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1 MapForce 2015

MapForce® 2015 Basic Edition is a visual data mapping tool for advanced data integration
projects. MapForce® is a 32/64-bit Windows application that runs on Windows 8, Windows 7,
Windows Vista, Windows XP, and Windows Server 2003/2008/2012. 64-bit support is available for

the Enterprise and Professional editions.

ALTOVA®

MapForce® 2015

Last updated: 09/15/2014

© 2014 Altova GmbH Altova MapForce 2015
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2 What's new...

New features in MapForce Version 2015 include:
e New | anguage argument available in the format-date and format-dateTime functions
* New sequence function: replicate-item

New features in MapForce Version 2014 R2 include:
e New sequence functions: generate sequence, item-at, etc.
e  Ability to define CDATA sections in output components
e Keeping connectors after deleting components
e Automatic highlighting of mandatory items in target components

New features in MapForce Version 2014 include:
e Integration of RaptorXML validator and basic support for XML Schema 1.1
e Integration of new RaptorXML XSLT engines
e XML Schema Wildcard support, xs:any and xs:anyAttribute
e Support for Comments and Processing Instructions in XML target components

New features in MapForce Version 2013 R2 SP1 include:
¢ New super-fast transformation engine

New features in MapForce Version 2013 R2 include:
e Internal updates and optimizations.

New features in MapForce Version 2013 include:
e Internal updates and optimizations

New features in MapForce Version 2012 R2 include:
e New Sort component for XSLT 2.0, XQuery, and the Built-in execution engine
e User defined component names

New features in MapForce Version 2012 include:
e Auto-alignment of components in the mapping window
e Prompt to connect to target parent node
e Specific rules governing the sequence that components are processed in a mapping

New features in MapForce Version 2011R3 include:
¢ Intermediate variables

New features in MapForce Version 2011R2 include:

e Find function capability in Library window
e Rewerse mapping
e Extendable |F-ELSE function

Altova MapForce 2015 © 2014 Altova GmbH



What's new... 7

e Node Name and parsing functions in Core Library

New features in MapForce Version 2011 include:

e  Ability to preview intermediate components in a mapping chain of two or more
components connected to a target component (pass-through preview).

e Formatting functions for dateTime and numbers for all supported languages

e Enhancement to auto-number function

New features in MapForce Version 2010 Release 3 include:

e Support for Nillable values, and xsi:nil attribute in XML instance files
e Ability to disable automatic casting to target types in XML documents

New features in MapForce Version 2010 Release 2 include:

e Automatic connection of identical child connectors when moving a parent connector
e  Ability to tokenize input strings for further processing

New features in MapForce Version 2010 include:

e Multiple input/output files per component

e Upgraded relative path support

e xsi:type support allowing use of derived types

e New internal data type system

e Improved user-defined function navigation

e Enhanced handling of mixed content in XML elements

New features in MapForce Version 2009 SP1 include:

e Parameter order in user-defined functions can be user-defined
e  Ability to process XML files that are not valid against XML Schema
e Regular (Standard) user-defined functions now support complex hierarchical parameters

New features in MapForce Version 2009 include:

e EDIHL7 versions 3.x XML as source and target components
e  Grouping of nodes or node content

e Ability to filter data based on a nodes position in a sequence
e QName support

e [tem/node search in components

New features in MapForce Version 2008 Release 2 include:

e  Ability to automatically generate XML Schemas for XML files
e  Support for Altova Global Resources
e Performance optimizations

© 2014 Altova GmbH Altova MapForce 2015
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New features in MapForce Version 2008 include:

e Aggregate functions

e Value-Map lookup component

Enhanced XML output options: pretty print XML output, omit XML schema reference and
Encoding settings for individual components

e Various internal updates

Altova MapForce 2015 © 2014 Altova GmbH
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3 MapForce overview

Altova web site: % Introduction to MapForce

What is mapping?

Basically the contents of a component are mapped, or transformed, to another component. An
XML, or text document can be mapped to a different target XML document. The transformation is
accomplished by an automatically generated XSLT 1.0, or 2.0, Stylesheet.

MapForce also has the ability to have a single component process multiple input files of a
directory and output multiple files to a single component as well.

When creating an XSLT transformation, a source schema is mapped to a target schema. Thus
elements/attributes in the source schema are "connected” to other elements/attributes in the
target schema. As an XML document instance is associated to, and defined by, a schema file,
you actually end up mapping two XML documents to each other.

MapForce® supports:

e  Graphical mapping from and to any combination and any number of:
- XML Schemas as source and target

Professional Edition, additionally:
- Flat files: delimited (CSV) and fixed-length formats as source and target
- Relational databases as source and target

Enterprise Edition, additionally:

- EDlI files: UN/EDIFACT, ANSI X12 including HIPAA, HL7 2.x, IATA PADIS, and SAP
IDocs as source and target

- FlexText™ files as source and target

- Office Open XML Excel 2007 and higher files, as source and target

- XBRL instance files and taxonomies

e Automatic code generation
- XSLT 1.0 and 2.0

Professional Edition and Enterprise Edition, additionally:
- XQuery

- Java, C# and C++

- 64-bit version support

e  On-the-fly transformation and preview of all mappings, without code generation or
compilation

e Ability to preview intermediate components in a mapping chain of two or more
components connected to a target component (pass-through preview).

e  Ability to preview output of target components using StyleVision Power Stylesheets

e Powerful visual function builder for creating user-defined functions

e Accessing MapForce user interface and functions through MapForce API (ActiveX control)

e Definition of custom XSLT 1.0 and 2.0 libraries

e  Support for XPath 2.0 functions in XSLT 2.0 and XQuery

e Definition of user-defined functions/components, having complex in/outputs

e Support for source-driven / mixed content mapping and copy-all connections

e Automatic retention of mapping connectors of missing nodes/items

e Support for HL7 version 3.x. as it is XML Schema based

Altova MapForce 2015 © 2014 Altova GmbH
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Professional Edition, additionally:

XML data mapping to/from databases - IBM DB2 and others

Direct querying of databases

SQL-WHERE filter and SQL statement wizard

SQL SELECT statements as mapping data sources

Integration of custom C++, Java and C# functions

Project management functions to group mappings

MapForce plug-in for Eclipse versions 4.2/ 4.3/ 4.4

MapForce for Microsoft Visual Studio versions 2005/2008/2010/2012/2013
Documentation of the mapping design

Enterprise Edition, additionally:

e Creation of SOAP 1.1 and SOAP 1.2 Web senice projects and mapping of Web senice
operations from WSDL 1.1 and 2.0 files

e Direct calling of Web senice functions

e FlexText™: advanced legacy file processing

All transformations are available in one workspace where multiple sources and multiple targets
can be mixed, and a rich and extensible function library provides support for any kind of data
manipulation.

© 2014 Altova GmbH Altova MapForce 2015
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3.1

Terminology

The terms used in this documentation are defined below.

Library

A Library is a collection of functions \isible in the Libraries window. There are sewveral types of
functions, core and language specific, as well as user-defined and custom functions. Please see
the section on functions for more details.

Component

In MapForce many of graphical elements you can insert/import or place in the Mapping tab,
become components. Components have small triangles which allow you to map data between
source and target components by creating connections between them.

The following files become components when placed in the mapping area:

e Schemas and DTDs: Source and target schemas
e Function types: XSLT/XSLT2, as well as Constants, Filters and Conditions

Function

A function is predefined component that operates on data e.g. Concat. Functions have input and/
or output parameters, where each parameter has its own input/output icon. Functions are
available in the Libraries window and are logically grouped; hitting CTRL+F allows you to search
for a function. Dragging a function into the Mapping window creates a function component. Please
see the section Functions and Libraries for more details.

Librarigs * O X
g conversion functions ﬂ
@ file path functions &/ ExpReport-Targs
3jinternal -« |21 C]Fite: (defa
gHlogical functions “E {¥Compar

"t concat
xmath functiong j-EI

gxnode functions

g string functions
concat  result = concat( stringt, stri
cortains resut = contains value, sul

result i

notmalize result = normalize-spacel = [l
Java selected

Item
An item represents the data that can be mapped from component to component. An item can be
either an element, an attribute.

Each item has an input and output icon. It is not mandatory that items be of the same type
(element or attribute) when you create a mapping between them.

Altova MapForce 2015
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mi-ExpReport

[= E]Fite: mf-Eprepurt.xl‘I
‘B { Yexpense-report

—

....... =d

bype: restrickion of xs:anyType

alue]
alue

Input, Output icon

The small triangles visible on components are input and output icons. Clicking an icon and
dragging, creates a connector which connects to another icon when you "drop" it there. The
connector represents a mapping between the two sets of data the icons represent. Please see
the section "Mapping between components" for more information.

mf-ExpReport

& ExpReport-Target

|E1 ] File: mf-ExpReport.x - = |2 [ ]File: (defaulty
‘] {}expense-report =: ‘B { ¥ Company H
....... = i concat .
detailed e El { YEmploye«
....... = CUrrency alue] = {}T“IE
B{}Person result i { Y Hame
b £ 3Firgt 0 ke Sipvale3z@l | e | e {}Tel
i ¥Last i £ ¥Ermail
Connector

The connector is the line that joins two icons. It represents the mapping between the two sets of
data the icons represent. Please see the section "Mapping between components” for more

information.

Seweral types of connector can be defined:
e Target Driven (Standard) connectors, see: "source-driven / mixed content vs. standard

mapping"

e Copy-all connectors, please see "Copy-all connections”
e  Source Driven (mixed content) connectors, see "source driven and mixed content

mapping"

“he!
Constant

A constant is a component that supplies fixed data to an input icon of a function or component.
E.g. the string "Travel" is connected to the "b" parameter of the equal function . The data is
entered into a dialog box when creating, or double clicking, the component. There is only one
output icon on a constant function. You can select from the following types of data: String,

Number, and All other (String).

& {}Travel

- =means

= Trav-co=st
«| .. {)Destination

T
B eual

result

VAR
Variable
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Inserts an Intermediate Variable which is equivalent to a regular (non-inline) user-defined function.
Variables are structural components, without instance files, and are used to simplify the mapping
process.

e Sort component
A sort component sorts input data according to the specific key that you define/map. The sort

order can be changed by clicking the A=>Z icon in the "key" parameter field of the component.

= a;{l:lress = [ File: (default)
....... { ity A2 Contact B {}PersonList
....... {}state Ddesfws B {}Person
....... {}street =role
....... {}zip - { }First

B {}Contact - {}Last
....... { Hirst b { 3 Details
------- {Hast

Filter: Node/Row

A filter is a component that filters data using two input and output parameters: node/row and
bool, and on-true, on-false. If the Boolean is true, then the value/content of the node/row
parameter is forwarded to the on-true parameter.

o YEmal = expense-item

" {}expense-item Pnodeirow | on-truel
o Stype Ptoc] on-false[
. ....... = expto
........ {}Date

The on-false output parameter, outputs the complement node set defined by the mapping, please
see Multiple target schemas / documents for more information.

o Value-Map
The Value-Map component allows you to transform a set of input data, into a different set of
output data, using a type of lookup table.

Ik value-map 8| ExpReport-item
Berput | resuttly -« |= £Fite: ExpRepor
E_| {}Person restr
o { JHame a3
B {}expense-it
) weeekday ------- {}type ==5

Bealue | resutt i o { YWeekday

Double clicking the component, opens the value map table. The left column of the table defines
the input, while the right column defines the transformed data you want to output.
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IF-Else Condition

A condition is a component which allows you to pass on different sets of data depending on the
outcome of a preset condition. The component header displays the text if-else. Please see
Condition, in the Reference section for an example.

_,-EI if-elze

ool

I='~wa5'du|3-tru|3 result[;

ETwalue-false

e The first input parameter is a bool, which contains the data you are checking against.

e The value-true input parameter supplies the data to be passed on, as a result, if the
condition is true.

e The value-false supplies the data to be passed on if the condition is false.

e The result parameter outputs the data supplied by the value-true/false input parameters.

The IF-Else function is now extendable. This means that you can check for multiple IF values
and use the otherwise parameter to output the Else condition/value. Please see Insert | If-Else
for more information.
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RaptorXML Senrver

RaptorXML Server

Altova RaptorXML Server (hereafter also called RaptorXML for short) is Altova's third-generation,
super-fast XML and XBRL processor. It has been built to be optimized for the latest standards and
parallel computing environments. Designed to be highly cross-platform capable, the engine takes
advantage of today's ubiquitous multi-core computers to deliver lightning fast processing of XML
and XBRL data.

RaptorXML is available in seweral editions which can be downloaded and installed from the Altova
download page:

e RaptorXML Sener is a very fast XML processing engine with support for XML, XML
Schema, XSLT, XPath, XQuery, and more. This edition is part of the FlowForce Sener
installation package.

e RaptorXML+XBRL Senver supports all the features of RaptorXML Server with the additional
capability of processing and validating the XBRL family of standards.

RaptorXML Limitations:

e XML Signatures are not supported

e Global resources are not supported via the COM interface

e ODBC and ADO database connections are only supported by Windows. Other operating
systems automatically connect via JDBC

Downloading
Download and install the RaptorXML Server from the Altova download page.

Licensing
The Windows, Linux, and Mac OS X editions of RaptorXML Sener also include Altova
LicenseSener, which is needed to manage Altova sener product licensing.

Executing mappings using RaptorXML Server

When generating code in XSLT 1.0 or 2.0, MapForce generates a batch file called

DoTr ansf or m bat which is placed in the output folder that you choose upon generation.
Executing the batch file calls RaptorXML Server and executes the XSLT/XQuery transformation on
the sener.

If you intend to execute or automate MapForce mappings for other outputs on a server, refer to
Altova MapForce Server and FlowForce Sener.

Note: You can also preview the XSLT code using the built-in engine.
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5 MapForce tutorial

This tutorial takes you through several tasks which provide an oveniew of how to use MapForce
2015 to its fullest.

The goal of this tutorial is to map a simple employee travel expense report to a more complex
company report. In our tutorial example, each employee fills in the fields of the personal report.
This report is mapped to the company report and routed to the Administration department. Extra
data now has to be entered in conjunction with the employee, the result being a standardized
company expense report.

In this tutorial, you will learn how to:

e Set up the mapping environment

e Map the source XML file (the personal expense report) to the output target (the company
expense travel report)

e Apply filters to the source data

e Generate an XSLT transformation file

e Transform the source data to the output target using the generated XSLT file

Installation and configuration

This tutorial assumes that you have successfully installed MapForce on your computer and
received a free evaluation key-code, or are a registered user of the product. The evaluation version
of MapForce is fully functional but limited to a 30-day period. You can request a regular license
from our secure web senver or through any one of our resellers.

Tutorial example files
The tutorial makes use of the following components:

e Source and (multiple) target schemas
e Sewral functions including: concat, filter, equal and constants

All the files used in this tutorial are initially available in the C:\Documents and Settings\All Users
\Application Data\Altova folder. When any single user starts the application for the first time, the
example files for that user are copied to the ...\MapForceExamples\Tutorial\ folder. Therefore do
not mowe, edit, or delete the example files in the initial ...\All Users\.... folder.

The XSLT and transformed XML files are also supplied. The following files are used in the tutorial:
Personal expense report:

e  Tut-ExpReport.mfd The expense report mapping (single target)
e  Tut-ExpReport- The multi-schema target expense report
multi.mfd mapping
[ )
e mf-ExpReport.xml Personal expense report XML instance
document
e mf-ExpReport.xsd Associated schema file

Company expense report:
e ExpReport-Target.xml Company expense report XML instance document

e ExpReport-Target.xsd Associated schema file
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File pathsin Windows XP, Windows Vista, Windows 7, and Windows 8
File paths given in this documentation will not be the same for all operating systems. You should

note the following correspondences:

e (My) Documents folder: The My Documents folder of Windows XP is the Documents
folder of Windows Vista, Windows 7, and Windows 8. It is located by default at the
following respective locations. Example files are usually located in a sub-folder of the (My)

Documents folder.

Windows XP

C. / Docunents and Settings/ <user nane>/ My
Docunent s

Windows Vista, Windows 7,
Windows 8

C. / User s/ <user name>/ Docunent s

* Application folder: The Application folder is the folder where your Altova application is
located. The path to the Application folder is, by default, the following.

Windows XP

C./Program Fil es/ Al t ova

Windows Vista, Windows 7, Windows 8 C./Program Fil es/ Al t ova

Vista, 7, 8)

32-hit package on 64-bhit Windows OS (XP, C./Program Fil es (x86)/Al tova

Note: MapForce is also supported on Windows Server 2003, Windows 2008, and Windows

Server 2012.
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5.1

Setting up the mapping environment
This section deals with defining the source and target schemas we want to use for the mapping.
Objective

In this section of the tutorial, you will learn how to set up the mapping environment in MapForce.
Specifically, you will learn how to:

e Create the source and target schema components
¢ Define the source XML file
e Select the root element of the target schema

Commands used in this section

Insert XML Schemal/File: Click this icon to open the standard Windows Open dialog
box and select the file from your file system.

Please note:

The XSLT selected text shown below the Libraries window of every screenshot, shows the
currently selected target/output language that is used when you click the Output button to preview
the mapping. The selection of the target/output language also determines the functions available
in the Libraries window.

M’:
E core ﬂ

gXlaggregate functions
gxiconversion functions

E| mf-ExpReport
a |=1 LI File: mf-ExpReport.xml :
‘3 {}expense-report restric

gxllogical functions _ i
math functione Il K| o = detailed == boolean _,-EI concat
g@node functions ||| ] | = currency resiriction o Sealue i
= . icti Y resuy
Ostring functions EI {}Perzon restriction of | = El’
concat vesult = oo b {3First restriction of
cortains p—r— i { }Lagt restriction of xz
newmaliTe swnglrme B — e """" {3 Title wcastring

XSLT Selected

Altova MapForce 2015
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5.11

Adding components to the Mapping pane

After you hawe started MapForce, you must add the source and target files to a Mapping pane;
this can also be done by dragging files from Windows Explorer and dropping them into a Mapping
pane.

MapForce can automatically generate an XML schema based on an existing XML file if the XML
Schema is not available. A dialog box automatically appears, prompting you if an accompanying
XML Schema file cannot be found when inserting an XML file using the Insert XML Schema / File
menu item.

P | The selected XML file does nok contain a schema reference,
M\/ Do wou wank MapFaorce ta create a schema For you?

When generating a schema from an XML file, data types for elements/attributes must be inferred
from the XML instance document and may not be exactly what you expect. Please check whether
the generated schema is an accurate representation of the instance data.

To create the source schema component:

1. Click the Insert XML Schemal/File icon or select the menu option Insert | XML
SchemalFile....

2. In the Open dialog box, browse to the Tutorial subfolder of the ...\MapForce2015
\MapForceExamples folder and select the mf-ExpReport.xsd file.
You are now prompted for a sample XML file to provide the data for the preview tab.

oprorce

b ] MaoFarce allows wou ko define ¥ML Schemas as source and karget, For a source schema, ywau
‘—‘q/’ rmight wank ko provide a sample %ML file or global resource to preview your transfarmation,

Do o wank ko supply a sample XML file, a global resource, or nat supply aney at all?

Browse, .. I Skip

3. Click the Browse... button, and select the mf-ExpReport.xml file.
The source schema component now appears in the Mapping pane.
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Libraries

E core

count
LM

hoalezn
numker
=tring

g-jaggregate functions

result = count] nod
result = sumi value

gjeonversion functions

result = boolean [ £
result = numker [ @
result = string [ arc

8| mi-ExpReport

;IEI "] File: mf-ExpReport.xml
EI {}expense-report c:penze-repi
- = detailed
- ------- = currency
@ {}Person
@ {}expense-itemn

g=logical functions
ejual result = a egual b
equal-or-grearesut =a==h
equal-or-less resut =a==h

[ |

XSLT selected

4. Click the expense-report item/element (of the component) and hit the * key, on the

numeric keypad, to view all the items.

5. Click the resize corner -4 at the lower right of the component, and drag to resize it.
Note: double clicking the resize corner, resizes the component to a "best fit",
encompassing all items.

Librarigs - 0

E core

==laggregate functions
count result = count] nod
LM result = sumi value

g=jconversion functions

haalean rezult = boolean [ &
number result = number [ &
string result = string [ arc

gjlogical functions
equal result = a equal b
equal-ar-grearesut =a==h
equal-ar-less resut =a==h
greater resut =a=h
less result =a=h
logical-and  result = logical-and

&8 mi-ExpReport

« |21 [ ] File: mf-ExpReport.xml
‘B {}expense-report =:penzereport
------- = detailed
....... = currency
= {}Person

= { }yexpense-itemn

....... =t|'rpe

;l B {)Meal

XSLT Selected

To create the target schema component:

1. Click the Insert XML Schemal/File icon or select the menu option Insert | XML
SchemalFile....

2. Select the ExpReport-Target.xsd file from the Open dialog box.
You are now prompted for a sample XML file for this schema.

3. Click the Skip button, and select Company as the root element of the target document.

Altova MapForce 2015
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Select root element

X

M ame Mamezpace-URI

F

Company

Cashddvance http: /ry-company. come

http: 4 frmy-comparny. coms

Drate http: //my-company. come
Location http:/ fry-company. come
R estaurant http:f.-’my-c:ampany.c:amx;l

Cancel

]

The target schema component now appears in the mapping tab.
4. Click the Company entry and hit the * key on the numeric keypad to view all the items.
5. Double click the resize corner icon to resize the component.

&| mf-ExpReport

fud|

« |21 [ ] File: mf-ExpReport.xmil

‘A {}expense-report =:per
------- = detailed

------- = currency

B {}Person

2 {}Meal

&| ExpReport-Target

=l

= E| File: ExpReport-Target.xmil

‘3 {¥Company Foot element
B {}Employee

{}DomesticDailyRate
{ }ForeignDailyRate
{ }Expense-detail
&2 {}expense-item
....... = Currency
.. =Bill-to

We are now ready to start mapping schema items from the source to the target schema.

Note: when dragging components, autoalignment guide lines appear allowing easy
placement.
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5.2

Creating a mapping

In the previous section, you defined the source and target schema components of your mapping.
We will now start mapping the actual data.

Objective
To learn how to map the source and target components and fine-tune your mapping result using
functions and filters.

e Using connectors to map schema items
e Use a concat function to combine elements of the source data
e Filter source data to pass on only specific expenses to the target report

Commands used in this section

= Auto Connect Matching Children: Click this icon to toggle the automatic connection of
matching child nodes, on and off.

Insert Constant: Click this icon to add a constant component to the currently active
Mapping pane.

Filter: Nodes/Rows: Click this icon to add a filter component to the currently active
Mapping pane.

Altova web site: % Mapping data - data integration and XML mapping

Altova MapForce 2015
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5.2.1 Mapping schema items

This section deals with defining the mappings between the source and target schema items.

To map the mf-ExpReport and ExpReport-Target schemas:

1. Click the expense-report item in the mf-ExpReport source schema and drag.

A connector line is automatically created from the output icon and is linked to the mouse
pointer which has now changed shape.

2. Mowve the mouse pointer near to the Company item in the ExpReport-Target schema, and
"drop" the connector the moment the mouse pointer changes back to the arrow shape. A
small link icon appears below the mouse pointer, and the input icon and item name in the
target component, are highlighted when the drop action is possible.

A connector has now been placed between the source and target schemas. A mapping
has now been created from the schema source to the target document.

(& mi-ExpRepert | £ ExpReport-Target
-~ = E| File: mf-ExpReport.xmil = E| File: ExpReport-Target.xmil
‘B {}Company Foot lemert

E| {}expense-report =:per

. = detailed & {}Employee
. ....... = currency . {}Title
= {}Person {}Hame
- {}First {}Tel
i { YLast i { Y Erniail

3. Use the above method to create a mapping between the Person and Employee items.

Fgm
|51 ] File: mf-ExpReport.xml
E {}expense-report cxper

& ExpReport-Target

« |=1 (] File: ExpReport-Target.xmi
& {}Company Foot element

....... = detailed
. ....... = currency
‘= {}Person

El { }Employee

If the Auto Connect Matching Children icon is active, then the Title and Email
items will also be connected automatically, if not:

4. Right-click the "Person” connector and select Connect Matching Children... from the
pop-up menu.
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&| mf-ExpReport

« |2 ] File: mf-ExpReport.zml
E {}expense-report =:per

....... e detailed

....... = currency

8 {}Perzon

&| ExpReport-Target

ol = E| File: ExpReport-Target.xmil
B {}Company Foot elemert

Conneck Matching Children. ..

¥ Delete

Targek Driven (Standard)

Enkf

This opens the Connect Matching Children dialog box.

Connect Matching Children

| Ignore Case

v Ignare Mamespaces

¥ Recursive

¥ Mix Attributes and Elements

¥ create copy-all connections

x|

Existing Conmections
v Ignore existing oukput connections
" Retain

i Owerwrite

" Delete all existing

carcl_|

5. Activate the check boxes as shown abowve and click OK to confirm. For more information
please see the section on Connector properties.

& mi-ExpReport

= [ | File: mf-ExpReport.xml -
‘3 {Yexpense-report restric

------- =detailed :=:hoolean

£ ExpReport-Target

= El File: ExpReport-Target.xmil
‘A {¥Company restriction of x5
H{}Employee =:tenzion of P

------- =currency restriction o
B {}Pergon restriction of :
v { YFirgt restriction of x
{¥Last restriction of =
{3} Title = =tring
{}Phone restriction of
{}YEmail emailType

------- {}Title restriction of x=:=tr
------- {}Hame restriction of xs=
------- {}Tel. restriction of x=:strir
------- {YEmail emailType

------- {}DomesticDailyRate =
------- { }ForeignDailyRate = =t
------- {}Expense-detail = =trin

Mappings have been automatically created for the Title and Email items of both
schemas.
6. Click the Output button to see the result in the Output pane.

Altova MapForce 2015

© 2014 Altova GmbH



MapForce tutorial Creating a mapping 29

1 =7=ml verzion="1 0" encoding="UTF-&"7=

2 =Campany xmins="httpiimy -company .cominamespace” xmins: xsi="hit
3 =Employes:=

4 =Title=Project Manager=Title=

5 =Email=t landiz@nanonull com=/Email=

=3 =Employes=

7 =fCompany'=

g

You will notice that the Title and Email fields contain data originating from the XML
Instance document.
7. Click the Mapping button to return to the Mapping pane and continue mapping.

Please note: The settings you select in the Connect Matching Children dialog box, are
retained until you change them. These settings can be applied to a connection by either: using
the context menu, or by clicking the Auto connect child items icon to activate, or deactivate this
option.
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5.2.2 Using functions to map data

The aim of this section is to combine two sets of data from the source schema, and place the
result in a single item in the target document. This will be done by:

e Using the Concat string function to combine the First and Last elements of the source

schema
e Using a Constant function to supply the space character needed to separate both items
e Placing the result of this process into the Name item of the target schema.

Please note that some of the previously defined mappings are not shown in the following screen
shots for the sake of clarity.

To combine items by using functions:
1. Inthe Libraries tab, expand the string functions group in the core library, click the
concat entry, and drag it into the Mapping pane.

wee: - ¢ > |

E core ;l
gflaggregate functions
gxiconversion functions

| mf-ExpReport
(= { |File: mf-ExpReport.xmil -
‘3 {}expense-report restic

gxllogical functions _ )
ghmathfunctions ||| | | : detailed xs:bnu.:ule.an _,-EI concat
cmmem s E el
g string functions ' i o J alue?

concat result = ot - {}First restriction of

cartains vesult = oo - {}Last restriction of x:

TR P e {3 Title wcaistring

XSLT Selected

2. In the mf-ExpReport component, select item First and, keeping the mouse button
pressed, create a connection by dragging the mouse cursor to the valuel input of the
concat component.

= {}expense-report =:p
"""" = detailed

....... = currency

B {}Perzon

3. Right-click on the background near value2 and select Insert Constant from the context
menu, to insert a constant component.
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F.il;i:::n j-El concat

~{}Last result

~{ } Title —Er

~{oer

- YEr

(Y exp I | ¥ Sking
=ty £~ Mumber
- =e Al other
-{}Ds

0 {OYM | k. I Cancel | r]
....... =

4. Enter a space character in the text box and click OK.
The constant component is now in the working area. Its contents are displayed next to

the output icon.
5. Create a connection between the constant component and value2 of the concat

component.

O T OOy

= {}Person _,-EI coroat

result ]>

& {Yexpense-item

6. Inthe mf-ExpReport component, click the item Last and drop the connector on the "+"
icon of the concat function, just below value2. The mouse cursor changes to show when

you can drop the connector.

{}expense-report =:p
- = detailed

- = CUTTENCY

5 {}Person

Kl {}expense-item

This automatically enlarges the concat function by one more item (value), to which the
Last item is connected.
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£ Yexpense-report =:p
- = detailed

- = CUrTency

H {}Person

result[]

7. Connect the result icon of the concat component, to the Name item in the target

schema.
{ }expense-report =:p B {¥}Company
- = detailed B {¥Employy
~=curreney 0 > | b {3} Title
H{}Person = BB [z o | = |ii- {¥Hame
at
....... {}First one {}TEI
....... L St E 'I
_______ Pty - oo
....... {}Phnne {}Fureig
------- { }Email o YEXpEN
i { }expense-item C=l E = {}expen
....... = type ....... ={Curn

8. Click the Output button to see the result of the current mapping in the Output pane.

=Employees=

=Employees=
=iCompany=

w00 mh = L k=

=7=ml wersion="1.0" encoding="UTF-5"?=
=Campany xmine:xsi="khttp: ey w3 orgi2001 EMLSchema-instance”

=Title=Project Manager=/Title=
=Mame=Fred Landiz=Mame=
i =Email=f landis@nanonull com=Email=

You will see that the Person name "Fred Landis" is now contained between the Name tags. The
first and last name have been separated by a space character as well.

Mapping the rest of the personal data

Create mappings between the following items:

e currency to Currency
e Phone to Tel.

e expto to Bill-to

e Date to Date

Altova MapForce 2015
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I {}expense-report =:p
------- = detailed

------- = currency

B {}Person

&2 {}Meal

a3 {3 Company Foot el

_VEI concat

£ { }Employee

bvale] =

T

alue =

T

alued =

result

[E3,

------- { } Dome=ticDaihyd
....... {}Fureignﬂai
------- {}Expense-dﬂ

i {}expense-item

(- = Currency
= Bill-to

b { } Date

'E| {3} Travel

Click the Output button to see the result.

=Employee=

=lexpenze-tems=
=Emplayee=
=fCompany'=

=7=ml version="1 0" encoding="UTF-3"?=
=Campany <mins:=si="htt: Mheesney o3 orgi2001 SEMLSchema-instance” <si schems

=Title=Project Manager=/Title=

=Mame=Fred Landiz=Mame=
=Tel=123-456-73=Tel =

=Email=t landiz@nanonull com=/Email=
=expenze-tem Currency="UsD" Bill-to="Sales"=
. =Date=2003-01-02=Date=

i =Date=20035-01 -01 =Dates

| =Date=2003-07-07=/Date=

| =Date=2003-02-02=Date=

| =Diate=2003-03-03Dates

There are currently five items originating from the assigned XML instance file.

Please note: Functions can be grouped into user-defined functions/components to optimize
screen usage. Please see the section on User-defined functions/components for an example on
how to combine the concat and constant functions into a single user-defined function/component.

© 2014 Altova GmbH

Altova MapForce 2015



34 MapForce tutorial Creating a mapping

5.2.3 Filtering data

The aim of this section is to filter out the Lodging and Meal expenses, and only pass on the Trawel
expenses to the target schema/document. This will be done by:

e Using the Equal function to test the value of a source item

e Using a Constant function to supply the comparison string that is to be tested

e Using the Filter component which passes on the Travel data, if the bool input value is
true

e Placing the on-true result of this process, into the expense-item element of the target
schema/document.

To filter data:

‘ohe’
1. Click the Insert Constant button to insert a constant component and enter the
string "Travel" into the input field.

El { }Entertainment
- {)Client-name

- {}Misc &
El { }de=cription
El {}strong

2. Inthe Libraries tab, expand the logical functions group in the core library and drag the
logical function equal into the Mapping pane.

3. Connect the (expense-item) type item in the source schema to the a parameter of the
equal function.

‘A {yexpense-item
....... = type

....... = expto

A {¥Meal

& {¥Lodging

& {3} Travel

& {}Parking

= { }YEntertainment
‘. {}Client-name

- {¥Misc

B2 {}description
E| {}=trong

4. Connect the result icon of the "Travel" constant component, to the b parameter of the
equal function.
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5.

=1 4 yexpense-itemn

....... =t|'|-pe

....... _ E“ptu

& {¥Meal

& {}Lodging

& {¥Travel

& {}Parking

= {}Entertainment
‘. {} Client-name

H {I}Misc

& {}description
-3 {}=strong

Select the menu option Insert | Filter: Nodes/Rows.

A {}expense-item

_— tu-pe

- = eEpto

& ¥ Meal

A {}Lodging
3 {} Travel
& {}Parking

A {}Misc
B {}description
A {}strong

B {}Entertainment
L £} Client-name

[:>ncudeirnw u:un-true[#

[:>bu:n:|l u:un-false[#

i equsl

&

result ]>

6. Connect the result icon of the equal component, to the bool parameter of the filter

7.

component.

Connect the expense-item icon of the source schema with the node/row parameter of
the filter component.

3 {¥expense-item
....... —_— ty'pe

....... —_ EHI]tD

- { ¥ Meal

‘& {}Lodging
- {3} Travel
- { ¥ Parking

- {¥Misc
& {}description
-E {}strong

-8 {}Entertainment
i { ¥ClieNt-name

fu:u:ul

ocdesrovy u:un-true[#
Dn-false[#

Hy

equal

: resuﬂﬁ

Note that the filter component name, now changes to "expense-item".
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8. Connect the on-true icon of the filter component with the expense-item element of the

target document.

{}expense-item 1 { }expense-itemn
e — ty'pﬂ ....... —_— Currﬂnw
- =expto 000 Bt e = Bill-to
- {yDate = B} e {}Date
& £ ¥ Meal {3} Travel
1 { }Lodging W - =Travel-Cosi
51 £} Travel odefrow | ontruel— o P { }De=tination
- =means ool nn-false[# ------- {}Car-Rental

=Travcost > | S x i e {2} Air-Travel
i {  DeStination equal | [x e {}Misc-Trave
- { YMileage . -2 {} Accommodal
5 { }Parking resunj = {)DomesticA
F { } Entertainment ------- = Domestic

" " e Location
-~ Qocs

9. Connect the Travel item in the source schema, with the Travel item in the target

schema/document.

10. Connect the Trav-cost item with the Travel-Cost item in the target schema/document.

{ ¥ Meal 3 {3} Travel
{}Lodging = expense-tem = Travel-Cost
{} Travel oolefo | on-true -{ }Destination
- = means ool Dn-false[# £} Car-Rental
- = Trav-cost ~{} Air-Travel
- { ¥ Destination T equal -{}Misc-Travel
11. Click the Output button to see the result in the Output pane.
1 =7aml wersion="1 0" encoding="UTF-28"?=
2 =izampany xmins ="kt Mooy w3 orgl2001 HLSchema-instance” xsizchem
3 =Employee=
4 =Title=Praoject Manager=/Title=
5 =Mame=Fred Landiz<Mame:=
5] =Tel.=123-456-75=Tel =
T =Email=f landiz@nanonull cam=/Email=
g =gxpenze-tem Currency="15D" Bill-to="Developmert"=
9 =Dgte=2003-01 -02=Dste=
10 =Travel Travel-Cost="337 85"/=
11 =fexpense-tems=
12 =gxpenze-tem Currency="15D" Bill-to="&ccounting"=
13 =Date=2003-07 -07 =Date=
14 =Travel Travel-Cost="1014 22"i=
15 =fexpense-tems=
16 =gxpenze-tem Currency="U=0" Bill-to="Marketing"=
17 =Date=2003-02-02=Dste=
18 =Travel Travel-Cost="2000"f=
19 =lfexpense-tems=
20 =Employes=
21 =NCOmpany=
22
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Please note: The on-false parameter of the filter component, outputs the complement node set
that is mapped by the on-true parameter. In this example it would mean all non-travel expense
items.

