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Abstract

This document describes use and extension options of the pure::variants XML transformation system.
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1. Introduction

The XML Transformation System (XMLTS) provides an XML based transformation engine for transforming
XML documents. It is based on the following features:

* depth-first and breadth-first traversal agorithms for the XML document tree
» gpecification of bindings for processing modules to the nodes of XML documents
« flexible integration of arbitrary transformation modules (statically linked, dynamically linked or script based)

In contrast to other XML transformation conceptsit is not specified how the XML document treeistraversed and
what transformations are possible. In fact you can even use your own treetraversal algorithm and apply any action
to the nodes of the XML document you want.

A processing module encapsulates the actions to be performed on a node of the XML document. A fixed set of
generic modules are part of the standard distribution of the transformation engine, e.g. amodule to execute XSLT
scripts and a module for collecting and executing transformation actions on file system level. For more complex
projects own modules can be integrated.

Severa kinds of module integration are supported, i.e. modules statically or dynamically linked to the XMLTS
application and script modules. Dynamically linked modules and script modules in particular can be developed
independently from the core XMLTS application.

In the following an overview of the transformation process in principle followed by a description of the XMLTS
AP in detail are presented.

This document is available in the online help as well asin printable PDF format here.
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2. The Transformation Process

The basic transformation processimplemented in XML TSworks asfollows. While traversing the XML document
treeit is checked for every visited node whether amoduleisto be executed oniit. If no (more) modules haveto be
executed the next nodeis visited as determined by the traversal agorithm. Otherwise the actions of the module(s)
are performed on the node. Subsequent modul e executions on the same node can process not only the node itself
but also the results produced by previously invoked modules. The transformation process is finished when the
traversal of the XML document tree is finished.

The processing modules to be executed are defined in a module configuration file. It lists the available modules
including configuration information for each module. In thisfileit is specified on which nodes amoduleisto be
invoked. Thisinformation is evaluated by the transformation engine before the transformation processiis started.

Figure 1. XML Transformer

Meodule
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The available modules are initialized by the transformation engine before any module is invoked on a node of
the XML document tree. This may give, for instance, a database module the opportunity to connect to a database.
Accordingly the transformation engine informs the modules when the traversal of the XML document tree is
finished. The database module could now disconnect.

Before amodule isinvoked on anodeit is checked whether the module is ready to run on this node. It is the task
of the module to come to a decision depending only on itsinner state.

A module may be invoked more than one time on a node. This depends directly on the algorithm used to traverse
the XML document tree and if the module is a pre-, post-, or pre- and post-visit module. A pre-visit module is
executed before the children of a node are visited. And a post-visit module is executed after the children of a
node are visited.

Thetwo standard traversal agorithms depth-first and breadth-first are part of the standard distribution of XMLTS.
For most of the transformation tasks they should be sufficient. If they are not, own traversal algorithms can be
provided easily, e.g. to let modules be invoked only on the leaves of the XML document tree.

3. Using Processing Modules

During the transformation process modules are the entities that perform the real transformation. Three types of
modules are supported, i.e. statically linked modules, dynamically linked modules, and script modules. From the
users point of view there is no distinction between these module types. They al are configured and used in the
same way.

3.1. Module Configuration

The modul e configuration file describes the processing modules to be used to transform the input XML document.
Itisan XML document structured as follows:
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<?xm version="1.0"?>
<nmodul econfi g name="config name" version="1.0">

<i nput use="true|fal se">i nput path</input>

<out put use="true|fal se" create="true|fal se| ask" clear="true|fal se| ask"
recover ="true| f al se">out put pat h</ out put >

<nmodul e nane="nane" tnane="nane" tversion="version"
i ncl ude="XPat h" excl ude="XPat h" >
<par anet er nane="par am nane" >val ue</ par anet er >
<par anet er nane="par am nane" >val ue</ par anet er >

</ nodul e>

</ modul econfi g>

A processing module is an instance of a so-called template module, i.e. the module implementation. It is created
by specifying a name for the processing module and the template module's name and version. Several instances
of atemplate module can be created.

Since a module is executed only on nodes being associated with, every module has to provide the set of associ-
ated nodes, i.e. the nodes it will be invoked on. This set is described by two XPath expressions. One expression
describing the nodes to be included in the set and a second expression describing the nodes to be excluded from
the set. The name and the two X Path expressions are mandatory.

Modules can have parameters. A parameter isidentified by its name and must have a value. The required param-
eters depend on the module.

The optional input and output tags specify local input and output transformation directories. These tags are only
considered if attribute "use" contains value "true". The attributes "create" and "clear" control whether the output
directory is created resp. cleared before starting the transformation.

A valid modul e configuration document describing two modul esbound to the <variant> node of an XML document
could look like this:

<?xm version="1.0"?>
<nodul econfi g version="1.0">

<nodul e nane="Mdul el" tnanme="xslt" tversion="1.0" include="/variant" exclude="">
<par anet er nanme="i n">cc_gen. xsl </ par anet er >
<par anet er nanme="out">acti onlist_carboncopy. xnl </ par anet er >
<par anet er nanme="out put node" >bot h</ par anet er >
<l-- both neans to store on the node and also as file -->
</ modul e>

<nodul e nanme="Modul e2" tnanme="actionlist" tversion="1.0" include="/variant" exclude=""/>

</ nodul econfi g>

A module configuration is always evaluated in the directory where it is located. This makes it possible to use
relative paths in the module configuration document.

3.2. Available Standard Processing Modules

XSLT Processing Module

A script module for executing XSL templates is the XSLT module. The XSLT module runs in three modes.
All require the path to the external XSLT script (parameter i n). Additionally the path to an output file for the
XSLT generated data can be specified (parameter out ). If no output file is specified or the parameter output mode
is set to bot h, the result of executing the XSLT script is returned to the transformation engine as part of the
acknowledgement document.

