Extending XSLT with Java and C#

The world is not perfectlf it were, all data you have to process would be in XML and the only
transformation language you would have to leavould XSLTBecause the world is not perfect
sometimesyou have to find ways to bridge different systems tharevnot designedo work together.

The most populakSLT processdnavebeen designedrom the very first releasdo take advantage of
the frameworkon whichthey run; for example Apache Xalaland Saxomllow callingJava functions.

In this article we will explorea variety oftechniques for invoking native code from XSLT to extend the
language beyond its capabilities.

The first examplelemonstrateshow to leverage the Date and Time formaticapabilities available in
the Java platform. Imagine you have a list of datemniXML file that you have to displayaHTML page
using different formatsThe following screenshot shows a simple XMlwiille three repeating elements
calledddates, eachhasthree attributes:dyear€, dmonthé and ddayg.
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Our gpal is to merge thénformation fromthe two XML documents into a simple HTML padpich will
display each date in multiple formats

XSLT 1.0 lacks date and time formatting functibog Java provides two classéava.utilCalendar and
java.textSimpleD&Format, which solve our problerie just need to create a Java class with a single
public static method that will be called from our XSLT transformatiorthe following screenshotve
see the Stylus Studio Java extension edithich features syntax coloringackground syntax checking
and integrated Java compiler invocation.
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import java.util.Calendar;

import java.text.SimpleDateFormat;

public class FormatDate(

static public Object printhate(
double year, double month, double day,
Calendar ¢ = Calendar.getInstance();
// Convert each argument to int.
c.zet{{int)year, {int)month, (1nt)day);

// create formatter

dimpleDateFormat dateFormat = new SimpleDateFormat{format);

// perform formatting

return dateFormat. formati{c.getTime());
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When designing Java extension functions for XiBlsTimportant to remember that the function
parameter type has to be compatible with the procesgme mapping. Apache XalanJ defines the
following type mapping between XSLT and Java.

XSLT Type Java Type

org.w3c.dom.traversal.Nodelterator

Node-Set

String

Boolean

Number

Result Tree Fragment

Extension function support is implemented differently on each XSLT processor which makes it difficult to

java.lang.String
java.lang.Boolean
java.lang.Double

org.w3c.dom.DocumentFragment

port XSLT code from one processor to another.

In order to run a transformation that makes use of Java ¢gde have to ensure that the compiled Java

code(.class)s reachable from the CLASSPATH. Thigasky setting which requirashanginghe




environment variable called CLASSPATH. Fortunately Stylus Studio provides a flexible mechanism to
include the Javaompiled codddirectories or Jar filegt the project level and, if the code is located
under the project, Stylus Studiawesthe path wsing a relative formTherefore you can move your
projectto a different location without fear of breaking the link between your XSLT and your Java code

W

Project Classpath

Lacatians:

$iProjectPath}

] ] [ Cancel

In the following screenshotve see how to bind a Java class using Xal@rel Xalan Java namespace

declaration is at line 4, the function invocation idine 19. Notice that the function name is formed
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transformationresult
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<?xml wversion="1.0" encoding="utf-8"2> -
<xsl:stylesheet wersion="1.0"
xanlns: xs1="http://www. w3, org/ 1322/ X80L/Transform”
xlns: java="http://xml.apache. org/xalan/java”
exclude-result-prefixes="java">
<xsl:output method="html"/>

Mo~ 3 omobk oWk =
i

=] <xsl:template match="/">

<html><body><xsl:apply-templates select="/doc/date"/=</body></html>
10 L </xsl:templater

11

12 i <xsl:template match="date">

0

m

] 13 <xsl:wvariable nams="date" select="."/>"
14 <xzl:for-each select="document{  formats.zml")/root/entry”=
15 <xsl:variable name="y" select="number ($date/B@year)"/>
186 <xsl:variable name="m" select="number ($date/Bmonth) "/ >
17 <xslivariable name="d" select="number (Sdate/Bdavy)"/ />
18 <xslivariable name="f" select="string{(@format)"/>
19 <xslivalue-of select="java:FormatDate.printDate(§y, fm, 5d,5£) "/ >
20 <hr/=>
21 + </xsl: for-eachs>
20 ] ] | <hri> -
Pl ¢ d
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Running the same transformation with Saxon requires a sthathge The Java class binding is at line 4;
the namespace URI is compos#dhe prefixjavag and the full Java class nanie function

invocation uses the namespace firdate € and the Java method nam&hesameresultis generated

in the Preview window
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One major advantage in testing the code with Saxon in Stylus Studio is the ability to run the
transformation in the XSLT debugger atepinto the Java code to debug the Java extensidrich is
unique to Stylus Studio. In the following screenshotsge the executiosuspended insidéhe

extension functiorgprintDateg. The Calstack window shows from which XSLT template we came in and
which parameter values were passed. The Variables window shows all variables in scope with their
values. This is amparalleled experience for the developawho usually have to writdhundreds of

trace messages in a log file in order to debug their code.