The number of expense-items have been reduced to three. Checking against the supplied mf-
ExpReport.xml file, reveals that only the Travel records remain, the Lodging and Meal records
have been filtered out.
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5.3

Generating XSLT 1.0, or 2.0 code

Now that you have created the mapping, you can do the actual transformation of the source data.
MapForce can generate several flavors of XSLT code: XSLT 1.0 and XSLT 2.0.

Objective
In this section of the tutorial, you will learn how to preview, generate and save the XSLT code, and
how to execute the generated XSLT. Specifically, you will learn how to do the following:

e Generate and save XSLT code in the desired flavor
e Execute the transformation batch file

Commands used in this section

File | Generate code in: Select this option to choose the output language (i.e. XSLT
1.0 and XSLT 2.0). The command opens the Browse For Folder dialog box where you
define folder where the generated XSLT should be sawed.

To generate XSLT code:
1. Select the menu item File | Generate code in | XSLT 1.0 (XSLT 2.0).
2. Select the folder you want to place the generated XSLT file in, and click OK.
A message appears showing that the generation was successful.
3. Navigate to the designated folder and you will find the XSLT with the file name
MappingMapToExpReport-Target.xslt (i.e. in the form:
MappingMapTo<TargetSchemaName>).

You can also preview the generated XSLT code in MapForce (see Previewing the XSLT code).

Transforming the XML file
The folder in which the XSLT file is placed also contains a batch file called DoTransform.bat
which uses RaptorXML Sener to transform the XML file.

To transform the personal expense report to the company expense report:
1. Download and install RaptorXML from the download page.
2. Start the DoTransform.bat batch file located in the previously designated output folder.

This generates the output file ExpReport-Target.xml in the ... \Tutorial folder.

Note that you might need to add the RaptorXML installation location to the path variable of the
Environment Variables. You can find the RaptorXML documentation on the website
documentation page.
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5.4 Handling multiple target schemas / documents

This section deals with creating a second target schema / document, into which non-travel
expense records will be placed, and follows on from the current tutorial example Tut-
ExpReport.mfd.

Objective
In this section of the tutorial, you will learn how to add a second target and how to generate
multiple target schema output. Specifically, you will learn how to:

Create a second target schema component

Filter out all non-travel output in your example report
View specific output

Generate XSLT for multiple target schemas

Commands used in this section

Insert XML Schemal/File: Click this icon to open the standard Windows Open dialog
box and select the file from your file system.

Preview: Appears in the title bar of components when multiple target files have been
defined. Click this icon to select a specific component for the output preview.

e e

Save generated output: Located in the Output menu/pane. Click this icon to open the
Standard Windows Save As dialog box and select the location where you want to save
the generated output data.

[E]

Validate Output: Located in the Output menu/pane. Click this icon to check whether
the generated output is valid. The result of the validation appears in the Messages
window.

File | Generate code in: Select this option to choose the output language (i.e. XSLT
1.0 and XSLT 2.0). The command opens the Browse For Folder dialog box where you
define folder where the generated XSLT should be saved.
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54.1

Creating a second target component

In this section of the tutorial you will learn how to create a second target schema component
which filters out all the non-travel data.

To create the second target schema component:
1. Click the Insert XML Schemal/File icon.
2. Select the ExpReport-Target.xsd file from the Open dialog box.
You are now prompted for a sample XML file for this schema.
3. Click Skip, and select Company as the root element of the target document.
The target schema component now appears in the Mapping pane.

&

Click the Company entry and hit the * key on the numeric keypad to view all the items.

5. Click the expand window icon and resize the component. Place the schema components

so that you can

view and work on them easily.

There is now one source schema, mf-expReport, and two target schemas, both
ExpReport-Target, \isible in the Mapping pane.

8| ExpReport-Target

8| ExpReport-Target

concat
Lied =
Lie2 B result e
LS =

nze-item

on-true by
Dn-falself?

-~ B E| File: ExpReport-Target.x=d

L3 {}Company Foot element
‘2 {}Employee

------- {}Email
------- {}DomesticDailyRate
....... { }ForeignDaihyRate
------- { }Expense-detail

B {}expense-itemn

....... = Currency

....... =Rill-to
- {}Date
{3} Travel

-~ = E| File: ExpReport-Target.xm

LB {}Company Foot element
B {YEmployee

------- {}Email

....... { }Domes=ticDailyRate
....... { }ForeignDaihy/Rate
------- { }Expense-detail

B {}expense-itemn
—— Currency

- =Bill-to

b { 3 Date

B {} Travel

- =Travel-Cost

ey

To filter out the non-travel data:
1. Connect the on-false icon of the filter component with the expense-item element of
the second target schema / document.

....... { }ForeignDailyRate
------- {}Expense-detail
Bl {}expense-item
....... = Currency

....... =Bill-to

o expense-tem

{3} Travel
i = Travel-Cost

priociedroy | on-true i . ....... {)}Destination

Salulu] on-falze

- {}Car-Rental

------- T 7ForeignDailyRate
------- { }Expense-detail
-1 {}expense-item
....... — Currenc}r

....... = Bill-to

B4} Travel

i = Travel-Cost
- { }¥Destination
....... {}Car-Rental

A message appears stating that you are now working with multiple target schemas /

documents.

2. Click OK to confirm.
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&| ExpReport-Target > | ExpReport-Target [
4 |&1 C]Fite: (default) [ EJFile: (defautt)
‘2 {}Company Foot element B2 {}Company Foot element

El {YEmployee EI {YEmployee
- { ) Title -} Title
{}Hame
- {}Tel.

{ o { YEmail

A Preview icon is now \sible in the title bar of each target schema component.

Clicking the Preview icon defines which of the target schema data is to be displayed, when you
subsequently click the XSLT, XSLT2, or Output buttons.
Creating mappings for the rest of the expense report data

Create the following mappings between the source schema and second target schema. You
created the same connectors for the first target schema, so there is nothing new here:

e Person to Enpl oyee
e Tittle to Title

® Phone to Tel.

* Email to Enuil

® currency to Currency
® exptoto Bill-to

* Date to Date

Create the following mapping between the existing concat function and second target
schema:

e result to Nane

To create the remaining non-travel mappings:
Making sure that the "Autoconnect matching children" option is inactive,
1. Connect the Lodging item in the source schema to Accommodation in the second
target schema.
2. Connect the Lodging item to DomesticAcc
3. Connect the Lodge-Cost item to DomesicAcc-Cost
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resurtT

S BXpEnze-item

ool

odedronn

on-true
on-falze

8| ExpReport-Target E

-l (= ElFile: ExpReport-Target.xi
‘E{}Company Root elemert
-2 { }Employee

------- £ YEmail

------- { } DomesticDailyRate

------- { }ForeignDailyRate

------- { }Expense-detail

-2 {}expense-item
- Currency

=Bill-to

{}Date

'rI i
I L .

8| ExpReport-Target m

« |21 [ ]File: Second¥ML.xml

“E {}Company Foot element
-2 { }Employee

------- { }Email
------- { } DomesticDailyRate
------- { }ForeignDailyRate
------- {}Expensze-detail
B {}expense-item
- == CUrrency
- = Bill-to
{}[]ate
=3 {}Travel
------- = Travel-Cost
------- {}Destination
....... {} Car-Rental
------- £} Air-Travel
------- {}Misc-Travel
-H {} Accommodation
= {}DomesticAce
= DomesticAcc-Costl
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5.4.2 Viewing and generating multiple target schema output

Clicking the Preview icon lets you select which of the schema targets you want to preview.

To view specific XSLT output:

1. Click the Preview icon |=]in the title bar of the second schema component, to make it

active (if not already active).

&| ExpReport-Target E
4 |51 ] File: ExpReport-Target.x

El { ¥Company Foot element
E| {}Employee

Bl

| ExpReport-Target

=1 {File: SecondXML.xml
E| {¥Company Foot element
E| {}Employee

FY

2. Click the Output button of the Mapping tab group.

=Zampany zmins="nttp fmy-company .cominamespace” xminsxsi="http: Mo e

1 ="7xml wersion="1 0" encoding="UTF-&"7>
2
3 =Employess=
4 =Title=Praject Manager=/Title=
=] =Mame=Fred Landiz=Mame=
E =Tel.=123-456-73=/Tel =
7 =Email=f landiz@@nanonull com=Email=
g =gxpense-tem Currency="1z0D" Bil-to="Sales">
9 =Date=2003-01-01 =Date=
10 i =iccommodations
11 | | =Domesticice DomesticAcc-Cost="121.2"s
12 { aimcoommodation=
13 =lexpenze-tems=
14 =gxpenze-item Currency="1=0" Bill-to="Sales"=
15 =Date=2003-03-03=Tate=
16 =lexpense-tems=
17 Employes:=
18 =NCOmpany=
19

The XML output contains two records both billed to Sales: the Domestic Accommodation
cost of $121.2 and an Expense-item record which only contains a date. This record
originates from the expense-item Meal. There is currently no mapping between meal
costs and domestic accommodation costs, and even if there were, no cost would appear
as the XML instance does not supply one.

Please note: You can save this XML data by clicking the Save generated output icon, while

viewing the XML output in the preview window .

The resulting XML instance file can also be validated against the target schema, by clicking the

validate button .

To generate XSLT 1.0/ XSLT 2.0 code for multiple target schemas:
1. Select the menu item File | Generate code in | XSLT 1.0 (or XSLT 2.0).
2. Select the folder you want to place the generated XSLT files, and click OK.

A message appears showing that the generation was successful.
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3. Navigate to the designated folder and you will find two XSLT files with the file names:
MappingExpReport-Target.xslt and MappingExpReport-Target2.xslt

To transform the personal expense report to the company expense report:
1. Download and install RaptorXML Server engine from the RaptorXML download page.
2. Start the DoTransform.bat batch file located in the previously designated output folder.
This generates the output file ExpReport-Target.xml in the ...\Tutorial folder.

Note: you might need to add the RaptorXML installation location to the path variable of the
Environment Variables.

To generate program code for multiple target schemas:

1. Select the menu item File | Generate code in | XQuery, Java, C#, or C++.
2. Select the folder you want to place the generated files in, and click OK.
A message appears showing that the generation was successful.
3. Navigate to the designated folder and compile your project.
4. Compile and execute the program code using your specific compiler.
Two XML files are generated by the application.

for more information.
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5.5 Mapping multiple source items to single target items

In this section two simple employee travel expense reports will be mapped to a single company
report. This example is a simplified version of the mapping you have already worked through in
the Multiple target schemas / documents section of this tutorial.

Please note: There is an alternative method to doing this using the dynamic input/output
functionality of components, please see "Dynamic file hames - input / output" for a specific
example.

Objective
In this section of the tutorial, you will learn how to merge two personal travel expense reports
into a company expense travel report. Specifically, you will learn how to:

e Map schema components (recapitulation)
e Duplicate input items
e Remowe duplicated items

Commands used in this section

New...: Click this icon to access the New File dialog box where you can create a new
Mapping.

]

Insert XML Schemal/File: Click this icon to open the standard Windows Open dialog
box and select the file from your file system.

i

Auto Connect Matching Children: Click this icon to toggle the automatic connection of
matching child nodes, on and off.

Duplicate Input: Located in the context menu that appears when you right-click an item
in a component. Click this command to duplicate the selected item.

]

Remove Duplicate: Located in the context menu that appears when you right-click a
duplicated item in a component. Click this command to remove the selected duplicate
from the component.

Example files used in this section
Please note that the files used in this example, have been optimized to show how to map data
from two input XML files into a single item in the target schema, this is not meant to be a real-life

example.
e mf-ExpReport.xml Input XML file used in previous section
e mf-ExpReport2.xml The second input XML file

¢ mf-ExpReport-combined.xml  The resulting file when the mapping has
been successful

e ExpReport-combined.xsd The target schema file into which the
two XML source data will be merged.

e  Tut-ExpReport-msource.mfd The mapping file for this example

Please note: The files used in this section are also available in the ...\MapForceExamples
\Tutorial\ folder.
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Creating the mappings

The method described below, is a recapitulation of how to set up the mapping environment. This
mapping is available as Tut-ExpReport-msource.mfd in the ...\MapForceExamples\Tutorial\.

To create the mapping environment:

AW DME

Click the New . icon in the Standard toolbar to open the New File dialog box.
Click the Mapping icon and click OK to create a new Mapping tab.

Click the Insert XML Schemal/File icon.
From the Tutorial sub-folder of the MapForceExamples directory, select the mf-

ExpReport.xsd file from the Open dialog box, click Browse... in the message box that
pops up, and select the mf-ExpReport.xml file as the XML instance file.
5. Click the expense-report entry, hit the * key on the numeric keypad to view all the

items; resize the component if necessary.

6. Click the Insert XML Schemal/File icon.
7. Select the ExpReport-combined.xsd file from the Open dialog box.

You are now prompted for a sample XML file for this schema.
8. Click Skip, and select Company as the root element of the target document.

x|

M ame M armezpace-LIRI

r

Cashddvance

Location
R estaurant

o]

http:# f ry-company. come
hittp: 4/ my-company. con
Drate hittp: /A rmy-cormpary. corme
http: #f ry-company. come
http:.-".-"m_l,l-u:u:umpan_l,l.u:u:um.-'j

Cancel |

The target schema component now appears in the mapping pane.
9. Click the Company entry, hit the * key on the numeric keypad to view all the items, and

resize the window if necessary.

&| mf-ExpReport
+ |2 L] File: mf-ExpReport.zmi
E {}expense-report c:per
------- = detailed
------- = CUrrency
& {}Perzon
....... { YFirst

&| ExpReport-combined

ol (= E| File: ExpReport-combined.xmil
‘3 {¥Company Foct elemert
B {}Employee

....... {}Email

------- { }DomesticDailyRate
....... {}Fureignnail}rﬂate
------- {}Expense-detail

Mapping the components

Make sure that the Auto connect child items icon is deactivated, before you create the

following mappings between the two components:
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Expense-report to Company
Person to Employee

Last to Name

Title to Title

Phone to Tel.

Email to Email

expense-item to expense-item
Travel to Travel

Traw-cost to Travel-Cost

The mapping is shown below.

&| mf-ExpRepart | ExpRepart-combined
gl | = {| File: mf-ExpReport.xmi et | { | File: ExpReport-combined.xmil
‘B {}expense-report =:pel -3 {} Company Foot elzment
------- = detailed 8 {}Employee
....... = currency o 4 ¥ Title
a{erson B P | i {}Hame
....... {}First 4 3 Tel
....... {}ast - }Ermail
....... {} Title - { }DomesticDailyRate
....... {}Phone -~ { }ForeignDailyRate
....... {}Email - { }Expense-detail
H {}expense-itemn & {}expense-item
....... =type o = CUFTEMEY
....... = expto o 4 ¥ Date
....... {}Date ! B {}Travel
- {3Meal = Travel-Cost
& {}Lodging - {}Destination
B} Travel . { }Car-Rental
e S means - ------- {3 Air-Travel
. ....... = Trav-cost i { ¥ Mie-Travel

Click the Output button to see the result of the current mapping.
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1 =Faml verzion="1.0" encoding="UTF-2"?=
2 =izampany smins xsi="http: Maeeeewy e 3 orgl2001 L Schema-instance” xsischy
3 =Employee=
4 =Title=Project Manager=/Title=
5 =Mame=Landiz=Mame=
5] =Tel.=123-456-75=/Tel.=
T =Email=f landis@nanonull cam=/Email=
5] =gxpense-tems
9 =Travel Travel-Cost="337 88"f=

10 =lexpense-tems=

1 =gxpense-temi=

12 =Expense-tems

13 =Travel Travel-Cost="1014 22"r=

14 =lexpense-tems=

15 =Expenze-tem=

16 i =Travel Travel-Cost="2000"=

17 =lexpenze-tems=

18 =gxpense-tems=

19 =Employes=

20 =NCOmpany=

el

Please note: Empty <expense-item/> elements/tags are generated when child items of a
mapped parent item, exist in the source file, which have not been mapped to the target
schema. In this case, only the Trawvel items of the expense-item parent have been mapped. There
are howewer, two other expense items in the list: one lodging and one meal expense item. Each
one of these items generates an empty parent expense-item tag.

To awoid generating empty tags, create a filter such as the one described previously in the tutorial,
under Filtering data, or connect the Travel item to the expense-item.
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5.5.2 Duplicating input items

In order to map multiple source items to one and the same target item, we need to duplicate the
input items of the target component to be able to create mappings from a different source XML

file. To achieve this, we will add the second XML source file, and create mappings from it, to the
"same" inputs of the duplicated element/item in the target XML file.

Duplicating input items:

1. Right-click the Employee item in the target XML file.
2. Select the option Add Duplicate Input After from the context menu.

8| mf-ExpReport

E

El E| File: mf-ExpReport.xml
‘A {}expense-report =xpens
------- = detailed
------- = currency
B {}Person
....... { }First
. ....... {}Last
E ....... {}Title
- ------- {}Phone
e YEmail
2 { yexpense-item
------- = type

El E| File: ExpReport-combined.xml
‘B {¥Company Foot elemert
= {}Enu:-loyee

ﬂﬂ &dd Duplicate Input Before
ﬁﬁ Add Duplicate Input After
= Remove Duplicate

Mawe Lip

Mawe Dawn

- {}CashAdvance E;

A second Employee item has now been added to the component, as Employee(2).

&| mi-ExpReport

'E

El E| File: mf-ExpReport.aml
‘E {Yexpense-report =xpens
- = gletailed
o = CLIFTeNeY

= {}Person

------ {}Phone
------- {} Email
A {}expense-item

....... _ m,e

....... = expto

------- = mealtype

El E| File: ExpReport-combined. xml
‘A {}Company Foot element
A {}YEmployee
------- {}Title
------- {¥Hame
....... {}Tel.
....... {}EI‘IIHII
------- { }DomesticDailyRate
------- { }ForeignDailyRate
------- {}Expense-detail
- {} expense-item
A {}CashAdvance
& {}Employee {2)
....... {}Title
....... {¥Hame
....... {}Tel

3. Click the expand icon to see the items below it.

The structure of the new Employee item, is an exact copy of the original, except for the
fact that there are no output icons for the duplicated items.
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-0 {} Travel
....... = means
.. = Trav-cost
....... {}Destination
- {} Mileage
-3 {}Parking
- {} Entertainment
& {} Misc
- {} description

“H {¥Mizc

{} description
& {}CazshAdvance
-E {} Employee [2]

& {3} expense-item
& {}CazshAdvance
& {}Exec

k2

You can now use these new duplicate items as the target for the second source XML

data file.

Inserting the second XML instance file
To insert the second XML instance file, the same method as well as the same XML Schema file is
used as before.

To insert a second source component:

Click the Insert XML Schemal/File icon.
Select the mf-ExpReport.xsd file from the Open dialog box, click Browse..., and select
the mf-ExpReport2.xml file as the XML instance file.
Click the expense-report entry, hit the * key on the numeric keypad to view all items,
and resize the component if necessary.

1
2.

3.

For the sake of clarity, the new component has been placed between the two existing
ones in the following graphics.

{ }expense-report =xpei ‘A { }Company Foo
- = detailed B {}Employee
~=currency > e {}Title
A{person B e {}Hame
------- {}First - {}Tel
....... {}Last & mi-ExpReport e { YErmail
....... {} Title - |=1 (] File: mf-ExpReport2.xm - { yDomesticD
....... {}Phone A {Yexpense-report =:pe - { }ForeignDail
....... Y Email - = detailed - { }Enpense-d
0 {}expense-tem 1> | i = CUrrency - { }Yexpense-it
....... = type - { }Cashadvar
....... = expto - { }Employee (2
....... {}Date - {3 Title
a{mea > [ |  -OTle [z e {}Hame
....... Smealtype [ [ | | --4{}Phone [ [> i {}Tel
E ....... {}“ame ....... {}Email
i £ YLocation B {}expense-tem [ [ {}DomesticD
2 £} Lodging e =type e [ e { } ForeignDail
4. Create the same mappings that were defined for the first XML source file:
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Person to Employee(2)
Last to Name

Title to Title

Phone to Tel.
Email to Email

expense-item to expense-item

Scroll down, and map

Trawvel to Travel, and
Trav-cost to Travel-Cost.

LITEL
@ miEprepart U {}Email
-« |3 { |File: mf-ExpReport2anl>  [> | | { ) DomesticDailyRate
‘g {Yexpensereport cxpel> [ | i {}ForeignDailyRate
....... = detailed - { YExpense-detail
------- = currency ‘& {}expense-item
‘B {}Perzon A {}CashAdvance
------- {}First & {}Employee (2)
....... {}Last -~ { }Title
....... {3} Title -4 ¥Hame
------- {}Phone e {3 Tl
------- { }Email - 4 Y Ermiail
H{}expense-item  B— = | i { }DomesticDailyRate
....... =type - { }ForeignDailyRate
....... =expto - { YExpense-detail
....... {}Date B2 {}expense-item
& {}MEﬂl b = Currency
& {}Lodging i { ¥ Date
B2 {}Travel 3 {3} Travel
....... = means - = Travel-Cost
- = Trav-cost - { YDestination

5. Click the Output button to see the result of the mapping in the Output pane.
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m -l m i B R =

LTS ' L T P O T P Y e O O T L o I L et e e R
Mmoo A& Wk = 000~ mdn AWk = OWm Dm0 Bk = O W

[
=1

=7xml version="1.0" encoding="UTF-3"7=
=Campany mins: xsi="http: ey e 3 orgl2001 ML= chema-instance” xsischems
=Employees=

=Title=Project Manager=/Tile=
=Mame=Landiz=Mame=
=Tel.=123-456-73=/Tel =

=Email=f landiz@nanonull cam=/Email=
=gxpense-items=

=Travel Travel-Cost="337 .85"f=
=lexpense-tems=

=gxpenze-tems=

=gxpenze-items=

=Travel Travel-Cost="1014 22"f-
=lexpense-tems=

=ExXpenze-tem=

i =Travel Travel-Cost="2000"=
=lexpenze-tems=

=gxpense-tems=

=Employee=
=Employess=

=Title=Manager=/Title=
=Mame=Johnzon=Mames=
=Tel.=436-759-123=/Tel =
=Email=] johni@nanonul.com=Email=
=ExpEnze-tem=

{aTravel Travel-Cost="150.44" =
=lexpense-tems=

=gxpense-tems=

=Expenze-tem=

i =Travel Travel-Cost="1020"
=lexpenze-tems=

=gxpense-items=

=Travel Travel-Cost="70""=
=lexpense-tems=

=Employes=
=ICampany'=

The data of the second expense report has been added to the output file. Johnson and his
travel costs have been added to the expense items of Fred Landis in the company
expense report.

To save the generated output to a file:

e Click the Save generated output icon which appears in the title bar when the
Output pane is active.

The file, mf-ExpReport-combined.xml, is available in the ...\MapForceExamples\Tutorial\

folder.

To remove duplicated items:
e Right click the duplicate item and select the Remove Duplicate entry from the menu.

Example

To see a further example involving duplicate items, please see the PersonList.mfd sample file
available in the ...\MapForceExamples folder.
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In the PersonList.mfd example different elements of the source document are mapped to the
"same" element in the target Schema/XML document, and specific elements (Manager etc.) are
mapped to a generic one using a "role" attribute.

&| Employees E8| Per=onlist
;lEl {_|File: Employees.xmil = |21 E]Fite: tdefault)
E{}:;:;nrzzny Commert des =.{_:T|L:-|{%{F;i;sr;r::st List of

L——_| {}Employees [ g il =role

BA{}Manager B+ & i {¥First

------- {}FirstHame e { ¥Last

------- {}LastHame —{ ¥ Details

....... {)PhoneExt [ S= [Programmer s} B {}person (2)

....... { YEmail e [

a{}Programmer B 4 . {}First

------- { }FirstHame - PLast

------- {}LastHame e} Dietaile

....... {}PhoneExt B {}Person (3)

....... { }YEmail el g1

BH{}Support pB— R L { ¥First

------- { }FirstHame e {YLast

------- {}LastHame 2 T {}Details
------- {}PhoneExt

lI ....... { YEmail

1 =7xml wersion="1 0" encoding="UTF-3"7=
2 =Perzonlizt xmins ="kt Sy 2 org 2001 HMLSchema-instance
xzinoMamespaceschemalocation="
CoSAkovaMapF orce201 1 MapFarceExamples/PerzonList xsd"=
=Perzon role="Manager"=

=Firzst="ernon=,First=
=Laszt=Callaby=/Last=
=/Perzon=
=Perzon role="Programmer"=
=First=Frank=/First=

9 =Last=Further=/Laszt=
10 =Perzon=
11 =Perzon role="Support"=
12 =First=Lokby=/First=
13 =Last-Matizse=Last=
14 =Perzon=
15 =Perzon role="Support"=
16 =Firast=5Susi=First=
17 =Last=Sanna=Last=
18 =Perzon=
19 =iPersonList=

om o~ m h B
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5.6  Multi-file input / output

In this section the new multi-file input/output capabilities of MapForce will be demonstrated.
Please note that this functionality is not available for XSLT 1.0.

A single input component will process two source documents, while a single output component
will generate two output files. The example used here has been set up in Filtering data, and also
been used as the basis in the Mapping multiple source items, to single target items section.

Objective

In this section of the tutorial, you will learn how to create a mapping where the source component
processes two XML input files and the target component outputs two XML target files.

Commands used in this section
=] Save All Output Files...: Located in the Output menu. Click this command to save all
the mapped files from the Preview pane.

Example files used in this section

e mf-ExpReport.xml Input XML file used in previous section
e mf-ExpReport2.xml The second input XML file
e Tut-ExpReport-multi.mfd The mapping file for this example

Please note: The files used in this section are also available in the ...\MapForceExamples
\Tutorial\ folder.
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5.6.1

Processing multiple files per input/output component

The Tut-ExpReport.mfd file available in the ...\MapForceExamples folder will be modified and
saved under a different name in this example.

Fﬁm Cz E 8 ExpReport-Target
-« [E [ ]File: mf-ExpReport.xmi [  [=2 [ File: (defautt)
A {Yexpense-report =xpe -3 {) company Foct slement
....... = detailed -3 {}Employee
------- = currency - {} Title
B{}Person  B—F Pvalus? @resutp——>m | | {}Hame
....... {}First - 3 Tel
....... {}Last - - 4 ¥ Eriail
....... {}Title - { ¥ DomesticDailyRate
....... {}Phone - { } ForeignDailyRate
....... {}Email - { } Expense-detail
3 { }expense-item on-true -1 { } expense-item
....... =type on-falsely - = Currency
....... = expto - = Bill-to
....... {}I]ate {}I]ate
- = {¥Meal B {}Travel
........ =mesaltype . =Travel-Cost
i { YHame -{ }Destination
........ {}Location - {}Car-Rental
3 {}Lodging i {3 Br-Travel

Please take note of the following items at the top of each component:

e The File:mf-ExpReport.xml item of mf-ExpReport, displays the Input/Output-XML file
entry. One entry is shown if Input and Output files are the same; if not then Input file
name;Output file name is displayed.

This is automatically filled when you assign an XML instance file to an XML schema file.

e The File: (default) item of ExpReport-Target shows that an instance file was not
assigned to the XML schema component when it was inserted, i.e. the Output-XML file
field is empty. A default value will therefore be used when the mapping executes.

Processing multiple files
To be able to process multiple files, MapForce uses the wildcard character "?" in the filename of

the input XML file. The "?" can be replaced by none, or one character.

To process multiple files:
Having opened the Tut-ExpReport file available in the ...\Tutorial folder and clicked the XSLT2 icon

filla

in the icon bar,

1. Double click the mf-ExpReport component on the left.
2. Enter mf-expReport?.xml in the Input XML File field.
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ﬂ Component Settings
Camponent narme: I ExpRep

—5Schema File

mf-ExpRepark, xsd

— Input XML File

The wildcard characters ? and * are supported in file names. Note that a relative path was
entered here, as the Tut-ExpReport.mfd file is available in the ...\Tutorial folder (you can
enter an absolute path if you want).

3. Insert the replace-fileext function from the file path functions library, then insert a
constant component.

4. Enter ".out" into the constant component, and connect it to the extension parameter of
the function.

By replace-fileext
filepath
extension

resurt-filepathlir

£8| mf-ExpReport

- |21 ] File: mf-ExpReport 2.xmi
; B {}expense-report =xper

5

5. Connect the File:mf-ExpReport?.xml item of the component to the filepath parameter of
the function.

6. Connect the result-filepath parameter of the function, to the File "default" item of the
target component.

) replace-fileext
w result-filepath
& mi-ExpReport xtension £ ExpReport-Target
= E| File: mf-ExpReport 2.xmil; (= El File: =dynamic=
El {}expense-report =:pen: E_l {}Company Foof
L. = detailed B {}Employee
= currency - { }Title

The File: item of the target component has also changed to File: <dynamic>.

7. Click the Output button to see the results.
The Output window now shows the results for each input XML file in the preview window,
e.g. Preview 1 of 2 as shown below.
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il Preview 1 of 2 IHMapFnrceED'I (M apF orceE amplesz T utonialhmf-E <pR eport, out j
%’fxml werzion="1.0" encoding="LUTF-3" 7=
2 Hl=iZompany «mins="http: Mmy-company . comnamespace” «=izchemalocation="http: fimy-g
CLDOCUME 1 MMy DiOCU1 SA R aMapF arce 201 OMdapF arceExamplezMutorialExpRe
Fttp SRy w3 org 2001 ML Schema-instance=
3 = =Employes=
4 =Title=Project Manager=Title=
5 =Mame=Fred Landis=Mame:=
5] =Tel.=123-456-75=/Tel =
7 =Email=tf landis@nanonull cam=/Email=
g L= =gxpense-tem Currency="1SD" Bill-to="Developmert"=
9 =Diate=20035-01 -02=Date=
10 =Travel Travel-Cost="337 55"
11 - =fexpense-tem=
12 L= =gxpensze-tem Currency="LSD" Bill-to="&ccounting"=
13 =Diate=2003-07-07 =Date=
14 =Travel Travel-Cost="1014 22"f=
15 - =fexpense-tem=
16 L= =gxpenze-tem Currency="1SD" Bill-to="Marketing"=
17 =Date=2003-02-02=Date=
18 =Travel Travel-Cost="2000"f=
19 - =fexpense-tem=
20 - =Employees=
21 - = lCompany=

Click the scroll arrow to show the result of the second input XML file.

Note that the combo box shows the name of each of the source XML files; with the *.xml

extension replaced by the *.out extension.

i EE e
][] Preview 2 of 2 |“MapForce20104 apForceE samplesh Tutonialmf-E spReport2.out =
- 1 %?xml version="1.0" encoding="JTF-3"7=
g 2 El=Company xmins="hitp: Mmy-company .commamespace” »sizchemalocation="http: fimy-cd
ﬁ' CoDDCUME~ Y DOC U1 FA Koy atapF or ce201 OMapF orceExamplesiTutorialExpRep
bt S w3 0rg 2001 MWL S chema-instance''=
S| = =Employes=
= 4 =Title=Manager=iTitle=
- 5 =Mame=James Johnzon=Mame:=
= = =Tel.=436-789-123=/Tel =
= i =Email=j johni@nanonull.com=Email=
| =] =expense-tem Currency="Eurd" Bill-to="Zales">
g =Diate=2004-02-03=Date=
10 =Travel Travel-Cost="150.44""-
11 3 =lexpensze-item=
12 ] =expense-tem Currency="Eura" Bill-to="Cperations">
13 =Diate=2004-08-08=Date=
14 =Travel Travel-Cost="1020"¢=
15 3 =lexpensze-item=
16 ] =expense-tem Currency="Eura" Bill-to="Support"=
17 =Diate=2004-03-03=Date=
18 =Travel Travel-Cost="70"f=
19 3 =lexpensze-item=
20 r =Employees
21 ~ =i ompany=
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Clicking the Save All icon lets you sawe all the mapped files from the Preview
window without having to generate code. A prompt appears if output files at the same
location will be overwritten.

9. Sawe the mapping file under a new name.

Note: please see Dynamic input/output for more information on multiple input / output files.
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6 MapForce user interface

MapForce has four main areas: the Libraries pane at left, the Mapping window (with Mapping,
XSLT, XSLT2, and Output panes) at right, as well as the Oveniew and Messages windows below.

MapForce Window Buttons

Mapping Window Buttons

A
Title Bar \ Nl

Menu Bar and Toolbars ~ET1]

Main mapping window

Libraries tab
Mapping | XSLT | Output |
Mapping 1 | Mapping 2 | Mapping 3
Overview .
, Messages window
— window
Libraries

Application Status Bar

—I Active mapping

~| Open mappings I

Title Bar

The Title Bar displays the application name (i.e., MapForce) followed by the name of the active
Mapping Design window. Buttons to control the MapForce application window are at right.

Menu Bar and Toolbars

The Menu Bar displays the menu items. Each toolbar displays a group of icons representing

MapForce commands. You can reposition the menu bar and toolbars by dragging their handles to
the desired locations.
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Libraries Tab

The Libraries tab provides functions that vary according to the selected output language. You can
drag a function directly into the mapping window.

Mapping Window

The Mapping window displays the graphical elements used to create the mapping
(transformation) between the various components. The source schema displays the source
schema tree and the target schema displays the target schema tree. Connectors connect the
input and output icons of each schema item. Schema items can be either elements or attributes.

The following panes can be viewed by clicking the corresponding button at the bottom of the
Mapping window:

e The XSLT and XSLT2 panes display a preview of the transformation code depending on
the
e The Output pane displays a preview of the transformed, or mapped data, in a text view.
e with the target component.
Overview and Messages Windows

The Overview pane displays the mapping area as a red rectangle, which you can drag to
navigate your Mapping.

The Messages pane displays any validation warnings or error messages that might occur during
the mapping process. Clicking a message in this pane, highlights it in the Mapping tab for you to
correct.

Application Status Bar

The application status bar appears at the bottom of the application window, and shows
application-level information. The most useful of this information are the tooltips that are displayed
here when you mouseover a toolbar icon. If you are using the 64-bit version of MapForce, this is
indicated in the status bar with the suffix (x64) after the application name. There is no suffix for the
32-bit version.
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6.1

Libraries tab

The Libraries tab displays the available libraries for the currently selected programming language,
as well as the individual functions of each library. A brief description of the function is also
provided. Functions can be directly dragged into the Mapping tab. Once you do this, they

become function components.

Libraries - 0 X

) core ]
gflagaregate functions

gHiconversion functions

Hfile path functions

xlgenerator functions

gxllogical functions

gximath functions

gxinode functions

g string functions

Summing-nodes

5 xsh

g=xpath functions
lang result = lang( stri

XSLT Selected

The standard core and xslt libraries are always loaded when you start MapForce, and do not
need to be added by the user. The Core library is a collection of functions that can be used to
produce all types of output: XSLT. The other libraries (xslt, xslt2, xpath2, lang etc.) contain

functions associated with each separate type of output.