The entry format for the XSLT module in the module configuration document looks like this:
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<nodul e nane="a nanme" tnanme="xslt" tversion="1.0" include="/" exclude="">
<par aneter name="in">script.xsl</paraneter><!-- required -->
<par anet er nanme="out">out . dat a</ paraneter><!-- optional -->
<par anet er nanme="out put node">bot h</par anmeter><!-- optional -->
<par anet er nanme="keep doctype">fal se</paraneter><!-- optional -->
<par anet er nanme="execution tinme">before</paranmeter><!-- optional -->
<paraneter name="...">...</paraneter><!-- optional -->

</ modul e>

Theout andout put node parametersare optional. Theout put node parameter can only havethevaluebot h. The
keep doctype parameter is used to specify whether DOCTY PE definitions from the source document are copied
into the result document. The DOCTY PE iscopied only if the XSLT script does not define an explicit DOCTY PE
for the result document. This parameter defaultsto t rue. The execution ti me parameter specifies whether the
module is a pre-, post-, or pre- and post-visit module (values bef or e, af t er, bot h). This parameter defaults to
bef or e. Any further parameter is delivered to the XSLT script as string stylesheet parameter.

XMLTS XSLT Extensions

The XSLT module provides a special XSLT extension module. It is defined in the namespace http://www.pure-

systems.com/xmits and is included as follows:

<?xm version="1.0" encodi ng="UTF-8"?>

<xsl : styl esheet version="1.0"

xm ns: xsl ="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or ni'
xm ns: xm t s="http://ww. pur e-systens. conl xnml ts"
ext ensi on- el ement - prefi xes="xm ts">

</ xsl : styl esheet >

The following extension functions are available;

string 0s()

string version()
string input-path()
string output-path()
string generate-id()
nodeset current()

nodeset entry-points()

boolean bel ow-entry-point(string)

nodeset exit-points()

boolean above-exit-point(string)

nodeset results-for(nodeset?)

Returns the target system type. Currently it's one of win32, macosx, and
linux (default).

Return the transformer version string.

Return the input path depending on the node currently being transformed.
Return the output path depending on the node currently being transformed.
Return a newly generated unique identifier.

Return the node currently being transformed.

Return the transformation entry point list, i.e. a list of node identifiers.
Transformation modules can use this list to identify sub-trees of the input
document that are to be transformed.

Return true if the given node identifier specifies a node below a transfor-
mation entry point. Transformation modules can use this function to iden-
tify sub-trees of the input document that are to be transformed.

Return thetransformation exit point list, i.e. alist of nodeidentifiers. Trans-
formation modules can use this list to identify sub-trees of the input docu-
ment that are to be ignored.

Return true if the given node identifier specifies a node above a transfor-
mation exit point. Transformation modules can use this function to identify

sub-trees of the input document that are to be ignored.

Return the module results for the given nodes. If no argument is given the
results for the context node are returned.
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nodeset log(string,number?)

nodeset info(string,string?,nodeset?)

Return the empty nodeset. Used for module logging. The first parameter is
the log message and the second the logging level (0-9). It is recommend to
use alog level between 4 (default, mgjor logs) and 8 (module tracing).

Return the empty nodeset. Used for module info messages. The first pa-
rameter is the info message, the second the context of theinfo (e.g. the ID
of amodel element), and the last parameter is a set of strings (e.g. a set of
IDs of related model elements).

nodeset warning(string,string?,nodesefturn the empty nodeset. Used for module warning messages. The first

parameter is the warning message, the second the context of the warning
(e.g. the ID of amodel element), and the last parameter is a set of strings
(e.g. aset of IDs of related model elements).

nodeset error(string,string?,nodeset?) Return the empty nodeset. Used for module error messages. The first pa-

rameter isthe error message, the second the context of the error (e.g. the ID
of amodel element), and the last parameter is a set of strings (e.g. a set of
IDs of related model elements). Error messages may abort the XSLT script
execution and the current transformation.

The following extension elements are available;

<log level=" 0-9" >message</log>

<info context="a
string” related="a
nodeset” >message</info>

<warning context="a
string” related="a
nodeset” >message</warning>

<error context="a
string” related="a
nodeset” >message</error>

This is the extension element version of the log() extension function (see
above). The level attribute is optional and defaultsto 4.

This is the extension element version of the info() extension function (see

above). The context and related attributes are optional.

This is the extension element version of the warning() extension function
(see above). The context and related attributes are optional.

Thisisthe extension element version of the error() extension function (see
above). The context and related attributes are optional.

<?xm version="1.0" encodi ng="i so-8859-1" ?>
<xsl : styl esheet version="1.0"
xm ns: xsl ="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or ni'
xm ns: xm t s="http://ww. pur e-systens. conl xm ts"
ext ensi on- el ement - prefi xes="xm ts">

<xsl:tenplate match="/">

<xsl

<xsl
<xsl
<xsl
<xsl
<xsl
<xsl
<xsl
<xsl
<xsl
<xsl
<xsl
<xsl

:val ue-of select="xmts:info('beginning...")"/>

:val ue- of sel ect ="concat (' Operating System o ',xmts:os())"/>

:text >&#xA; </ xsl : t ext >

:val ue- of sel ect="concat (' Transforner Version : ',xmts:version())"/>

:text >&#xA; </ xsl : t ext >

:val ue- of sel ect="concat (' | nput Path : ',xmts:input-path())"/>
:text >&#xA; </ xsl : t ext >

