











The ABCs of XML Part 3 - XSLT

This element can assign a sequential number to the current node and format the

< : >
. number for output.

A top level element that controls the output format. This element must appear

<xsl:output> before any templates.

May be used as a top level element for creating global parameters or
immediately within an <xsl:template> for creating local parameters.
<xsl:param> Parameter values may be passed into the stylesheet for global parameters, or
into the template for local parameters. A param is analogous to an argument
passed to a function in VB.

Provides sorting of nodes selected by <xsl:apply-templates> or <xsl:for-

<xsl:sort>
each>.

The outermost element of an XSLT document. The element <xsl:transform> may

< : >
xslistylesheet be used in its place.

Defines a template for creating output. It may execute by matching nodes to a

<xsl:template> pattern or calling the template by name.

Will output literal text. Used in favor of literal text when fine control of

the output required. Frequently used for transforms that generate simple text
<xsl:text> p d d Y g P

output such as a CSV or INI file. This element may not contain any other
elements.
<xsl:value-of> Writes the string value of an expression to the output.

May be used as a top level element for creating global variables or within a
<xsl:variable> template for creating local variables. Unlike <xsl:param> the value cannot
be passed in from an external call.

Sidebar — XSLT Processors

There are many XSLT processors available for download such as Saxon, Xalan, and Microsoft
MSXML. If you are working on a Windows XP computer, you already have a version of MSXML —
most likely version 3 or version 4. All of the samples in this article were tested against MSXML4. The
NET framework also provides a .NET XSLT processor as well. Command line versions are available
online for the XSLT processors mentioned here.

Different processors may produce slightly different results or may provide different extension functions
that are not portable so to avoid problems it is a good idea to develop your transformations with a
specific processor in mind.

Sidebar - XPath

Another standard from the W3C called XML Path Language (XPath) was developed for addressing parts
of an XML document from within XSLT. XPath is a sort of query language for returning data subsets
from an XML document that has its own syntax and rules like most languages. Within an XSLT
stylesheet, an XPath expression may be used anywhere an XSLT element includes a se1ect="" attribute.

XPath expression look very similar to the pattern matching expressions in <xsl:template match="">
however the syntax and meaning of these expressions (match expression vs. select expression) is not the
same. Most XSLT references provide a comparison of the differences between match expressions and
select expressions otherwise known as XSLT Pattern Matching and XPath Expressions.

Sidebar — XSLT Development

A variety of XSLT development tools are available to assist the development of XSLT stylesheets.
Most tools include debugging, setting break points, statement completion, help files, XML authoring,
and many of the features one expects from a modern development environment. Popular tools are
available from Altova and Stylus Studio. These companies provide an extensive library of tools for
XML and the technologies designed around XML.
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My personal favorite XSLT development tool is Xselerator from Marrowsoft. This application is
extremely intuitive and fast. Specifically designed for XSLT development it includes a great set of
features without a lot of extra "fluff". Unfortunately this product has not been updated in two years

leaving me with the impression that it has a limited future. Still, I have not found a suitable replacement
and until then, I'm stickin' with it.
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Sidebar — Source XML Before Transform
<module tag="AG-100-11" plant area="T 100" category="" user="JOHNSEV"
<description>T-100 Agitator</description>
<period>1</period>
<controller>PRODUCTION</controller>
<primary control display>ProdSupport</primary control display>
<instrument area display>VMC</instrument area display>
<detail display></detail display>
<type>Control Module</type>
<sub_type>VMC</sub type>
<attribute name="AI-IN" type="EXTERNAL REFERENCE">
<connection>INPUT</connection>
<rectangle>
<x>20</x>
<y>390</y>
<h>20</h>
<w>140</w>
</rectangle>
<group>I/0</group>
<category>
<category>FIXED CONNECTOR</category></category>
</attribute>
<attribute name="CFM-RUN-IGN" type="ENUMERATION VALUE">
<connection>INTERNAL SOURCE</connection>
<rectangle>
<x>280</x>
<y>1380</y>
<h>20</h>
<w>140</w>
</rectangle>
<group>Tuning</group>
<category>
<category>ADVANCED</category></category>
<category>
<category>CFGVIEW</category></category>
</attribute>
<attribute name="HOLD-RESET" type="BOOLEAN">
<connection>INTERNAL_ SOURCE</connection>
<rectangle>
<x>20</x>
<y>1020</y>
<h>20</h>
<w>140</w>
</rectangle>
<group>Operating</group>
<category>
<category>COMMON</category></category>
</attribute>
<attribute_ instance name="AI-IN">
<value>
<ref>//SIC-100-11/A0</ref>
</value>
</attribute_ instance>
<attribute_instance name="CFM-RUN-IGN">
<value>
<set>YES NO</set>
<string value>No</string value>
<changeable>F</changeable>
</value>
</attribute_ instance>
<attribute_instance name="HOLD-RESET">
<value>
<cv>F</cv>
</value>
</attribute_ instance>
</module>