Selecting enables
XSLT core and XSLT functions (XPath 1.0 and XSLT 1.0 functions)
XSLT2 core, XPath 2.0, and XSLT 2.0 functions

XPath 2.0 restrictions: Several XPath 2.0 functions dealing with sequences are currently not

available.

Finding functions in the Library window

A Find field is located at the bottom of the Libraries tab which allows you to search for function

names.
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Libraries

E core ;I

go)legical functions

logical-and  result = logical-and value!, valus2
logical-not  result = logical-not] walue
logical-or  result = logical-or] valuet, value2

éamath functions

floar result = floor] value )
E xsht
go1xpath functions

local-name  result = local-namer node

I lo ® -
Add/Remove Libranies... |

B Libr aries ‘ IE53 Project

XSLT Selected

Pressing the Esc key cancels the filtering function in the window. Clicking the "x" icon has the
same effect.

To find a function in the Library window:
1. Click into the Libraries window to make it active and enter the characters you are looking
for, e.g. "lo".
All functions containing these characters are now shown in the Library window, each
within its respective group.
2. Click the down-arrow and select "Include function descriptions”, if you want to include the
text of the function descriptions in the function search.

Libraries... Include Function descriptions

7

Adding new function libraries

MapForce allows you to create and integrate your own function libraries, please see the sections:
Adding custom XSLT 1.0 functions, Adding custom XSLT 2.0 functions and User-defined functions
for more information.

Please note: Custom functions/libraries can be defined for XSLT and XSLT 2.
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6.2

Mapping pane

The Mapping pane is the working area in MapForce where you create your mappings.

-
£| mf-ExpReport £ ExpReport-Target
= El File: mf-ExpReport.xml = E File: (default)
‘B {yexpense-report expen: “H {}Company Root element
o = cletailedd _'JE concat +E {}Employee
= currency praluet B “E {YExec
‘A A{}Person wisluel @ resutt B
‘@ {Yexpense-item bvalue’ B
C=["" S expenze-tem

Cai [Traver eriodeirowe | on-truel

LI f.bml on-falsely
ressult
>
<] -

Mapping HELT Ot

The Mapping pane displays the graphical elements used to create the mapping (transformation)
between the two components. Connectors connect the input and output icons of each schema
item. Schema items can be either elements or attributes.

Align components - snap lines

When moving components in the mapping window, auto-alignment guide lines appear allowing you
to align the component to any other component in the mapping window. This option can be
enabled/disabled using the menu option Tools | Options | General.

In the screen shot below, the lower value-map component is being moved. The guide lines show
that it can be aligned to the "contains" function and to the "ExpReport-item" component.

pense-report restriction
letailed x=hoolean

urreney restriction of =z

oIk value-map £| ExpReport-tem
input | resut &l [ File: ExpReport-ite
El {¥Person restrictio
A {}Name x5 anyTy
-3 {Yexpense-item
- {3 type xzanyT
- {}Weekday ==
- {}otes ==any
------- {}Date == date |
------- {yexpense uz:
H{}Group ==any

total-sum <= decimsal

rerson restriction of x=ar
YFirst restriction of =s:stei
YLast restriction of xs: =t
}itle == =tring [0.1]

YPhone restriction of ===

iy weeskday

atetime |Weekday

YEmail emailType [0.1]

spengse-item restriction
= type restriction of xastri
S expto restriction of ===t
YDate x=date [0.1]
Yexpense x=zdecimal [0.]

iy contains

Gl

ubstring

result
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6.3 XSLT/XSLT2 pane

The XSLT and XSLT2 panes display a preview of the transformation depending on the specific
language selected.

=7eml wersion="1.0" encoding="UTF-5"¥= -
=1
Thiz file was generated by Atova MapForce 2011r3

1

2

3

4

G SOU SHOULD MOT MoDIFY THIS FILE, BECALSE IT WWILL BE
] OWERVRITTEM WHEN %01 RE-RUN CODE GEMERATICN.,
7

g

]

u]

1

Refer to the Atova MapForce Documentation for further details.

http: ity altova.comimapforce
T
[Fl=xal styleshest version="1 0" «mins:xzi="http: a3 orgil 9985SLITranstorm” xming xe="
http: ity w3 orgf2001 IXMLEchems"” exclude-result-prefizes="xs"=
12 =xzhoutput method="=ml" encoding="UTF-8" indent="yeaz"i=
13 g =xshtemplate match=""=

= =Company xmine="http: fmy-company comnamespace"=

15 =zzlattribute name="xsi schemalocation” namespace="http: S w3 org2001 HMLEchema-instance"=
hittp: Sfmy-company . cominamespace
CHDOCURME~1 My DOCU~1 istovaMapFarce 201 1 MapF orceExamplesiTutorial/ExpReport-Target xsd=r

xslsttribute=
16 = =xzlfor-each select="*local-name()="expense-repart’ and namespace-uri()="]"=
17 =xslvariable name="vard _cur" select=""r= LI
MWapping XSLT Output

Note: If you want to change the output language, you have to change back to the Mapping pane
to do so. When a certain language tab is active, you cannot change the output language
in the Output menu or the Language Selection toolbar, respectively.
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6.4 Output pane

The Output pane allows you to preview the execution result of the mapping. The displayed output
depends on the selected transformation language (see Selecting a transformation language).

0~ M A W

|
10
11
12
13
14
15
16
17
18

xml version="1.0" encoding="UTF-3"7=
=Company xminz="http: Smy-company .cominamespace” xmins: xsi="

hittp: A e 3 orgf 20010 PEMLSchema-instance” xsi schemalocation="http: Mny-company cominamespace
CUDOCUME~1 fp buchecker by DOCU1 fASvaMapF arce201 1 MapForceExamples Tutarial ExpReport-Target x=d

n

=Emplayee=

=Title=Project Manager=iTitle=

=Mame=Fred Landiz=Mame=

=Tel=123-456-T8=Tel =

=Email=1 landiz@nanonull com=Emsail=

=expenze-itemn Currency="S0" Bil-to="Developmert"=
=Date=2003-01-02=Date=

=Trawvel Travel-Cost="337 58"/=

=lexpenze-tem=

=expense-tem Currency="USD" Bill-to="Accounting"=
=Date=2003-07-07 =Date=

=Travel Travel-Cost="1014 22"/=

=lexpenze-tems=

=expenze-item Currency="1SD" Bil-to="Marketing"=
=Date=2003-02-02=Date-

=Trawvel Travel-Cost="2000"j=

Mapping RILT Output

Depending on the target component of your mapping, the Output pane may show different things:

XML Schema/document as target

The screenshot below shows the output of the DB_CompletePO.mfd mapping available
in the ...\MapForceExamples folder. An XML Schema/document, as well as a database

are used as source components in this mapping.
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1 =Paml verzion="1.0" encoding="UTF-2"?=
2 =izampletePO xmins: xsi="http e e 30rgl2001 MLSCchema-instance”
3 =Customer=

4 =Mumber=3=Mumker=

5 =FirstMames=Ted=/FirstMame=

B =LastMame=Litle=laztName=

T =Address=

13 =hzustomer=

14 =Linetems=

15 =Linetem=

16 =&Hicle=

17 i =humber=3=Mumber=

18 | =Mame=Parts<Mame=

19 ==inglePrice=34=/zinglePrice=
20 =Amount=2=rAmaount=

2 i =Price=170=/Price=

22 = icle=

23 =lLinetemn=

24 ~_:Linertem:~

25 i =drticles

32 =lLinetetmn=

33 =/lLineftems=

34 =izampleteP o=

The resultant XML file can be saved by clicking the Save generated output icon,

and validated against the referenced schema by clicking the Validate Output icon in

the icon bar.

Hotkeys

You can use the following hotkeys in the Output pane:

e CTRL and "+" zoom in on the text
e CTRLand"-" zoom out of the text
e CTRL and "0" resets the zoom factor to standard

e CTRL and mouse wheel forward / backward achieve the same zoom in/out effect.
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6.5 Overview window

The Oveniew window serves as a navigator pane for large mappings. A red rectangle shows the
currently visible area in the Mapping pane. You can drag the rectangle in the Oveniew window
with your mouse to adjust the visible part of the mapping in the Mapping window.

Clicking into the Oveniew window will define the center of the display in the Mapping pane.
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6.6 Messages window

The Messages tab shows messages, errors, and warnings when you click the Output button or
perform a mapping validation.

= IE/:I Tut-ExpReport-mutti mid: Mapping validation successful - O errar(s), 2 warningi(s)
: A [ALL] Compaonent core equal Mane of the outputs is connected.
S A - MTravel" == bool The input is coerced to boolean.
. Ar, Source: xastring Target: ks boolean
ﬁ Tut-ExpReport-multi. mfd: Execution failed - 1 error(=), O warning(s)
u Source-value 'Travel' of type string could nat be converted into target-type boalean.
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7 Working with MapForce

This section describes the various aspects of working with MapForce:

e Moving and restoring connectors

e Dealing with missing items

e Selecting a transformation language

e Previewing the transformation output

e Validating Mapping and mapping output
e Command line parameters

e Using catalog files
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7.1 Connectors moving / keeping

Moving connectors and the effect on child connectors

When moving a parent connector to a different parent connector item, MapForce automatically
matches identical child connections under the new location of the connector. This is not the same

as the auto-connect child option, as it uses different rules to achiewe this.

A common use of this feature is if you have an existing mapping and then change the root
element of the target schema. This would normally force you to remap all descending connectors

manually.

This example uses the Tut-ExpReport.mfd file available in the ...\MapForceExamples\Tutorial

folder.
| mi-ExpReport | ExpReport-Target
« [3 [File: mf-ExpReport.x &1 LI File: (default)
‘A { Yexpense-report = -3 {¥yCompany Foot el
....... = detailed | fiy concat B {}Employee
....... = currency - { 3 Tithe
2 {}Person resufte——— B {}Hame
e {MFirst 000 B B | e {}Tel
e {ast B T e {}Email
e { } Title e T e T I e {}DomesticDaihd
. ....... {}Phone co E ------- {}ForeignDai
b {YEMAil B— e e {}Expense-dgtlri]
‘B {}expense-itern ‘B {}expense-itern

If the Company root element of the target schema, is changed to Company-EU then a "Changed
files'

' prompt appears in MapForce.

1. Click the Reload button to reload the updated Schema.
You are now presented with multiple missing nodes as the root element has changed.

&| ExpReport-Target

A, Select newy root element

&1 L] File: (default)
B @cCompany
‘B @Employee
ngE
a“ame
aTEI.

2. Click on the "Select new root element" link at the top of the component.
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&9 select root element x|

Marmne Mamespace LR ﬂ

Cashidvance Htp: Mmy-company .cominamespace

it My -Company . comhamesp

Hitp: Smy-company .comnamespace
Hitp: Smy-company .comhamespace
Htp: Mmy-company .cominamespace

3. Select the updated root element, Company-EU and click OK to confirm.

(2
&l [ File: (default)
@ {}Company-EU Foot slemert
E-E_I @ Company
E_I IalEm|.1I||:13|.r13||s=

E-E_l @expense-itemn

The Company-EU root element is now visible at the top of the component.
4. Click the connector on the Company item and use drag-and-drop to drop it on the new
Company-EU root element.

£8| ExpRepart-Target

&1 [ ] File: (default)

@ {}Company-EUl Foct element
B @Company

# | You are about ko move a connection. There are also connected descendants,
\t/ Do o wank matching descendent connections ko be moved, too?

only this conneckion Include descendent connections Zancel |

5. Click the "Include descendent connections" button if you want to map the child
connectors.
The "missing" item nodes have been removed and all connectors have been mapped to
the correct child items under the new root element.
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& mi-ExpReport

|1 [ ] File: mf-ExpReport.x
‘H { yexpense-report =
....... — detailed

....... =currency

B {}Person

- {}expense-item

....... =type

....... = expto

2 {}Meal
....... = mealiype
-{ ¥Hame

te { YLocation

= expense-tem

*n-:ude.i‘r-:uw

u:un-truen»

*b-:u:ul

Dn-false[#

8| ExpReport-Target

.

=1 [ File: (default)
= {}Company-EU F

B {}Employee

....... {}EI‘I‘IﬂiI

------- {}yDomesticDa
------- {}ForeignDaihy
------- {}Expense-de
-3 {}expense-itel
....... = Currency
....... —_— Bi“_'tu

& {3} Travel

A {} Accommo
& {YEntertainm
H {}Misc

Please note:

If the item/node you are mapping to has the same name (as the source node) but is in a
different namespace, then the prompt will contain an additional button "Include

descendants and map namespace".

Clicking this button mowves the child connectors of the same namespace as the source
parent node, to the same child nodes under the different namespace node. l.e. If the

parent nodes only differ in their namespace, then the child nodes may only differ in the
same way, if they are to be mapped automatically.

You can also change the root element by right clicking the component header and
selecting "Change Root Element" from the context menu.

Keeping connectors after deleting components
A new option in MapForce lets you decide what happens when you delete a component that has
multiple (child) connections to another component, e.g. a filter or sort component. This is very
useful if you want to keep all the child connectors and not have to restore each one individually.

You can now opt to keep/restore the child connections after the component is deleted, or have all

child connectors be deleted immediately.

Select Tools | Options | Editing (tab) to see the current setting. The default setting for the check
box is inactive, i.e. "Smart component deletion (keep useful connections)" is disabled.
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rd

Messages
Generation

XBRL

Options
Libraries Editing
General
Mapping view

[] Align components on mouse dragging
Smart companent deletion (keep useful connections)

E.g. using the CompletePO.mfd mapping in the ...\MapForceExamples folder, and the check box
is active, the Customer filter is a copy-all connection with many connected child items, as shown

below.

e

nodelfrow

on-true|

bool

on-falze

d\

&| CompletePO

&1 (] File: (default)
& {}CompletePO
& {}Customer
....... {}¥Number
- { }Firstame
-} LastName
E-EI{}‘;ﬂ.c:h::lrva:ss
....... {} Street

a {}Lineltems
EI {}Lineltem
‘2 { Article

Deleting the Customer filter opens a prompt asking if you really want to delete it. If you select

Yes, then the filter is deleted but all the child connectors remain.

i

/

& CompletePO

=1 [ ] File: (default)
‘3 £} CompletePO
‘B {}Customer
....... {}¥Number
------- {}Firstlame
- {}LastName
E-E_|\“:f.i‘;ﬂ.rc:hc:lrvass

------- {}Street

B {}Lineltems
B {}Lineltem
3 {} Article

Note that the remaining connectors are still selected (i.e. shown in red). If you want to delete
them as well, hit the Del. key.
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Clicking anywhere in the mapping area deselects the connectors.

If the "Smart component deletion..." check box is inactive, then deleting the filter will delete all
child connectors immediately.

Note:
If a filter component has both "on-true™ and "on-false" outputs connected, then the connectors for
both outputs will be retained.
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7.2  Missing items

Ower time, it is likely that the structure of one of the components in a mapping may change e.g.

elements or attributes are added/deleted to an XML schema. MapForce uses placeholder items to

retain all the connectors, and any relevant connection data between components, when items

have been deleted.

Example:

Using the MFCompany.xsd schema file as an example. The schema is renamed to
MyCompany.xsd and a connector is created between the Company item in both schemas. This
creates connectors for all child items between the components, if the Autoconnect Matching

Children is active.

& MFCompany

-+ |= EFite: MFCompany.xmi
E| {}Company Foot elemen|
@ {}Address T
g1 {}Person
....... = Manager
....... — PrugrammEr
....... = Degree

||

& MY Company

-« |= [T Fite: MYCompany.xmi
EI { ¥ Company Foot elemer
@ {}Address Tree
‘A {}Person
- = Manager
- = Programmer
- = Degree

[ |

While editing MyCompany.xsd, in XMLSpy, the First and Last items in the schema are deleted.

Returning to MapForce opens a Changed Files notification dialog box, prompting you to reload the

schema. Clicking Reload updates the components in MapForce.

&| MFCamparry

ﬂl_,:_l E| File: MFCompany.xml
El {¥Company Foot elemer
@ {} Address TVPE|
B {}Person
------- = Manager

[ /]

88| v Company

AEI D File: MY Company.xml
El {}Company Foot elemer
@ {}Address TP
‘@ {}Person
- == Nlanager

[ /]

The deleted items and their connectors are now marked in the MyCompany component. You
could now reconnect the connectors to other items if necessary, or delete the connectors.

Note that you can still preview the mapping (or generate code), but warnings will appear in the
Messages window if you do so at this point. All connections to, and from, missing items are

ignored during preview or code-generation.
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Clicking one of the highlighted connectors and deleting it, removes the "missing" item from the
component, e.g. Last, in MyCompany.

& MFComparny

ﬂEJ E| File: MFCompany.xmil
B {}Company Foct elemen
“E{)Address Tiee

8] MY Company

ﬂEl D File: MY Company.xmil
B {}Company Foot elemer
“EH{}Address Tree|

‘B {}Per=zon ‘3 {}Person
....... =Manager - = Manager
....... = Programmer - = Programmer
....... =Degree oo = DEOree
....... {}First - { 3 Title
....... {YLast o { ¥PhoneExt
....... {}Title - § ¥Ermail
....... {}PhoneExt -------ﬂFirst
....... { ¥Email

[ /]

Renamed items

If a parent item is renamed e.g. Person to ZPerson, then the original parent item connector is

[ /]

retained and the child items and their connectors are deleted.

....... { ¥Street o {3 Slreet
P iy BB e {}City
‘3 {}Person H {}ZPerson
------- = Manager o == Manager
------- = Programmer - = Programmer
....... _ DEQTEE e — DEQTEE
....... { }First e { 3 TiklE
....... {}Last e { Y PhoneExt
------- {3 Title we { Y EPRa
------- {}PhoneExt - EPerson
....... { YEmail

"Copy all" connectors and missing items
Copy all connections are treated in the same way as normal connections, with the only difference
being that the connectors to the missing child items are not retained or displayed.

‘@ {}Perzon ‘A {}Person
....... = Manager - = Manager
....... = Programmer - = Programmer
....... =Degree - = Depgree
....... {}First - 3 Title
....... {}Last - 4 ¥ PhoneExt
....... £} Title e ¥ Ermvail
------- {}PhoneExt
....... { Y Email

Renamed or deleted component sources
If the data source of a component i.e. schema has been renamed or deleted, then all items it
contained are highlighted. The red frame around the component denotes that there is no valid
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connection to a schema and prevents preview and code generation.

&| MFCamparry £ Oy
-« |= EFite: MFCompany.xmi -~ |z £] Fite: MYCompany.xmi
El {}Company Focot elemen E| @ Company
@ {}Address TvrE| B @Address
‘B {}Per=zon ‘El@Person
....... = Manager - E)Manager
....... = Programmer - E)Programmer
....... =Degree -------ﬂ[legree
....... {}First -------aTitIE
....... {ILast - (@PhoneExt
....... {3} Title -------aEmall
....... {}PhoneExt - (First
....... { YEmail

[ [ -
Placing the mouse cursor over the highlighted component, opens a popup containing pertinent
information.

This companent does not have any valid skrockure information,
Local file 'C:h20100MapForceExamples) Tutariall My Company, xsd' was not found.,

| MFCompary = DMpEnY
'« [= []File: MFCompany.xmi -~ |3 [ Fite: MYCompany.xmi
El {}Company Foot elemen El @Company
@ {} Address Tree| B @Address
@ {}Person -2 @Person
- =Manager = | e ﬂl‘u‘lanager
- =Programmer B i ﬂPrugrammer
- =Degree = BB i ﬂl]egree
....... {}First - @ Title
....... {}Last -------ﬂPhuneExt
....... {}Title -------eEITIﬂll
....... {}PhoneExt - (gFirst
....... { YEmail

Double-clicking the title bar of the highlighted component opens the Component Settings dialog
box.Clicking the Browse button in the Schema file group allows you to select a different, or

backed-up version of the schema. Please see "Component” in the Reference section for more
information.
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Component Settings

x|

—Database
Data Source:
Conneckion Marme:

Database Kind:

Connection String:

altova.mdb Change |

altova

M3 fccess ( ADO )

Data Source=iC;\Documents and Setkingsi iy My Docum ;I

entsialkovalMapForce201 2\ MapForceExamplesialkoya,
mdb; Provider=Micrasoft, Jet, OLEDE. 4.0

-

All valid/correct connections will be retained if you select a schema of the same structure.
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7.3 Selecting a transformation language

You can choose one of the following as data transformation language:

e XSLT1.0
e XSLT2.0

ihall | Hille

41

To select a transformation language, do one of the following:

e On the Output menu, click the name of the language you wish to use for transformation.
e Click the name of the language in the Language Selection toolbar.

See also:

Previewing the transformation output
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7.4

Previewing the transformation output

When working with MapForce mappings, you can preview the resulting output without having to
run and compile the generated code with an external processor or compiler. In general, it is a
good idea to preview the transformation output within MapForce before attempting to process the
generated code externally.

When you choose to preview the mapping results, MapForce executes the mapping and
populates the Output pane with the resulting output. Once data is available in the Output pane,
you can validate and sawe it if necessary. You can also use the Find command (Ctrl + F key
combination) to quickly locate a particular text pattern within the output file.

To preview the transformation output:

e Click the Output tab under the Mapping window. MapForce executes the mapping using
the transformation language selected in the Language toolbar and populates the Output
pane with the resulting output.

To sawve the transformation output, do one of the following:
¢ On the Output menu, click Save Output File.

e Click the Save Generated Output toolbar button.

Partial output preview

When you are previewing large output files, MapForce limits the amount of data displayed in the
Output pane. More specifically, MapForce displays only a part of the file in the Output pane, and
a Load more... button appears in the lower area of the pane. Clicking the Load more... button
appends the next file part to the currently \visible data, and so on.

Result file zize: 324.3 MB. 3% of the result are displayed. Load more Load all

Note: The Pretty-print button becomes active when the complete file has been loaded into the
Output pane.

You can configure the preview settings from the General tab of the Options dialog box.

See also:

Selecting a transformation language
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7.5 Previewing the XSLT code

You can preview the XSLT code generated by MapForce if you selected XSLT 1.0 or XSLT 2.0 as
data transformation language (see Selecting a transformation language).

To preview the generated XSLT 1.0 (or XSLT 2.0) code, do one of the following:

e To preview the XSLT 1.0 code, click the XSLT tab under the Mapping window.
e To preview the XSLT 2.0 code, click the XSLT2 tab under the Mapping window.

Note: The XSLT (or XSLT2) tab becomes available if you have selected XSLT (or XSLT2,
respectively) as transformation language.
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7.6 Validating mappings and mapping output

It is not mandatory for functions or components to be mapped. The Mapping tab is a work area
where you can place any available components. XSLT 1.0, XSLT 2 is only generated for those
components for which valid connections exist.

Free standing components do not generate any type of error or warning message.

Partially connected components can generate two types of warning:

e If a function component input icon is unconnected, an error message is generated and
the transformation is halted.

e [fthe function output icon is unconnected, then a warning is generated and the
transformation process continues. The offending component and its data are ignored, and
are not mapped to the target document.

Messages - X

-~ ¥ vla BBE A8 X

£ Tut-OrgChart.mid: M apping walidation successful - O erarfz), 0 warningls)

4

Y
w

(|
(ar]

I:I

You can use multiple message tabs if your project contains many separate mapping files. Click
one of the numbered tabs in the Messages window, and click the preview tab for a different
mapping in your project. The validation message now appears in the tab that you selected. The
original message in tab 1, is retained howewer.

Use the different icons of the Messages tab to:
e Filter the message types, errors or warnings
e Scroll through the entries
e Copy message text to the clipboard
¢ Find a specific string in a message
e Clear the message window.

To validate a mapping:

e Click the Validate Mapping icon in the application toolbar, or select the menu item
File | Validate Mapping.
A validation message appears in the Messages window.

Validation messages

Validation messages are displayed in the Messages window and indicate whether or not the
validation was successful. In addition, error messages, warnings, and information on the mapping
is displayed. Two types of validation messages can appear:

e Validation successful - 0 error(s), nh warning(s)

=] ﬂ Tut-OrgChart mfd: Mapping walidation successful - O error(z], O warning(s)
- @b Information: The output component -Ej Tut-Perzaon has no output file name set. A default file name

Warnings alert you to something, while still enabling the mapping process and preview of
the transformation result to continue. It is therefore possible for a mapping to have 0
errors and n warnings.
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=] @ Tut-CrgChatt mid: Mapping validation successful - 0 error(s), 2 warning(s)
I componert 8| Tut-OroChart has missing tems.

[&LL] Connections are not used hecause of mizsing tems.

The connection »—, Office == Office between the tems [>0ffice and [-Office iz not uzed inthe
The connection =, Mame == Name betvween the tems [»MName and [=MName iz not used in the

e Validation failed - x error(s), y warning(s)

Errors, halt the transformation process and deliver an error message. An XSLT, XQuery,
or Output preview is not possible when an error of this type exists. Clicking a validation
message in the Messages window, highlights the offending component icon in the
Mapping window.

B E Tut-SrgChatt mfd: Mapping validation failed - 1 errar(s), 0 warning(s)
- u A mapping requires at least two connected structures, for example a zchema or a database structure.

Validating the mapping output
Clicking the Output tab uses the MapForce, XSLT 1.0/2.0 or XQuery engine, to transform the data
and produce a result in a Text view.

If the data is mapped to an XML Schema, then the resulting XML document can be validated
against the underlying schema.

i@'mlt}n—

;’r‘xml version="1 .0" encoding="UTF-8"7=
=PerzonLizt xmins xzi="htp: e w3 org 2001 il
=Perzon role="Manager"=
i =First=Yernon=First=
=Lazt=Callaby=/"Last=
=iPerzons=
=Perzon role="Programmet"=
i <First=Frank=/First=

sy

et I o S O S

The result of the validation is displayed in the Messages window. If the validation was not
successful, the message contains detailed information on the errors that occurred (see
screenshot below).

1 €9 C'Documents and Settings'niWy Documents\AtovaibdapFarce201 1 \WapForceExamples \TutarialTut-f

E_l ﬂEIement =Mame= G is not allowwed at this location under element =Company-Person:= BHE
§--E_|Reascnn: The following elements are expected at this location (zee below)

- eeaCompanyLogos 3

-------- Errar location: Company-Persan ! Mame

-ElDetails
- -------- |J,_:|'.’I cyc-model-group: Element =Name= @ unexpected by type {anonymaous} B of element =Ci
b @5 cvc-elt.5.2.1: The element =Company-Person= @E iz not valid with respect to the actual type

The validation message contains an number of hyperlinks you can click for more detailed
information:

e Clicking the file path opens the output of the transformation in the Output tab of
MapForce.

e Clicking <ElementName> link highlights the element in the Output tab.

e Clicking the @ icon opens the definition of the element in XMLSpy (if installed).

e Clicking the hyperlinks in the Details subsection (e.g., cvc-model-group) opens a
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description of the corresponding validation rule on the http://www.w3.0rg/ website.

To validate the mapping OUTPUT:

e Click the Validate button to validate the document against the schema. An "Output
file validation successful. 0 error(s), O warning(s)" message, or a message detailing any
errors appears.

ﬂ CTutorial'ExpReport-Target <ml; Output file walidation successful. - O error(z]), O warning(s)

Please note:
The entry in the Add Schema/DTD reference field of the component settings dialog box allows
you to add the path of the referenced XML Schema file to the root element of the XML output.

The path allows you to define where the schema file, referenced by the XML instance file, is to be
located. This ensures that the output instance can be validated at the mapping destination when
the mapping is executed. You can enter an http:// address as well as an absolute, or relative path
in this field.
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7.7 Command line parameters

General command line syntax:
MapForce.exe filename [ /target [ outputdir ] options

e Square brackets [...] denote optional parameters.
e Curly brackets {...} denote a parameter group containing several choices.
e The pipe symbol | denotes OR, e.g. /XSLT or /JAVA

MapForce.exe returns an exit code of 0, if the command line execution was successful.
Any other value indicates a failure. You can check for this code using the IF
ERRORLEVEL command in batch files.

filename
The MFD or MFP file to load. If the path, or file name contains a space, please use quotes
around the path/file name i.e. "c:\Program Files\...\Filename"

target
IXSLT generates XSLT 1.0
code
/IXSLT2 generates XSLT 2.0
code
/GLOBALRESOURCEFILE uses the global resources defined in
globalresourcefilename the specified global resource file
/GLOBALRESOURCECONFIG uses the specified global resource
configurationname configuration
outputdir

The directory the generated mapping code is to be placed in outputdir is optional. If an output path
is not supplied, the working/current directory will be used. If not specified, relative file names are
relative to the working/current directory. Relative means only the file name is supplied, not a
complete path starting with a drive letter).

options
Specifies various options:

/LOG logfilename Generates a log file called logfilename. Logfilename
can be a full path name, i.e. directory and file name
of the log file, but the directory must exist for the
logfile to be generated if a full path is supplied.

If you only specify the file name, then the file will be
placed in the /outputdir directory.

Examples:

MapForce.exe filename starts MapForce and opens the file defined by filename.

1) generate all XSLT files and output a log file.
MapForce.exe filename /XSLT outputdir /LOG logfilename
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Il) generate all XSLT files and use all global resources of the global resource file for the specified
configuration

Mapforce.exe filename /XSLT outputdir / GLOBALRESOURCEFILE
globalresourcefilename /GLOBALRESOURCECONFIG configurationname

Having executed the command line, several files are produced:

e The generated XSLT file

e A batch file called DoTransform.bat which uses RaptorXML Sener to transform the XML
file.

e Alog file, if one was specified in the command line.

To transform the XML file using the generated XSLT:
1. Download and install the RaptorXML Server engine from the RaptorXML download page.
2. Start the DoTransform.bat batch file located in the previously designated output folder.
This generates the output file in the current folder.

Note:
You might need to add the RaptorXML insallation location to the path variable of the
Environment Variables.
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7.8

Catalog files in MapForce

MapForce supports a subset of the OASIS XML catalogs mechanism. The catalog mechanism
enables MapForce to retrieve commonly used schemas (as well as stylesheets and other files)
from local user folders. This increases the overall processing speed, enables users to work offline
(that is, not connected to a network), and improves the portability of documents (because URIs
would then need to be changed only in the catalog files.)

The catalog mechanism in MapForce works as outlined below.

RootCatalog.xml

When MapForce starts, it loads a file called Root Cat al og. xm (structure shown in listing below),
which contains a list of catalog files that will be looked up. You can modify this file and enter as
many catalog files to look up as you like, each in a next Cat al og element. Each of these catalog
files is looked up and the URIs in them are resolved according to the mappings specified in them.

<?xm version="1.0" encodi ng="UTF-8"?>
<cat al og xm ns="urn: oasi s: nanmes:tc:entity:xm ns: xm : cat al og"
xm ns: spy="http://ww. al t ova. coni cat al og_ext "
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xsi : schemalocati on="urn: oasi s: nanes:tc:entity: xm ns: xm : catal og
Cat al og. xsd" >
<next Cat al og cat al og="%er sonal Fol der % Al t ova/ ¥AppAndVer si onNane%
Cust ontCat al og. xm "/ >
<next Cat al og cat al og="Cor eCat al og. xm "/ >
<l-- Include all catal ogs under common schenas folder on the first directory
l evel -->
<next Cat al og spy: recur seFron=" %A t ovaConmonFol der % Schenas"
cat al og="cat al og. xm " spy: dept h="1"/>
<l-- Include all catal ogs under common XBRL folder on the first directory
level -->
<next Cat al og spy: recurseFron=" %A t ovaCommonFol der % XBRL" cat al og="cat al og. xm "
spy: dept h="1"/>
</ cat al og>

In the listing abowve, notice that in the Schenas and XBRL folders of the folder identified by the
variable %Al t ovaCommonFol der %are catalog files named cat al og. xm . (The value of the %
Al t ovaCommonFol der %variable is given in the table below.)

The catalog files in the Altova Common Folder map the pre-defined public and system identifiers
of commonly used schemas (such as SVG and WSDL) and XBRL taxonomies to URIs that point
to locally saved copies of the respective schemas. These schemas are installed in the Altova
Common Folder when MapForce is installed.You should take care not to duplicate mappings in
these files, as this could lead to errors.

CoreCatalog.xml, CustomCatalog.xml, and Catalog.xml
In the Root Cat al og. xm listing abowve, notice that Cor eCat al og. xm and Cust onCat al og. xni are
listed for lookup:

e CoreCatal og. xm contains certain Altova-specific mappings for locating schemas in the
Altova Common Folder.

e Custontatal og. xnl is a skeleton file in which you can create your own mappings. You
can add mappings to Cust ontat al og. xmi for any schema you require but that is not
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addressed by the catalog files in the Altova Common Folder. Do this using the supported
elements of the OASIS catalog mechanism (see below).

e There are a number of Cat al og. xni files in the Altova Common Folder. Each is inside the
folder of a specific schema or XBRL taxonomy in the Altova Common Folder, and each
maps public and/or system identifiers to URIs that point to locally saved copies of the
respective schemas.

Location of catalog files and schemas

The files Root Cat al og. xmi and Cor eCat al og. xn are installed in the MapForce application
folder. The file Cust ontCat al og. xnl is located in your MyDocunent s/ Al t ova/ MapFor ce folder.
The cat al og. xni files are each in a specific schema folder, these schema folders being inside
the folders: %Al t ovaCommonFol der % Schenas and %Al t ovaCommonFol der % XBRL.

Shell environment variables and Altova variables
Shell environment variables can be used in the next Cat al og element to specify the path to
various system locations (see RootCatalog.xml listing above). The following shell environment

variables are supported:

%
Al t ovaCommonFol der
%

%eskt opFol der %

%°r ogr amvenuFol der
%

oGt ar t MenuFol der %
Y&t ar t UpFol der %

%@ enpl at eFol der %

C:\Program Files\Altova\CommonMapForce

Full path to the Desktop folder for the current user.

Full path to the Program Menu folder for the current user.
Full path to Start Menu folder for the current user.
Full path to Start Up folder for the current user.

Full path to the Template folder for the current user.

Full path to the file system directory that stores administrative tools for

%Adm nTool sFol der % the current user.

%AppDat aFol der %

%
CommonAppDat aFol de
r %

%-avoritesFol der %
%er sonal Fol der %
oBsendToFol der %

%-ont sFol der %

%
Pr ogr anFi | esFol der
%

9ConmmonFi | esFol der
%

Full path to the Application Data folder for the current user.

Full path to the file directory containing application data for all users.
Full path of the Favorites folder for the current user.

Full path to the Personal folder for the current user.

Full path to the SendTo folder for the current user.

Full path to the System Fonts folder.

Full path to the Program Files folder for the current user.

Full path to the Common Files folder for the current user.
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9N ndows Fol der % Full path to the Windows folder for the current user.

%8y st enfol der % Full path to the System folder for the current user.

%
CommronAppDat aFol de
r% Full path to the file directory containing application data for all users.

%
Local AppDat aFol der Full path to the file system directory that serves as the data repository
% for local (honroaming) applications.

9 Pi ct ur esFol der % Full path to the MyPictures folder.

How catalogs work

Catalogs are commonly used to redirect a call to a DTD to a local URI. This is achieved by
mapping, in the catalog file, public or system identifiers to the required local URI. So when the
DOCTYPE declaration in an XML file is read, the public or system identifier locates the required
local resource via the catalog file mapping.