:val ue- of sel ect ="concat (' Qut put Path : ',xnmlts:output-path())"/>
:text >&#xA; </ xsl : t ext >

:val ue- of sel ect="concat (' Current Node : ', nane(xmts:current()))"/>
:text >&#xA; </ xsl : t ext >

:val ue- of sel ect ="concat (' Resul ts Count : ',count(xmts:results-for()))"/>
:text >&#xA; </ xsl : t ext >

<xm ts:info>finishing...</xmts:info>
</ xsl : tenpl at e>

</ xsl : styl esheet >
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The following file system access extension functions are available. They are defined in the namespace http://

Www. pure-systems.com/path.
string normalize(string)
string dirname(string)

string filename(string)

string basename(string)
string extension(string)
string absol ute(string)

string add-part(string,string)
number size(string)

number mtime(string)

string cwd()

string tempdir()

string delimiter()

boolean exists(string)
boolean is-dir(string)
boolean is-file(string)
boolean is-absolute(string)
string to-uri(string)

string read-file(string)

Return the given path normalized for the target platform.
Return the given path without the file part.

Return the given path without the directory part.

Return the given path without extension.

Return the extension of the given file.

Return the absolute version of the given path.

Combine the two paths using the platform specific path delimiter.
Return the size (in bytes) of the given file.

Return the modification time of the given file/directory.
Return the current working directory.

Return the directory for temporary files of the target platform.
Return the path delimiter of the target platform.

Return true if given file/directory exists.

Return true if given path points to a directory.

Return trueif given path pointsto afile.

Return trueif given path is absolute.

Return the file URI build from the given path (file://...).

Read afile from a given URI and return its content as string.

The following string manipulation extension functions are available. They are defined in the namespace http://

WWW. pure-systems.com/string.

nodeset parse(string)

boolean matches(string,string)

nodeset match(string,string)

Parse the given string as valid XML and return the resulting node set.

Match the regular expression pattern in the second string against the first
string.

Match the regular expression pattern in the second string against the first
string and return the set of sub-matches.

string submatch(string,string,number) Match the regular expression pattern in the second string against the first

string and return the n-th sub-match.

string replace(string,string,string,numbBagitace the matchesin the first string with the third string using the regular

string expand(string)

expression match pattern in the second string. The optional fourth param-
eter specifies the maximal number of replacements. 0 means unlimited, 1
means to replace only the first, 2 means to replace the first 2 matches etc.
Returns the resulting string.

Expand variables in the given string and return the expanded string. Vari-
ables are recognized by the following pattern: $( VARI ABLENANE)
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Action List Processing Module
XMLTS provides the action list processor to be able to perform afixed set of actionslisted in an XML document.

The action list document has the following form:

<?xm version="1.0" encodi ng="i so-8859-1" ?>
<actionlist>

<action type="action type" eid="optional elenent id">
<par anet er nanme="par am nane" >val ue</ par anet er >
<par anet er nanme="par am nane" >val ue</ par anet er >

</ action>

</actionlist>

Like the XSLT module the action list module configuration may set parameters changing the behavior of the
module. The optional parameter i n can be used to specify an action list input file to process. If no action list file
nameis given the action list module searches for action listsin the results of the modules previoudly called on the
same node. With the optional parameter dest r oy the module can be instructed to destroy each action list found in
themodul e results after processing it. Theexecut i on t i me parameter specifieswhether the moduleisapre-, post-,
or pre- and post-visit module (values bef or e, af t er, bot h). This parameter defaultsto af t er .The corresponding
entry in the modul e description document looks like this:

<nmodul e nane="a nane" tnane="actionlist" tversion="1.0" include="XPath" excl ude="XPath">
<paraneter nanme="in">action list file name</paraneter>
<par anet er nanme="destroy">true or fal se</paraneter>
<par anet er nanme="execution tinme">before|after|both</paraneter>

</ modul e>

An valid module configuration for this module could be the following:

<?xm version="1.0"?>
<nodul econfi g version="1.0">

<nodul e nane="Create AL" tname="xslt" tversion="1.0" include="/" exclude="">
<par aneter nanme="in">gen_actionli st.xsl </ par anet er >
</ modul e>

<nmodul e nane="Exec AL" tname="actionlist" include="/" exclude=""/>

</ modul econfi g>

Two modules are listed. The first isan XSLT module executing the XSLT script acti onl i st. xsl generating a
valid action list. The second is an action list module processing this action list by evaluating the result of the
XSLT module.

Supported Actions

Appending text to a file

<action type="file.append">
<paraneter name="path">directory part of file name</paraneter>
<paraneter name="file">file part of file nane</paraneter>
<paraneter nanme="src.path">directory part of file name</paraneter>
<paraneter nanme="src.file">file part of file name</paraneter>
<par anet er nanme="cont ent " >cont ent </ par anet er >

</ action>

The il e. append action appends the given content to the file described by path and fil e where pat h is the
directory part of the file name and fi | e is the file part. If the file does not exist it will be created including its
full path. The text to be appended can be specified either as content of the parameter cont ent or in aseparate file
using thesrc. path andsrc. fil e parameters.
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Prepending text to a file

<action type="file. prepend">
<paraneter name="path">directory part of file name</paraneter>
<paraneter name="file">file part of file name</paraneter>
<paraneter name="src.path">directory part of source file nanme</paraneter>
<paraneter name="src.file">file part of source file name</paraneter>
<par anet er nanme="cont ent " >cont ent </ par anet er >
</ action>

Thefile. prepend action prepends the given content to the file described by path and fi 1 e where path isthe
directory part of the file name and fi | e is the file part. If the file does not exist it will be created including its
full path. The text to be prepended can be specified either as content of the parameter cont ent or in a separate

fileusingthesrc. path andsrc. fil e parameters.