time="1098221982">
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Sidebar — XML After Transform — Ready for MS Access Import
<module>
<tag>100-AGIT</tag>
<description>T-100 Production Agitator Control</description>
<period>1</period>
<controller>PRODUCTION</controller>
<type>EM</type>
<plant_area>T_100</plant_area>
<category></category>
<user>JOHNSEV</user>
<time>1095903496</time>
<Parameter>
<ModuleTag>AG-100-11</ModuleTag>
<name>AI-IN</name>
<type>EXTERNAL REFERENCE</type>
<connection>INPUT</connection>
<group>I/0</group>
<x>20</x>
<y>390</y>
<h>20</h>
<w>140</w>
<categories>FIXED CONNECTOR</categories>
<enum></enum>
<value>//SIC-100-11/A0</value>
</Parameter>
<Parameter>
<ModuleTag>AG-100-11</ModuleTag>
<name>CFM-RUN-IGN</name>
<type>ENUMERATION VALUE</type>
<connection>INTERNAL_ SOURCE</connection>
<group>Tuning</group>
<x>280</x>
<y>1380</y>
<h>20</h>
<w>140</w>
<categories>ADVANCED, CFGVIEW</categories>
<enum>YES_NO</enum>
<value>No</value>
</Parameter>
<Parameter>
<ModuleTag>AG-100-11</ModuleTag>
<name>HOLD-RESET</name>
<type>BOOLEAN</type>
<connection>INTERNAL_ SOURCE</connection>
<group>Operating</group>
<x>20</x>
<y>1020</y>
<h>20</h>
<w>140</w>
<categories>COMMON</categories>
<enum></enum>
<value>F</value>
</Parameter>
</module>
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Graphic of XSLT Transformation Process
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The ABCs of XML
Part 4 — Putting It All Together

By John T. Sever
Cascade Controls, Inc.

Introduction

In the final installment of this series, I'll provide practical XSLT samples for transforming XML. Also,
I’ll identify a few common problems you are likely to encounter.

Problem 1 — Why do I get extra text in my output? Answer: Built-in Templates

XSLT beginners often find unwanted unstructured text outside of carefully designed and highly
structured output. The extra text is likely the result of the XSLT processor applying a built-in template.
When <xs1:apply-templates> is invoked and no matching template is found in the stylesheet, the
processor invokes a default built-in template that lives inside the processor.

One built-in template matches the document root or any element node then calls <xs1:apply-templates>
to process the children of the current node. This template gives XSLT its automatic recursive feature for
all elements that have no explicit template in your transform.

The built-in template for text nodes (text between element open and close tags) copies the text to the
output. This built-in template causes great confusion if you don’t understand the way the processor
handles unmatched nodes. You can easily see the results of this behavior by transforming an XML

document with a stylesheet that contains no templates as shown here.
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">
</xsl:stylesheet>

There are also built-in templates for comments and processing instructions that do absolutely nothing.

Built-in templates have a lower priority than all other templates. Thus, you may override a built-in
template by creating your own template.

To override the built-in template for text nodes, simply include the following template in your
stylesheet.

<xsl:template match="text ()"/>

If you have other templates for processing text nodes, their match patters will be more specific than this
pattern and will therefore be matched by the XSLT processor as having greater priority over this
template. Add this one line template to a blank stylesheet and see that it produces a blank output file — a
great starting point when developing new transforms.

PROCESS & AUTOMATION SOLUTIONS
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Problem 2 — None of my templates work when the XML file includes a default namespace.