Aside note notice the second item from the tqjin the Calistack windowThe new Saxon Just in Time
XSLTo Java compiler generates Java code on the fly
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import Java.util.Date; java.lang Object
import Jjava.util.Calendar; value <abject id 34>
import Jjava.text.SimpleDateFormat; offset 0

count 3
public class FormatDatef{ hash 1]

static public Ohject printDate( - seriakfersionU|D 2050732866
double vyear, double month, double day, String forr (- seralPersistentFields | <objectid 31>
Calendar ¢ = Calendar.getInstance(); <objectid 32>
// Convert each argument to int. 5.000000e+000
c.oset{{int)year, {(intimonth, {(int)day); 2.012000e+003
// create formatter
SimpleDateFormat dateFormat = new SimpleDateFormadl
/¢ perform formatting
return dateFormat. format{c.getTime());

html=<hody=Thurasday, J- al?’_(.\. FormatD ate. printDate] double {5.000000&+000}, double {7.000000&+000}, java.lang. String MMM d, wl, java bl Calendar 3] line 8

al?_l’l\n CE__ Slazh__ 7367781 process(] line -1

@ #shtemplate match="date"... in DisplayD ates.x3l (lne 18]

_\ waltemplate match="/"... in DizplayD ates =zl [line 9]

E]E] dates [DisplayD ates. xsl]

Stylus Studio mapping tool also provides full support for Java extension fundtighs.following
screenshot you see how to register a Java extension class, browsing the project CLASSPATH
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Once adva extension class is registd, all of its functions are exposedo add a new java function call
simply cliclon the Java Functions menu item.
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With afew additional links the mapping is complete. The XSLT visual mapping tool allows XSLT
developers to take advantage of Java libraries developed by others without the need tahaow
underlyingtechnical details



;_/ﬁ/) Stylus Studio X14 Release 2 XML Enterprise Suite - [MapDates.xsl l":""'EI ﬂ
;x;u File Edit View Project Debug XSLT SourceContral Toals Windew Help - g X
A A= - ImE N % N @ O W ] [
) = MapDate... a target. xzd
Z.
e = ;T: Scenariol - E] | :‘3{ 5‘1‘; =1
o
E' Add Source Document [match:".-"" - Set Target Document
- E|--- dates.xml % - target.xsd ---E|
-4 doc /L root & -
S-ama date date I’
year £
manth—
e day
-
1 <?xul wersion="1.0" 7= -
2 <xsl:stylesheet version="1.0" xmlns:xsl="http:/ www.w3.org/1899/ 8L/ Transform”
3 B zaulns:FormatDate="java:FormatDate">
4 E <xsl:template match="/"=
g = = >
5 = <xsl: for-each sslect="doc/date"> L
7 = B = £
=3 <xsl:value-of select="FormatDate:printDate(@year, Gmonth, @day, string (MMM d, vy 1) "/ =
=] < =
10 </x=sl: for-esach>
11 = =
12 </xszl: templatesr
12 </x=sl:stvleshest> T
4 13
R5LT Source },‘Mappel ."i Params/Other /
Processing complete [36 ms)
x -
- B <fuml version="1.0" 7>
b - <root xmins:FormatDate="java:FormatDate">
= <date=Jun 7, 12=</datex> =
g «<datexFeb 10, 12</datex>
[ <date=Mar 5, 12</date>
ES </rootx
= =
@
o \SCenano'I [MapD ates. xel] f
Far Help, press F1 MUK

Java is not the only language that can be employedésigningextension functionslf you are
developing on Microsoft .NEfamework and make use of XsICompiledTransefISLT processgrou

have access to the entire framework API. The following screenshot shows how to implement the date

formatter in C#but we couldhaveused JScript as well. The inline code embedded inXB&.T
transformation is compiled into MS(Microsoft Intermediate Languagby the Just in Time C#

compiler.

Inline extension functions have several logistic bengdit® dz R 2 y cdmpie % SeRaraie 2nodule
Iy R @ 2 nizeddangi®ain your logic in a different file.
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If youneed to debug such transformation, Stylus Studio comes to the resdust switchthe processor

to XsITransfornin the XSLT editor scenario dialog and you will be able to debug your code step.by step
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Calistack window shows the current stack and the variabiedow shows all variables in scope with
their values and XSLT contextich represent the XML node currently processed.
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The msxsl:script block allowsuto import third party .NET libraries which ep the door to virtually

infinite possibilities. Inte followingXSLT code fragmeratn extension functio® I f £ SR mak&sR Y9 5 L £
use of XML Converters for .NET to parse an EDI file and to return an instance of XigatbiNatich

can bemanipulated in the XSLT as XML nde.

<msxsl:script implements - pref ix= "ut' language= 'C# >
<msxsl:assembly href= "c: \ Program Files (x86) \ XML Converters for .NET \ bin \ XmlConverters.dlIl" />
<msxsl:using namespace= "DDTek.XmIConverter" />
<msxsl:using namespace="System.lO" />
<I[CDATA[
public XPathNavigator fromEDI(string ediPath)
{

ConverterFactory factory = new ConverterFactory();
string url = "converter:EDI?" + ediPath;
XmlIReaderSettings settings = new XmlIReaderSettings();
settings.XmIResolver = factory.CreateResolver();
XmlIReader reader = XmIReader.Create(url, settings);
XPathDocument doc = new XPathDocument(reader);
return doc.CreateNavigator();

}

>
</msxsl:script >
<xsl:template match="/" >

<xsl:variable name="EDIXML" select= " ut:fromEDI($EDI)" />