Appending afile to another file

<action type="file.concat">

<par anet er

<par anet er

<par anet er

<par anet er
</ acti on>

name="src. path">directory part of source file nanme</paraneter>
name="src.file">file part of source file nane</paraneter>
nanme="dest. path">directory part of target file nane</paraneter>
name="dest.file">file part of target file nane</paraneter>

Thefile. concat action appends the content of the source file to the target file. If the target file does not exist
it will be created including its full path.

Copy afile

<action type="file.

<par anet er

<par anet er

<par anet er

<par anet er
</ action>

copy" >

name="src. path">directory part of source file name</paraneter>
name="src.file">file part of source file name</paramneter>
name="dest . pat h">di rectory part of target file nane</paraneter>
name="dest.file">file part of target file name</parameter>

Thefile. copy action copies afileto another file. If the target file existsit will be replaced.

Create a symbolic link to a file

<action type=

<par anet er

<par anet er

<par anet er

<par anet er
</ action>

"file.link">

name="src. path">directory part of source file nanme</paraneter>
name="src.file">file part of source file nane</paraneter>
name="dest . pat h">directory part of symbolic |ink name</paraneter>
name="dest.file">file part of synbolic |ink name</paraneter>

Thefile.link action createsasymbolic link for afile. It isan error if the symbolic link already exists.

Perform an XSL transformation

<action type="xsl.transforni>

<par anet er
<par anet er
<par anet er
<par anet er

</ acti on>

nane="in.doc">path to the input docunent</paraneter>
nane="out.doc">path to the output docunent</paraneter>
nane="styl esheet">path to the XSL scri pt </ paranet er >
nane="keep. doct ype" >copy DOCTYPE to out put docunent </ paranet er >

The xsl . t ransf or maction executes the given XSLT script on the XML input document. Optionally an output
document can be specified used for the transformation results. The keep. doct ype parameter is used to specify
whether DOCTY PE definitions from the input document are copied into the output document. The DOCTY PE is
copied only if the XSLT script does not define an explicit DOCTY PE for the output document. This parameter
defaultstot r ue. Any further parameter is delivered to the XSLT script as string stylesheet parameter. The XSLT
script can access the XML document currently transformed by XMLTS using the predefined variable pv. resul t .
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Perform a text transformation

<action type="xsl.texttransforni>
<par aneter nanme="in.doc">path to the input docunent</paraneter>
<par anet er nanme="out.doc">path to the output docunent</paraneter>
<par anet er nanme="styl esheet">path to the XSL scri pt </ paranet er>

</ action>

Thexsl . t ext t ransf or maction executesthe given XSLT script on the text input document enclosed by aCDATA
block. Optionally an output document can be specified used for the transformation results. Any further parameter
isdelivered to the XSLT script as string stylesheet parameter. The XSLT script can access the document currently
transformed by XMLTS using the predefined variable pv. resul t .

Command Execution Module

The command execution module can be used to execute external programs. It depends at |east on one parameter,
i.e. the program to execute. A second parameter is used to specify the parameters delivered to the program when
called. Optionally the module exports the transformation document and the XPath to the current position in the
transformation document. Additionally it can be specified when the command shall be executed, i.e. before (the
default), after, or before and after (both) the subnodes of the current node are visited. If the executed command
returned avalue other than 0 the execution is assumed to befailed. This can be avoided by configuring the module
to ignore the return value. A last parameter informs the module not to wait for the termination of the command
before continuing with the transformation (asynchronous execution), the default is to wait until the command is
finished.

The format for the command execution module in the modul e configuration document looks like this:

<nodul e name="a nanme" tnanme="exec" tversion="1.0" include="/" exclude="">
<par anet er nane="progr ani >app. exe</ par anet er >
<par anet er nane="par anet er s" ></ par anet er >
<par anet er nanme="supply docunent" >t rue</ par anet er >
<par anet er nanme="supply | ocation">true</ paraneter>
<par anet er nanme="ignore return val ue">true</ paraneter >
<par anet er nanme="no wait">true</ paraneter>
<par anet er nanme="execution ti me">bef or e</ par anet er >
</ nodul e>

The following environment variables are set before the program is executed:

Name Description
XMLTS INPUT_PATH Current input path
XMLTS OUTPUT_PATH Current output path
XMLTS DOCUMENT_LOCATION The exported transformer document (optional)
XMLTS NODE LOCATION The XPath expression for the current node (optional)

In case of synchronous execution the standard and error output of the shell command is returned to the transfor-
mation engine as part of the acknowledgement document. This part has the following structure:

<exec command="t he executed command" exitcode="the program exit code">
<st dout >t he standard output of the command</stdout>
<stderr>the error output of the command</stderr>

</ exec>

4. Extending XMLTS
4.1. Statically Linked Modules

Statically linked modules are statically linked to the application. The basic module interface is defined in <ps/
xmlt/Module.h>.
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cl ass Modul e {

publi c:
virtual void startAction(const Docunment &doc, xml::SinpleDoc & esult) = 0;
virtual void stopAction(const Docunent &doc, xm::SinpleDoc &esult) = O;
virtual void preAction(const Node &nhode, const Docunent &doc, xm::SinpleDoc & esult) = 0;
virtual void postAction(const Node &iode, const Docunent &doc, xm ::SinpleDoc & esult) = 0;
virtual bool isReady(const Node &node, const Docunment &doc) = O;
virtual void setParaneters(const Node &node) = O;
virtual void getDescription(xm::SinpleDoc &desc);
virtual const String get APl Version();

virtual Mdul e *newl nstance() = O;