Dealing with a default namespace can be a little tricky. Because the designers of XSLT decided that
terseness is of minimal importance, XSLT is a language that is verbose and explicit in most cases.
Default namespaces are uncharacteristically non-explicit and can result in confusion and frustration.
Remember that all elements in an XML document must belong to a namespace. In fact there is no way
to create an XML element that is not part of any namespace. This may seem confusing if you often
work with XML documents that include no namespace declarations. Document elements with no
declared namespace actually belong to a default null namespace and require no special namespace
modifier in match patterns or XPath expressions. A non-null default namespace is one that does not
include a namespace alias prefix. The following examples will illustrate this fine point.

In this sample, reciperlement and otherElements are included in the default null namespace and may be

matched in XSLT expressions as RecipeElement O OtherElements respectively.
<RecipeElement>

<OtherElements/>
</RecipeElement>

In this sample, reciperlement and its children (otherelements) belong to the default namespace
urn:Rockwell/MasterRecipe because the namespace does not include a prefix after xmins. These will no
longer be matched by recipeElement and otherElements. To match these requires the namespace be
declared with a prefix in your stylesheet for example xmins:rs="urn:Rockwell/MasterRecipe".
Remember the value of this attribute must exactly match (case sensitive) the namespace as it is declared
in the XML file. This declaration includes the prefix rs that may now be used for match expressions
such as rs:RecipeElement and rs:otherElements respectively. Remember that because the namespace is
declared as a default namespace in the XML document, all child elements inherit from this same

namespace unless explicitly overridden by use of another namespace prefix.
<RecipeElement xmlns="urn:Rockwell/MasterRecipe">

<OtherElements/>
</RecipeElement>

In this sample, the namespace is assigned the explicit prefix rs and therefore is no longer the default
namespace. Because no default namespace is declared and because reciperlement does not use the rs
prefix, it belongs to the default null namespace and may be matched as rRecipeElement and

OtherElements respectively.

<RecipeElement xmlns:rs="urn:Rockwell/MasterRecipe">
<OtherElements/>

</RecipeElement>

In this sample, the namespace is assigned a prefix which is not used by recipetlement. Therefore,
matching this element requires a namespace declaration with a prefix in your stylesheet. Although it
may be confusing, the XSLT stylesheet prefix is not required to match the XML source document prefix
because a prefix is only a shorthand local alias of the full namespace. However, I recommend using the
identical prefixes in your transforms to avoid confusion.

You may be surprised to learn that otherElements is included in the default null namespace! Only
default namespaces are inherited by child nodes. The prefixed namespace used in this sample is not the
default namespace and therefore is not inherited by otherElements. This means that recipeElement and

otherElements are members of different namespaces.

<rs:RecipeElement xmlns:rs="urn:Rockwell/MasterRecipe">
<OtherElements/>

</rs:RecipeElement>
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I used the top of an RSBatch master recipe for the above samples. Rockwell uses this default
namespace for each recipe that is saved in XML format. Therefore, your transformation for any
RSBatch recipe should look like this.

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"

xmlns:rs=" urn:Rockwell/MasterRecipe"
exclude-result-prefixes="rs">

<xsl:template match="rs:RecipeElement">

</xsl:template>

</xsl:stylesheet>

Understanding the use of namespaces in XML and XSLT can be one of the most frustrating aspects of
developing XSLT transforms if you don't understand these fine points so I suggest you re-read this
section and make sure you understand how default namespaces differ from prefixed namespaces. A
little experimentation can help too.

Problem 3 — My stylesheet automatically adds namespace attributes to output elements. Can I remove
these?

You can never produce an output file using namespace prefixes that have not been declared and
therefore each namespace used in the output must be declared at least once. However, you may find that
your output is littered with namespace declarations in nearly every element whether it is used by that
element or not. To suppress unnecessary namespace declarations, use the attribute exclude-results-
prefixes in the xs1:stylesheet element (see previous example). The value of this attribute is a list of
namespace prefixes separated by white space. Remember this will not remove all namespace
declarations but it will remove unused and unnecessary namespace declarations.

Problem 4 — Text Output

Generating text output such as a CSV file (comma separated values) can prove to be more difficult than
you may expect until you understand how the processor handles text and white space. Often you may
find it difficult to generate one particular character like a quotation mark (") because it has specific
meaning in XML or by the XSLT language. Here are a few pointers for generating plain text output.

1.