For popular schemas, the PUBLI C identifier is usually pre-defined, thus requiring only that the URI
in the catalog file point to the correct local copy. When the XML document is parsed, the PUBLI C
identifier in it is read. If this identifier is found in a catalog file, the corresponding URL in the
catalog file will be looked up and the schema will be read from this location. So, for example, if
the following SVG file is opened in MapForce:

<?xm version="1.0" standal one="no"?>
<! DOCTYPE svg PUBLIC "-//WBC//DTD SVG 1. 1//EN'
"http://ww. w3. org/ G aphi cs/ SVG@ 1. 1/ DTDI svgll. dt d" >

<svg wi dt h="20" hei ght="20" xmni :space="preserve">
<g style="fill:red; stroke:#000000">
<rect x="0" y="0" w dth="15" hei ght="15"/>
<rect x="5" y="5" w dth="15" hei ght="15"/>
</ g>
</ svg>

This document is read and the catalog is searched for the PUBLI C identifier. Let's say the catalog
file contains the following entry:

<cat al og>

<public publicld="-//WBC//DID SVG 1. 1//EN"' uri="schenas/svg/svgll.dtd"/>
</ cat al og>
In this case, there is a match for the PUBLI C identifier, so the lookup for the SVG DTD is
redirected to the URI schemas/ svg/ svgll. dtd (this path is relative to the catalog file), and this
local file will be used as the DTD. If there is no mapping for the Publ i ¢ ID in the catalog, then the

URL in the XML document will be used (in the example above: ht t p: / / www. W3. or g/ G aphi cs/
SVGE 1. 1/ DTDI svgil. dt d).

The catalog subset supported by MapForce
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When creating entries in Cust onCat al og. xni (or any other catalog file that is to be read by
MapForce), use only the following elements of the OASIS catalog specification. Each of the
elements below is listed with an explanation of their attribute values. For a more detailed
explanation, see the XML Catalogs specification. Note that each element can take the xni : base
attribute, which is used to specify the base URI of that element.

<public publicld="PubliclD of Resource" uri="URL of local file"/>
<system system d="System D of Resource" uri="URL of local file"/>
<uri name="filename" uri="URL of file identified by filenane"/>
<rewiteURl uriStartString="StartString of URI to rewite"
rewitePrefix="String to replace StartString"/>

® <rewiteSystemsystem dStartString="StartString of Systenl D'
rewitePrefix="Replacenment string to |locate resource |ocally"/>

In cases where there is no public identifier, as with most stylesheets, the system identifier can be
directly mapped to a URL via the syst emelement. Also, a URI can be mapped to another URI
using the uri element. The rewiteUR andrewitsSyst emelements enable the rewriting of the
starting part of a URI or system identifier, respectively. This allows the start of a filepath to be
replaced and consequently enables the targeting of another directory. For more information on
these elements, see the XML Catalogs specification.

File extensions and intelligent editing according to a schema

Via catalog files you can also specify that documents with a particular file extension should have
MapForce's intelligent editing features applied in conformance with the rules in a schema you
specify. For example, if you create a custom file extension . nyht mi for (HTML) files that are to be
valid according to the HTML DTD, then you can enable intelligent editing for files with these
extensions by adding the following element of text to Cust ontCat al og. xni as a child of the

<cat al og> element.

<spy: fil eExt Hel per ext="nyhtm" uri="schemas/xhtm /xhtm 1-transitional.dtd"/>

This would enable intelligent editing (auto-completion, entry helpers, etc) of . nyht m files in
MapForce according to the XHTML 1.0 Transitional DTD. Refer to the cat al og. xnl file in the %
Al t ovaConmonFol der % Schenmas\ xht m folder, which contains similar entries.

XML Schema and catalogs

XML Schema information is built into MapForce and the validity of XML Schema documents is
checked against this internal information. In an XML Schema document, therefore, no references
should be made to any schema for XML Schema.

The cat al og. xnl file in the %Al t ovaConmonFol der % Schenas\ schena folder contains references
to DTDs that implement older XML Schema specifications. You should not validate your XML
Schema documents against either of these schemas. The referenced files are included solely to
provide MapForce with entry helper info for editing purposes should you wish to create documents
according to these older recommendations.

More information
For more information on catalogs, see the XML Catalogs specification.
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Mapping between components

A connector visualizes the mapping between the two sets of data and allows the source data
(value) to appear, or be transformed, into the target component e.g. schema/document etc.

& Tut-CrgChart 8| Tut-Person
-+ |2 []File: Tut-OrgChart.xmi -« |2 C]File: (default)
E| {}OrgChart El {}Company-Person

{}CompanylLogo E_l {}CompanyLogo

=href =href

{}Hﬂme ....... {}Hame

= {}office -El { }Office
........ {}Hame - wr{ ¥Hame

Components and functions have small "connection" triangles called: input or output icons.
These icons are positioned to the left and/or right of all "mappable" items. Clicking an icon and
dragging, creates the mapping connector. You can now drop it on another icon, or item name.
A link icon appears next to the text cursor when the drop action is allowed.

Clicking an item name (element/attribute) automatically selects the associated source icon
during the dragging action. Dropping the connector on the target item name also automatically
selects the target icon.

An input icon can only have one connector. If you try and connect a second connector to it, a
prompt appears asking if you want to replace or duplicate the input icon.

An output icon can have seweral connectors, each to a different input icon.

Positioning the mouse pointer over the straight section of a connector (close to the input/output
icon) highlights it, and causes a popup to appear. The popup displays the name(s) of the item(s)
at the other end of the connector. If multiple connnectors have been defined from the same output
icon, then a maximum of ten item names will be displayed. The screenshot shows that the two
target items are SinglePrice and value?2 of the multiply function.

& Articles E%

+ |2 EFite: Articles.xmi
-3 {} Articles
-3 {} Article
------- {}Humber

- =SinglePrice

To move a connector to a different item, point to the straight section of the connector and drag it
elsewhere.
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To create a duplicate connector from the same source to another target, point to the straight
section of the connector near the original target, and drag it to another target while holding down
the CTRL key.

To search for a specific node/item in a component:
1. Click the component you want to search in, and press the CTRL+F keys.
2. Enter the search term and click Find Next.

nd x|

Find what: |Supplementalﬂash j Fird Mest I
— Ol Find Previous

[ Match whole name only Fird Al

™ Match case Cancel

Advancedds

— Search in Restrictions

¥ Display Mame = All ltems

v Local Mame " ltems with Connections

[ MWamespace URI i Items without Connections

¥ Annotation

W Type

The Advanced options \isible in the screenshot abowe, allow you to define which items/
nodes are to be searched, as well as restrict the search options based on the specific
connections.

Auto-connecting items

Activating the Auto Connect child items icon , and creating a connector between two items,
automatically connects all child items of the same name under the parent item.

Number of connectors
Input and output icons appear on most components, there is not, however, a one to one
relationship between their numbers.

Each schema item (element/attribute) has an input and output icon.

Schema components within user-defined functions only have output icons.

Duplicated items only have input icons. This allows you to map multiple inputs to them.

Please see Duplicating Input items for more information.

e Functions can have any number of input and output icons, one for each parameter.
E.g. the Add Function has two (or more) input icons, and one output icon.

e Special components, can have any number of icons, e.g. the Constant component only

has an output icon.

Mandatory items/nodes/icons (target components)
As an aid to the mapping process, MapForce highlights mandatory items/nodes in orange, in
target components:
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e In XML and EDI components these are items where the minOccurs parameter is equal/

greater than 1.

In databases these are fields that have been defined as "not null”
WSDL calls and WSDL response (all nodes)

XBRL nodes that have been defined as mandatory

In functions these are the specific mandatory parameters such that once one parameter

has been mapped, then the other mandatory ones will be highlighted to show that a
connection is needed. E.g. once one of the filter input parameters is mapped, then the

other one is automatically highlighted.
e Worksheet names in MS Excel sheets

Example:

When creating a mapping like CompletePO.mfd, available in the ...\MapForceExamples folder, the
inserted XML Schema files exist as shown below.

& ShortPO

&| CompletePO

&1 [ File: ShortPO.xml

-3 {} shortPO

- {}Customerhr

EE|{}‘Lin|E!ItIE!ms
E| {}Lineltem
- {} ArticleNr
- {} Amount

& Customers

&1 [ File: Customers xm
‘Bl {}Customers
-3 {) Customer
- {}Number
------- {}FirstName
~{}Lastlame

=1 [ ] File: CompletePO.xm
‘H {}CompletePO
B2 {}Customer
....... {}Humber
- ------- {}Firstame
- {}Lastame
E-{__;_I\i‘:1.\‘Jfl.rc:h::|rvass
------- {} Street

& {}Lineltems

B {} Lineltem

@ ) Article
& {} Total

The Number element of the Customers component is then connected to the Number element of
the CompletePO component. As soon as the connection has been made, the mandatory items/
nodes of the CompletePO component are highlighted. Note that the collapsed "Article” node/icon

is also highlighted.

Altova MapForce 2015

© 2014 Altova GmbH



Mapping between components 99

& ShortPO | CompletePO
E_lﬂFiIe: ShortPO.xml EIE|FiIe: CompletePO.xml
-3 {} shortPO -3 {} CompletePQ
-{}Customerlr ‘B {}Customer
2 {}Lineltems ------- {}Number
-3 {}Lineltemn - { }Firstame
....... £} ArticleNr ------- {}Lastame
v { Y Amount “B1{}Address
....... {¥ Street
&| Customers - {}City
&l L] File: Customers.xml TP
“E{)Customers o {} State
"B {} Customer -2 {}Lineltems
....... {¥Number E_l {}Lineltem
- {}Firstame @ {)Article
....... {}LastName & {) Total

Moving and restoring connectors
Please see the section Connectors moving / keeping for more information on how to mowve
connectors en-masse and what happens when components (such as filters) that have many child

connectors are deleted.
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8.1 Methods of mapping data (Standard / Mixed Content/ Copy
Child ltems)

MapForce supports various methods of mapping data: Target-driven (Standard), Source-driven
(Mixed Content), and Copy All (Copy Child ltems).

Connectors and their properties
The following actions can be performed on a connector and produce the results described below:

Clicking a connector highlights it in red.

Hitting the Del key, while a connector is highlighted, deletes it immediately.
Right-clicking a connector, opens the connector context menu.
Double-clicking a connector, opens the Connection Settings dialog box.

Viewing connectors
MapForce allows you to selectively view the connectors in the mapping window.

Show selected component connectors switches between showing:
¢ all mapping connectors in black, or
¢ those connectors relating to the currently selected component in black. Other
connectors appear dimmed.

Show connectors from source to target switches between showing:
e connectors that are directly connected to the currently selected component, or
e connectors linked to the currently selected component, originating from source and
terminating at the target components.
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8.1.1 Target-driven /Standard mapping

Target-driven (Standard) mapping means the normal method of mapping used in MapForce, i.e.

the output depends on the sequence of the target nodes.

e Mixed content text node content is not supported/mapped.
e The sequence of child nodes is dependent on the target schema file.

T {¥Hame

L:.| {)Office Standard 2 {)0ffice
....... {}Hame o {}ame
‘B {}Desc B {}Desc

Standard mappings are shown with a solid line.

[l R [ at
| mf-ExpReport == :,-EI cone 5| ExpReport-Target
e =
(= E| File: mf-ExpReport.xmil D suE (= E| File: {default)
LB {}expense-report sxpens| value? B result ‘B L} Company Foot element
------- = detailed i alues - {}Employee
------- = currency - £ 3 Title
S{¥erson B~ 0 7 g i {}Hame
....... {}First {}Tel
....... {}Last {}Email
------- {3Title - £ ¥ DomesticDailyRate
....... {}Phone - 4§ }ForeignDailyRate
------- { }Email = expenze-tem - { ¥YExpense-detail
B {}expense-item odedrovy | on-true 1 { }expense-item
------- = type %tltltll nn-false[# e CUTTENCY
....... =expto . = Bill-to
....... {}Date ll \\ o ¥ Dt
A {¥Meal F eoual B8 {}Travel
- { ¥Lodging i - =Travel-Cost
B {}Travel resy - { }Destination
o S means - {}Car-Rental
b S Trav-cost e {3 Air-Travel
P {}["3_-‘5"“3“0“ Co [Travel” b {}Mlsc-Trauel_
-------- ileage - ccommodation
e ML {3a lat
- { }Parking - { YEntertainment
& { }Entertainment - {¥Misc
- { ¥Misc - { }description
- { }description - { }CashAdvance
A {}Exec

© 2014 Altova GmbH

Altova MapForce 2015




102

Mapping between componentdMethods of mapping data (Standard / Mixed Content / Copy Child Items)

8.1.2

Source-driven / mixed content mapping

Source-driven (Mixed Content) mapping enables you to automatically map text and child nodes in
the same sequence that they appear in the XML source file.

e Mixed content text node content is supported/mapped.
e The sequence of child nodes is dependent on the source XML instance file.

B {}Desc ) B {}Desc
‘B Cpara .. Mixed content ‘B Opara
....... Abc text(} ------- Abe text(y
. ....... {}holc - ------- {}bold
i Yitalic b { Yitalic

Mixed content mappings are shown with a dotted line.

Source-driven / mixed content mapping can, of course, also be applied to XML schema
complexType items if you wish. Child nodes will then be mapped according to their sequence in
the XML source file.

Source-driven / mixed content mapping supports:

Mappings from

e As source components:
— XML schema complexTypes (including mixed content, i.e. mixed=true)

e Astarget components:
— XML schema complexTypes (including mixed content),Note: CDATA sections are
treated as text.

Mapping mixed content

The files used in the following example (Tut-OrgChart.mfd) are available in the ...
\MapForceExamples\Tutorial\ folder.

Source XML instance
A portion of the Tut-OrgChart. XML file used in this section is shown below. Our area of concern
is the mixed content element "para”, along with it's child nodes "bold" and "italic".

Please note that the para element also contains a Processing Instruction (sort alpha-ascending)
as well as Comment text (Company details...) which can also be mapped.
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=7xml version="1.0" encoding="TF-3"+=

wzinoMamespaceschemalocation="Tut-CrgChart xsd"=
=CompanyLogo href="rnanonull gif"f=
=Mame=Crganization Chart=hames=
=0ffices=

=Mame=Mananull, Inc.=Mame=

=Desc=

i =Yzart alpha-ascending Y=

| =iparss

=Desc=

=l-- edited with XMLSpy w2005 sp2 U (http: haeeesy sftova.com)) by We, Mokbody (Akova GmikH) --r-|
=0y Chart xmins: si="http: e e 3 orgl2001 SMLSchema-instance”

=para=The company was established in=hbold= Yereno=hold=in 1995, Manonull
develops nanoelectronic technologies for=italic=multi-core processors <falic=February 19939

zaw the unveiling of the first prototype <bold=MNano-grid <haold=The company hopes to expand
itz operations =talic=offshore=ftalic=ta drive dovwn operational costs.

i =k-Company details: location and general company information .--=

=para=vhite papers and further information will be made available in the near future.

Please note the sequence of the text and bold/italic nodes of Nanonull., Inc in the XML instance

file, they are:

<para> The company...
<bold>Vereno</bold>in 1995 ...

<italic>multi-core...</italic>February 1999

<bold>Nano-grid.</bold>The company ..
<italic>offshore...</italic>to drive...
</para>

Initial mapping

The initial state of the mapping when you open Tut-Orgchart.mfd is shown below.

& Tut-CrgChart

& Tut-Perzon

- |2 [ |File: Tut-OrgChart.xml
E| {}0OrgChart
E {}CompanyLogo

- |2 [ ]File: tdefault)

.3 {}Company-Person

-2 {}CompanyLogo
f = href

Output of above mapping

The result of the initial mapping is shown below: Organization Chart as well as the individual office

names have been output.
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=ICompany-Person=

1 =7xml version="1.0" encoding="UTF-5"7=
2 =Campany -Person xminsxsi="httpifaeneny w3 org 2001 SHMLSchema-instance” =sinoMames
3 =Mame=0rganization Chart=Mame=

4 =inffices=

3 ! =plames=planonull, Inc =mlames

E =iDffice=

T =ioffices

5] =Mame=MNanonull Europe, AG=Mame=
9 =ioffices

1]

1

R

Mapping the para element

The image below shows an example of mixed content mapping. The para element is of mixed
content, and the connector is shown as a dotted line to highlight this. The text() node contains
the textual data and needs to be mapped for the text to appear in the target component.

..L_—_l {}nfﬁce = {}Ofﬁce

Right clicking a connector and selecting Properties, allows you to annotate, or label the
connector. Please see section "Connection" in the Reference section for more information.

The image below shows the content model of the Description element (Desc) of the Tut-
OrgChart.xsd schema file. This definition is identical in both the source and target schemas used
in this example.

——————
)
bold |

bype | xsstring

Desc

= |

o —
Epe—ljl]_@ === italic |
bype | xsstring |

Note the following properties of the para element in the Content model:

e para is a complexType with mixed="true", of type "TextType"

e Dbold and italic elements are both of type "xs:string", they have not been defined as
recursive in this example, i.e. neither bold, nor italic are of type "TextType"

e Dbold and italic elements can appear any humber of times in any sequence within para

e any number of text nodes can appear within the para element, interspersed by any
number of bold and italic elements.

To create mixed content connections between items:
1. Select the menu option Connection | Auto Connect Matching Children to activate this
option, if it is not currently activated.
2. Connect the para item in the source schema, with the para item in the target schema.
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A message appears, asking if you would like MapForce to define the connectors as
source driven.

ou have connected bwo elements which contain mixed conkent.

“\/ In such cases the bype of connection should be source-driven with text() nodes connected to each other,

Do you wank MapForce bo make these changes For you?

3. Click Yes to create a mixed content connection.

Please note:
Para is of mixed content, and makes the message appear at this point. The mixed-
content message also appears if you only map the para items directly, without having the
autoconnect option activated.

All child items of para have been connected. The connector joining the para items is
displayed as a dotted line, to show that it is of type mixed content.
4. Click the Output tab to see the result of the mapping.

1 =7Pxml wersion="1.0" encoding="UTF-3"7=
2 =Campany-Person xminsxsi="httpo sy w3 orgf2001 HMLSchema-instance” <sinoMames
3 =Mame=0Organization Chart=Mame=
4 =ioffice=
5 =Mame=MNanonull, Inc.=Mame=
(5] =Descs
i ! =para=The company was established in=bold= Yereno=hald=in 1995, Manonull devel
g P =lparas
g =para=¥hite papers and further information will be made available in the near future.
10 | o=iparas
1 =lDesce
12 =i0ffices
13 =ioffices=
14 =Mame=Manonull Europe, AG=Mame:=
15 =Desc=
16 =para=in May 2000, Manonull=talic=Europe=italic= was set up in Vienna. The team cg
17 =iDesc=
18 =i0ffice=
19 =iCampany-Perzon=
20

WE

AF

5. Click the word Wrap icon in the Output tab icon bar, to view the complete text in the

Output window.
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3 =Mame=0rganization Chart=Mame:=
4 =ioffice=
5 ! =Mame=Nanonull, Inc.=Mame=
B i =Descs
T =para=The company was established in=hold= Yereno=hald=in 1995, Nanonull develops
nanoelectronic technologies for=talic=multi-core processors <italic=February 1999 saw the
unveiling of the first pratotype =hold=MNano-grid.=bold=The company hopes to expand itz
operations =talic=offshore=ftalic=to drive down operational costs.
g Pl amparas
9 =para=y¥hite papers and futher information will be made available in the near future.
10 | =lpara=
11 =iDescs
12 =foffices=
13 =ioffice=
14 =Mame=MNanonull Europe, AG=Mame=
15 =Desc=
16 =para=n May 2000, Manonull=italic=Europe=italic= was et up in Vienna. The team
consists of=hold= five research scientists =Mhaold=and one administrative staff <fpara=
17 { aiDesce
18 =i0ffices
14 = ompany-Persons=
20

The mixed content text of each office description has been mapped correctly; the text, as
well as the bold and italic tag content, have been mapped as they appear in the XML
source file.

6. Switch back to the Mapping view.

To remove text nodes from mixed content items:
1. Click the text() node connector and press Del. to delete it.

~{}Hame = B | i {}Hame
‘3 {} office B { }office
------- {}Hame - { ¥ Hame
B{}Desc B {}Desc
& {}para & {}para
o Fibe tewt()
- {} bold
........ { }italic

2. Click the Output tab to see the result of the mapping.
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5 =Mame=Manonull, Inc.=Mame=

E =Desc=

7 =para=

g ! =hald= Yereno=hold=

] i =italic=mutti-core processors =italic=
10 { =hold=hlano-grid =hold=

11 | =italic=affshare=italic=

12 =hara=

13 =paral=

14 =iDescs

14 =ioffice=

16 =inffices=

17 =Mame=MNanonull Europe, AG=Mame=

18 =Desc=

19 { =para=

20 | =taliceEurope=italic=

1 i =hald= five research scientists =hald=
22 {oafaras

23 =Descs

Result:
e all text nodes of the para element have been removed.
e mapped bold and italic text content remain
e the bold and italic item sequence still follows that of the source XML file!

Mixed content example

The following example is available as "ShortApplicationinfo.mfd" in the ...\MapForceExamples
folder.

A snippet of the XML source file for this example is shown below.

“Page xmlns:xsi="http:/ v w3 org/Z001 /XML chena-instance"
xsiinollamespaceichenalocation="%actionedPags. xsd4"»
=Tt ems=
! <TitlesXMLEpy</Title>
“MainSection anthor="altova":=
! Altova =Trademark=*MLEpv=/Tradenarks
“SubSection=bltova “Trademark=>*MLSpv=/Trademark> Z00L& Enter
i=s the 1ndustry standard “Heyword:»ML-</FKeyword> dewelopment snwvirohment
editing, debugging and transforming all <Eeyword=r:HNL< /HKeywords> techholao
automatically generating runtime code in multiple programwming lanoquages
: <fMainfection>
=/ Item>

The mapping is shown below. Please note that:

e The "SubSection" item connector is of mixed content, and is mapped to the Description
item in the target XML/schema.

e The text() nodes are mapped to each other

e Trademark text is mapped to the Bold item in the target

e Keyword text is mapped to the ltalic item in the target
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&| SectionedPage
;IE_I E| File: ApplicationsPage.xmil
‘B {}Page 2l the spplications

El {}tem Cne specific application &| Shortinfo
- {}Title The application's title ;||$| L ]File: (defautt)
El {}¥MainSection Description of the applic: E‘ {}Shortinfo
o Zauther Author of the deseribing test -1 {}nfo

oAb LRt ()

{} Trademark

. ....... {}I{E}rwurd

El { ¥SubSection Further description sec
------- = author Author of the describing ted
oo Abe teet()

{} Trademark

i { Y Keyword

LI [ {}SubSection Further description ==

- ¥ttalic

Mapping result
The mixed content text of each description has been mapped correctly; the text, as well as the
bold and italic tag content, have been mapped as they appear in the XML source file.

1 =7xml version="1.0" encoding="UTF-2"?=

2 =zhorinfo xmins: xsi="http: My e 3 orgl2001 ML= chema-instance”
xainoMamespaceSchemalocation="
CHUPROGRA~T IAtovatapForce2005MapFarceExamplesiZhortinfo xsd">

3 =Info=
4 E =Title=HMLSpy=/Title=
5 i =Description=Atova =Bold=XMLSpy=Bald= 2005 Erterprize Edition iz the industry standard

=falic=AML=ittalic= development environment far modeling, editing, debugding and transfarming
all =talic=XML="Malic= technalogies, then automatically generating runtime code inmuttiple
programming languages =Description=

E =infa=

Using standard mapping on mixed content items

This section describes the results when defining standard mappings (or using standard
connectors) on mixed content nodes. The files used in the following example (Tut-
OrgChart.mfd) are available in the ...\MapForceExamples\Tutorial\ folder.

To create standard connections between mixed content items:
1. Create a connector between the two para items.
A message appears, asking if you would like MapForce to define the connectors as
source driven.
2. Click No to create a standard mapping.

-3 { }office 3 {}Office
....... {}Hame - { ¥Hame
2 {}Desc B {}Desec
E| {}para E_l {}para
....... Abc text() ------- Abe text(h
- {Ybold o {}boid
........ { Yitalic i { Fitalic

3. Click the Output tab to see the result of the mapping.
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=iffices

=Mame=hanonull, Inc. =Mame:=

=Desce

=para=The company was establizhed inin 1995, Nanonull develops nanoelectronic techn)

unveiling of the first prototype The company hopes to expand its operations to drive down opers
| =hold= Vereno=fholds

| =hold=Mano-grid =hold=

=italic=multi-core processors <italic=

i =talic=offehoreitalics

=hara=

=para=vhite papers and further information will be made available in the near future.

=hara=

=DescE

=i0ffice=

=0 ffice=

Result
Mapping mixed content items using standard mapping produces the following result:

Text() content is supported/mapped.

The start/end tags of the child nodes, bold and italic, are removed from the text node.
The child nodes appear after the mixed content node text.

The sequence of child nodes depends on the sequence in the target XML/schema file.

That is:

For each para element, map the text() node, then all bold items, finally all italic items. This
results in the child item sequence shown abowe: bold, bold - italic, italic. The content of each item
is mapped if a connector exists.
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8.1.3 Copy-all connections

This type of connection allows you to simplify your workspace and automatically connect all
identical items in source and target components, meaning that, depending on the source and
target type, all source child items are copied to the target component, if either the source and
target types are identical, or if the target type is xs:anyType.

If the source and target types are not identical, and if the target type is not xs:anyType, the
source data is transferred/mapped to the respective target items of the same name and the same
hierarchy lewel. If the names of the target items differ, then the mapping to the target item is not

created.

— (tame e { YEMail

‘@ {}Person Copy Al E-E_| {}Person
o { }First Christian name - { ¥First
- ------- {}Last Surname ' """" {}Last
e {}Title Academic e o { YEMaIL
- ------- {}PhoneExt FPhone exte
L { YEMaL

Connectors of type Copy All are shown with a single bold line that connects the various identical
items of source and target components.

Note that only the names of the child items, but not their individual types, are compared/matched.
Currently Copy-all connections are supported (i) between XML schema complex types, and (ii)

between complex components (XML schema) and complex user-defined functions/components
containing the same corresponding complex parameters.

The example below shows these connectors using the MarketingAndDailyExpenses.mfd file in
the ...\MapForceExamples folder.

To define a Copy-all connection:
1. Right-click an existing connector, e.g. the Person connector, and select "Copy-all" from
the context menu.
A prompt appears reminding you that all connections to the target child items will be
replaced by the copy-all connection.
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Person = ExXpEnse-tem ....... {}Phone
{}First Briodeirow | onruelp - { Y Ermail
{¥Last *bl:n:ll u:nn-false[# ‘3 {¥expense-iter|
Otile b N R {Hype
{}Phone B o N T b b {}Date
{}Emﬂ“ ;I ....... {}E“pense
}expense-itemn
=type E| DailyExpenses
= expto - -« |= [ Fite: (defaul
{}Date fy eausl B { } daily-exps
{}expense E — £ {}Person
....... {}First
i NN I Orirss
------- {}Title
foegual [ e e e {}Phone
....... O Email
E resurtj = expense-item & {}expensd
Pnodefrovy | ondruele—. k0 = expen
*bu:u:ul Dn-false[# ------- = type
1
2. Click OK to create Copy-all connectors.
£ }Person = expenze-tem F {}Phone
- { ¥First Enodedow | on-truely : { ¥Email
-{ ¥Last Bhool on-falze[} 3 {}expense-iten
AyTie B SN R {ype
~{¥Phone P N g {}Date
- {}Emﬂ“ ;I ....... {}EHPE“SE
K }expense-itemn
- = type & DailyExpenses
- Zexpto . -« |= fFite: (defay
-{}nate Jy eoual & {}daily-exp
-{Yexpense E — 2 {}Person
i  ¥First
o )Last
........ {} Title
El Equal - {}PthE
o bal 1, e e il {YEmail
All connectors to the target component, and all source and target items with identical
names are created.
Please note:

When the existing target connections are deleted, connectors from other source
components, or other functions are also deleted.

This type of connection cannot be created between an item and the root element of a

schema com ponent.

Individual connectors cannot be deleted, or reconnected from the Copy-all group, once
you have used this method.

To resolve/delete copy-all connectors:
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1. Connect any item to a child item of the copy-all connection at the target component.
You are notified that only one connector can exist at the target item. Click Replace to
replace the connector.

2. Click the Resolve copy-all connection button in the next message box that opens.
The copy-all connection is replaced by individual connectors to the target component.

Copy-all connections and user-defined functions

When creating Copy-all connections between a schema and a user-defined function parameter,
the two components must be based on the same schemal! It is not necessary that they both have
the same root elements however. Please see "Complex output components - defining” for an
example.

Copy-all connections and filters
Copy-all connections can also be created through filter components if the source component:

e consists of structured data, meaning a schema component,

e receives data through a complex output parameter of a user-defined function, or Web
senice,

e receives data through another filter component.

Only the filtered data is passed on to the target component.

o E| CompleteP o
Custamers WislalE
- File: (default
= '] File: Customers.xm Bnodeirow | on-true JEE { }I;_-,:.-.m:ti;o
E| {}Customers *b':":“ nn-false.\ -3 {}Customer
El {}Customer ------- { ¥Humber
- { yHumber - { }FirstHame
- { }FirstHame .. {}LastHame]
....... {}LastHame = Aicle E-L:_| {}Address
8 {} Address prodeiow | on-true i - {}Street
------- {}Street Bbool on-falsel; ------- {¥City
e 1« T S . e {}zIP
- L R T . e {}state
o { ) State I H {}Lineltems

To define a copy-all connection through a filter component:
1. Create a connector from the on-true/on-false item to the target item, e.g. Customer.
2. Right click the connector and select "Copy-all (Copy child items)" from the context menu.
The copy-all connector between items of the same name are created.

Please see Connectors moving / restoring on how to influence what happens when filter
components are deleted.
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8.2 Connection settings

Right-clicking a connector and selecting Properties from the context menu, or double-clicking a
connector, opens the Connection Settings dialog box in which you can define the specific (mixed

content) settings of the current connector. Note that unavailable options are greyed out.

Connection Settings

— Connection Type
" Target Driven [Standard)

" Copy-all [Copy child items]

v tdap Comments

* Source Driven [Mixed content)

v Map Frocessing Instructions

— Annatation Settings

Drescription: Imi:-:ed

— Starting Location

™ Source Connection
% Midpoirnt

™ Target Connection

—Alignment

™ Horizontal
i~ Welical
& Sloped

Pozition

f* Ahove Line
™ Eelow Line

x|

Cancel

Connection type

For items of complexType, you can choose one of the following connection types for mapping
(please note that these settings also apply to complexType items which do not have any text

nodes!):

e Target Driven (Standard): Changes the connector type to Standard mapping, please

see Target-driven / Standard mapping for more information.

e Copy-all (Copy child items): Changes the connector type to Copy-all and automatically

connects all identical items in the source and target components. Please see Copy-all
connections for more information.

e Source Driven (mixed content): Changes the connector type to source driven / mixed

content, and enables the selection of additional elements to be mapped. The additional

elements have to be child items of the mapped item in the XML source file, to be able to

be mapped.

Activating the Map Processing Instructions and/or Map Comments check boxes
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enables you to include those data in the output file.

5] =Desc=

7 =para=The company was establizhed in=bold= Yereno=/bold=in 1995, Nanonull desel
talic=multti-care processors =Malic=February 1999 saw the unveiling of the first prototype =k
hopes to expand its operations =talic=offshore<italic=ta drive dowwn operational costs.

59 {1 =Pzort alpha-ascending 7=
] B <l--Company details: location and general company infarmation .--=
10 i o=iparas
11 =para=yhite papers and futher information will be made available inthe near future.

Please note: CDATA sections are treated as text.

Annotation Settings

Individual connectors can be labeled allowing you to comment your mapping in great detail. When
you enter a character in the Description field, the Starting Location, Alignment, and Position group
boxes are activated and can be edited. This option is available for all connection types.

To add an annotation to a connector:
1. Enter the name of the currently selected connector in the Description field.
This enables all the options in the Annotation Settings group.

2. Use the remaining groups to define the starting location, alignment and position of the
label.

3. Activate the Show annotations icon in the View Options toolbar to see the
annotation text.

(] footnote N L @f]feotnote
#|Mortgage Servicing Rights Mortgage servicing | ‘El(Z]Mortgage Servicing
..... =id I 8 il =id

..... = unitRef ’ = nnitBef

Note: If the Show annotations icon is inactive, you can still see the annotation text if you place
the mouse cursor over the connector. The annotation text will appear in a popup if the Show tips

icon is active in the View Options toolbar.
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8.3 Connections and mapping results

When you are creating connections between source and target items manually, MapForce
automatically analyzes the possible mapping outcomes. If you are mapping two child items, a
prompt can appear suggesting that you also connect the parent of the source item with the parent

in the target item.

This awoids having only a single child item appear in the Output window when you preview the
mapping. This will generally be the case if the source node supplies a sequence instead of a

single value.

The Tut-OrgChart.mfd mapping shown below is available in the ...\MapForceExamples\Tutorial

folder.

When connecting the source text() item to the target text() item, a message box appears, stating
that the parent item "para" is not connected and will only be generated once in the output. To
generate multiple para items in the target, connect the source and target "para" items to each

other.

& Tut-CrgChart

| Tut-Person

-~ B El File: Tut-OrgChart.xml
“E{}0rgChart

& {} CompanyLogo

e Shref
....... {YHame
EEI {} Office

....... {}Hame

-El {}Desc

@ {para

i ....... Abc tet ()

e { Ybold

"'_-. The target item's parent ‘para’ is nok connected,
L

If wou leave it unconnecked, MapForce will automatically generate a single 'para’ in the oukput,

‘fou might want to connect it from an ancestor of ikem texk() in source component "Tut-COragChart' to get

several ‘para’ in the output,

[T Dor't show this message again.

|2 [ ]File: {default)

‘A {}Company-Person

B {}CompanyLogo
b = href

....... {}Hame

-3 { } Office
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8.4

Sequence of processing mapping components

MapForce supports mappings that have several target components. Each of the target
components has a preview button allowing you to preview the mapping result for that specific
component.

If the mapping is executed from the command line, or from generated code, then regardless of the
currently active preview, the full mapping is executed and the output for each target component is
generated.

The order in which the target components are processed can be directly influenced by changing
the position of target components in the mapping window. The position of a component is defined
as its top left corner.

Target components are processed according to their Y-X position on screen, from top to bottom
and left to right.

e [f two components have the same vertical position, then the leftmost takes precedence.
e If two component have the same horizontal position, then the highest takes precedence.

¢ In the unlikely event that components have the exact same position, then an unique
internal component ID is automatically used, which guarantees a well-defined order but
which cannot be changed.

The screenshot below shows the tutorial sample Tut-ExpReport-multi.mfd available in the ...
\MapForceExamples\Tutorial folder.