bool isPreProcessing() const;

bool i sPostProcessing() const;

voi d set PreProcessi ng(bool state);

voi d set Post Processi ng(bool state);

voi d set Processi ngvbde(bool prestate, bool poststate);

bool hasDescription () const;
voi d set Description(const xm :: Si npl eNode &desc);

const String &get Name() const;
voi d set Name(const String &nane);

const String &getVersion() const;

voi d set Version(const String &version);
unsi gned get Maj or () const;

unsi gned get M nor () const;

const xm::1D &getl D() const;

voi d | og(const String &ressage, int |evel);

h

Every module has a unique identifier, a (not necessarily unique) name, and a version. Further module parameters
can be delivered to the module by set Par anet er s() . The only argument to this method is the root node of the
section for this module in the modul e configuration document. The get Descri pti on() method returns a detailed
description of the module and its parameters. This description has the following form:

<nodul e name="" version="" include="XPath" excl ude="XPat h">
<descri pti on>npdul e descri ption text</description>
<par anet er s>
<par aneter nanme="" type="ps:string|ps:path|..." optional ="true">
<descri pti on>par anet er neani ng</ descri pti on>
<val ues>
<val ue default="yes">a val ue to choose fronx/val ue>

</ val ues>
</ par anet er >
</ par anet er s>
<addpar anet er s>
<descri pti on>neani ng of additional paraneters</description>

</ addpar anet er s>
</ nodul e>

Thei ncl ude and excl ude attributesare optional and shall only indicate default values. Also the attribute opt i onal
is optional and can only have the value true. If there are values given for a parameter then the value of this
parameter has to be one of the given values. The optional <addparameters> section indicates that the module
accepts additional module parameters with any name, type, and value.

Before any transformation is performed the transformer changes the working directory to the global output direc-
tory (if specified). Thenstart Acti on() iscalled on every module to signalize that a new transformation process
isstarted. Accordingly st opActi on() iscalled on every module when the transformation processisfinished. Both
methods have two parameters. The first parameter is the XMLT document. The second parameter is an empty
document to be filled with an acknowledgement of the following form:
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<ack state="ok|warning|error|fatal" prune="yes|no">
<nessage>a nmessage text </ nmessage>
<result>results</result>

</ ack>

The state attribute indi cates whether problems occurred during the execution of the module. "ok" means that there
were no problems. "warning" means that there were problems that did not affect the execution of the module.
"error" means that the execution of the module isfailed. "fatal" means that the execution of the module isfailed
and the current transformation should be aborted.

With the prune attribute a module can control whether the children of the current node shall be traversed by the
transformation engine or not. In case of using a breadth-first iterator the prune attribute is ignored.

The <message> tag is used to deliver a message to the transformation engine. If a module signals an error it is
assumed that an error message is placed in the <message> tag.

The <result> tag is used to deliver the results produced by the module. As part of the acknowledgement structure
the results are saved in the result map of the transformation engine and can then be accessed by other modules
by asking the result map.

If the XML document tree is traversed using a Node::DepthFirst::Visitor iterator a module is called twice for a
node, i.e. before the children of the node are visited and after visiting the children. Inthefirst casepreAction() is
called if i sPreProcessing() returnstrue and in the second case post Acti on() iscalled if i sPost Processi ng()
returns true. Using another iterator type causes only pr eActi on() to be called. In both cases the first argument of
the call is the node the module is invoked on. Like for start Acti on() and st opActi on() an acknowledgement
of the same form must be generated.

BeforepreActi on() Or post Acti on() areinvoked the transformer changes the working directory to the directory
specified for the current node (if specified) and callsi sReady() on the module to check whether the module is
ready to run.

To support several instances of a module implementation a module has to provide the newi nst ance() method
returning a new instance of itself.

Example

#i ncl ude <ps/xmn t/ Docunent . h>
#i ncl ude <ps/xmn t/ Mdul e. h>
#i ncl ude <ps/i o/ Pat h. h>

usi ng namespace ps;

usi ng namespace ps::xmt;

/] Modul e for dunping the names of the visited nodes.

cl ass DunpMbdul e : public Mdul e {
publi c:
DunmpModul e() ;
virtual ~DunpMdul e();
voi d set Par anet ers(const Node &node);
voi d startAction(const Docunent &doc, xni::SinpleDoc & esult);
voi d st opAction(const Docunent &doc, xni::SinpleDoc & esult);
voi d preAction(const Node &node, const Docunent &doc, xni::SinpleDoc & esult);
voi d post Action(const Node &node, const Docunent &doc, xmi ::SinpleDoc & esult);
bool isReady(const Node &node, const Docunent &doc);
voi d get Description(xn :: Si npl eDoc &desc);
Mbdul e *new nst ance();

b

DunmphMbdul e: : DunpModul e() : Mdul e("dunmp”, "1.0") {
/] is a pre-visit nodul e
set Processi ngbde(true, false);

}

DunmphModul e: : ~DunphModul e() {
}
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Modul e *DunpMbdul e: : new nst ance() {
return new DunphModul e;
}

voi d DunpModul e: : get Descri ption(xm :: Si npl eDoc &desc) {
String description =
"<nodul e nanme=' dunp' version="1.0">"
"<decri pti on>A node nane dunp nodul e. </ descri pti on>"
"</ modul e>";
desc. parse(descri ption);