Make sure to include the output element before your templates as follows: <xs1:output
method="text"/>

Use concat() function when creating output that is a combination of many text nodes or a mix of text
nodes and literal text. This sample will generate a single CSV row with two comma separated

columns where each value is contained within quotation marks.
<xsl:value-of select="concat ('&quot;"',Valuel, '&quot;,&quot;', Value2, 's&quot;&#10;"')"/>

Use the <xs1:text> element over literal text in your templates. This will give you more explicit
control of your output while maintaining an easy to read transform. XSLT elements are not allowed
inside an <xs1:text> element. The following verbose sample will produce the same output as the

previous sample.
<xsl:text>"</xsl:text><xsl:value-of select="Valuel"/><xsl:text>","</xsl:text><xsl:value-of
select="Value2"/><xsl:text>"&#13;</xsl:text>
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4. Output special characters using character entity escape sequences. The most commonly used
character entities are shown here:

Character Sequence
" &quot;
TAB &#09;
New Line &#13;
& &amp;
< &1t;
> &gt;
! &apos;

5. Use a CDATA section to simplify using special characters because everything inside of CDATA is
ignored by the XML parser. Again, this will not work if your output is to be a mixture of literal text
and XSLT elements like the previous example. A CDATA section begins with <! [cpaTa[ and ends
with 11>

The following examples demonstrate practical ways that XSLT can be used in your daily work. XML,
XSLT, and supporting information for each example is available for download at www.????

Example 1: Import DeltaV Modules into MS Access Database

This example fills out the transform that I created for Part 3 of this series.

Example 2: Convert RSBatch Recipe to a Word Document

This example transforms a Rockwell RSBatch recipe XML file into an MSWord 2003 document.
MSWord 2003 supports an XML structure (schema) that includes every feature available from inside
Word 2003. A variety of information regarding XML in MS Office 2003 is available at
http://msdn2.microsoft.com/en-us/office/aa905548.aspx. From the References section on this page, you
may download and install the Office 2003 XML Reference Schemas. This download includes a help file
describing the proper structure for creating a Word document with XML.

If it has not yet sunk it, you can create a Word document with a text editor and some well formed XML
— without installing MS Word! This means that our transform must simply convert the Rockwell
RSBatch XML structure into a Word 2003 structure that can then be opened, viewed, printed, or edited
inside MS Word 2003.

If you spend some time looking over the schema for MS Word 2003 you will notice that it is extremely
verbose. Most of our engineers can use XSLT effectively but I've found that learning
WordProcessingML (XML for MS Word 2003) is too much to ask of my control engineers. To bridge
the gap, we have created our own simplified intermediate XML language that we call CascadeDocML.
This simplified schema is much easier for our engineers to learn as it supports the features we use most
in Word. To support CascadeDocML, we created an XSLT transform that converts from our simplified
syntax to full WordProcessingML syntax. Therefore, to generate a Word document is a two step process
from Input XML, to CascadeDocML, to WordProcessingML.

This is the methodology used for this example. The download for this example includes a document
describing the functionality and structure of CascadeDocML so you may use it for your own
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applications. It supports a small subset of WordProcessingML but it is significantly easier to learn than
WordProcessingML.

Example 3: Search and Replace

This example is used to generate an output file that is an exact copy of the input XML file with
keywords replaced according to a list of search replace pairs defined in a separate file. This transform
may be used to duplicate a complete unit configuration where only the tags have changed. This
transform is different than performing search/replace in a text editor like Notepad as it does not replace
everything throughout the file. Our sample input file is a DeltaV XML file in which we want to be very
selective about what code elements are available for search/replace. For example, if you want to replace
100 with 200 in Notepad, you may end up modifying a setpoint value or drawing x/y coordinates instead
of just modifying module tags.

Although this example may not work perfectly for your specific application, it is extremely modular and
easy to extend to your own needs.

Example 4: Generate Parameter Spreadsheet from RSBatch Area Model

This sample will create an Excel spreadsheet of an RSBatch Area Model with each process cell, unit,
and phase. Also each phase will include a detailed list of the phase parameters and reports. There are
two transforms for this sample. One transform creates a CSV text file that may be opened in Excel. The
other creates an Excel XML file instead of a CSV. The Excel XML output includes spreadsheet
formatting that is much more complete than a simple CSV file.
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