Both target components (ExpReport-Target) have the same vertical position, and the preview
button is active on the right hand target component.

| mf-ExpRepo &| ExpReport-Targ t| ExpReport-Targ
& mf-ExpReport | ExpRepnort-Taroet <) £ ExpReport-Target
L~ = D File: mf-ExpReport.)| _,-El concat " : B (=] El File: SecondXML.xml
LB {}yexpense-report & Evallie & B E{}Company Foot elemen A {}Company Foot elem
------- = detailed Eraez resuy T | B {2Employee = {}Employee
"""" =currency Pvalus3E) " - Oitle - {} Title
8 {}Person L EREEE Oname = L0 {}lame
- { }First i B Ofet. 4= {}Tel
o oo Oma L Ot
e R e S . R S DomesticDailyRatel> [ P
ngle Tepensedem | L {)ForeignDailyRate gnomestchallny
PI ....... F i D il at
10|-|e nodetow | ontruek— L DL { . i orelgn alIyF!_ *
e Y ETYAIN i prr— Expense {_Iem" ------- {}Expense-detail
B {}expense-item :' E‘ {}:ngense-nem B {}expense-item
— 3 e = CUTENEY —
o =type B0 pa e R e e = Currency
-~ =expto I =Bill-te [ 1 =Bill-to
- { }Date L Opate by {}Date
B {}Meal il (}_Travel B }ravel
e = mealtype L = Travel-Cost i =Travel-Cost
{}ame LI {}Destination {}Destination
i { }Location Jiy eoual {}Car-Rental
= {¥Lodging Ia | resUt i : {} Air-Travel
= Lodge-cost L e { ¥Mlisc-Travel
| i {¥Hame B {} Accommodatil
- { }Location | “H {}DomesticAc
[ 1 —

Having selected XSLT2 and generated the code:
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e The leftmost target component is processed first and generates the ExpReport.xml file.
e The component to the right of it is processed next and generates the SecondXML.xml file.
You can check that this is the case by opening the DoTransform.bat file (in the output folder you

specified) and see the sequence the output files are generated. ExpReport-Target.xml is the first
output to be generated by the batch file, and SecondXML.xml the second.

Becho of

RaptorXHL ==lt ——xz=lt-version=2 ——

input="0C: “Izers ne~Docunent="4l tova~HapForce2 01 3~HapForceEzanples~Tutorial>~n
f-ExpReport . zml" ——

output="C: ~Jzers~ne~Docunent=~Al tova~MapForcez1 i~MapForceExanples~Tutorial™
ExpReport-Target .zml" X% "NappingMapToEzpReport-Target . =zZslt"

IF ERERCRLEVEL 1 EXIT-B %ERROELEVELX

RaptoriHL ==lt ——==lt-version=:2 —

input="C: “Izers~ne~Document="4l tova~MapForce? 11 3~MapForceExanples~Tutorial™~mn
f-ExpReport . zml" ——

output="C:“JTzers~ne~Docunent=~Altova~MapForce201 3~MapForceEzanples~Tutorial™
=l H% "MappingHapToExpReport-Target? ==1t"

IF EERECRLEVEL 1 EXIT-E XERROELEVELX

Changing the mapping processing sequence:
1. Click the left target component and mowe it below the one at right.

£8| ExpRepart-Target m
m - = f ] File: SecondXML.xml
4 |21 [ |File: ExpReport-Target.xml ‘B {}Company Foct elemert
‘B {}Company Foot element A {YEmployee
= {}Employee > e | i {3 Title
- {}Title ....... {}Hame
- {}Hanle ....... {}TeL
¥l R £ ¥Email
- ------- {Emall 0 = L {}¥DomesticDailyRate
------- {}DomestichailyRate [ [ | .. { }ForeignDailyRate

2. Regenerate your code and take a look at the DoTransform.bat file.
Wecho off

FaptoriML ==lt ——==slt-version=Z2 ——
input="0C:~Izerz~alp~Documnent=z~Al tova~MapForce: 01 3~MapForceExanples~Tutorial~
mf-ExpReport . Zml" ——
output="C:“Izers~alp-~Docunents~Al tova~HapForce2 (1l 3~HapForceEzanples~Tutorial
S ol % "MappingMapToExzpReport-Target  ==1t"

IF EREQORLEVEL 1 EXIT~-E XEREQORLEVELX:

FaptoriML ==lt ——m=slt-version=2 ——
input="C:~Tzerz~alp~Documnentz~Al tova MapForce 01 3~MapForceExanples~Tutorial™
mf-ExzpReport . zml" —
output="C:~U=zers~alp~Docunents~Al tova~HapForce? 11l 3~HapForceExanples~Tutorial
~ExpReport-Target . zZml" X% "MappingMapToEzpReport-Target? ==1t"

IF EREORLEVEL 1 EXIT-BE %XEREORLEVEL:

SecondXML.xml is now the first output to be generated by the batchfile, and ExpReport-
Target.xml the second.

Chained mappings
The same processing sequence as described abowe, is followed for chained mappings. The
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chained mapping group is taken as one unit however. Repositioning the intermediate, or final,
target component of a single chained mapping has no effect on the processing sequence.

Only if multiple "chains", or multiple target components, exist in a mapping, does the position of
the final target components of each group determine which is processed first.

e [ftwo final target components have the same vertical position, then the leftmost takes
precedence.

e [ftwo final target component have the same horizontal position, then the highest takes
precedence.

¢ Inthe unlikely event that components have the exact same position, then an unique
internal component ID is automatically used, which guarantees a well-defined order but
which cannot be changed
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8.5

Chained mappings / pass-through components

MapForce supports mappings that consist of multiple components in a mapping chain. Chained
mappings are mappings where at least one component acts as both a source and a target. Such
a component creates output which is later used as input for a following mapping step in the chain.
Such a component is called an "intermediate” component.

Chained mappings introduce a feature called "pass-through”, which allows you to create
intermediate file outputs of "intermediate" components for preview, command line execution and in
code generation. "Pass-through” is a preview capability allowing you to view the various stages of
a chained mapping in the Output window. The Built-in execution engine is used to preview the
mappings and uses temp files to generate the results.

If the mapping is executed from the command line, or generated code, then regardless of the
entries in the Input/Output XML File fields of the "intermediate” component, the full mapping chain
is executed, and the output of a previous step of a mapping chain is forwarded as input to the
following mapping step.

Note:

Only "intermediate" components which are file based, i.e. XML, CSV, TXT file, etc., provide the
feature "pass-through”. Database components can be intermediate but the pass-through button is
not shown. The intermediate component is always regenerated from scratch when previewing or
generating code. This would not be feasible with a database as it would have to be deleted prior to
each regeneration.

The screenshot below, for example, shows three components A, B, and C, where C is the target
component. Component B (ExpRep-Target) is the "intermediate” component, as it has both input
and output connections.

] mf-ExpRepart | ExpRep-Target Eﬂ £
-« |= [ ] File: mf-ExpReport.x -« |=1 [ ] File: mi-ExpReport-[» [-J:’; 1 £ ] File: (defautt)
‘E {}expensereport = ‘B {}expense-report : & {}expense-report =
o =detailed 0B | e = detailed - = detailed
e =currency = 0B | e = currency - = CUFTEncY
-8 {}Person -H{}Person = {}Person
....... {}First ....... {}First ¥ b ------- {¥First
. ....... {}Last A . {}Last B - 4 {}Last
....... {3 Title ....... {}Title -~ {3 Title
- {}Phone - {}Phone - {}Phone
e { Y Ermrail e { YEmiail e { YEmail

Note that when executing a chained mapping using the command line, or executing the generated
code, the mapping executes all steps in the correct order and generates the necessary output
files.

|=| preview button

Component B, as well as C, both have preview buttons. This allows you to preview the
intermediate mapping result of B, as well as the final result of the chained mapping of component
C in the Built-in execution engine. Click the preview button of the respective component, then
click Output to see the mapping result.

"Intermediate" components with the pass-through button active, cannot be previewed since the
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preview button is automatically disabled. To see the output of such a component, click the "pass-
through” button, to deactivate it, then click the preview button of the intermediate component.

'El Pass-through button
The intermediate component B, has an extra button in the component title bar called "pass-
through".

If the pass-through button is active E MapForce maps all data into the preview window in one
go; from component A to component B, then on to component C. Two result files will be created:

e the result of mapping component A to intermediate component B

e the result of the mapping from the intermediate component B, to target component C.

If the pass-through button is inactive @ MapForce will execute only parts of the full mapping
chain. It depends on which Preview buttons are active on the components B or C, as to which
data is generated:

e fthe Preview button of component B is active then the result of mapping component A to
component B is generated. The mapping chain actually stops at component B.
Component C is not involved in the preview at all.

e ifthe Preview button of component C is active, then the result of mapping intermediate
component B to the component C is generated. When pass-through is inactive, automatic
chaining has been interrupted for component B. Only the right part of the mapping chain
is executed. Component A is not used.

Note, if the mapping is executed from the command line, or generated code, then
regardless of the settings of the pass-through button of component B, as well as the
currently selected preview component, the output of all components is generated.

In our sample two result files will be generated! This is the case because MapForce
automatically analyzes the dependency of all components and generates all outputs of
intermediate and final target components in the correct order.

Since the "pass-through" setting is currently inactive, it is vital that the intermediate
component B has identical file names in the "Input XML file" and "Output XML file" fields.

Please see the following sections for more on this example, and how the source data is
transferred differently when the pass-through button is active or inactive. Please see Chained
mapping example for a more plausible example.
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8.5.1

Chained mappings - Pass-through active

The files used in the following example (Tut-ExpReport-chain.mfd ) are available in the ...
\MapForceExamples\Tutorial\ folder.

| mf-ExpRepart | ExpRep-Target Eﬂ ]
_« |23 LIFile: mf-ExpReport.x -~ |2 [IFile: mf-ExpReport-[> I « [2] E] File: (default)
‘E {}expensereport = ‘E {Yexpense-report ‘E {¥expense-report ¢
- =detailed B | = detailed < = detailed
- =currency 0B | i = currency e I CUTENCY
-2 {}Person - {}Person B2 {}Person

' {}Phone
e £ YEmail

The Tut-ExpReport-chain.mfd example (screenshot above) is set up as follows:

Component A supplies all the mapping data, using a sample XML file. The XML file (mf-
ExpReport.xml) appears in the Input XML File field of the Component Settings dialog
box. The Output XML File, of the same name, is automatically inserted when you define
an Input XML file.

ﬂ Componenk Setkings

Cormponent narme: I mf-ExpRepart

—5Schema file

I mf-ExpReport, xsd

—Input XML File
I rmf-ExpRepart, xml

—Cukput XML File
I rf-ExpRepart, xml

Intermediate component B "pass-through" active:

When pass-through is active, the Input XML File field of the intermediate component, is
automatically deactivated. A file name need not exist for the mapping to execute, as
intermediate data is stored in temp files.

If no Output XML File is defined, a default file name will be automatically used. If an
Output XML File entry exists, then it is used for the file name of the intermediate output
file.

Note that it is also possible for intermediate components to have dynamic file names i.e.

connectors to the "File:" item of a component (or even file name wildcards). Please see
Dynamic input/output files per component.
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Click the Output button to preview the results in the Built-in execution engine.

ﬂ Component Settings

Component name: I ExpRep-Target

— 3chema File

I ExpRep-Target,xsd

~ Input =ML File

— Cukput XML File

Final component C does not have an Output XML File assigned to it. The preview button

of component C is active.

Preview 1:
The final result of the mapping from component A via intermediate component B, to target

component C. These are the Travel expenses below 1500.

ﬂﬂ Previes 1 of 1 (2) testnf-ExpRep-Target xml
1 =rxml versi§n="1 0" encoding="UTF-3"7=
2 =gxpense-report xsinoMamespacesSchemalocation="C: testimf-ExpRep-Target xsd"
IIFMp:IMWW.WS.DrgD_Dm ML Schema-instance"=
3 = =Person=
4 =First=Fred=/First=
= =Last=Landiz=/Last=
& =Title=Project Manager=/Title=
7 =Phone=123-456-75=/Phone=
g =Email=f landiz@nanonull cam=/Email=
9 r =Person=
10 = =expense-tem type="Travel" expto="Developmert"=
11 =Date=2003-01-02=Date=
12 =Travel Trav-cost="337 85"
13 =description=Biz jet=/description=
14 r lexpenze-tems
15 = =expenze-tem type="Travel" expto="Accounting"=
16 =Date=2003-07-07 =Date=
17 =Travel Trav-cost="1014 22"/=
18 =description=Ambassadar class=idescription=
19 r =lexpenze-tems
20 - =fexpense-repott=
|
Preview 2:

The result of the mapping from component A to the intermediate component B, i.e. all Travel
expense items. ExpRep-Target.xml is a default file name which is automatically generated

because a file name was not entered in the Output XML file field.
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Preview: 2 aof 1 (2]

=Person=

=First=Fred=/Firzt=
=Lazt=Landiz=Lazt=

=Title=Project Manager=Title=
=Phone=123-456-75=/Fhone=
=Email=f landiz@nanonull.com=Email=
=Perzon=

=Diate=2003-01-02=Date=

=Travel Traw-cost="337.55"=

| =Destinationi=

=fTravel=

=description=Biz jet=/de=cription=
=lexpense-tems=

=expensze-em type="Travel" expto="Accounting"=
=Diate=2003-07-07 =Date=

=Travel Traw-cost="1014 22"=

! =Destination.=

=fTravel=

=deszcription=&mbassador class<idescription=
=lExpense-tems=

=expenze-tem type="Travel" expto="Marketing"=
=Date=2003-02-02=Date=

=Travel Traw-cost="2000"=

ExpRep-Target: Ctest'ExpRep-Targst xml

=7=ml werzion="1.0" encoding="UTF-8"7=
=expenze-report xsinoMamespacesSchemalocation="C: testExpRep-Target xad"

=gxpenze-tem type="Travel" expto="Development"=

27 ! =Destinationi=
28 r =fTravel=
29 =description=Hong Kong=/description=
an r =lexpense-tems
H - =lexpense-report=
Please note:

Each mapping result is displayed in its own Preview window. Click the scroll button(s) to see the
next/previous result.

4| P | Preview 1 of 102 Citestint-ExpRep-Taroet xml

1 SRS ey N B e sty f-ExpRep-Target xml

2 =expense-report x3inf &) intermediste from component ExpRep-Target
it vy o3 orgl20 ExpRep-Target CtestExpRep-Target.xml

3 -_=cF'er3|:|n:~

4 =First=Fred=First=

Clicking the File name combo box displays the result files(s) in a hierarchy. The final target result
is shown at the top, with the intermediate result file(s) shown below. Click a file name to select it,

or use the keyboard keys to navigate through the file list and press Enter.
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ﬂ Component Settings

Component name: I ExpRep-Target

—achema File

I ExpRep-Target,xsd

~ Input %ML File

— Qukput XML File
I ExpRep-out.xml

Setting an Output XML File in the intermediate component B, e.g. to "ExpRep-out.xml", causes
the intermediate data of component B to be saved in a file of that name, e.g. ExpRep-out.xml.

4| p | Preview2of1(2) C:testimf-ExpRep-Target xml
=7xml version="1.0" & . - testmf-ExpRep-Target xml
2 =expense-report xsinf @) intermediste from component ExpRep-Target

it vy w3 orgl2 ExpRep-Target: CtestExpRep-out xml
3 =Perzon=

4 ! =First=Fred=/First=

When "pass-through” is active, files created by an intermediate component are automatically
saved as a temp files and used for further processing of that components output.

The setting "Write directly to final output file" (Tools | Options | General) determines whether the
intermediate files are saved as temporary files or as physical files. For intermediate components a
default file name is used to save the intermediate result, unless a dynamic file name is supplied/
mapped.

The Preview XX of 1 means the number of final targets from the selected target component, one in
this case. The Preview ... (2) refers to the total number of results including all intermediate
components.

Displaying the result with StyleVision
If an SPS file has been assigned to a target component, then clicking the HTML, RTF tab, will
show the resulting data in the respective StyleVision tab in MapForce.
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Nan( hull

Personal Expense Report  Correnoy: @ olers € urcs € ven s
¥ Detailed report

Employee
Information
Fred Landis Project Manager
Title
First Name Last Hame
f landis@nanonull com 123-456-T8
E-Mail Phone

Expense List

Type Expense To Date %}m Expenses $ Description

7 0nl_ Travel| Lodgin

|Trave| = IDevelnpmentj "203 01 | | == Biz jet
02 337.88
M03.07- Travel | Lodgin

|Traue| =l IAchunting = 2003-07 | | = Ambassador class
07 1014.22

Mapping Databaze Query Otpt GIHTML | EIRTF

Note that only outputs of final target components of a mapping chain are shown in the StyleVision
tab in MapForce. StyleVision outputs of intermediate components can not be shown.
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8.5.2

Chained mappings - Pass-through inactive

The Tut-ExpReport-chain.mfd example works differently if the pass-through button is inactive on
component B.

| mf-ExpRepart &| ExpRep-Target  Sp [z )
-« |= [ ] File: mf-ExpReport.x -« |=1 [ ] File: mT-ExpReport-[» [ = |2 ] Fite: (default)
‘E {}expensereport = ‘E {Yexpense-report ‘E {¥expense-report ¢
v = fletailed 0B+ | i = detailed - = dletailed
o == currency 0 B | o = currency e CUTTENEY
-2 {}Person - {}Person B2 {}Person

' {}Phone
e £ YEmail

The automatic transfer of data from component A via component B and further to component C,
has been interrupted by disabling the pass-through button. The Preview buttons of components B
and C determine which part of the mapping chain is generated.

MapForce generates the output for the component where the Preview button is active.

e [fthe Preview button of component B is active, then the result of mapping component A to
component B is generated. Component C is ignored.

Clicking the Output button previews the results in the Built-in execution engine.

Preview:
The result of the mapping from component A to the intermediate component B, i.e. all Travel
expense items.
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Preview: 2 aof 1 (2]

=Person=

=First=Fred=/Firzt=
=Lazt=Landiz=Lazt=

=Title=Project Manager=Title=
=Phone=123-456-75=/Fhone=
=Email=f landiz@nanonull.com=Email=
=Perzon=

=Diate=2003-01-02=Date=

=Travel Traw-cost="337.55"=

| =Destinationi=

=fTravel=

=description=Biz jet=/de=cription=
=lexpense-tems=

=expensze-em type="Travel" expto="Accounting"=
=Diate=2003-07-07 =Date=

=Travel Traw-cost="1014 22"=

! =Destination.=

=fTravel=

=deszcription=&mbassador class<idescription=
=lExpense-tems=

=expenze-tem type="Travel" expto="Marketing"=
=Date=2003-02-02=Date=

=Travel Traw-cost="2000"=

! =Destinationi=

=fTravel=

=description=Hong Kong=/description=
=lexpense-tems=

- =lexpense-report=

ExpRep-Target: Ctest'ExpRep-Targst xml

=7=ml werzion="1.0" encoding="UTF-8"7=
=expenze-report xsinoMamespacesSchemalocation="C: testExpRep-Target xad"

=gxpenze-tem type="Travel" expto="Development"=

e [fthe Preview button of component C is active, MapForce maps the data from the
intermediate component B to component C. Component A is ignored. Component B has
an Input XML File, mf-ExpReport-co.xml, assigned to it, see Saving an intermediate

mapping result in the text below.

—5Schema File

g Component Settings

Component nanme: I Eprep-Targetl

I ExpRep-Target.xsd

—Input XML File

I rf-ExpRepart-ca,xml

—Cukput XML File
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MapForce opens the intermediate file and maps its data to component C. If the input file
of component B exists, this mapping will produce output. This file entry must exist here
for the mapping to execute. MapForce displays an error message if the input file is

missing.

When "pass-through" is inactive, the Input XML File field of the intermediate component
is enabled, as shown abowe.

Note the difference to the case where component B had the "pass-through" button active,

in that case the Input XML file field is automatically disabled.

Preview:

The result of the mapping from intermediate component B to the target component C, i.e. Trawel
expenses below 1500.

4 | 3 | Preview 1 of 1 (2] Citestunf-ExpRep-Taroet xml

1 =xml \-'ersi;:un:"'I 0" encoding="LITF-53"%=
2 =expenze-repart xsinoMamespaceschemalocation="C: testimf-ExpRep-Target xsd"
Pt ey w3 org L2001 Sl Schema-instance"=
3 =Perzon=
4 =First=Fred=/First=
3 =Last=Landiz=iLast=
=3 =Title=Project Manager=/Tile=
7 =Phone=123-456-T8=/Phone=
g =Email=f landiz@nanonull com=/Email=
9 =iPersan=
10 =gxpense-tem type="Travel" expto="Development"=
11 =Diate=2003-01-02=Date=
12 =Travel Trav-cost="337 858"f=
13 =de=cription=0Biz jet=/description=
14 =lexpense-item=
15 =zexpense-item type="Travel" expto="Accounting"=
16 =Date=2003-07-07 =Date=
17 =Travel Trav-cost="1014 22"/=
18 =description=Ambassadaor class=idescription=
14 =lexpenze-tems=
20 =lexpenze-report=
|
Note:

If this mapping is executed from the command line, or generated code, then regardless of the
state of the pass-through button in component B and the selected preview component, MapForce
attempts to generate the output of component B and component C. The setting of the preview
button has no effect.

Since the Input XML file entry is different from the Output XML file entry (which is empty) the
mapping chain is broken and the output for component C cannot be generated. Both the Input
XML File field and Output XML File field have to be identical for code generation to succeed.

Saving the intermediate mapping result
To make the input file of the intermediate component accessible, when "pass-through" is inactive,
the result of the mapping of component A to B must be sawved. This file name is then placed in
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the Input XML File of component B. Only then can data be displayed in the final component C.

To save the mapping result of component B to a file:
1. Click the Preview button of component B to make it active, then click the Output button.

2. Click the Save generated output button in the Output Preview tool bar and give the
XML file a name, e.g. nf - ExpReport - co. xni .

3. Double click the header of component B to open the Component Settings dialog box,
and copy the file name into the Input XML File field and click OK.

&4 Component Settings

Component name: I ExpRep-Target

—achema file

I ExpRep-Target.xsd

— Input %ML File
I mf-ExpReport-co.xml

- oukput XML File
I mf-ExpReport-co.xml

Please note: Both the Input and Output file names must be identical (and present) for
code generation and execution from the command line to occur.

Displaying the result with StyleVision
If an SPS file has been assigned to a target component, then clicking the HTML, RTF tab, will
show the resulting data in the respective StyleVision tab in MapForce.
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Nan( hull

Currency
Personal Expense Report  Correnoy: @ olers € urcs € ven s
¥ Detailed report
Employee
Information
Fred Landis Project Manager
Title
First Name Last Hame
f landis@nanonull com 123-456-T8
E-Mail Phone
Expense List
Type Expense To Date %}m Expenses $ Description
M03-01- Travel| Lodgin
|Trave| = IDevelnpmentj "203 01 | | == Biz jet
02 337.88
M03-07- Travel | Lodgin
|Traue| =l IAchunting = 2003-07 | | = Ambassador class
07 1014.22
Mapping Databaze Query Otpt GIHTML | EIRTF
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8.5.3

Chained mapping example

The example shown below is available as ChainedPersonList.mfd in the ...\MapForceExamples
folder.

Aim:
To create two sets of employee documents, one for human resources and the other for
bookkeeping.

e The document for the bookkeeping department assigns an unique ID to the employee.

e The document for the HR department has the person details, and additionally the
telephone extension.

Ca "Manager"}
C=
| & Employees E i) substring
B [ File: Employees.xmi | & Personlist Erj [estring | &/ Contacts m |
5-|;| {}Company Commert | [ ]Fite: (default) festart |resuttl 1, concat = [ IFile: (defautt)
- {}Hame ‘B {)PersonList Li Hergth ;V;'Iue ] £ ¢} Contacts
-3 {}¥Employees -3 {}Person [ 8 ‘3 {}Contact Trre|
2 {)Manager e =role b E ervalue? B result i ]
------- {}FirstHame - { }First [ 8 Tpvalues &)
....... {}LastName - { }Last [ 3
------- {}PhoneExt - { }Details fi posttion
------- {}Email B {}Person (2) Periocie [result i
‘B {}Programmer e =role
------- {}Firstlame - { First
------- {LastName -~ {}Last
....... {}PhoneExt - { }Details
------- {}Email &= {}Person (3)
B {}Support e Zrole
------- {}Firstlame - { First
------- {LastName -~ {}Last
....... {}PhoneExt - { }Details
------- {}Email
Components:
Employees:

The Employees.xml instance file contains four people with the roles in the sequence: manager,
programmer and support.

PersonList: (output will be the HR document) - Intermediate component
e Arole attribute is added to the person data, and the position hierarchy that exists in the
Employees component is removed.
e The "pass-through" button is active.

Contacts: (output will be the bookkeeping document)
e An ID element is added to the Contact data to make sure that person data is unique.

How it works:

PersonList:
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e The person element is duplicated twice to allow for the three types of roles that exist
within the company.

e The role names are added as strings, using constant components, in the same
sequence as in the Employees component.

Contacts:
e The substring function splits off the first character of the role attribute and forwards it to
the concat function.

e The position function iterates over all the Person nodes, assigns a sequential number
(starting at 1) and forwards it to the concat function.

e The concat function combines the substring character, a hypen (from a constant
component) and the position number and forwards it to the ID element of the Contacts
component.

Result:

PersonList component: (output: HR document) Contacts component: (output: bookkeeping

document)
1 | » | Preview 20t 1(2) [ffgh PersonList: C:\Documents and Setir | 4 | 3 | Preview 1 af 1 (2) | CiDocuments and Settingsplyihy
1 =7uml version="1 0" encoding="UTF-5"7= 1 %?xnﬂ version="1 0" encoding="UTF-8"7=
=PerzonLizt xzinokamespaceSchemal ocation="C:DOCUME~1 2 =Contacts xsinokamespaceSchemalocation="C: DOCUME~1
hittp: Sy w3 org 2001 ML Schema-instance"= hittp: ey o3 or 2001 HMLSchema-instance"s
3 =Perzon rale="Manager"= 3 <Contacts
4 =First="ernon=JFirst= 4 2|01 =0=
5 <Lastl>CaIIab\,f=.ﬂ_aslt= 5 =First="arnon=/First=
S erﬁDeha|Is>:5E=2<JDeta|Is¢= B «Last=Callabry=Last=
=Perzan=
7 =fContact=
g =Perzon role="Programmer"= a =Cortacts
9 =Firat=Frank=/First= g ID=P_ 2=l
10 =Last=Further=/Last= . .
11 =Detailz=471 =/Details= 1o sFirst=Frank=First-
3 —Persone i =Last=Further=Last=
13 =Perzon role="Support"= 1 g :ICCDI_TE'C?:
14 <First=Loby=/First= anta
15 <L ast=Matise<iasts 1; <E>§'iq’;D> Fret
16 <Details=963<Details= crirstLonyairets
17 < Persons 16 =Last=Matize=lLast=
15 =Perzon role="Support"= 17 =fContact=
19 <First=-Susi=/First= & eontact=
20 =Lazt=Sanna=Lazt= 18 <I[?>S'4<'ﬂ[_)> )
21 =Details=T53=/Details= 20 <First=Susi=/First-
22 =Person= 21 =Last=Sanna=/Laszt=
23 =PersanList= 2 =iCortact=
23 =iContacts=
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8.6

Using Functions

The functions available in the selected language are displayed in the Libraries window. The

expand and contract icons show, or hide the functions of that library.

Libraries - O X

5 core ;l
2flaggregate functions
gficonversion functions
gHfile path functions
gxlgenerator functions
xlogical functions
gximath functions
gxinode functions
gxistring functions

Summing-nodes

E xsh

g=jxpath functions
lang result = lang( stri

XSLT selected

Function tooltips

Explanatory text (visible in the libraries pane) on individual functions can be toggled on/off by

clicking the Show tips icon in the tool bar. Placing the mouse pointer over a function header,

displays the information on that function.

To use a function in Mapping window:

Result is true iF ais equal b, otherwise False, J

1. Select the programming language you intend to generate code for, by clicking one of

the output icons in the title bar.

2. Click the function name and drag it into the Mapping window.

3. Use drag and drop to connect the input and output parameters to the various icons.

Note that placing the mouse pointer over the "result = xxx" expression in the library pane,

displays a ToolTip describing the function in greater detail.

Function context menu

Right clicking a function in the Mapping window, opens the context window.
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Priority Context

=
Ll

Shiowe Library in Eunction Header

+3

Replace Camponent with Internal Function Struckure

¥oCut Chrl+
Copy ChrHC
B paste Chrl+Y
¥ Delete Delete
Properties
Priority Context When applying a function to different items in a schema, MapForce
needs to know what the context node will be. All other items are then
processed relative to this one. This is achieved by designating the
item (or node) as the priority context. A circle appears around the icon
so designated. Please see Priority Context in the Reference section,
for an example.
B ecual
% resurtT
Show Library in Displays the library name in the function component.

Function Header

Replace Component Replaces the user-defined component/function with its constituent
with Internal Function parts, not available for functions.
Structure

Cut/Copy/Paste/Delete The standard MS Windows Edit commands, allow you to cut, copy
etc., any components or functions \isible in the mapping window. All
connectors will be retained except for those which would have to be
replaced.

Properties Not available for functions.

Extendable functions

Several functions available in the function libraries are extendable: e.g. the concat, "logical-and",
"logical-or", and IF-ELSE functions. The parameters of these types of function can be inserted/
appended and deleted at will.

Clicking the "plus” icon inserts or appends the same type of parameter, while clicking the check
mark deletes the parameter.

Please note: "dropping" a connector on the "plus" symbol, automatically inserts/appends the
parameter and connects it.
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fi concat

Insert value r:"'fall..IE’l @I
R
[value2 Efresult[

]9_

Append value [fi‘faluea ®|
Ll

Delete valueT

W

The IF test parameters, of the IF-Else function can be extended in the same way.

_'EI if-elze

L,

'f_hu:u:un (=]

_ﬁl if-else avalue-trued
“hool EDDE Efresult];

salue-trges

value-true |resultl]
[37 137

ETNaIue-false ETn:therWise
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8.7 Loops, groups and hierarchies

There are several ways of looping through source and target hierarchies which allow you to define
how you want to loop, or group, sets of data.

The following links show you how this can be achieved. Please note that these examples are not
sequential, they appear in various locations within the documentation.

Value-Map

Priority Context
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8.8

Mapping rules and strategies

MapForce generally maps data in an intuitive way, but there are some scenarios where the
resulting output seems to have too many, or too few items. This is what this section will cover.

General rule:
Generally, every connection between a source and target item means: for each source item,
create one target item.

If the source node contains simple content (e.g. string, integer etc.) and the target node accepts
simple content, then the content is copied, and the data type is converted if necessary.

There are some exceptions to this rule, but it generally holds for all connections.

The "context" and “current” items

MapForce displays the structure of a schema file as a hierarchy of mappable items in the
component. Each of these nodes may have many instances (or none) in the instance file or
database.

Example: If you look at the source component in PersonListByBranchOffice.mfd, there is only a
single node first (under Contact). In the BranchOffices.xml instance file, there are multiple first
nodes and Contact nodes having different content, under different Office parent nodes.

It depends on the current context (of the target node) which source nodes are actually selected
and have their data copied, via the connector, to the target component/item.

| Cai |"Nanu:unu||, Inc." wE| OfficeName
efault |OfficeName

& BranchOffices
&1 [ I File: BranchOffices.xml

i) ecusl

resuttie— | S Office

odefrowy

e

on-true

El {}BranchOffices

ool

Dn-falsel}

| LookupPerson

=

.

wE| Office_Hame
wi|First_Hame

Ewresult

wiLast_Hame

&1 [ ] File: {default)
B {}PersonList Liz
El {}Person

....... =role

This context is defined by the current target node and the connections to its ancestors:

e |Initially the context contains only the source components, but no specific nodes. When
evaluating the mapping, MapForce processes the target root node first (PersonList),
then works down the hierarchy.
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e The connector to the target node is traced back to all source items directly or indirectly
connected to it, even via functions that might exist between the two components. The
source items and functions results are added to the context for this node.

e For each new target node a new context is established, that initially contains all items of
the parent node's context. Target sibling nodes are thus independent of each other, but
have access to all source data of their parent nodes.

Applied to the example mapping abowve (PersonListByBranchOffice.mfd):

e The connection from Office through the filter (Office) to PersonList defines a single office
as the context for the whole target document (because PersonList is the root element of
the target component). The office name is supplied by the input component, which has a
default containing "Nanonull, Inc."

e All connections/data to the descendants of the root element PersonList, are
automatically affected by the filter condition, because the selected single office is in the
context.

e The connection from Contact to Person creates one target Person per Contact item of
the source XML (general rule). For each Person one specific Contact is added to the
context, from which the children of Person will be created.

e The connector from first to First selects the first name of the current Contact and writes it
to the target item First.

Leaving out the connector from Contact to Person would create only one Person with
multiple First, Last, and Detail nodes, which is not what we want here. In such situations,
MapForce issues a warning and a suggestion to fix the problem: "You can try to connect
Contact with Person to resolwe":

Al LN EREBEES

|__:_| @ PersaonListByBranchOffice mfd Mapping walidation successtul - 0 error(s), 1 warningi(s)
i Information: The output component EJ Perzonlist haz no output file name set. A default file name will be uzed)
. [»Perzon has no input connection and will be generated only once.

g --------- “au can try to connect [>Caontact with [»>Person to resalve.
T Q PersanListByBranchoffice mfd Execution successful - O errar(z], O warning(s)
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Sequences

MapForce displays the structure of a schema file as a hierarchy of mappable items in the
component.

Depending on the (target) context, each mappable item of a source component can represent:
e asingle instance node of the assigned input file

e asequence of 0to multiple instance nodes of the input file

If a sequence is connected to a target node, a loop is created to create as many target nodes as
there are source nodes.

If a filter is placed between the sequence and target node, the bool condition is checked for each
input node i.e. each item in the sequence. More exactly, a check is made to see if there is at
least one bool in each sequence that evaluates to true. The priority context setting can influence
the order of evaluation, see below.

As noted abowe, filter conditions automatically apply to all descendant nodes.

Note: If the source schema specifies that a specific node occurs exactly once, MapForce may
remowe the loop and take the first item only, which it knows must exist. This optimization can be
disabled in the source Component Settings dialog box (check box "Enable input processing
optimizations based on min/maxOccurs").

Function inputs (of normal, non-sequence functions) work similar to target nodes: If a sequence
is connected to such an input, a loop is created around the function call, so it will produce as
many results as there are items in the sequence.

If a sequence is connected to more than one such function input, MapForce creates nested
loops which will process the Cartesian product of all inputs. Usually this is not desired, so only
one single sequence with multiple items should be connected to a function (and all other
parameters bound to singular current items from parents or other components).

Note: If an empty sequence is connected to such a function (e.g. concat), you will get an empty
sequence as result, which will produce no output nodes at all. If there is no result in your target
output because there is no input data, you can use the “substitute-missing” function to insert a
substitute value.

Functions with sequence inputs are the only functions that can produce a result if the input
seqguence is empty:

e "exists", "not-exists" and "substitute-missing" (also "is-not-null, "is-null" and "substitute-
null", which are aliases for the first three)
e aggregate functions ("sum", "count" etc.)

e regular user-defined functions that accept sequences (i.e. non-inlined functions)

The sequence input to such functions is always evaluated independently of the current target node
in the context of its ancestors. This also means that any filter components connected to such
functions, do not affect any other connections.
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Priority context
Usually, function parameters are evaluated from top to bottom, but its is possible to define one

parameter to be evaluated before all others, using the priority context setting.

In functions connected to the bool input of filter conditions, the priority context affects not only
the comparison function itself but also the evaluation of the filter, so it is possible to join together
two source sequences (see CompletePO.mfd, CustomerNo and Number).