}

bool DunpModul e: : i sReady(const Node &node, const Docunent &doc) {
return true;
}

voi d DunpModul e: : set Par anet er s(const Node &node) {
}

voi d DunpModul e: : start Acti on(const Docunent &doc, xml::SinpleDoc &esult) {
acknow edge("ok", "no", result);
}

voi d DunpModul e: : st opActi on(const Docunent &doc, xm::SinpleDoc & esult) {
acknow edge("ok", "no", result);
}

voi d DunpModul e: : preActi on(const Node &node, const Docunent &doc, xml::SinpleDoc & esult) {
/'l check node
if (! node.isValid()) {

acknow edge("error", "no", "node is NULL", result);
return;

}

cout << node. get Nane() << endl;

acknow edge("ok", "no", result);

}

voi d DunpModul e: : post Acti on(const Node &node, const Docunment &doc, xml::SinpleDoc &esult) {
acknow edge("ok", "no", result);
/'l no post action defined

}

4.2. Dynamically Linked Modules

Dynamically linked modules are dynamically linked to the application. They are realized as shared libraries
on Linux or dynamic link libraries on Win32. The corresponding module interface is declared in <ps/xmi t/
DI | Modul eAPI . h>.

extern "C' {
/! Return the version of the XM.TS APl used by the nodul e.
EXPORT_SYMBCL ps::xm::String get APl Version();

/1 Return a new instance of the nodul e.
EXPORT_SYMBCL ps::xmt:: Mdul e *new nstance(const ps::Path &dul ehone);
}

The new nstance() function is called by the transformation system to create a new instance of the module im-
plemented in the library. The module implementation in the library is the same as for statically linked modules.
The get API Ver si on() function is called by the transformation system to check which module API version this
modul e implements.

Example

#i ncl ude <ps/xm t/ D | Modul eAPI . h>
#i ncl ude <ps/xm t/ XM.TSVer si on. h>
#i ncl ude "DunpMdul e. h" // see previous exanple
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extern "C' EXPORT_SYMBCL

ps::xm ::String getAPl Version() {
return XMLTS_VERSI ON;

}

extern "C' EXPORT_SYMBOL
Mbdul e *newl nst ance(const ps:: Path &rmodul ehone) {
return new DunphModul e;

}

Registration of Dynamically Linked Modules

The module registration document describes the modules to be used to transform the input XML document. It is
an XML document structured as follows:

<?xm version="1.0"?>
<nodul er egi stry>

<nmodul e nane="nane" version="version" path="path to nodul e"/>

</ modul er egi stry>

Thisdocument isused to tell the transformation system which dynamically linked modul es are available and where
they are located. If there are severa modules having the same name the one with the higher version number is
chosen. If one module is a COM module and the other is not then the COM module is chosen. There shall be no
two modules listed having the same name and version.

A valid module registration document may look like this:

<?xm version="1.0"?>
<nmodul er egi stry>

<nodul e name="dunp" version="1.0" path="nodul es/dunp.dl|"/>
<nmodul e name="nyxslt" version="0.9" path="nodul es/ nyxslt.dll"/>

</ modul er egi stry>

4.3. COM Objects

A Windows only kind of module isthe COM (Component Object Model) module. COM modules are usual COM
objects implementing the transformer module COM interface. It looks like this:

interface | Transfor mer Modul e {
HRESULT i sReady([in] |Dispatch* ixmts, [out,retval] VAR ANT_BOOL* result);
HRESULT startAction([in] IDi spatch* ixnmts, [out,retval] BSTR* result);
HRESULT stopAction([in] IDispatch* ixmts, [out,retval] BSTR* result);
HRESULT preAction([in] |Di spatch* ixmts, [out,retval] BSTR* result);
HRESULT postAction([in] IDispatch* ixmts, [out,retval] BSTR* result);
HRESULT set Paraneters([in] |Dispatch* ixnmts);
HRESULT get Description([out,retval] BSTR* result);

b

Results are aways returned as strings. A module can only access the input data through the interface pointer
delivered as the first argument to the functions of this interface. Two concrete interfaces can be queried on this
pointer, an OLE dispatch interface and acustom COM interface. The OLE dispatch interfaceisdefined asfollows:

di spinterface | XM.TS {
BSTR NodeToStri ng(void);
BSTR Docunent ToStri ng(voi d);
BSTR SubtreeToStri ng(void);
BSTR Get XPat h( voi d);
BSTR Get Ver si on(voi d);
BSTR Confi gToStri ng(void);

13




pure::variants XML Transformation System Documentation

This is an OLE automation interface and is intended to be used in script modules (referred to by the
com ps. consul . xni t s typeidentifier). NodeToSt ri ng() returnsthe current node of the XML T document asstring.
The same holds for Docunent ToSt ri ng(), SubtreeToString(), and ConfigToString() for the current XMLT
document, the subtree of the current node, and the configuration information of the module. Get Ver si on() returns
the version of the transformation system and Get XPat h() an XPath expression to the current node.

If no OLE automation functionallity is needed the faster custom COM interface is recommended. It looks quite
the same as the OLE interface providing the same functionallity.

interface | CustonXMLTS : |Dispatch {
HRESULT NodeToString([out,retval] BSTR* resstr);
HRESULT Docunent ToString([out,retval] BSTR* resstr);
HRESULT SubtreeToString([out,retval] BSTR* resstr);
HRESULT Get XPat h([out, retval] BSTR* resstr);
HRESULT Get Version([out,retval] BSTR* resstr);
HRESULT ConfigToString([out,retval] BSTR* resstr);

4.4. Script Modules
Script modules are a special kind of module that do not need to implement the modul e interface as shown before.

Instead of thisthey are based on built-in modules being able to execute external scripts. The XSLT and Actionlist
modules are script modules.

5. Application development with XMLTS

The XMLTS SDK can be used independently from pure::variants to integrate XMLTS into other applications.
The following section briefly shows how to do this.

