- Apply templates to paragraphs of a story -->

<xsl:template match="paragraph">

  <p>

  <xsl:if test="./@heading">

  <!-- Some paragraphs might have a heading. Show it. -->

    <b><xsl:value-of select="./@heading"/></b>

    <br/>

  </xsl:if>

  <xsl:value-of select="."/>

  </p>

  <xsl:if test="position()=last()">

  
<hr/>

  </xsl:if>

</xsl:template>

</xsl:stylesheet>

The above stylesheet may appear a bit long, but it packs a lot of functionality.

Creating High Performance ASP Page for Applying XSL Stylesheet

The goal of this application is to apply the XSL Stylesheet to the XML document on the server-side, and then display the resulting HTML to the client-browser. We will take this popular approach so that we could show the content to non-XML browsers also. It is however possible to do “browser sniffing”, and if the browser is XML aware then send the XML and XSL to the client directly. This would indeed save some processing power on the server, but suffers some drawbacks as follows:

· We cannot parameterize the XSL stylesheets as easily as we can do on server-side

· Sometimes we may have to send a subset of a whole XML document to prevent sending sensitive data to clients who are not authorized to view it. This means we will need to do some processing on the server anyways

· Minor variations in XML implementations in a variety of browsers could cause the application to fail.

· We still have to write Server-side code for applying XSL stylesheets to XML documents when the browser is not XML aware.

With major vendors releasing advanced XML tools to enable high performance parsing of XML documents on the server-side, there is little reason to do client-side XML processing. We will look at Microsoft’s implementation of a powerful way to boost performance while applying XSL on the server-side. We will be using the MSXML 4.0 (XML Core Services) component which can be downloaded from the Microsoft’s XML Website.

The way we improve performance is by loading the XSL stylesheet in advance, and caching the compiled form of the stylesheet in one of the ASP collections (Application or Session collection). Because the stylesheet is already in compiled form, there is little overhead in applying it to the XML document. There are certain requirements to process the XML in this manner though. 

The main requirement is that the XML document needs to be instantiate using the “Free Threaded DOM Document” object, rather than the regular DOM Document object. Thus, instead of instantiating the DOM as 

Set oXML = CreateObject(“MSXML2.DOMDocument.4.0”)

you would say 

Set oXML = CreateObject(“MSXML2.FreeThreadedDOMDocument.4.0”)

Here is a function which loads an XML document using the Free Threaded Document:

(Note: All ASP code is in VBScript)

function loadSrcXML(sXMLPath) 

dim oXML 

set oXML = CreateObject("MSXML2.FreeThreadedDOMDocument.4.0") 

oXML.async = false 

oXML.load sXMLPath 

if (oXML.parseError <> 0) then 


sMsg = "Could not load " & sXMLPath & " " & _ 




 "Error: " & oXML.parseError.errorCode & ", " & _




 oXML.parseError.reason & " " & _ 




 "Line: " & oXML.parseError.line & ", pos = " & _




 oXML.parseError.linepos 


set oXML = nothing 


Err.Raise 101, "loadSrcXML", sMsg 

end if 

set loadSrcXML = oXML 

end function

The XSL Stylesheet is loaded into a “Template” object first (MSXML2.XSLTemplate.4.0). This stores the XSL in compiled form. When we need to transform an XML document, we get a “Processor” object from the Template object, and process the XML document. Here is a function which creates a Processor object from Template:

' This function checks if an XSLT Processor has already been created in the 

' Application scope. If not, then it creates one and returns it.

' The sXSLTName parameter contains the full path to the XSL stylesheet.

function getProcessor(sXSLTName)


dim oTemplate, oXSL, oProcessor


if not isObject(Application(sXSLTName)) then



' Note that we defined loadSrcXML() method above



set oXSL = loadSrcXML(sXSLTName)



' Create the Template object


set oTemplate = server.CreateObject("MSXML2.XSLTemplate.4.0")



' Set the Stylesheet we want to pre-load


set oTemplate.stylesheet = oXSL



' Obtain a processor from the Template object


set oProcessor = oTemplate.createProcessor()



' Cache the Template object in Application scope so that we could



' create more Processors later as needed.


set Application(sXSLTName) = oTemplate



set getProcessor = oProcessor


else


 
set oTemplate = Application(sXSLTName)


 
set getProcessor = oTemplate.createProcessor


end if

end function

Once we have the XML loaded in a DOM, and XSL loaded in a Template and got the Processor object handy, we are ready to transform the XML. This is done in the following function:

' This function takes an XML Doc, an XSLT Processor and transforms the doc. 

' It returns a string containing the results of transformation.

function transformXML(oXMLDoc, oXSLTProcessor)


oXSLTProcessor.input = oXMLDoc


oXSLTProcessor.transform


transformXML = oXSLTProcessor.output

end function

Now that we know how to apply XSL stylesheets to XML documents in an efficient manner, let’s see how to pass parameters to the XSL stylesheet so that we could filter the Press Release contents as per our needs.

Passing Parameters to XSL Stylesheets from ASP Page

The ASP page which applies the XSL transformation and displays the result is quite simple. Here is the source code (press.asp):

<% Response.Expires = 0 %>

<%

dim sPressHTML, bDebug, sType, sStorySize

dim sStoryDate, sStorySeq, oSrcXML, oXSLTProc

bDebug = true

' Get the parameters passed into the page
sType = request("type")

' document type
sStorySize = request("size")

sStoryDate = request("date")

sStorySeq = request("seq")

%>

<!-- #include file="../scripts/constants.asp" -->

<!-- #include file="../scripts/funcsXML.asp" -->

<html>

<head>

<title>Press Releases</title>

</head>

<body>

<div align="center">

<%

' Load the XML and XSL files. Note that the constants GLB_XMLPressPath and

' GLB_XSLPressPath are defined in constants.ASP which is included above.


set oSrcXML = loadSrcXML(GLB_XMLPressPath)



set oXSLTProc = getProcessor(GLB_XSLPressPath)

' This is how you pass parameters to the XSL Stylesheet. 


if (sType <> "") then



oXSLTProc.addParameter "doctype", sType


end if


if sStorySize <> "" then



oXSLTProc.addParameter "size", sStorySize


end if


if sStoryDate <> "" then



oXSLTProc.addParameter "date", sStoryDate


end if


if sStorySeq <> "" then



oXSLTProc.addParameter "seq", sStorySeq


end if


' Write the transformation results


sPressHTML = transformXML (oSrcXML, oXSLTProc, true)


if Err.number <> 0 then



bError = true



sMsg = Err.description 



if bDebug then




Response.Write sMsg & "</td></tr></table>"




Response.End 



end if


end if


Response.Write sPressHTML

%>

</body>

</html>

Because we can receive parameters in the ASP page, and pass them on to the stylesheet, we can control the behavior of the output to a large degree.

Conclusion

XML and XSL are powerful technologies for content management. We can apply these technologies efficiently using the latest tools on Microsoft as well as Java Platforms. Applying XSL Transforms on server-side eliminates the browser-compatibility problem because standard HTML is sent to the browser. By adding parameters to the XSL stylesheets, we can control even further how to display the content to the client.
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