ShartPo
|21 EC]File: ShortPo.xmi
-3 {}shortP0
. {}CustomerHr Fiy equal
E| {}Linetems= st | CompletePo
B {}Lineltem W -« |= ] Fite: (def;
"""" {} ArticleHr ocefrowe | on-true ‘B () Complg
e £} Amount ol or-falsel> 1= {}Custqg
........ { ¥}Hum
Customer s i £ ¥Fir
= {]File: Customersxml> |  #° - |4e e {}La
El {}Customers 24{}ad
El {}Customer st
-{ }Humber b 3O
i { }FirstHame | _'EJ count ....... {371

In this example, the priority context forces ShortPO/CustomerNr to be evaluated before iterating
and filtering the Customer nodes from the Customers component. See example Priority Context
node/item

Overriding the context
Some aggregate functions have an optional “parent-context” input.

If this input is not connected, it has no effect and the function is evaluated in the normal context
for sequence inputs (that is, in the context of the target node's parent).
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f& min
&| Customers Text file
i - arent context ElTe
S| (' ]File: aggregate. XML —— VESU“T B ("] File: {default)
“H {}Customers El {}Rows
‘B {}Customer f mox
- {iumber arert-corntext
. ....... { YFirstllame W rESUHT
-~ {}Lastllame
El {}Address fly court
"""" {}street arent contest -
- {}City ezt s T
b { }ZIP
By sum
arent-context resut
alues
Ty av

arent-context
result
alues T

If the parent-context input is connected to a source node, the function is evaluated for each
“parent-context” node and will produce a separate result for each occurrence.

Exceptions to the general rule (for each source item, create one target item)

e A target XML root element is always created once and only once. If a sequence is
connected to it, only the contents of the element will be repeated, but not the root
element itself. The result may, howewer, not be schema-valid. If attributes of the root
element are also connected, the XML serialization will fail at runtime, so you should avoid
connecting a sequence the root element. To create multiple output files, connect the
sequence to the "File" node instead, via some function that generates file names.

e Some other nodes, like XML attributes, or the output component inside a user-defined
function, accept only a single value.

Bringing multiple nodes of the same source component into the context:
This is required in some special cases and can be done with Intermediate variables.
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9 Data Sources and Targets

This section describes the various source and target component types that MapForce can map
from/to.

e XML and XML schema
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9.1 XML and XML schema

This section deals with slightly more advanced concepts than the mapping of XML to XML/
Schema files. Simple XML to XML/Schema mapping and how to achiewe this, has been discussed
in the Tutorial section.

The following concepts are discussed:

e Using DTDs as "schema" components

e Derived XML Schema types - mapping to

] Name support
e Nil Values / Nillable

e Comments and Processing Instructions

e (CData sections

e Wildcards - xs:any
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9.11

Using DTDs as "schema" components

MapForce 2006 SP2 and abowe, support namespace-aware DTDs for source and target
components. The namespace-URIs are extracted from the DTD "xmlins"-attribute declarations, to
make mappings possible.

Adding DTD namespace URIs

There are however some DTDs, e.g. DTDs used by StyleVision, which contain xmlns*-attribute
declarations, without namespace-URIs. These DTDs have to be extended to make them useable
in MapForce.

e The DTD has to be altered by defining the xmlIns-attribute with the namespace-URI as
shown below:

<IATTLIST fo:root
xmins:fo CDATA #FIXED 'http://www.w3.0rg/1999/XSL/Format’

Altova MapForce 2015 © 2014 Altova GmbH



Data Sources and Targets XML and XML schema 147

9.1.2 Derived XML Schematypes - mapping to

MapForce supports the mapping to/from derived types of a complex type. Derived types are
complex types of an XML Schema that use the xsi:type attribute to identify the specific derived

types.

The screenshot below shows the definition of the derived type "US-Address", in XMLSpy. The
base type (or originating complex type) is, in this case, AddressType. Two extra elements were
added to create the derived type US-Address.

US-Address ? | QE'_

I o

Mapping to derived types in MapForce:
1. Insert the XML schema MFCompany.xsd that is available in the ...\Tutorial folder, click
Skip, then select Company as the root element.

£8| MF Company
-« |= fFile: MFCompany.xmi
EI {}Company Foot element
@ {}Address Tree|
@ {}Person

[ ]

2. Click the TYPE button to the right of the Address element which shows that derived types
exist in the Schema component.

Select denved schema types to dizplay in zeparate nodes:

2 {} AddressType d
[ {}UK-Address
L[] {3US-Address

" o

| k. I Cancel |

p

3. Click the check box next to the derived type you want to use, e.g. US-Address, and
confirm with OK.
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A new element Address xsi:type="US-Address" has been added to the component.
4. Click the expand button to see the mappable items of the element.

&| MFCompany
ﬂE El File: MFCompany.xmil
‘B {}Company Foot slement
@ {} Address Trre|
-3 {} Address xsitype="US-Address"

j H{}Person

5. You can now map directly to/from these items.

Please note:
You can include/insert multiple derived types by selecting them in the Derived Types
dialog box, each will have its own xsi:type element in the component.
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9.13

QName support

QNames (Qualified Names) allow you reference and abbreviate namespace URIs used in XML and
XBRL instance documents. There are two types of QNames; Prefixed or Unprefixed QNames.

PrefixedName Prefix "' LocalPart

UnPrefixedName LocalPart
where LocalPart is an Element or Attribute name.

<Doc xmlns:x="http://myCompany.com">
<x:part>

</Doc>

X is the namespace reference to "http://myCompany.com"” and <x:part> is therefore a valid
QName, as:

X is the namespace prefix
part is the LocalPart, i.e. the element name.

When mapping from source to target components QName prefixes will be resolved.

MapForce supports the following QName functions in the Lang section of the Libraries pane:

QName

Constructs a QName from a namespace URI and a local part. Use this function to create a
QName in a target component. The uri and localname parameters can be supplied by a constant
function.

B aMame
ri

result
ocalname

QName-as-string
Converts a QName to a string in the form {http://myCompany.com}local.

iy GMame-as-string
[FaMzme | result[y

local-name-from-QName
Extracts the local name from a QName.

E local-name-from-Gkame

[MEme | result [

This function is extremely useful when mapping XBRL instance documents containing
hypercubes.
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I« |E1 {} xbrlizxbrl XBRL inztar
@Pmﬁt and Loss Statement hittp: haeweiy i = id
?@G?ogrs?n.mcai andf By Products Diws, -E@Pmﬁt and Loss Statd
E I:J—E;ﬁenm’._le_'r E Em Geagraphical and
EI _xhrll.ldentrﬁer [ 3 E‘ J—# e ntifier E
| = 5‘_:“;"“* il B {} briizidentifie
bt LJ_EF;H::O l = d The type for th | - =echema
EI xbr| |.|:-|erlo e type far the pi = J—;pen’oa’ @
i - {} zbrli:startDate [ 8 =
) 7 B {} xbrii:period
— £ ¥ xbrlizendDate [ 8 _f_,,, local-name-from-Glame 2 i
- £ ecual - {3 xbrli:start
-~ { }xbrlizinstant B EmE | result )
i Zlm i {3} xbrilizendD|
- { } xbrlizforever — resutt b— O
B Geasrapt o [ et
D}Efeograpmce-.f Breakdown B | lllllll O
....... { Geographical Breakdown E-EI,;J\—; Geagraphica
8,1 8y Products Breakdown Bl Breakdor I AR E {}Geograph

{}By Products Breakdown Lrocedayy on-true | L 8y eroduct
= F ubrii:context | on-falsely L {}By Produy
S -2 wbrlizcon
:-a,__i_jpmﬁr and Loss Statemend = id
(#]Revenues B Pt &
(#]Costs of production E-Ryeue
(#]Costs of marketing . (F]|Costs
- (#]Costs of transport (F|Cost4

What the mapping does is filter those facts where the local name of the content of the explicit
member (d-g:Vancouwer) is equal to "Vancouver". Note that the content of the member is itself a
QName.

{¥brli:context id=""Year2807 Vancouver BeveragesTotal">
<xbrli:zentity>
<xbrli:identifier scheme="http://wuww.stockexchange/ticker">ACHE{/xbrlizidentifier>
<xbrli:segment>
<xbrldi:explicitMember dimension="d-g:GeographicalBreakdown">d-g:Vancouver</xbrl
<xbrldi:explicitHember dimension="'d-b:ByProductsBreakdown">d-b:BeveragesTotald{sx
</%brli:segment>

All the facts that belong to the dimension GeographicalBreakdown are filtered and passed to the
target component.

=context id=""ear2007 _“ancouver_BeveragesTotal"=

=entity=

=idertifier scheme="http:ifnewewe stockexchangeticker'=ACME=/dertifier-

=zegment=

i =explicithember dimension="d-b:ByProductsBreakdown” xmins="http: iHbrl.org/2006 kb di=d-b: Beveraged
=gxplicittember dimension="d-g.GeographicalBreakdown" xmins="http: bl orgi20088heldi" f=

=izegment=

=lentity=

=period=

=ztartDate=2007-01 -01 =istartDate=

=endDate=2007-12-31 =fendDate-

=heriod=

=licontext=

=p:Revenues contextRef="Year2007 _Nancouver _BewveragesTotal" unitRef="USD" decimalz="0"=4=/:Revenues=

=prCoztzOfPraduction u:u:untextRef=?‘r‘earEIZIIIIT_‘-.-’anu:-:uuver_EleveragesTntal" unitFef="U=D" decimalz="0"=1=%.C0

=prcoztzOtharketing contextRef="Year2007_Vancouver_BeveragesTotal" unitRef="UsD" decimalz="0"=1=j Cost

=p:ProfitLoss contextRef=""ear2007 _“ancouver_BeveragesTotal" unitRef="USD" decimalz="0"=2=/p:ProfitLoss=

Altova MapForce 2015 © 2014 Altova GmbH



Data Sources and Targets XML and XML schema 151

namespace-uri-from-QName
Extracts the namespace URI from a QName.

E namespace-uri-fram-cikame

[MEme | resutt[y
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9.14

Nil Values / Nillable

The XML Schema specification allows for an element to be valid without content if the

ni |l abl e="true" attribute has been defined for that specific element in the schema. In the
instance XML document, you can then indicate that the value of an element is nil by adding the
xsi:nil="true" attribute to it. This section describes how MapForce handles nil elements in

source and target components.

'xsi:nil' versus 'nillable’

The xsi : ni |l ="true" attribute is defined in the XML instance document.
14 “Personz
15 =Prirmarykey=2</Primarykey>
16 =Fareignkey=1</Foreignkey:>
17 =EMail=bififdamail. com</EMail=>
18 =<First=hiff</First=
19 <Lastrhander=/Last>
20 <PhoneExt=22</PhoneExt=
21 <OrderlD xsi:nil="true"/=
22 =Title=IT serices=/Titlex
23 </Personz

The xsi : ni | ="true" attribute indicates that, although the element exists, it has no content. Note
that the xsi : ni | ="true" attribute applies to element values, and not to attribute values. An
element with xsi : ni | ="t rue" may still have other attributes, even if it does not have content.

The xsi : ni | attribute is not displayed explicitly in the MapForce graphical mapping, because it is
handled automatically in most cases. Specifically, a "nilled" node (one that has the
xsi:nil="true" attribute) exists, but its content does not exist.

The ni | | abl e="true" attribute is defined in the XML schema. In MapForce, it can be present in

both the source and target components.

Lo FEMail | M“_’
rio First name  OrdetlD
_EE*.E e . isket |
. +oo last minCcc [0
. 'oagmmmmmmm 1 maxcs |1
! r-+ PhoneExt | -
e Dolmmmeemiiand type e Etring
P . | i ! i
! : g oocoocos0 derivedBy
: L -'-_-'I:iEI-E- 0T 'E default
P fixed
- cahstraints — nillzkle
block
4 I I 4 form
Test  Gid | Schema  wisDL | 4 [ »| e
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Nillable elements as mapping source

MapForce checks the xsi : ni | attribute automatically, whenever a mapping reads data from nilled
XML elements. If the value of xsi : ni | is true, the content will be treated as non-existent.

When you create a Target-driven mapping from a nillable source element to a nillable target
element with simple content (a single value with optional attributes, but without child elements),
where xsi : ni | is set on a source element, MapForce adds the xsi : ni | attribute to the target
element (for example, <Order I D xsi:ni |l ="true"/>).

When you create a Copy-All mapping from a nillable source element to a nillable target element,
where xsi : ni | is set on a source element, MapForce adds the xsi : ni | attribute to the target
element (for example, <Order I D xsi:ni |l ="true"/>).

To check explicitly whether a source element has the xsi : ni | attribute set to true, use theis-
xsi -ni | function. It returns TRUE for nilled elements and FALSE for other nodes.

To substitute a nilled (non-existing) source element value with something specific, use the
substi t ut e- m ssi ng function.

Notes:

e Connecting the exi st s function to a nilled source element returns TRUE, since the
element node actually exists, even if it has no content.

e Using functions that expect simple values (such as mul ti pl y and concat ) on
elements where xsi : ni | has been set does not yield a result, as no element content
is present and no value can be extracted. These functions behawe as if the source
node did not exist.

Nillable elements as mapping target

When you create a Target-driven mapping from a nillable source element to a nillable target
element with simple content (a single value with optional additional attributes, but without child
elements), where xsi : ni | is set on a source element, MapForce inserts the xsi : ni | attribute
into the target element (for example, <Order I D xsi : ni |l ="true"/>). If the xsi : ni | ="true"
attribute has not been set in the XML source element, then the element content is mapped to the
target element in the usual fashion.

When mapping to a nillable target element with complex type (with child elements), the xsi : ni |
attribute will not be written automatically, because MapForce cannot know at the time of writing
the element's attributes if any child elements will follow. For such cases, define a Copy-All
connection to copy the xsi : ni | attribute from the source element.

When mapping an empty sequence to a target element, the element will not be created at all,
independent of its nillable designation.

To force the creation of an empty target element with xsi : ni | set to t rue, connect the set - xsi -
ni | function directly to the target element. This works for target elements with simple and
complex types.
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If the node has simple type, use the substi t ut e- m ssi ng-wi t h- xsi - ni | function to insert

xsi : ni | in the target if no value from your mapping source is available. This can happen if the
source node does not exist at all, or if a calculation (for example, multiply) involved a nilled source
node and therefore yielded no result.

Note:

e Functions which generate xsi : ni | cannot be passed through functions or
components which only operate on values (such as the i f - el se function).
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9.1.5 Comments and Processing Instructions

Comments and Processing Instructions can now be inserted into target XML components.
Processing instructions are used to pass information to applications that further process XML
documents.

Note: Comments and Processing instructions cannot be defined for nodes that are part of a copy-
all mapped group.

To insert a Processing Instruction:
1. Right click an element in the target component and select Comment/Processing
Instruction, then one of the Processing Instruction options from the menu (Before, After)
2. Enter the Processing Instruction (target) name in the dialog and press OK to confirm, e.g.
xml-stylesheet.
This adds a node of this name to the component tree.

LY ALY

m
-~
ot
2]
&
[+

[ C=/{"href="book.css” type..”

‘B {}Lineltems
-2 {}Lineltem

3. You can now use for example, a constant component to supply the value of the
Processing Instruction attribute, e.g. hr ef =" book. css" type="text/css".

Note:
Multiple Processing Instructions can be added before or after, any element in the target
component.

To insert a comment:
1. Right click an element in the target component and select Comment/Processing
Instruction, then one of the Comment options from the menu (Before, After).

B {}Lineltem

-2 {}Article
....... {¥Number
....... { comment|)

(=155 article number”

....... {} SinglePrice
....... {¥}Amount
....... {}Price
-8 {}Total

....... {3} TotalSum

- { } Totalltems

This adds the comment node (<!--comment() ) to the component tree.
2. Use a constant component to supply the comment text, or connect a source node to the
comment node.

Note:
Only one comment can be added before and after, a single target node. To create
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multiple comments, use the duplicate input function.

To delete a Comment/Processing Instruction:
¢ Right click the respective node, select Comment/Processing Instruction, then select
Delete Comment/Processing Instruction from the flyout menu.
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9.16

CDATA Sections

CDATA sections are used to escape blocks of text containing characters which would normally
be interpreted as markup. CDATA sections start with "<[[CDATA[" and end with the "]]>".

Target nodes can now write the input data that they receive as CDATA sections. The target node
components can be:

e XML data

e XML data embedded in database fields

e XML child elements of typed dimensions in an XBRL target

To create a CDATA section:
1. Right click the target node that you want to define as the CDATA section and select
"Write Content as CDATA section".

&|
&1 L File: (default)
E| {3} ShortinfoWithHTML
‘= {}mnfo
L { ) Title
. {} Descrintion
fifh Add Duplicate Input Before

fiff Add Duplicate Input After
#=" Rernove Duplicate

Comment/Processing Instruction k

| Write Content as COATA section

A prompt appears warning you that the input data should not contain the CDATA section
close delimiter 1]>', click OK to close the prompt.

The [C.. icon shown below the element tag shows that this node is now defined as a
CDATA section.

{? Description

Note:
CDATA sections can also be defined on duplicate nodes, and xsi:type nodes.

Example:
The HTMLinCDATA.mfd mapping file available in the ...\MapForceExamples folder shows an
example of where CDATA sections can be very useful.

In this example:

e Bold start (<b>) and end (</b>) tags are added to the content of the Trademark source
element.

e [talic start (<i>) and end (</i>) tags are added to the content of the Keyword source
element.

e The resulting data is passed on to duplicate text() nodes in the order that they appear in
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the source document, due to the fact the the Subsection element connector, has been
defined as a Source Driven (Mixed content) node.

e The output of the MixedContent node is then passed on to the Description node in the
Shortinfo target component, which has been defined as a CDATA section.

| £ SectionedPage

E|E|FiIe:AppIicationsPage.xml
‘& {}Page Al ns

LB {}tem On
{}Title The
{¥MainSection D
= author Authoro
be text()

- Fbe text()
{3 Trademark
- {} Keyword

{} subSection Further o

i

o
praluel

pvalued =

pvalue? & result

| &/ shortinfo
&1 [ ] File: (default)
E‘ {} ShortinfoWithHTML
5-{3 {}Info
- { }Title
[(c} Description

:V_ﬂ_ Sl |

G & compute-when |

+E| {}MixedContent *
R text) rr

Abctextl) (2)

fibc text() (3)

| o Y xsiany 1) J

S

_ﬁl concat
Bvaluat

Evalue2 B result
Fevalued |

Clicking the Output button shows the CDATA section containing the marked-up text.

10 </Info=

r <Info=
] | <Title=MapForce=Title=
9 { =Description=<{[CDATA[Alova <b=MapForce«/b= 2014 Enterprise Edition is the premier <i=XML</i=

! <i=database</i= | <i=flat file</i= / <i=EDl=/i= data mapping tool that auto-generates mapping code in
<i=XS5LT<ft= 1.0/2.0, <i=XQuery</i-, <i=Java<fi= , <i=C++<fi= and <i=C#=fi= . It iz the definitive tool for
data integration and infoermation lewverage.]]==/Description>
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9.1.7 Wildcards - xs:any / xs:anyAttribute

The wildcards xs:any (and xs:anyAttribute) allow you to use any elements/attributes from
schemas . The screenshot shows the "any" element in the Schema view of XMLSpy.

Person

stiributes

EPrirr'larg,.rbﬂiv.a1_.r
=Forei gnkey

= EMail

= 1]

1
3
-

§

= PhoneExt

= Title

constraints

Globals

Details

MNamespaces

In MapForce the schema structure is shown as below with a "selection” button Eltothe right of
the xs:any element (and xs:anyAttribute).

‘3 {}Person

------- {} PrimaryKey

------- {}ForeignKey

------- {}EMail

....... O xsiany =) Annie
....... {}First

....... {}PhoneExt
....... {3} Title

------- = xzanydtiribute 15|

Clicking the xs:any selection button = opens the "Wildcard selections" dialog box. The entries
in this listbox show the global elements/attributes declared in the current schema.
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it

@Wildcard selections

Select global elements to display in separate nodes:

-

(=]

Elements
[0 |address
[ | Atova
''''''''''''' ... Department
[] | Office
[] | Person

To use elements or attributes from a different schema, didk l

Mamespace

Impart a different schema I

[ Ok ]l Cancel ]

Clicking one, or more of the check boxes and confirming with OK, inserts that element/attribute

(and any other child nodes) into the component at that position.

‘B {}Person

------- = xz:anyAftribute E
------- {}PrimaryKey

------- {}ForeignKey

------- {}EMail

....... Oxsany S| Annie

‘& {}Department [xs:any)
....... {}First

....... {}PhoneEﬂ
------- {}Title

You can now map to/from these nodes as with any other element.

To remove a wildcard element:

e Click the selection button, then deselect the global elements.

To use elements from a different schema:

1. Click the "Import a different schema" button in the "Wildcard selections” dialog box.

2. Select the schema you want to import the elements from.
You can now define if you want to import the other schema into the currently open one, or
generate a new "wrapper" schema which contains references to both schemas.

Altova MapForce 2015
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Import Schema @

Spedfy details for importing the selected additional schema into the current component.

| Import into current schema |

Import the selected additional schema into the current schema of the component.
The selected additional schema will be imported directly into the current schema.

| Generate wrapper schema ‘

Generate a new schema file if importing into the current schema of the component is not
desirable or not possible, The wrapper schema will just indude the current schema of the
component and import the selected additional schema.

The new wrapper schema will then be set for the current component,

Cancel

3. Click the button to select which of the two options you want.

Import into current schema

The screenshot shows the global elements available if the imported schema is the
HasExpenses.xsd file available in the ... \MapForceExamples folder. Three expense related
elements have been selected.
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.

@ Wildeard selections

Select global elements to display in separate nodes:

.

=]

Elements
Address
Altova

Date
Department
Location
Meal

Office
Parking

O
O
O
O
O
O
O
O

Perzon

{ Travel

EXpENSE
expense-tem

[0 | italic

[] | marketing-expenses
[] | strong

Mamespace

To use elements or attributes from a different schema, didk [

Impart a different schema

| |

| o

Cancel ]

Having clicked OK, each of the elements (and any child elements they may hawve) are added to

the component below the xs:any wildcard node.

[ ‘= {¥Person =
------- = xs:anyAttribute (5

------- {}PrimaryKey

------- {}ForeignKey

....... { ¥ EMail

....... () xs:any =] Annie

& {} Travel (xs:any)

------- {}expense (xs:any)

- {}expense-item (xs:any)
------- {}First

m

....... {}PhDHEE:d
B S {}Title

Each of the imported nodes has a (xs:any) annotation to show that it has been imported.

Note:

Importing into the current schema, overwrites the schema at that location. You must
therefore have the user rights to do so. A remote schema that you might have opened
using the "Switch to URL" button cannot be overwritten, and cannot be imported in this

way.

Altova MapForce 2015
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Generate wrapper schema
1. Click the "Generate wrapper schema" button in the "Wildcard selections” dialog box,
enter the name of the new wrapper schema and click Sawe.
A default name is supplied in the form XXXX-wrapper.xsd. This new wrapper schema will
include the current schema and import the other one.

A prompt appears asking if you want the Component Setting schema location to
reference the wrapper schema, or if you want to change it to reference the previous main
schema.

2. Click No to keep the reference to the wrapper schema, or click Yes to change the
schema location to the previous main schema.
The imported nodes are shown as before in the component.

Note:
Using the generate wrapper option allows you to use remote schemas, with a URL, and
add elements from another schema to the current component.
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9.2 HL7v3.xto/from XML schema mapping
Support for HL7 version 3.x is automatically included in MapForce 2015 as it is XML based.
A separate installer for the HL7 V2.2 - V2.5.1 XML Schemas and configuration files, is available

on the MapForce Libraries page of the altova website. Select the Custom Setup in the installer, to
only install the HL7 V3 components and XML Schemas.

Location of HL7 XML Schemas after installation:

Windows XP machine: “C:\Program Files\Altova\Common2015\Schemas\ hl7v3"
“C:\Program Files\Altova\Common2015\Schemas\ hl7v3"

“C:\Program Files\Altova\Common2015\Schemas\ hl7v3*

Windows Vista machine:

Windows7 machine:

If a 32-bit MapForce application is used on a 64-bit operating system, then the location is
“C:\Program Files(x86)\Altova\Common2011\Schemas\ hl7v3“.

HL7 documents can be used as source and target components in MapForce. This data can also
be mapped to any number of XML schema components.
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10

How To... Filter, Transform, Aggregate

This section deals with common tasks that will be encountered when creating your own

mappings.

General:

| want to:

Filter data based on specific criteria
Sort input data based on a specific key

Use dynamic/multiple input and output
files when mapping

Map/use a derived complex type
(xsi:type)

Create a recursive user-defined mapping

Use min, max, sum, awy, and count
aggregate functions

Use an input component as a
parameter during command line
execution

Specify an alternative value for an input
component

Define and execute a mapping with
different input and output files as those
defined at design time

Transform an input value to an output
value

Run MapForce from the command line
Create my own catalog files

Merge multiple source files into a single
target file

Nodes
| want to:

Test nodes; existing / not existing nodes
Group nodes by their content

Map data based on the position of a
node in a sequence

Read this section

Filtering data

Sort component - sort input sequences

Dynamic and multiple input/output files
per component

Derived XML Schema types - mapping to

Recursive user-defined mapping

Aqggregate functions

Input values /overrides

Input values / overrides

Command line - Component Names

Value-Map - Transforming input data

Command line parameters

Catalog files in MapForce

Merging multiple files into one target

Read this section

Node testing, exists / not exist

Grouping nodes / node content

Position of context items in a sequence

Altova MapForce 2015
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Comment a mapping / specific Annotations / Commenting
connectors or nodes

Define the node which is to act as the Priority context node/item
context node in a source file.

Add Comments and Processing
Instructions
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10.1 Filter components - Tips

For information on filtering XML data, please see Filtering data.

This section will deal with methods enabling you to optimize data access and generally speed up
the mapping process.

In general, use as few filter components as possible, and:

1. Awid concatenating filter-components

2. Connect the "on-true/on-false” parameters, to parent items if possible, instead of child
items directly

3. Connect the "on-false" parameter to map the complement node set, delivered by the on-
true parameter

4. Don't use filters to map to child data, if the parent item is mapped

5. Use the "Priority context” to prioritize execution of unrelated items

Avoid concatenating filter components
Every filter-component leads to a loop through the source data, thus accessing the source n
times. When you concatenate two filters, it loops n*n times.

Solution:
Use "logical-and" components to combine the boolean expressions of two filter-components.
The result is a single filter component looping only n-times.

Connect the "on-true/on-false” parameter of the filter component, to target parent items
Filter components work best when they are connected to parent items containing child items,
instead of individual items directly.

The filter boolean expression is therefore evaluated against the parent, before looping through
the child elements. Using filters mapped from a database table will generate:

e "SELECT * FROM table WHERE <expression>" if the parent item is mapped, or
e "SELECT * FROM table", and then evaluate for each row, if child items are mapped

Please note:
when connecting a filter from a source parent item, it is also necessary to connect the
on-true/on-false parameter to the parent target element. If this cannot be done, then do
not apply this rule.

Connect the "on-false" parameter to map the complement node set
Connecting this parameter allows you quick access to the complement node set defined by the
current mapping. The same tips apply when using this parameter, connect to parent items etc.

Don't use filters to map to child data, if the parent item is mapped
Using a filter to map data from a source parent to a target parent, automatically applies the same
filter to every child item of the particular parent.

Filter components do not have to be used to supply filtered data to child items, if the parent item
can be mapped! You can therefore map child data directly.

Use priority-context to prioritize execution when mapping unrelated items
Mappings are always executed top-down; if you loop/search through two tables then each loop is
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processed consecutively. When mapping unrelated elements, without setting the priority context,
MapForce does not know which loop needs to be executed first, it therefore automatically selects
the first table, or data source.

Solution:

Decide which table, or source data is to be looped/searched first, and then set the priority context
on the connector to that table. Please see Priority Context node/item for a more concrete
example.

To define a priority context:
¢ Right click an input icon and select "Priority Context" from the pop-up menu.
If the option is not available, mapping the remaining input icons of that component will
make it accessible.

Filters and source-driven / mixed content mapping

Source-driven mappings only work with direct connections between source and target
components. Connections that exist below a source-driven connection, are not taken as source-
driven and the items will be handled in target component item/node order.

A single filter where both outputs are connected to same/separate targets, acts as if there were
two separate filter components, one having a negated condition.

If an exception component is connected to one of the filter outputs, the exception condition is
checked when the mappings to the the other filter output are executed.
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10.2 Sortcomponent -sorting input sequences

To sort input data based on a specific sort key, please use the Sort component. The sort
component currently supports the targets: XSLT2, XQuery, and the Built-in execution engine.

To insert a Sort component:
1. Right click a connector that exists between the nodes that you want to sort.

= {}Department - ------- { T EMail
- { }lame ‘B {¥Person
‘B {}Person l M Eirst |
------- {}First First (given) name of perzon Connect Matching Children. . Last ||
------- {YLast Last (family) name of person ¥ Delete Entf  [Title
------- {}Title 2cademic (or other) title Phong
------- {¥PhoneExt Phone extension for direc Target Driven (Standard) EMail
------- { YEMail Copy-all { Copy Child Tkems) Share
"""" {}Shares Source Driven (Mixed Content) Leave;
------- {}LeaveTotal Leave]
------- {}LeaveUsed |.-x12 Insert Sork: Modes/Rows | eavel
"""" (YLeaveLen % Insert Filker: Modes/Fows
@2 Insert SOL-WHERE/ORDER:
Properties
2. Click the Insert Sort: Nodes/Rows item from the context menu.
£ }Department A2 Perzon - ------- { YEMail
-{¥Hame P ‘B {}Person
1 {}Person By |AZ] resurtTJ """" {}First |
------- {}First First (given) name of persan - - ¥ Last |
------- {YLast Last (family) name of person - { 3 Title
------- {}Title 2cademic (or ather) title o YPhoNE
------- {}PhoneExt Phone extension for dirers o YEMIail
....... { Y EMail o { ¥Share
------- {}Shares o { ¥ Leave
------- {YLeaveTotal o { ¥ Leave
....... {}Ll&ﬁ'ﬂ'eusetl
------- {}LeaveLeft

This inserts, and automatically connects, the sort component to the source and target
components.

To define which item you want to sort by:
e Connect the item you want to sort by, e.g. Last, to the key parameter of the sort
component, now named "Person".
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{}Department
- { *Hame

O {}Person
------- {}First First (given) name of persan

resurtT

....... {¥Last Last (family) name of person
....... {}Title Academic (or ather) title

....... {¥PhoneExt Fhone extension for direc
....... {}EMail

------- {}Shares

------- {}LeaveTotal

------- {}Leavelsed

------- {}Leaveleft

The Persons wil now be sorted by Last in the output tab.

Example: Altova_Hierarchical_Sort.mfd in the MapForceExamples folder.

| | Attova_Hierarchical |
= fIFile: Altova_Hierarchical[>
E| {} Atova
{}PrimaryKey
i} llamie
3 {}office
o { Y Primaryiey

- { }ForeignKey
o { }Dese
- { } EMtail
- { YEstablishe«
e }Fax
o Y Hame
- { }Phone
B {}Address
-~ { }PrimaryKey

_,-El concat
prvlue]

peallie?

t
palle

5 Compibe-when

- { }ForeignKey
o { Jeity

(}s‘la'te

- { ystreet

- B zip

B {}Department

o { Y Primaryiey
- { }ForeignKey
o ¥ llame

B {}Person

e { }PrimaryKey
{}ForeignKey
{YEMail
{}First
{}Last
{}PhoneExt
b {} Title

pralied

- {} Details
M |

HPerson | 5| PersanList
enodesiows et E| E| File: {default)
pley  (AZ) “E{}PersonList ||
- E| {}Person

e =role

- {¥First
s {}Last
Lo { ¥ Details

The aim is to have the persons of each of the branch offices alphabetically sorted, and also
include detailed information on the office and department names. This example makes use of the
Variable component which allows access to otherwise unavailable parent items. In this case

parent items of the Person node.

How this mapping was created:
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The initial stage of the mapping is shown below.

- {}zip
“E1{}Department -
- {)PrimaryKey £8 PersonList
- {}ForeignKey = { IFile: {defautt)
- {Ollame ‘B {}PersonList L
‘B {}Person ‘B {}Person
------- {}PrimaryKey =role
------- {}Foreignkey {)First
_______ {}EM““ {}Lam
....... {¥First i { }Details
....... {}Lﬂs’t
------- {}PhoneExt

As we want to sort a Person item, the Person items in both components are connected, which
also connects the identically named child items.

1. Right click the input icon (exactly on the triangle) next to the Person item of the target

component.
2. Select the "Create Variable for Target Node" item in the context menu.

(3
= £ File: (default) %

El {}PersonList ||
J_| A Dorcan
Delete Al Incoming Child Connections

/—ql Creake Yariable For Target Mode
....... ‘. }- Lm
i { ¥ Details }

This inserts a complex Intermediate variable between the components and connects the
identical items. See Intermediate variables for more specific information.

B {}Department

------- {¥Primarykey

- { }ForeignKey E| PersonList

- {¥Name T — — B [] File: (default)

“E {}Per?{un i = computewhen | E| {}PersonList |
....... {}Prlnl_ﬂl'!"ﬁﬁ}’ *El (Person = {}Person
....... {}ForeignKey o =role o =role
O [ o on
....... {}L"st s - {dLast i {}Last_

a v {)Details 00 p B {}Details

------- {}PhoneExt ﬁb T
....... {}Title - _a

As we want the persons to be sorted by their last names, we now need to insert the sort

component.
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3. Right click the Copy-All connector and select Insert Sort: Nodes/Rows.

E8| Personlist

e 1 = " ]File: {(default)
i:- Euc-ﬂmpute_when | L:_| {}PersonList L
{}P O S ADarcan
erson
+E| — Connect Matching Children. ..
....... —_— role
ﬁ: i ¥ Delete

Target Driven (Standard)
Copy-all (Copy Child Ikems)

Source Driven (Mixed Conkent

.qlz Insert Sort: Modes/Rows

This inserts the sort component and automatically connects all the relevant items.

& Perzonlizt
&1 [ File: {default)

B~ .
e T compute-when w B {}PersonList L

+E| {}Person ‘Bl {}Person

The only thing left to do is to define the key that we want to sort by.
4. Connect the Last item of the intermediate variable to the key parameter of the sort

component.
B8 Personlist
. E [ File: (default)
ir nénﬂgmpute_when | %PEFSDI’I L:_| {}PGTSOIILiS't L
+E| {}Person odesitows resul E| {}Person
e Zrole T e Srole

li - O)First i { }First

I T L O OLast

li> - { Y Details T -------- {}Details

5. Click the Output button to see a preview of the result.
The persons are now sorted by last name. Click the Mapping button to return to the

design window.
Using the concat function, and the constant components (to supply the parenthesis)
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connect up the other items as shown below.
7. Connect the result parameter of the concat function, to the Details item of the
intermediate variable.

ressult —

i & compite-when !