5.1. XML Transformer Document

The XML transformer document is the main interface to the XML transformer. It is defined in <ps/xnit/
Docunent . h>.

cl ass Docunent {

publi c:
Docurnent ( Modul eManager &manager) ;
Docurnent ( Modul eManager &manager, xml DocPtr ptr);
Docunent ( Modul eManager &mranager, const xni :: Sinpl eDoc &doc) throw(xn :: Exception);
Docunent ( Modul eManager &mranager, const Path &filenane) throw(xm :: Exception);

typedef std::list<const xni::SinpleDoc*> Mdel List;
voi d addMbdel (const xni:: Si npl eDoc &nodel ) ;
Mbdel Li st &get Mbdel s() const;

voi d addDef aul t Pat hs(const Path & nput, const Path &output);

voi d addPat hPai r (xnml NodePtr node, const PathPair &pair);

voi d addPat hPai r (xm NodePtr node, const Path & nput, const Path &output);
const Path &getl nputPath() const;

const Path &get Qut put Pat h() const;

voi d setlgnoreErrors(bool ignoreerrors);
bool getlgnoreErrors() const;

voi d addUser Message(const User Message &nessage);
const User Messageli st &get User Messages() const;

Tr ansf or nCont ext *get Tr ansf or nCont ext () const;

voi d mapMbdul es(const xml :: Si npl eDoc &cfg, const xml::Nanmespace &nis=xmnl :: Nanmespace())
t hrow(xni : : Excepti on);

voi d mapMbdul es (const Path &cfgfile, const xnl::Nanespace &nis=xni:: Nanmespace())
t hrow( xni : : Excepti on);

Mbdul e *get Current Modul e() const;
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Mbdul eManager &get Modul eManager () const;
Mbdul evap &get Mbdul eMap() const;

Resul t Map &get Resul t Map() const;

const xm ::String &getVersion() const;

Node set Root Node( Node &node);
Node get Root Node() const throw xnl :: Exception);

voi d transform();

tenpl ate <cl ass |terator>

voi d transforn(lterator iter=getRootNode());
}s

The XML document to be transformed isloaded on construction time of a XMLTS document by delivering either
the path to the XML file or the ready parsed XML document.

Modules are registered either by using a module registration document processed by
Modul eManager : : r egi st er Mbdul es() or by calling Mbdul eManager : : r egi st er Modul e() with the module as ar-
gument. The global input and output directories for the modules are set using the addDef aul t Pat hs() method.
Input and output directories for subtrees of the XML document are specified with the addPat hPai r () methods.
get | nput Pat h() and get Qut put Pat h() return the input and output directories depending on which node of the
XML document is currently visited. get Modul eMap() returns the active modules and its bindings on the nodes of
the XMLT document. get Resul t Map() returnsthe results produced by the modul es during the transformation pro-
cess. The mapping and initialization of the modules is done by mapModul es() . It expects a module configuration
document as input. The built-in modules are registered by calling Modul eManager : : regi st er Bui | t i nModul es() .
getCurrentModul&() returns the currently executed module. get Tr ansf or mCont ext () returnsthe current transfor-
mation context. With addUser Message() it is possible to collect messages shown to the user when the transfor-
mation is finished. To specify that the transformation shall not abort when errors occur, set | gnor eError s(true)

can be called.

The transformation described by the transformation description document is performed by calling t r ansf or n() .
The default iterator used to traverse the XMLT tree is the Node::DepthFirst::Visitor iterator. There are several
iterators available introduced in the next section.

The XMLT document isusually used like this:

#i ncl ude <ps/xm t/ Docunent . h>
#i ncl ude <ps/xm t/ XSLTProc. h>
usi ng nanmespace ps::xmt;

int main() {

try {
/] initialize the library
ps::xm::ID:init();
XSLTProc: :init();

/] create the npdul e manager and register the nodul es
Mbdul eManager nan;

man. regi sterBui | ti nModul es() ;

ps::Path reg("nodul eregistry.xm");

man. r egi st er Mbdul es(reg);

/] parse the XML input file
ps::Path input("input.xm");
Docurment doc(nan, input);

[l is docunent valid and not enpty?

if (doc.isValid() & doc. hasRoot Node()) {
/1 map the nodul es to the nodes of the document
ps:: Path config("nmodul econfig.xm");
doc. mapModul es(confi g);

/] transformthe docunent
doc. transform();
} else {
std::cerr << "Docunent is enpty." << std::endl;
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/'l an exception occured; print exception error nmessage
} catch (ps::xm::Exception e) {

std::cerr << e.getMsg() << std::endl;
}

return O;

}

Iterators

Several iterators are available for traversing the XMLT document tree. The two main types are depth-first and
breadth-first iterators performing depth-first resp. breadth-first tree traversals. Sub categories are pre-order and
post-order, left-to-right and right-to-left, and iterators following the visitor pattern.

Depth-First Iterators

Depth-first iterators perform node-by-node depth-first tree traversals. All depth-first iterators are bidirectional and
support prefix and postfix ++/-- operators.

The following iterators are available;

Node::DepthFirst::iterator

* isadepth-first pre-order left-to-right iterator

* Node::DepthFirst::PreOrder::iterator
 isadepth-first pre-order left-to-right iterator

» Node::DepthFirst::PreOrder::LeftRight::iterator
 isadepth-first pre-order left-to-right iterator

» Node::DepthFirst::PreOrder::RightL eft::iterator
* isadepth-first pre-order right-to-left iterator

» Node::DepthFirst::PostOrder::iterator
 isadepth-first post-order left-to-right iterator

* Node::DepthFirst::PostOrder::L eftRight::iterator
 isadepth-first post-order left-to-right iterator

* Node::DepthFirst::PostOrder::RightL eft::iterator
 isadepth-first post-order right-to-l€ft iterator

* Node::DepthFirst::Visitor::iterator
 isadepth-first prefin-order left-to-right iterator

» Node::DepthFirst::Visitor;:LeftRight::iterator
 isadepth-first prefin-order left-to-right iterator

» Node::DepthFirst::Visitor::RightL eft::iterator

* isadepth-first pref/in-order right-to-left iterator

These iterators are used as follows:

‘#i ncl ude <ps/xni t/Document . h>
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usi ng nanmespace ps::xmt;

Node root = doc. get Root Node() ;

Node: : DepthFirst::iterator iter;

for (iter =root; ! iter.done(); ++iter) {
Node curr = *iter;
cout << iter->getNanme() << endl;

}

Breadth-First Iterators

Breadth-first iterators perform node-by-node breadth-first tree traversals. All breadth-first iterators are bidirec-
tional and support prefix and postfix ++/-- operators.

Thefollowing iterators are available:

» Node::BreadthFirst::iterator
 isabreadth-first pre-order left-to-right iterator

* Node::BreadthFirst::PreOrder::iterator
 isabreadth-first pre-order left-to-right iterator

» Node::BreadthFirst::PreOrder::LeftRight::iterator
 isabreadth-first pre-order left-to-right iterator

» Node::BreadthFirst::PreOrder::RightL eft::iterator
 isabreadth-first pre-order right-to-left iterator

* Node::BreadthFirst::PostOrder::iterator
 isabreadth-first post-order |eft-to-right iterator

» Node::BreadthFirst::PostOrder::LeftRight::iterator
* isabreadth-first post-order |eft-to-right iterator

» Node::BreadthFirst::PostOrder::RightL eft::iterator
* isabreadth-first post-order right-to-left iterator

These iterators are used as follows:

#i ncl ude <ps/xm t/ Docunent . h>
usi ng nanespace ps::xmt;

Node root = doc. get Root Node() ;

Node: : BreadthFirst::iterator iter;

for (iter =root; ! iter.done(); ++iter) {
Node curr = *iter;
cout << iter->getNane() << endl;

}

Base Iterator

All node iterators (depth-first and breadth-first) are compatible to the base iterator. It supports the prefix ++/--
operators only and is used as follows:

#i ncl ude <ps/xm t/ Docunent . h>
usi ng nanmespace ps::xmt;

voi d iterate(Node::Baselterator &ter) {
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for (; ! iter.done(); ++iter) {
Node curr = *iter;
cout << iter->getNanme() << endl;
}
}

Node root = doc. get Root Node() ;

Node: : DepthFirst::iterator df _iter = root;
iterate(df _iter);

Node: : BreadthFirst::iterator bf _iter = root;
iterate(bf_iter);

5.2. Module API Reference

Actionlist Module

It isdefined in <ps/ xm t/ ALProc. h>.

class ALProc {

publi c:

ALProc() {}

bool process(const Node &node);
String &errorMsg() const;

h

Theactionlist processor isstarted by calling pr ocess() with theroot node of the action list document as argument.
If the actions of the action list could be performed successfully true is returned. In case of an error process()
returnsfalse and er r or Msg() returns a corresponding error message.

Thereisaso abuilt-in module for processing action list. It isdefined in <ps/ xm t/ ALModul e. h>.

class ALModul e : public Mdul e {
publi c:

ALModul e() ;

ALMbdul e(const ps::Path & n);

};”

XSLT Module

Its main interface is defined in <ps/ xn t / XSLTMobdul e. h>.

class XSLTModul e : public Mdul e {

publ i c:
XSLTModul e() ;
XSLTModul e(const ps::xm::String &anme, const ps::xm::String &ersion);
XSLTModul e(const ps::xm::String &anme, const ps::xm::String &ersion, const ps::Path & n);
XSLTModul e(const ps::xm::String &uanme, const ps::xm::String &ersion, const ps::Path & n,
const ps::Path &ut, bool both = fal se);

};”

The XSLT module provides four constructors. All non-default constructors take at least two arguments, i.e. the
name and version of the XSLT module. Thein parameter isthe path to the external XSLT script. The out parameter
is used to specify an output file for the XSLT generated data. If no output file is given the result of executing the
XSLT script is returned to the transformation engine as part of the acknowledgement document. Delivering true
for the both parameter causes the XSLT module to do both.

#i ncl ude <ps/xmni t/ Docunent . h>
#i ncl ude <ps/xm t/ XSLTProc. h>
#i ncl ude <ps/xm t/ XSLTModul e. h>
usi ng namespace ps::xmt;
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int main() {

try {
[/l initialize the library
ps::xm::ID:init();
XSLTProc::init();

/] create the npdul e nmanager and add the built-in nodul es
Mbdul eManager nan;
man. regi st er Bui | ti nModul es();

// add a new XSLT script nodul e
XSLTModul e nmynodul e( " nynodul e, "0.1", "nynodul e.xsl", "out.data", true);
man. r egi st er Modul e( nynodul e) ;

/] parse the XM. input file
ps::Path input("input.xm");
Docunment doc(nman, input);

[/ is docunent valid and not enpty?

if (doc.isValid() & doc. hasRoot Node()) {
/! map the nodul es to the nodes of the docunent
ps:: Path config("nodul econfig.xm");
doc. mapModul es(confi g);

/] transformthe docunent

doc. transform);
} else {

std::cerr << "Docunent is enpty." << std::endl;
}

/'l an exception occured; print exception error nmessage
} catch (ps::xm::Exception e) {

std::cerr << e.getMsg() << std::endl;
}

return O;

}
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