—+E| {}Person A

i peee = r0lE [alk

{}First =)
e FLast

—* ------- {}Details

- A

....... {}zil}
-H {}Department
....... {}PrimaryKey
------- {}Foreignkey
------- {}Hame
2 {}Person

....... {}PrimaryKey
- {}ForeignKey
O EMail
{}First

8. Click the Ouput button to see the result.

=Personlizt xmine ="kt ey o3 orgl 2001 SHMLSchema-instance” e noMamesp

CLDOCUME~1 Y DOCU~1 Ak ovatlapF orce20 2MapF orceExamplesiPerzonList xzd"=
=Perzon=

=First=Jessica=/First=

=Last=-Bander=/Laszt-

=Detailz=1T &amp; Technical Support (Manonull, Inc.)=Details=

=Perzon=

=Perzon=

=First="alentin=/Firzt=

=Last=-Bazs=last=

=Detailz=1T &amp; Technical Suppart (Manonull Partners, Inc =/Detailz=

=iPersan=

=Perzon=

=First=Theo=/First=

=Last=-Bone=Last=

=Detailz=Administration (Manonull Partners, Inc . )=Details=

=Perzon=

The persons are still sorted by last name but additional info, supplied by the details field,
has been added to each person. The correct office and department names are now
available to each person, because the intermediate variable makes it possible to access
parent data from a child node. This is only possible by using the intermediate variable.

To reverse the sort sequence:
e Click the A=*Z jcon in the Sort component. It changes to %4/ to show that the
sequence has been reversed.
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To sort input data consisting of simple type items:

e Connect the simple content item, e.g. first, to both the nodes/row and key parameters of
the sort component.

&| BranchOffices

= ] File: BranchOffice s.xmil
E| {}BranchOffices restrict
------- {¥Hame restriction of =
E-{__—_| {}Office restriction of =
------- {}Hame restriction of
------- { ¥EMail restriction of
------- { }Fax restriction of x=
------- {}Phone restriction of
------- { }Location == =tring [
0 {3} Address restrictior
------- {eity restriction of
------- {}state restriction o
------- {}street restriction
------- {}zip restriction of x { i
H {¥}Contact restriction b
....... O first <= <ting poezirovs . 5-------{}Fir5't waatring
....... {Hast = string g-------{}Lﬂst oo
e ¥ Details wsstr

(2]

B [ File: (default) =trin

El {¥PersonList restr
‘B {}Person restrict

AeZ first

To sort strings using language-specifc rules:

Double click the title bar/header of the inserted Sort component to open the Sort Properties dialog
box.

ﬁ Sort Properties ﬂ
Select the caollation wou wank to use For string sorting,

¥ |nicode codepaoint collation

™ Language-specific collation

Locale

Language: I j
Counkry I j

Ik I Cancel |

4

Unicode code point collation: This (default) option compares/orders strings based on code
point values. Code point values are integers that have been assigned to abstract characters in the
Universal Character Set adopted by the Unicode Consortium. This option allows sorting across
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many languages and scripts.

Language-specific collation: This option allows you to define the specific language and country
variant you want to sort by. This option is supported when using the BUILTIN execution engine,
and for XSLT support depends on the specific engine used to execute the code.

To sort by multiple keys:
The sort component allows you to define multiple keys.

e Clicking the "+" icon adds a new key to the sort component, i.e. key2

e Clicking the "x" icon deletes a that specific key.

e Dropping a connector onto a + icon automatically inserts/adds the parameter and
connects to it.

...... { YEMail i {F Address
B {}Department w {}Address_EU
- {¥Name /—lrncudes.l'rnws ~{}Phone
E‘ {}Person eyl [Z=A| = - {¥Fax
------- {}First First (given) name of persan ke Az @ resurt.—\ - { YEMail
------- {¥Last Last (family) name of person je,ﬁ il ‘H {}Pefson _ _
------- {}Title Scademic (or cther) title = - {}First First (oi

------- {}PhoneExt Fhone extension for direc - {}Last Last (fan

....... £ YEMail - { ¥ Title cacdemi
....... {¥shares - { }PhoneExt Fh
....... {}LeaveTotal - Y EMail

....... {YLeavellsed o { ¥Shares

....... {}Leavel eft - { ¥LeaveTotal

------- {}LeaveUsed

Note that key1 has a higher sort priority than key2, and key2 higher than key3.

To insert a Sort component conventionally:

-
."\._}2

e Click the Sort icon in the icon bar to insert the component
This inserts the sort component in its "unconnected" form where "sort" is visible in the
title bar of the component.

A2 zor

odesirowws
resuft
2y | ASZ| Er

Ik

As soon as a connection is made to the source component, the title bar name changes
to that of the item connected to the nodes/rows item.
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10.3 Value-Map -transforming input data

The Value-Map component allows you to transform an input value to a different output value using
a lookup table. This is useful for converting different enumeration types. The component only has
one input and output item.

Note: if you want to retrieve/filter data based on specific criteria, please use the Filter component,
see Filtering XML data: Filtering data.

To use a Value-Map component:

1. Select the menu option Insert | Value-Map, or click the Value-Map icon o in the icon
bar.
rﬂ}value-map
'ﬂ'nput result T
2. Double click the Value-Map component to open the value map table.
i value-Map Properties x|
Walue-tap table bo map specific values to athers;
= X]
input _/ result _/
string | string e
*3 [new enty
[ cherwize
ok Cancel
&

3. Click into the column headers and enter Weekday input in the first, and Day of the
Week in the second.

&4 value-Map Properties x|

W alue-tap table bo map specific values to athers;

=l [
&
-]

Weekday input # Day of the Week
string | string

*3 [new enty
[ Ctherwise

ok Cancel

4

Enter the input value that you want to transform, in the Weekday input column.
Enter the output value you want to transform that value to, in the Day of the week
column.

6. Simply type in the (new entry) input field to enter a new value pair.

S
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7. Click the datatype combo box, below the column header to select the input and output
datatypes, e.g. integer and string.

&9 value-Map Properties x|
Yalue-Map table to map specific values to others:
= ]
input _/ result _/
integer | |=tring =]
“ i Sunday
2 Moz
3 Tuesday
4 Wizdnesday
5 Thursday
-] Friclay
7 Saturday
*Z | (hew ehiny)
Ctherwize incarrect date
ik Cancel
5

Note: activate the Otherwise check box, and enter the value, to define an alternative
output value if the supplied values are not available on input. To pass through source data
without changing it please see Passing data through a Value-Map unchanged.

8. You can click the edit icons in the header rows to change the column names, which are
also displayed in the mapping. This will make it easier to identify the purpose of the
component in the mapping.

The Expense-valmap.mfd file in the ...\MapForceExamples\Tutorial\ folder is a sample mapping
that shows how the Value-Map can be used.

8| ExpReport

= El File: ExpReport-item.xml =it
E { Yexpense-report restriction
- = detalled == hoolsan

- S eurreney restriction of xa & ExpReport-itsm
. = total-sum = decimal = ] File: ExpReport-item-out.xmi
B {}Person restriction of xaar T value-map E| {}Person resfriction of wsany T

- { }First restriction of x=:stri
- { }Last restriction of xa:str
e ¥ Title 2 string [0.1]

{¥Hame x=anyType [0.1]
B { yexpense-item restriction o
‘@ {Hype zsanyType [0.1]

Jeinpost | result iy

1
- { }Phome restriction of s fiy weekday {}Weekday ==anyType [0
e YEM@IlL 2mailType [0.1] Irdatetimelweekdaylr : {Iotes «zanyType [0.1]
-H {}expense-item restriction i {}Date zdate [0.1]
o 2 type restriction of xsstri b value-map b { Jexpense zzdecimal [0.1]

- = expto restriction of xe st B {¥Group = anyType [0.1]

Enput | result i
- { ¥ Date xadate [0.1]

o { Yeupense o decimal [0, fl, contains
T
Bsubstring
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What this mapping does:
Extracts the day of the week from the Date item in the data source, converts the numerical value
into text, and places it in the Weekday item of the target component i.e. Sunday, Monday etc.

e The weekday function extracts the weekday number from the Date item in the
ExpReport source file. The result of this function are integers ranging from 1 to 7.

e The Value-Map component transforms the integers into weekdays, i.e. Sunday, Monday,
etc. as shown in the graphic at the top of this section.

e If the output contains "Tuesday", then the corresponding output "Prepare Financial
Reports" is mapped to the Notes item in the target component.

e Clicking the Output tab displays the target XML file with the transformed data.

3 =Mame=Landiz=Mame=
4 =Expenze-tems
5 dypEbMealﬁwab§
=] AWeekday=Tuesday=Meekday=
7 =Motez=-- Prepare financial reports -- l=Motes=
g =Diate=2003-01-01 =Date=
9 =gxpense=122.11=fexpense=
10 =lexpense-tems=
11 =gxpenze-tems=
12 =type=Lodging=Aype=
13 Weekday=Monday=Meekday=
14 =Motezs= --=Miotes=
15 =Date=2003-01-14=Date=
16 =gxpenses]22 12=lexpenses=
17 =lexpenze-tem=

Note:
Placing the mouse cursor over the value map component opens a popup containing the
currently defined values.

The output from various types of logical, or string functions, can only be a boolean "true"
or "false" value. The value you want to test for, must thus be entered into the input field
of the value map table e.g. "true".
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10.3.1 Passing data through a Value-Map unchanged

This section describes a mapping situation where some specific node data have to be
transformed, while the rest of the node data have to be passed on to the target node unchanged.

An example of this would be a company that changes some of the titles in a subsidiary. In this
case it might change two title designations and want to keep the rest as they currently are.

8 MFCompany

&l ] File: MFCompany.xmi
E| {}Company Foot element

@ {)Address TirE]

‘& {}Person

....... = Manager

....... = Programmer

....... =Degree

....... {}First [A%

& MFCompany

------- {}L?st Title |Mew Title

&l ] File: MFCompany.xmi
E| {}Company Foot element
@ {)Address TP
-3 {}Person
....... = Manager
....... = Programmer
....... =Degree

The obvious mapping would be the one shown abowe, which uses the value-map component to

transform the specific titles.

Clicking the Output tab shows us the result of the mapping:

33 =Perzon=

34 =First=Fred=Firzt=

33 =Last=Landiz=Last-

36 =PhoneE:xt=951 =/PhoneExd=

av =Email=f landiz@nanonull com=Email=
35 =iFerzan=

39 =Perzon=

40 =First=Michelle=/Firzt=

41 =Last=Butler=/Last=

42 =Title=Code Magician=iTitle=

43 =PhoneExt=654=FhoneExt=

44 =Email=tm landiz@nananul .com=/Email=
45 =Perzon:=

For those persons who are neither of the two types shown in the value-map component, the Title

element is deleted in the output file.
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&9 value-Map Properties x|

Walye-tap table to map specific values to others;

= ]
Title & Hew Title &
string | =tring |
Software Enginesr i Code Magician
Support Engineer Zocial Engineering Manager

*F | Chew ehiny)
[ Ctherwise

ok Cancel

4

Possible alternative:
Clicking the Otherwise check box and entering a substitute term, does make the Title node

reappear in the output file, but it now contains the same New Title for all other persons of the
company.

Solution:

Create a user-defined function containing the value-map component, and use the substitute-
missing function to supply the original data for the empty nodes.

1. Click the value-map component and select Function | Create user-defined function
from Selection.

Create User-defined Function il

Settingz

Function narme: IPESS-THTDUQH

Library name: Iuser

2. Enter a name for the function e.g. Pass-Through and click OK.

E’ﬁl uzer.Fass-Thraugh

| Title rﬂpvalue-map i Title?

El.sdefaurt Title! tT'rtIe My T'rtIe! tT'rtIeE

3. Insert a substitute-missing function from the core | node function section of the
Libraries pane, and create the connections as shown in the screen shot below.
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E‘El user.Pass-Through

fD» value-map

i Title Title |Mew Title
toletautt | Title i E substitute-missing
| S Title2

ode resutt
eplace-ywith T B Title2

4. Click the Ouput tab to see the result:

Result of the mapping:

e The two Title designations in the value-map component are transformed to New Title.
e All other Title nodes of the source file, retain their original Title data in the target file.

38 =Perzon=

29 =First=Fred=Firzt=

40 =Last=Landiz=/Laszt=

41 =Title=Program Manager=Title=

42 =PhoneE:xt=951 =/PhoneExd=

43 =Email=f landiz@nanonull.com=/Email=
44 =/Ferzan=

45 =Perzon=

46 =First=Michelle=/Firzt=

47 =Last=Butler=/Last=

43 =Title=Code Magician=/Title=

449 =PhoneExt=654=FhoneExt=

S0 =Email=m landiz@nanonull com=/Email=
o1 =/Perzon=

Why is this happening:
The value-map component evaluates the input data.

e [fthe incoming data matches one of the entries in the first column, the data is
transformed and passed on to the node parameter of substitute-missing, and then on to
Title2.

e [fthe incoming data does not match any entry in the left column, then nothing is passed
on from value-map to the node parameter i.e. this is an empty node.

When this occurs the substitute-missing function retrieves the orignal node and data from
the Title node, and passes it on through the replace-with parameter, and then on to
Title2.
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10.3.2 Value-Map component properties
Actions:

EI Click the insert icon to insert a new row before the currently active one.

ﬁl Click the delete icon to delete the currently active row.

ﬁ Click the edit icon to edit the column header.
You can also reorder lines by dragging them.

Changing the column header:

Double clicking the column header, or clicking the pencil icon, allows you to edit the column
name and change it to something more meaningful. This will make it easier to identify the purpose
of the component, as the column names are also displayed in the mapping.

&9 value-Map Properties x|

Yalue-Map table to map specific values to others:

e |

= x|
input & result &
irteger | =tring =
i | Sunday
2 handday
3 Tuesday
4 Wizdnesday

Using unique Input values:
The values entered into the input column must be unique. If you enter two identical values, both
are automatically highlighted for you to enable you to correct one of them.

&4 vYalue-Map Properties x|
Yalue-Map table to map specific values to others:
e |
= x|
input & result &
integer | string |
=1 Sunday
=1 hondary
3 Tuesday

Having corrected one of the values, the OK button is again enabled.

Input and output datatypes

The input and result datatypes are automatically checked when a selection is made using the
combo box. If a mismatch occurs, then the respective fields are highlighted and the OK button is
disabled. Change the datatype to one that is supported.

In the screenshot below a boolean and string have been selected.
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@ valuevap properies x
Yalue-Map table to map specific values to athers:
= X]
input _/ result _/
hoolean | |=tring o
1 Sunday
12 Mondsy
o B sy
14 Wizdnesday
s Thur=day
1B Friclay
a1 T Saturday
*3 | (hew ehing)
Ctherwize incorrect date
i1 Yalues mismatching their bypes detected,
I Cancel
5
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10.4 Aggregate functions: min, max, sum, count, avg

Aggregate functions perform operations on a set of input values (or a sequence of values) as
opposed to a single value. The aggregate functions can all be found in the core library. The
mapping shown below is available as Aggregates.mfd in the ...\Tutorial folder.

Please also see Aggregate functions - summing nodes in XSLT1 and 2 on how to create

aggregate functions using Named Templates.

Libraries
E core |
g-laggregate functions
avg result = avgl values )
court result = count] nodesirowes
max result = max values
1mir result = ming values
string-join result = string-join strings [ delimiter]
LM result = sumi values

Java Selected

Aggregate functions have two input items.
e values (nodes/rows) is connected to the source item that provides the data, in this case

Number.
e parent-context is connected to the item you want to iterate ower, i.e. the context, in this

case ower all Customers. The parameter is, howenver, optional.

fty min
& Customers p———— El Text file
= [ ]File: aggregate. XML W VESU“T &1 [ File: {default)
El {}Customers ‘E{¥Rows
El {}Customer f, max =HMin
------- { *Humber —rortconterd =Max
------- {}Firstlame W "ESU“T =Count
------- { }LastHame =Sum
2 {)Address i, count = Aug
- {}Street arent contesxt
. result
odesirows T
By =um
rt-context
Eare conte EsurtT
alues
B avo

arent-context
result
alues T

The input instance in this case is an XML file containing the following data:
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{1 Comment edited with XMLSPY w2004 U (hitp: faeiesee amlspey .com) by b

& Customers

BT o iy a3 0rg 2001 ML Sch

= xsirnoHamespace... Customers xsd
Customer (4]

{} Humber {}FirstHame

12 FredJohn
24 hichelle &nn-marie
36 TedMac

|| 4 5 AnnLong

e The source data supplied to the values item is the number sequence 2,4,6,8.
e The output component in this case is a simple text file.
Clicking the Output tab for the above mapping delivers the following result:

1 2,8,4,20,5
z

min=2, max=8, count=4, sum=20 and awy=>5.
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10.5 Mappings and root element of target documents

Root element of target XML files

When creating a mapping to the root element of the target Schema/XML file, please make sure
that only one element is passed on to the target XML, as an XML document may only have one
root element.

Use the filter component to limit the mapped data to a single element or record.

Root element not limited:
If you do not limit the target schema root element, then all source elements/records are inserted
between the first root element. This will still create well-formed, but not valid, XML files.
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10.6 Boolean comparison of input nodes

Data type handling in boolean functions (first introduced with MapForce 2006 SP2)
During the evaluation of the core functions, less-than, greater-than, equal, not-equal, less equal,
and greater equal, the evaluation result of two input nodes depends on the input values as well as
the data types used for the comparison.

Example:

The 'less than' comparison of the integer values 4 and 12, yields the boolean value "true", since 4
is less than 12. If the two input strings contain '4' and '12', the lexical analysis results in the
output value false", since '4' is alphabetically greater than the first character '1' of the second
operand (12).

If all "input" data types are of the same type, e.g. all input nodes are numerical types, or strings,
then the comparison is done for the common type.

Differing input node types
If the input nodes are of differing types, e.g. integer and string, or string and date, then the
following rule is applied:

The data type used for the comparison is always the most general, i. e. least restrictive,
input data type of the two input types.

Before comparing two values, all input values are converted to a common datatype. Using the
previous example; the datatype "string" is less restrictive than "integer". Comparing integer value
4 with the string "12', converts integer value 4 to the string '4', which is then compared with the
string '12".

The type handling for comparing mixed types follows the XSLT2 guidelines and prevents any
content-sensitive type conwersion strategies. The advantage is that the logic is fixed by the
mapping and does not change dynamically.

Additional checks:

Version 2006SP2 additionally checks mappings for incompatible combinations and raises
validation errors and warnings if necessary. Examples are the comparison of dates with booleans,
or "datetimes" with numerical values.

In order to support explicit data type conwersion, the following type conversion functions are
available in the core library: "boolean”, "number" and "string". In the previously mentioned context,
these three functions are suitable to govern the interpretation of comparisons.

E core

== conversion functions

boolean result = boolean | arg |
nurmber rezult = number [ arg |
shning result = string [ arg |

== logical functions
equal rezult = a equal b

Java selected

Adding these conwersion functions to input nodes of related functions might change the common
data type and the result of the evaluation in the desired manner. E. g. if string nodes store only
numeric values, a humerical comparison is achieved by adding the "number" conversion function
(in the conversion section of the core library) to each input node.
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10.7

Priority Context node/item

When applying a function to different items in a schema, MapForce needs to know what the
context node will be. All other items are then processed relative to this one. This is achieved by
designating the item (or node) as the priority context.

Priority-context is used to prioritize execution when mapping unrelated items.

Mappings are always executed top-down; if you loop/search through two tables then each loop is
processed consecutively. When mapping unrelated elements, without setting the priority context,
MapForce does not know which loop needs to be executed first, it therefore automatically selects
the first table, or data source.

Solution:
Decide which source data is to be looped/searched first, and then set the priority context on the
connector to that source data.

The CompletePO.mfd file available in the ..\MapForceExamples folder, is shown below.

Please note that there are multiple source components in this example. ShortPO, Customers,
and Articles are all schemas with associated XML instance files. The data from each, are then
mapped to the CompletePO schema / XML file. The priority context icon, is enclosed in a circle
as a visual indication.

e The CustomerNr in ShortPO is compared with the item Number in the Customers file.

e CustomerNr has been designated as the priority context, and is placed in the a
parameter of the equal function.

e The Customers file is then searched (once) for the same number. The b parameter
contains the Number item from the Customers file.

e [f the number is found, then the result is passed to the bool parameter of the filter
function.

e The node/row parameter passes on the Customers data to "on-true" when the bool
parameter is true, i.e. when the same number has been found.

e The rest of the customer data is then passed on as: Number, FirstName, LastName
items, are all connected to the corresponding items in the target schema.

Designating the b parameter of the equal function (i.e. item Number), as the priority context
would cause:

MapForce to load the first Number into the b parameter

Check against the CustomerNr in a, if not equal,

Load the next Number into b, check against a, and

Iterate through every Number in the file while trying to find that number in ShortPO.
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ShortPo

|2 E]Fite: ShortPo.xmi
& {}shortPo
------- {}CustomerHr

Fi ecual

| CompletePo

EI {}Lineltems
-3 {}Linettem | Scustomer___| _« [= EFite: (def;
"""" ) ArticleHr odefrow | on-true i {}Complg
- {} Amount ol on-false[ B () Custg
........ { }Hum
Customers i L ¥Fir
= {File: Customers.emp> || L~ - g i {}La
-8 {}¥Customers a{ad
-3 {} Customer {35t
....... {YHumber e £} CH
- { }FirstHame | fpoout  f - L 0371
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10.8

Merging multiple files into one target

MapForce allows you to merge multiple files into a single target file.

This example merges multiple source components, with different schemas to a target schema. To
merge an arbitrary number of files using the same schema, see "Dynamic file names - input /

output".

The CompletePO.mfd file available in the ...\MapForceExamples folder, shows how three XML
files are merged into one purchasing order XML file.

| ShartPo

&1 [ | Fite: ShortPo.xml
‘B {}shortP0
------- {}CustomerHr
E| {}Linettems
E_| {}Lineltem
~ {} ArticleNr
- {} Amount

| Custamers

=] [ IFile: Customers.xml
“E {}Customers
‘& {}Customer

{}Humber
{}Firstlame
{}LastHame

E| {}Address
e {3 Street

& Articles
=1 [ ] File: Articles.xml
‘B {) Articles
-3 {} Article
- { ¥Number

i equsl
L | resutthy S Customer
Fnodefrow | on-true ke
el on-falsely
i) count
iHn-context
- result B
odesirows

& CompletePC

i

ecjual

Bi resultl:l
2] Ldn-contest
’?Tvalues
i ; ;
_,-EI muktiply = fiter
If:valum resutthh Fenioceiow | on-true B
l;yalue2 | Salula on-falze(y

=1 £ File: (default)
2 {}CompletePO

-2 {}Customer
t { 3Humber
------- {}Firstlame
i { ¥Lastlame

{}Address

-2 {}Lineltems

EI {}Lineltem

“2{} Article
------- {¥Humber

-~ {}singlePrice
. ....... {} Amount
" {}Price

-2 {}Total
....... { }TotalSum
i { }Totalltems

Note that multiple source component data are combined into one target XML file - CompletePO

e ShortPO is a schema with an associated XML instance file and contains only customer
number and article data, i.e. Line item, number and amount.

e Customersis a schema with an associated XML instance file and contains customer
number and customer information details, i.e. Name and Address info. (There is only one
customer in this file with the Customer number of 3)

e Articlesis a schema with an associated XML instance and contains article data, i.e.
article name number and price.

e CompletePO is a schema file without an instance file as all the data is supplied by the
three XML instance files. The hierarchical structure of this file makes it possible to merge
and output all XML data.
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This schema file has to be created in an XML editor such as XMLSpy, it is not generated

by MapForce (although it would be possible to create if you had an CompletePO.xml
instance file).

The stucture of CompletePO is a combination of the source XML file structures.

The filter component (Customer) is used to find/filter the data where the customer numbers are
identical in both the ShortPO and Customers XML files, and pass on the associated data to the
target CompletePO component.

e The CustomerNr in ShortPO is compared with the Number in Customers using the
"equal" function.

e As ShortPO only contains one customer (number 3), only customer and article data for
customer number 3, can be passed on to the filter component.

e The node/row parameter, of the filter component, passes on the Customer data to "on-
true" when the bool parameter is true, i.e. when the same number has been found, in this
case customer number 3.

e The rest of the customer and article data are passed on to the target schema through the
two other filter components.
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10.9

Command line - defining input parameters

MapForce allows you to create input components that can act as parameters in the command
line execution of a mapping. These input components allow you to define the content of the
parameter when executing the mapping from the command line, as well as the values when
previewing the output in MapForce. The content of a parameter can be a file name, or any specific
value you need to pass into the mapping.

This specific type of "input" component cannot be used inside a user-defined function, it is only
available in the main mapping window.

In addition to the input components, also all source or target components that have a unique
name can be used as a parameter on the command line, see Command line - Component names.
Input components can be used to pass file names into the mapping by connecting them to the
"File" input node of components (as seen in the FileNamesAsParameters.mfd example), but in
many cases it is easier to use the component names directly.

To define an input component / command line parameter:
1. Use the menu option Function | Insert Input to insert the component.
This opens the Create Input dialog box.
2. Enter a name for the function e.g. InputFileName and select the datatype you want to
use, e.g. string.

Marme: [nputFileMarme

Datatype: I string j

[ Input is required

Design-time Execution

[~ Specify walue

Walue: I

| K I Zancel

3. Click OK to complete the definition.

The other fields in this dialog box are used to specify the values to use when executing
the mapping in the output tab. They are not used when executing from the command line.
See Input parameters - default and preview settings.
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10.10 Input parameters - default and preview settings

The mapping below (available as FileNamesAsParameters.mfd in ...\MapForceExamples folder)
uses two input components, one to supply the input file name and the other, the output file name,
to the File: <dynamic> item of each component.

The InputFileName and OutputFileName components are input components in the mapping,
that allow you to use them as parameters in the command line execution.

| C= |".ﬂ-.rtu:|va_Hierarchical...."*

| Cz |"Art|:|va_Hierarc:hic:aI_..."*

wE| InpUtFilerame

eletault | InputFilerisme B

wE| OutpUtFilehame

Secietault | OutpLFilerEme i

& Altova_Hierarchicsl 8 Altova_Hierarchical

Ir|$_| f:l File: =dynamic:= Irlf_l El File: =dynamic:=
-3 {} Artova [> “B1 {} Attova

- (¥ PrimaryKey - — " B oo {}PrimaryKey

é-------{}"ame | L= | Crganization Chart * b g-------{}"ame

21 {} Office B {}office
------- {}PrimaryKey I — {}PrimaryKey
------- {}ForeignKey i - { YForeignkey
....... {}Desc 9 {}Desc
------- {}EMail B {}EMail
------- {}Established - { }Established
....... {}Fax {}Fan
....... {IHame e A YHame
------- {}Phone - { }Phone
H{}Address H{} Address
& {}Department - {}Department

To define an input component:
Use the menu option Function | Insert Input to insert the component.
This opens the Create Input dialog box.

1.

2.

Enter a name for the function e.g. InputFileName and select the datatype you want to

use, e.g. string.

[ame:

X

I InputFilekame

Datatype: I skring

Design-time Execution

[ Input is required

~

v Specify value

Yalue: Ialtuva-cmpy.xml

o]

Zancel
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3. Click the "Specify value" check box, and enter a value/string in the textbox, that you want
to use when previewing the output, e.g. altova-cmpy.xml.

4. Click the OK button then the Output button to see the result.
The altova-cmpy.xml is used as the source file for the mapping and the mapped data
appears in the output window.

The value entered in the Design-time Execution value field is only applicable when
previewing results in the Output tab. It is not used for code generation, or command
line execution of mappings.

To define a default value:

Having defined the input component and clicked the OK button, the component appears in the
mapping area as shown below. Note that a default item appears on the left, while the component
name is the name of the other mappable item.

B8 opuiFictiame,
-*defaurt |InputFiIeName*

1. You can use a Constant component to supply the default value as shown in the example
below, e.g. Altova_Hierarchical.xml.
2. Create the constant component and connect it to the default item of the input component.

| C= |".ﬂ~rtnva_Hierar|:hical...."#

wi| InpLtFileMame
Seclefautt InputFilehlame i

#| Atova_Hierarchical

(= { IFile: =dyramic=
; & {} Attova [l;

To use the default value of an Input component:
1. Double click the input component and deselect the "Input is required" and "Specify
value" check boxes.
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Edittnput x|

Marne: [nputFilefanme

Datatype: I skring j

[ Input is required

Design-time Execukion

[~ Specify value

Walue: Ialtwa-cmpﬁ.xml

| (04 I Cancel

2. Click the Output tab to see the result of the mapping. The data from the
Altova_Hierarchical.xml file is now used for the preview.

Generating XSLT code:

The value in the "Value" text box is written into the DoTransform.bat batch file. This batch file is
automatically generated for execution by the RaptorXML Server engine. If you want to use a
different input (or output) file you can change the name in the batch file.

If no value has been entered in the "Value" text box, then the default value, present in the
generated XSLT code, will be used.

Using default parameters/valuesin command line execution:

The "Input is required" check box must be set to inactive (before generating the code) to use the
default parameter from the command line. Enter mapping.exe to have the generated code use
the default parameter from the command line.
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10.11 Component Names

All file-based components in MapForce can have a user-defined component name. The
component name is shown in the top field in the Component Settings dialog box.

ﬂ Component Settings

Companent name; I Alkava_Hierarchical_targ

Schema File
|V Alkova_Hierarchical xosd

The component name is used in the following situations:

e The name of generated XSLT scripts is derived from the component name.

The mapping shown below is a simplified version of the FileNamesAsParameters.mfd mapping
available in the ...\MapForceExamples folder.

| L= |"Organizati-:un Chart"*

& Atova_Hierarchical & Atava_Hierarchical_targ
=1 E]File: (default) — &1 [ ] Fite: {default)
E| {} Altova l El {} Attova
o { ¥ PrimaryKey o { ¥PrimaryKey
- ------- {¥Hame ' """" {}lame
i3 {Yoffice 3 {}0ffice
....... {}PrimaryKey o { YPrimaryKey
....... {}ForeignKey - { }ForeignKey
....... {}Desc - { }Desec
....... {YEMail - { Y EMail
------- {}Established - { }Established
....... {}Fax 1
....... {}Hame - YHame
....... {}Phone - { ¥Phone
A {}Address H{}Address
& {}Department ‘& {}Department

The simplified example does not use separate input components to define the instance files.
e The source component is called Altova_Hierarchical

e The target component is called Altova_Hierarchical _targ
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10.12 Node testing, position and grouping

The node testing functions allow you to test for the existence of nodes in the XML instance files.
Elements or attributes defined as optional in the XML Schema, may, or may not, appear in the
XML instance file. Use these functions to perform the specific node test and base further

processing on the result.

Exists

Returns true if the node exists, else returns false.

The "HasMarketingExpenses.mfd" file in the

example shown below.

...\MapForceExamples folder contains the small

If an expense-item exists in the source XML, then the "hasExpenses" attribute is set to "true" in

the target XML/Schema file.

| ExpReport

el = f:l File: ExpReport.xmil

= {}expense-report =:penze-rd
------- = detailed

....... —_— currenw

------- = total-sum

B {}Person

A {}expense-item
....... —_— ty‘pe

....... —_ Eﬂmﬂ

- {}expense

Not-exists

[

&| HazExpenzes
5 -« |3 [ File: (defautt)
“E {}marketing-expenses
B {}Person
....... = hasExpenses
- ------- {}FullHame

i ....... {}Phone
;I o £ YErmiail

i exists

Eude resurt!

Returns false if the node exists, else returns true. Please see Mapping missing nodes - using
Not-exists for an example on how to map missing nodes.

substitute-missing

This function is a convenient combination of exists and a suitable if-else condition. It is used to
map the current field content if the node exists in the XML source file, otherwise use the item
mapped to the "replace-with" parameter.
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- {}Person

A {}expense-item

....... =ty'pe

F substitute-missing

‘2 {}Person
....... = hasExpenses
------- { }FullHame

oce
result

| c= ['asst13-3141"

In the image abowe, the existence of the node "Phone" is checked in the XML instance file. If the
node is not present, then the value supplied by the constant is mapped.
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10.12.1 Mapping missing nodes - using Not-exists

The example below shows how you can use the not-exists function to map nodes that do not

exist in one of a pair of source files.

What this mapping does is to:

e Compare the nodes of two source XML files
e Filter out the nodes of the first source XML file, that do not exist in the second source

XML file

e Map only the missing nodes, and their content, to the target file.

& mizsing

= |3 {¥root
‘F{a

20

By

equal

& miz=ing
-+ |3 (root
‘A{a
a0
- =kind

result

on-true

nn-false[#

By not-exists

snocle | result lp—

=a
fenodefrow | ondrue
4bcucul Dn-falsel:}

& mizsing

;|E| { }root
El {}a
okel
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The two XML instance files are shown below, the differences between them are:
e a.xml at left, contains the node <b kind="3">, which is missing from b.xml.
e b.xml at right, contains the node <b kind="4"> which is missing from a.xml.

a.xml b.xml
Sroot xmlns:xsi=""http: /. w3, <root ®¥mlns:xsi="http: /7 wr. ws,
£a £an
<h kind="1"=hl</hb> #h kind="1">foo< /b
Lo=old fol <oxfood i
wd=dls fd <d=foo/d-
i Er iar
< ar “Er
<h kind="Z2"=ha< b «h kind="2">=foo< /b
L0020 <oxfood i
=2 S <d=fool/d-
i Er <Fas
< ar “Er
«h kind="3"=h3< /b #h kind="4":=foo<L /b
<o=odd o <cxfood /o
=3 S <d=fool/d-
LS E far
<Aroots LSroots

e The equal function compares the kind attribute of both XML files and passes the result

to the filter.

e A not-exists function is placed after the initial filter, to select the missing nodes of each

of the source files.

e The second filter is used to pass on the missing node and other data only from the a.xml

file to the target.

The mapping result is that the node missing from b.xml, <b kind="3">, is passed on to

the target component.

=a=
L b kin="3"=h3=h=
e B
| oad=dd=ids
=lg=

=lroat=

=rodt xsinoMamespacesSchemalocation="C, DOCLMEA
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10.12.2 Position of context items in a sequence

The position function allows you to determine the position of a specific node in a sequence, or use
a specific position to filter out items based on that position.

The context item is defined by the item connected to the "node" parameter of the position
function, Person, in the example below.

The simple mapping below adds a position number to each Person of each Department.

& Tut-company

-+ |2 []File: Tut-company.xmi
El {) Altova

& Tut-company

i) postion

El {}Perzon
....... { YEMail

LI ....... {} Title

Ende resurt!

-+ |2 []File: (defaulty
El {} Altova

El {}Perzon
....... { ¥ EMail

LI ....... {} Title

The position number is reset for each Department in the Office.

=0ffice=

=Mame=Micratech, Inc =Mame=
=Department=
=Mame=Admin=Mame=
=Perzon=

=Ehdail=1=Ehail=
=First=Albert=/First=
=Last=Aldrich=/Laszt=
=PhioneExt=552=FhoneExt=
=Title=Manager=/Title=
=Perzon=

=Perzon=

=Etail=2=/Ehtail=:
=First=Bert=)Firzt=
=Last=Bander=/Last=
=PhioneExt=471=FhoneExt=
=Title=Accounts Receivable=Tile=
=iFerzon=

Using the position function to filter out specific nodes
Using the position function in conjunction with a filter allows you to map only those specific nodes
that have a certain position in the source component.

The filter "node/row" parameter and the position "node” must be connected to the same item of
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the source component, to filter out a specific position of that sequence.

2] Tut-company | Tut-company
-« |2 C]File: Tut-company.xmi -~ |2 [ ] File: Tut-company.xmi
‘2 {} Altova B {} Attova

= Perzon
odefrowy [ on-true

E| { } Office

{street
{deity

i { YPhone i 4 Y Phone

“El {}Department — “El {}Department

What this mapping does is to output:
e The second Person in each Department
e of each Office in Altova.

=0ffice=

=Mame=Microtech, Inc.=Mame:=
=Departmert=

=Mame=&dmin=Mame=

=Perzon=

i =EMail=h bander@micr ctech com=/Ehdail=
: =First=Bert«First=

! =l ast=Bander=iLast=
=Title=Accounts Receivable=/Title=
=Person=

=Department=

=Departmert=

=Mame=Sales and Marketing=mame=
=Perzon=

=EMail=e ellzs@microtech .com=/Ekail=
| =Firat=Eve=First=
=Lazt=Elaz=iLaszt=

i =Title=art Director=/Title=

=iPerzon=

=Department=

=Departmert=
=Mame=Manutfacturing=Mame:=
=Perzon:=

=EMail=g.gundalli@mictotech .com=/EMail=

Finding the position of itemsin a filtered sequence:
As the filter component is not a sequence function, it cannot be used directly in conjunction with
the position function to find the position of filtered items. To do this you have to use the "Variable"

component.

The results of a Variable component are always sequences, i.e. a delimited list of values, which
can also be used to create sequences.
e The variable component is used to collect the filtered contacts where the last name starts
with a letter higher than "M".
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¢ The contacts are then passed on (from the variable) to the target component

e The position function then numbers these contacts sequentially

|Ej BranchOffices |
£1 { ] File: BranchOffice s.xml
E| {} BranchOffices
....... {}Hame

|Ej Contacts |
£1 [ ] File: (default)
‘2 {}Contacts

‘@ {}Contact Tvee|
~{}ID

B position
pnudelresuﬂl

- { YEMail

- {}Fax

-{} Phone
~{¥Location

& computs-when

= {}Contact
< Contact {irst
prode/row | on-trueh {}last

el {}Address -{¥First
E‘ {} Contact —Jebool on-falsely L —— 4 T {}Last
- {Hirst
e (}Iast & i
c= |"M” % resutp=
© 2014 Altova GmbH
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10.12.3 Grouping nodes / node content

MapForce now supports the grouping of nodes and their content. These functions can be found in

the "Sequence functions" section in the Libraries window.

distinct-values

Allows you to remove duplicate values from a result set and map the unique items to the target

component.

In the example below, the content of the source component "Title" items, are scanned and each
unique title is mapped to the Department / Name item in the target component.

&| MF Comparry

;IE_l E| File: MFCompany.xmil
El {}Company Focot elemert

‘E{) Address Tree]

-3 {}Person
....... = Manager
....... = Programmer

....... =Degree
i distinct-values

alues | results

LI """" { YEmail

2
« [= ] File: Tut-OrgChart.xml
& {}0rgChart
-E {}CompanylLogo

- = href
e {}Hame
B {}office

j {}Person

Note that the sequence of the individual Title items in the source component are retained when

mapped to the target component.

1 =7=ml version="1 0" encoding="UTF-&"7=
2 =0rgChart xsi schemalocation="tttg; iy xmlspy comfzchemasiorgchart CDOCU
3 =0ffice=
4 =Departmernt=
) =Mame=0ffice Manager=Mame:=
[ =Mame=&ccounts Receivable=Mame=
7 dNamEb.ﬂ.n:n:;Junting Manager =Mame:=
g =Mame=Marketing Manager Europe=Tame=
9 =Mame=&r Directar=/Mame:=
10 =Mame=Program Manager=Mlame:=
11 =Mame=Software Engineer =Mlame=
12 =Mame=Technical Writer=Mame=
13 =Mame=IT Manager=Tame=
14 =Mame=\"Weh Developer=Mame:=
15 =Mame=Support Engineer=Mames=
16 =Mame=PR Zamp; Marketing Manager Uz=Mame:=
17 =Department=
18 =ioffice=
19 =forgChart=

group-adjacent
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Groups the input sequence into a series of groups where each set of identically adjacent items/
nodes are placed into a new separate group.

Bl Crders-atternate M & Tut-headerDetai
LIE E| File: Orders-alternate odesivows |groups 1= El El File: Tut-headerDetail.xmil
B {}Rows > key k= {}0rder Root element
.. =Head_Detail B {)Header
=orderhoe = B . - == | {}RecordType
------- {}orderlo
------- {} Totalweight
------- {} TotalUnitCost
LI ....... {}Currency
------- { }Shipping-details
B {}Detail
------- {}RecordType
------- {}0rderHo
------- {}Productio
------- { }Unitwieight
....... { }UnitHo
Given the CSV file shown below, what we want to happen is to have all the Header and Detalil
records in their own groups.
HeadDetail |(OrderHo ProdHo Unitweight Field5 Field6 Field7 Fieldd Fir
=tring = ||etring | string = | string = | string = | string = | string | string | st
H 111 G-559-11 9 Cortainer ship
] 111 B-192-409 1 2 232 Barley
] 111 F-152-.427 |3 1 455 Corn
] 111 GLE2-207 7 5 52 Coconut
H 227 £-978-4 2 Air freight
] 227 M-EZ3-111 5 8 7a o]
0 222 L-524-201 2 3 G639 Miscelaneous
| | i

e A new group is started with the first element, in this case H.

¢ As the next element (or key) in the sequence is different, i.e. D, this starts a second
group called D.

e The next two D elements are now added to the same group D, as they are of the same
type.

e A new H group is started with a single H element.

¢ Followed by a new D group containing two D elements.
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om o Mmoo B oW

]
10
11
12
13
14
15
16
17
18
19
20
7
22
23
24
25
26
27
25
29
30
<
32

=Header=
=RecordType=H=RecordTypes=
=Detail=
=RecordType=HRecordTypes=

- =OrderMo=111=/0rderho=

i =Productio=i3-589-11 <Productilos
=Lniteight=9="1nit"eight=
=iDetail=

=Header=

=Header=
=RecordType=D=RecordTypes=
=Detail=
=RecordType=D=RecordTypes=
=iorderio=111="rderMa=
=Productho=8-132-409=Productio=
=lnityeight=1 ="nitWieight=
=iDetail=

=Detail=
=RecordType=D=RecardType=
=iorderio=111="rderMo=
=ProductMo=F-152-4 27 =ProductMo=
=lnitieight=23=1nit"eight=
=iDetail=

=Detail=
=RecordType=D=RecardType=
=0rderMo=111 =/ rderMo=
=Productiho=0-821-207 =Productio=
=Lnitieight =7 =nitWieight=
=iDetail=

=Header=

Note that group-adjacent uses the content of the node/item as the grouping key! The
content of the Head_Detail field is used to group the records by record type in the target.

group-by

Groups the input sequence by distinct keys and outputs the series of groups along with their
keys. The example below shows how this works:

e The key that defines the specific groups of the source component is the Title item. This
is used to group the persons of the company.

e The group name is placed in the Department/Name item of the target component, while
the concatenated person's first and last names are placed in the Person/First child item.
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| MFCompary

-+ |2 []Fite: MFCompany.xmi
B {}Company Foot element

{} Address TrrE

‘= {}Person

- = Manager

- = Programimer

= Degres [Pe—
------- Eiilr:tt odesirows [groups
....... a
....... {}Title = -
....... {¥PhoneExt _,El concat

o {YEmail pyalle]
= E resutt i

| Tut-OrgChart

-+ |= [Fite: Tut-orgChart.xmi
-3 {}orgChart
@ {}CompanyLogo
i { }Hame
| {}office

E_| {}Person
o { ¥First Christian
- ------- {¥Last Surname
------- {}Title 2cademic
- {}PhoneExt Phor
LI Lo £ YEMIail

Note that group-by uses the content of the node/item as the grouping key! The content of the
Title field is used to group the persons and is mapped to the Department/Name item in the target.

Note also: there is an implied filter of the rows from the source document to the target
document, which can be seen in the included example. In the target document, each Department
item only has those Person items that match the grouping key, as the group-by component
creates the necessary hierarchy on the fly.

If you hawve a flat hierarchy (CSV, FLF, etc) with a dynamic output file name, built in part from the
key value, the implied filter still exists. This means that you may not need to connect the ‘groups’
output to any item in the target component.

Clicking the Ouput button shows the result of the grouping process.

oo~ moh B k=

[in]

10
11
12
13
14
15
16
17

Txml version="1.0" encoding="UTF-3"¥=

=0y Chart s zchemalocation="http: e mlspy comfzchemasiorgehart CDOCL

=0ffices=

=Department=

=Mame=0ffice Manager=Mame:=
=Perzon=

=First=%ernaon Callaby=/First=
{ =First=5teve Meier=/First=
=iPerzon=

=Department=

=Department=

=Mames=Accounts Receivable=hames
=Perzon:

{ =First=Frank Further=First=

! =First=Theo Bone<First=
=iPerzon=

=Department=

group-starting-with
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This function groups the input sequence by the supplied item, if it exists in the source data. A
boolean function is needed to test the input data.

[Field4 Field2 Field3 Field4 Field5
=tring = ||=tring > ||string = | etring | =tring ld
HDR: custid0001 arclicd a0 ELIR:
DTL itemaBc oitye01 00 price Qoa1.100
THT nlease deliver ATAP
DTL it oty 000 price Qo 0,000
DTL temboD oty 001 0 price 0010500
HOF: custid0o0z arlicd oo ELR:
DTL itemaBc oitye01 00 price0oot 100
HOR custicl0o03 arclic o0z S0
DTL temDEF oty 0003 price 200,000
< I
The function creates groups based on the first item of a group, in this example HDR.
El| head-det-txt & Tut-company
:IE_l [ File: head-det-txt.txt = EI {1 File: Tut-company.xmil
‘B {}Rows -2 {} Attova
. = Field1 - {}Hame
F) oroup-starting-with -3 { office
Prodesiows - {}Hame
Groups {
*bl:,m T ....... {}street
........ { ity
Begual |~ | A | {}Phone

E resul ....... { }Hame

—_— El {}Perzon
- { Y EMail
-] - { }First

The value of the item/nodes do not need to be identical or even exist. The node "pattern” i.e. the
node/item names need to be identical for the grouping to occur.

3 =0ffice=
) =Departmernt=
5 =Perzon=
E =EMail=HDR =/EMazil=
v =EMail=DTL=/EMail=
g =EMail=TET=/EMail=
g =EMail=DTL=/EMail=
10 =EMail=DTL=/EMail=
11 =Ferzon=
12 =Perzon=
13 =EMail=HDR =/Ehzil=
14 =EMail=DTL=/EMail=
15 =Perzon=
16 =Perzon=
17 =EMail=-HDR =/Ehail=
18 =EMail=DTL=/EMail=
19 =Perzon=

The result above shows that a new group was started for every HDR element.
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group-ending-with

This complements the group-starting-with function, and ends each group of the input sequence by
the supplied item, if it exists in the source data. A boolean function is needed to test the input
data.

Using the same source component as the group-starting-with example abowe, this example shows
the result when using DTL as the group-ending-with item.

Bl head-det-tx E5| Tut-company
ﬂlf_l [ IFile: head-det-txt.txt gl | = {_|File: Tut-company.xmi
B {YRows B {} Attova
....... = Field1 ....... {¥Hame
- =Field2 fi oroup-ending-with E| {) Office
i =Field3 odesirowes e { JHame
groups {
.. =Field4 aol T - {}street
;I i =Field5 e { Yeity
i) equsl . ....... {}Phone
E resul R {}Department
L {}Hame
T ‘B {}Person
....... { YEMail
;I . ....... { }First

In this case the value of the item/nodes do not need to be identical or even exist. The node
"pattern” i.e. the node/item names need to be identical for the grouping to occur.

=iffices

=Departmert=
=Perzon=

| <Ehfail=HDR=/EMail=
i =Ehdsil=DTL=/Ehdail=
=fPersans=

=Perzon=

| <Ehail=TXT=/EMail=
i =Ehdail=DTL=/Ehlail=
=fPersan=

=Perzon=

| =EMsil=DTL=/EMail=
=fPersans=

=Perzon=

i =Email=HDR =/EMail=
! =Emsil=DTL=/EMail=
=fPersan=

=Person=

i =Etdail=HDR =/Ehdsil=
| =EMail=DTL=/EMail=

The result above shows that a new group was started wherever DTL can be the last element.

set-empty

Allows you to generate an empty sequence for a specific node. When connected to a parent
node, then all child nodes are also set to empty. Acutally remowves the node from the target
component.
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10.13 Recursive user-defined mapping

This section will describe how the mapping RecursiveDirectoryFilter.mfd, available in the ...
\MapForceExamples folder, was created and how recursive mappings are designed. The
MapForceExamples project folder contains further examples of recursive mappings.

The screenshot below shows the finished mapping containing the recursive user-defined function
FilterDirectory, the aim being to filter a list of the .xml files in the source file.

| Directary

>~ |3 ] File: (default)

| Directary
= |= E]Fite: Directory.xmil> | FiterDirectory
B {}directory B E {}directory (directon ~| = |2 {}directory (directonge B = {}directory
e = naME I ....... = pame ------- = name
& ()il @ (Hile @ Ofile
@ {}directory [ { directory @ { }directory

wi| SearchFor

----- wi| SearchFor LI LI

II; I%D & {} file
@ {}directory
[ -]

gclefault |SearchF|:ur -3

The source file that contains the file and directory data for this mapping is Directory.xml. This
XML file supplies the directory and file data in the hierarchical form you see below.

24
25
2B
2
28
29
30
31
32
33
34
35
36
37
33
39
40
41
42
43
44

=directary name="output"=
=file name="examplesitel.css" size="3174"/=
=directary name="images">
- <file name="hlank.gif' size="88"/>
=file narne="black_file. gif* size="13179"/>
<file narne="block_schema.gif* size="9211">
<file narne="nav_file.gif" size="60365"/>
i =file name="nav_schema.gif" size="0002"/>
</directary=
<fdirectary=
</directary=
=directary name="lmpaont"=
=file name="altova.mdh" size="266240"/=
=file name="Data_shape mdb" size="225230"/>
<fdirectary =
=directory name="IndustryStandards"=
=directory name="MNews"=
L <file name="high-tide.jpy" size="10793"/>
=file name="Mewsml-example. xml|" size="0004"/=>
i =file name="nitl-example.xml" size="4327"/=
=/directary=

The XML schema file referenced by Directory.xml has a recursive element called "directory”
which allows for any number of subdirectories and files below the directory element.
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B sttricutes

B sttrivutes

——

ﬁIE = : name |

P
SR =
i

:

0..m
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10.13.1 Defining a recursive user-defined function

From the main mapping window:
1. Select Function | Create User defined Function to start designing the function and
enter a name e.g. FilterDirectory.

2. Make sure that you deselect the Inlined Use check box in the Implementation group, to
make the function recursive, then click OK.

— Irmplementation

I Inlined uss

"Inlined uze'' advizes MapForce to extract contentz of this function in
all locations where you will uze it Thiz will make generated code
langer, but iz uzually shghth Faster and allows to define muliple Outputs
in one function.

Uncheck “lnlined uze" if you want bo call thiz function recursively, [f
wou hiave to retum multiple values you can still uze, for example, a =L
ghructure with multiple elements in it.

You are now in the FilterDirectory window where you create the user-defined function.
3. Select Function | Insert Input to insert an input component.

4. Give the component a name e.g. "directory” and click on the Complex Type (tree
structure) radio button.

Create Inpuk

Mame: Idireu:tu:ur_l,l

~ Type
i~ Simple twpe [integer, sting, etc.]

Dratatype: I ghning j

¥ Complex tpe [tree stuchure]
Shructure; IE:"-.D::u:uments and Settingshkpiy Docu

[ Choo:e |
Roat: | Choose |

5. Click the Choose button, click the "XML Schema Structure” entry in the lower pane, then
click OK.
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x

Choose an existing skruckure or a new skructure type to insert:

! Insert am existing struckire as a parametber:

Filename ! Connection Path ! Description ;I

* Insert a new struckture of the one of the Fallowing bypes:

@ HML Schema Structure

[;ll Database Structure
tl EDI Structure
Ell FlexText Structure

Ik I Cancel

A
6. Select the Directory.xsd file in the ...\MapForceExamples folder and click the Open
button.
8. Click OK again when asked to select the root item, which should be "directory" as shown
below.

4 Choose Root Item

Pleaze chooze a oot item for the parameter:

= { }directory

i+ {}ile
L@ { }directory

9. Click OK again to insert the complex input parameter.
The user-defined function is shown below.

E‘ﬁl uzer.Filterlirecton

| directory mrezult
;IEl {}directory [presut

- = name
'E| {}ile

= name

P = size
‘@ { }directory

[ -]

10. Delete the simple result output component, as we need to insert a complex output
component here.
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11. Select Function | Insert Output... to insert an output component and use the same
method as outlined abowe, to make the output component, "directory”, a complex type.

You now have two complex components,

one input and the other output.

12. Select Function | Insert Input... and insert a component of type Simple type, and enter
a name e.g. SearchFor. Deselect the "Input is required" checkbox.

Eﬁl user.Filterlirectony

wE| directory
;|E| { }directory

b = name

l__?_| {}file

pee S AR

P = size
‘@ { }directory

wE| SearchFor
ipdefaul |Sear|:hFl:ur[:f

Emdirectory

;IEI { }directory
....... —_— name
}ile

al

{ }directory

[ /|

Inserting the recursive user-defined function
At this point, all the necessary input and output

components have been defined for the user-

defined function. What we need to do now is insert the "unfinished" function into the current user-

defined function window. (You could do this at al

1.
2. Click FilterDirectory then drag and drop

been working in.

=8

user.FilterDirectony_

most any point however.)

Find the FilterDirectory function in the user section of the Libraries window.

it into the FilterDirectory window you have just

core ;I

E user

=| FiterDirectory

[ /]

dhb | directory
edifact |5 O directory
Iﬂng e — name
2 {}ile

{ }directory

5 xbrl

xhrl-measure-currenc res
hrl-measure-pure  res

xhrl-meazure-shares res

==

wi| SearchFor
{pdefaut |Searn::th:|r|:ﬁ

Java Selected

The user-defined function now appears in the user-defined function window as a recursive

component.

Altova MapForce 2015

© 2014 Altova GmbH



How To...

Filter, Transform, Aggregate Recursive user-defined mapping 217

Eﬁl user.FilterDiractong

wE| directory Emdirectory

;|E| {}directory

e = MIAME

[ T gize | FitterDirectory |
_I ‘@ {}directory = {}directory l:direc‘tury}ﬂ ;|E| {}directory (directory
- H T
i = name i = name

{}ile

B {Hile

#E| SearchFor

hdetaut[SearchForl 5-_{}direc’tury ‘@ { ydirectory
----- wE SearchF
f|SearchFor ;I ;I

3. Connect the directory, name and file items of the input component to the same items

in the output component.

4. Right click the connector between the file items and select "Insert Filter" to insert a filter

component.

5. Right click the on-true connector and select Copy-All from the context menu.

The connectors change appearance to Copy-All connectors.

wi| directory Emdirectory
;IE {}directory ;IEl {}directory|
e S name - = NAMme
B {)ile = file {}ile
- - Sname Briodefow | on-true = name
P = size l’1'>b|:u:|l Dn-false[# P =size
;I ‘[ { }directory LI ‘@ { }directol
| FiterDirectory
#E| SearchFar = {}directory (directury};l ;IE_l {}directory (directory]
ipdetautt |Searu:hFu:ur[:r- ; ------- =name ------- =name ?
HIPEEY L e P L WP

6. Insert a Contains function from the Core | String functions library.
7. Connect name to value and the SearchFor parameter to substring, then result to the
bool item of the filter.
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E’ﬁl uzer.Filterlirectony_

| directory Ewdlirectory

;IE_l { }directory ;IE_l { }directon
: = file e

Fenodedrowy | ontruely

*bu:u:ul Dn-false[#

_I {}directory $) contains

>
alue
t. resurtT
Lbstring
wi| SearchFor

default |Searn:th:nrq» Ol FiterDirectory
[+= {}directory (directory} = | « |3 {}directory (director]

8. Connect the SearchFor item of the input component to the SearchFor item of the user-
defined function.

Defining the recursion
At this point, the mapping of a single directory recursion level is complete. Now we just need to
define how to process a subdirectory.

Making sure that the Toggle Autoconnect icon is active in the icon bar:
1. Connect the lower directory item of the input component to the top directory item of the
recursive user-defined function.

wi| directory Emeolirg
B {}directory

- name

{}ile = file
- =name Enodefrow | on-druely

- ==ize _
Odirectory E cantains *lcu:u:ul an false[#

alue
- resurtT
ubstring
wE| SearchFor
LT E—— FM

B {}directory (directory)|E {}directory (directory
- =name
' {}fle
‘@ {}directory
----- #i| SearchFor

2. Connect the top output directory item of the user-defined function to the lower directory
item of the output component.

3. Right click the top connector, select Copy-All from the context menu and click OK when
prompted if you want to create Copy-All connection.
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Emdirectory
< fie 4|5 () directory
delr 4
Bnodefow | on-true by B Ol
*bu:n:ul Dn-falself? —_
{ b = name
- =gize
‘B £ ¥ directory
rt ....... —_— name
— g7 {}ile
ary b = name
v (direc’tury}:l :IEI { }directory (directory ﬂ b = cize
3 ....... = name
'El {}ile
ne - = name
B ------ = size
tory ‘@ {}directory

For ﬂ ﬂ

This completes the definition of the user-defined function in this window.

Click the Return to main mapping window icon, to continue defining the mapping
there.

Main Mapping window
1. Drag the FilterDirectory function from the user section of the Libraries window, into the
main mapping area.
2. Use Insert | XML Schema file to insert Directory.xsd and select Directory.xml as the
instance file.
3. Use the same method to insert Directory.xsd and select Skip, to create the output
component.
4. Insert a constant component, then a Input component e.g. SearchFor.
Create the connections as shown in the screenshot below.
6. When connecting the top-level connectors, directory to directory, on both sides of the
user-defined component, right click the connector and select Copy-All from the context

o

menu.
£| Directory &| Directary
-« |= fIFile: Directory.xmir> | Ol FiterDirectory >+ |2 [ File: (defautt)
-2 {}directory I3 {}directory (directon~| = |&I {}directory (directorye £ {}directory

b = name - =name i I MAME B P = name

E {}ile {}ile @ ) file @ {}ile

@ {}directory {¥directory {}directory ll; ; @ {}directory

- 4 wi|SearchFor ;I ;I LI

wE| SearchFor
gedefault |SearchF|:ur [ 8

7. Click the Output tab to see the result of the mapping.

Notes:

© 2014 Altova GmbH Altova MapForce 2015



220 How To... Filter, Transform, Aggregate Recursive user-defined mapping

Double clicking the lowest "directory" item in the Directory component, opens a new level of
recursion, i.e. you will see a new directory | file | directory sublevel. Using the Copy-all
connector automatically uses all existing lewvels of recursion in the XML instance, you do not need
expand the recursion levels manually.
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11 Global Resources

Global resources are a major enhancement in the interoperability between products of the Altova
product line, and are currently available in the following Altova products: XMLSpy, MapForce,
StyleVision and DatabaseSpy. Users of the Altova MissionKits have access to the same
functionality in the respective products.

General uses:

e Waorkflows can be defined that use various Altova applications to process data.

e An application can invoke a target application, initiate data processing there, and route
the data back to the originating application.

e Defining input and output data, file locations , as global resources.

e  Switching between global resources during runtime to switch between development or
deployment resources.

e  What-if scenarios for QA purposes.

The default location of the global resource definitions file, GlobalResources.xml, is c:
\Documents and Settings\UserName\My Documents\Altova\. This is the default location for all
Altova applications that can use global resources. Changes made to global resources are thus
automatically available in all applications. The file name and location can be changed. Please
see Global Resources - Properties for more information.

General mechanism:
e Global resources are defined in an application and automatically saved.
* Global resources are assigned to components whose data you intend to be variable.
e The global resource is invoked / activated in an application, allowing you to switch
resources at runtime.

This section will describe how to define and use, global resources using existing mappings
available in the ...\MapForceExamples\Tutorial\ folder.

To activate the Global Resources toolbar:
Select the menu option Tools | Customize | click the Toolbar tab and activate the Global
Resources check box. This displays the global resources tool bar.

Default =

The combo box allows you to switch between the various resources, a "Default" entry is always
available.

Clicking the Global Resources icon Bl opens the Global Resources dialog box (alternatively Tools
| Global Resources).
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11.1 Global Resources - Files

Global Resources in MapForce:
e Any input/output components files can be defined as global resources, e.g. XML, XML

Schema, files.

Aim of this section:
e To make the source component input file, mf-ExpReport, a global resource.
e To switch between the two XML files that supply its input data at runtime, and check
the resulting XML output in the Output preview tab.

This section uses the Tut-ExpReport.mfd file available in the ...\MapForceExamples
\Tutorial\ folder.

& mi-ExpReport | ExpReport-Target
-« [= E]File: mf-ExpReport.x _« |2 £]File: (defautt)
A {}expense-report =: -3 {)Company Root ele|
------- = detailed 4 concat ‘B8 {}Employee
....... = currency - {} Title
& {}Person resuftpe | e {}Hame
i { YFirst | ------- {3 Tel
i {¥Last 0 B g | i {}Email
o { 3 TitlE i - {}DomesticDailyf
------- {}phone  p—T - -~ [z @i {}ForeignDai
b ¥EmEIl B o e {}Expense-d:tﬂaﬂ
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11.1.1 Defining / Adding global resources

Defining / Adding a global resource file:
1. Click the Global Resource icon El to open the dialog box.

P

=

E Manage Global Resources

Definitions file; C:\Usershalp\D ocuments AllavatGlobalResourcez.sn | = Browse

----- fﬂ Files -* -E. Add
----- % Folders
=] [E] Databases &  Edi

o [) Dev_ReleaseDB

This is the state of an empty global resources file.

Click the Add button and select File from the popup.

Enter the name of the Resource alias e.g. Multilnput.

4. Click the Open folder icon and select the XML file that is to act as the "Default" input file
e.g. mf-ExpReport.xml.

P

IE':' Global Resource @

wnN

=

Aliaz name

Resource alias; Multiinpul

Configurations

+ 'Flﬁ Settings for configuration "'Default'!
L

Result of MapFarce Transfarmation

R esult af StyleVizion Transfarmation

The Rezource will point to thiz file: -
207124 apF orceE wampleshT utorialsmf-E =pF eport. sml = |

5. Click the Add button % of the Configurations group, to add a new configuration to the

current Alias. Note that the Copy configuration icon 'ﬁ, allows you to copy a selected
configuration and sawe it under a new name.
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6.

7.

Configurations

[£] 4

Settings for configuration "'Default

© Fie

Fesulk of MapForce Transformation
Fesulk of Styletizion Transfarmation

The Rezource will paint to thig file;
2013 apForceE wamplesh T utorialsmf-E #pB epart. sl

-

Add Configuration @ |

Enter a configuration name

] ] | Cancel

Enter a name for the configuration, Multi2nd, and click OK to confirm.
Multi2nd has now been added to the Configurations list.

Click the Open folder icon again and select the XML file that is to act as the input file for

the multi2nd configuration e.g. mf-ExpReport2.xml.

Aliaz name

Configurations

+  ®

Drefault
kdualti2nd

Rezource alias: Multinput

Settings for configuration "'Multiznd
@ File
R esulk of MapFarce Transformation
Fesult of Styletizion Transfarmation

The Rezource will paint to this file: -
01 34 apForceE =amplesT utonialmi-E 2pFReport2. «m, =

8. Click OK to complete the definition of the resource.
The Multilnput alias has now been added to the Files section of the global resources.
Placing the mouse cursor over an alias entry, opens a tooltip showing its defintion.
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I3

E Manage Global Resources @

Definitions file: =ssershser\DocumentshaltovahGlobalResources.sml| | (2 Browse

gﬁFiles . 4+ Add |
e 7] Muttiinput

..... Enlders % &

----- i MultiInput

Default: C\Documents and Settings), 4 Tukorialimf-ExpReport, xml
rualtiznd: Zi\Documents and Setkings) )\ Tutorialimf-ExpReportz, xml

9. Click OK to confirm.

This concludes the definition part of defining global resources. The next step is Assigning
a global resource to a component.
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11.1.2 Assigning a global resource

Assigning global resources to a component
We now hawe to assign the global resource to the component that is to make use of it, i.e. the mf-
ExpReport.xml file that is being used as a source file for the mapping.

1. Double click the mf-ExpReport component and click the Browse button next to the Input
XML File field.

Schema file

mf-ExpReport. xsd Browse

Input XML File

mf-ExpRepart. xml

This opens the "Choose XML Instance file" dialog box.
2. Click the Switch to Global Resources button at the base of the dialog box.

4 I

File name: mif-Exp Flepart | -

Files of type: | XML Files (*mi) -
Switch ta URL I I Switch ta Global Besources I

3. Click the resource you want to assign, Multilnput in this case, and click Open.

P

Choose Input XML Instance File

[Global Resources:

= (] Files

- |“_‘| Multilnput

=1

SwichtoFileDislog | | SwitchtoURL || Open | [ Cancel

Note: the Input XML File field of the component, now contains a reference to a resource
i.e. altova://file_resource/Multilnput.
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Component name: mf-ExpReport
Schema file

mf-ExpReport. xsd Browse

Input XML File
altova: [ffile_resource Multilnput Browse

i

4. Click OK to complete the assignment of a resource to a component.
The next step is Using / activating a global resource.
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11.1.3 Using /activating a global resource

Using / activating a global resource
At this point the previously defined Default configuration for the Multilnput Alias is active. You
can check this by noting that the entry in the Global Resources icon bar is "Default".

Default

vgl;

1. Click the Output tab to see the result of the mapping.

kS - )
1 g?xml verzion="1.0" encoding="UTF-3"7?=
2 =Campany xmins="http fmy-company .cominamespace” xmins xsi
3 =Employee=
4 =Title=Praject Manager=/Title=
a =Mame=Fred Landis=Mame:=
=] =Tel=123-456-75=iTel=
7 =Email=f landiz@@nanonull com=/Email=
o] =gxpenze-item Currency="U=D" Bill-to="Developmert"=
9 =Date=2003-01 -02=Date=
10 i =Travel Travel-Cost="337 85"/
11 =lexpenze-tems=
12 =gxpense-item Currency="UzD" Bil-to="Accourting">
13 =Date=2003-07 -07 =Date=
14 i =Travel Travel-Cost="1014 22"1=
15 =lexpenze-tems=
16 =gxpense-item Currency="UsD" Bil-to="Marketing"=

2. Click the Mapping tab to return to the mapping view.
3. Click the global resources combo box select multi2nd from the combo box.

|DeFauII:

|T|

4. Click the Output tab to see the new result.

The mf-ExpReport2.xml file is now used as the source component for the mapping, and

produces different output.
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|multi2nd |v| B B
1 ;?xml version="1 0" encoding="UTF-5"7=
2 Edﬂnmpany winlns="http: fry-company . comnamespace’ <mins: <
K] - =Employees=
4 =Title=Manager=Title=
4 =Mame=James Johnson=Mame:=
G =Tel.=456-759-123=/Tel =
7 =Email=j johni@nanonull com=Email=
g = =gxpenze-tem Currency="Eura" Bill-to="Sales"=
9 =Date=2004-02-03=Dste=
10 i =Travel Travel-Cost="150.44"}=
11 r =lexpense-tems=
12 =] =gxpense-item Currency="Eurd" Bill-to="Cperstions"=
13 =Date=2004-05-05=Date=
14 i =Travel Travel-Cost="1020"=
15 r =lexpense-tems=
16 'f?) =gxpenze-item Currency="Eura" Bill-to="Support"=

Note:

The currently active global resource (multi2nd in the global resources toolbar)
determines the result of the mapping. This is also the case when you generate code.
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11.2

Global Resources - Folders

Folders can also be defined as a global resource, which means that input components can
contain files that refer to different folders, for development and release cycles for example.

Defining folders for output components is not really useful in MapForce, as you are always
prompted for the target folders when generating XSLT or code for other programming languages.

The mapping file used in this section is available as "global-folder.mfd" in the ...
\MapForceExamples\Tutorial\ folder.

Defining / Adding global resource folders

1. Click the Global Resource icon b to open the dialog box.

2. Click the Add button and select Folder from the popup.

3. Enter the name of the Resource alias e.g. Dev_Release.

4. Click the Open folder icon and select the "Default”" input folder, ...\MapForceExamples.

@ Global Resource d

Aliaz name

Resource aliaz: Dev Releaze

Configurations

+ .@ Settings for configuration "'Default

2D atahdslboy athd apF orce 200 3w apF orceE xamples El

5. Click the Add button % of the Configurations group, to add a new configuration to the

current Alias, and enter a name for it e.g. Release. Note that the Copy configuration icon

"'I“ﬂ, allows you to copy a selected configuration and save it under a new name.
6. Click the Open folder icon and select the Release input folder, ...\MapForceExamples

\Tutorial.
..... (f] Files . +  Add
&= i@, Folders
i [ Dev_Release & Edt

""" [E Dev_Release

Default: CHDocuments  1AlkovaiMapForcez005\ MapForceExamples
Release: CiDocuments  YAlkovalMapForce2008 MapForceExamples Tutorial

7. Click OK to finish the global folder definition.

Assigning the global resource folders:
1. Double click the ExpReport component and click the Browse button next to the Input
XML File field.
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&| ExpReport

&1 ] File: ExpReport.xml; ExpRep
El {}expense-report sxpenze|
L = detailed

= currency

i = total-sum

-EI {}Person

£ MFCompany

=1 [ ] File: MFCompany.;

El {}Company Foot
@ {}Address Tree]
E-E_l {}Person

: = Manager

= Programmer

i

@ Component Settings

Component name: EprEpl:urtI

Schema file
ExpReport, xsd

Input XML File
ExpRepart, xml

CQutput XML File
ExpRepart-item. xml

(Coome ] |
(Cooee ] |

|

This opens the "Choose XML Instance file" dialog box.
2. Click the Switch to Global Resources button at the base of the dialog box.

File name: Evp Hepo -
Files of type: l}(ML Files (*xml) "I
I Switch to LIRL I I Switch to Global Resources I

3. Click the resource you want to assign, Dev_Release in this case, and click OK.

=

@ Component Settings

Component name: ExpReport

Schema file
ExpReport, xsd

Input XML File

Browse

r-

Choose Input XML Instance File

Global Resources:

= i Folders
i [ Dev_Release
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The "Open..." dialog appears.

4, Select the file name that is to act as both the Development and Release resource file in
each of the folders, e.g. ExpReport.xml and click OK to finish assigning the resource
folder.

Component name: ExpReport
Schema file

ExpReport, xsd

Input XML File
altova: fffolder_resource/Dev_ReleaseTutorial\ExpRe Browse

Note that this file is available in both folders but has different content.
Changing the resource folder at runtime:

1. Click the Output tab to see the result of the transformation.
Note that this is the Default configuration/folder .../MapforceExamples.

h Default - EB

1 =7xml version="1.0" encoding="UTF-5"7=

2 =Company xsischemalocation="httgp: Smy-company .com

3 =Perzon:=

4 { =First=Fred=Firat=

5 | =last=Landiz=lLast=

E =Title=Project Manager=/Title=

7 =Email=t landiz@nanonull com=/Email=

g =iPerson=

9 =fCompany=
2. Click the Mapping tab to return to the mapping window.
3. Click the Global Resource combo box and select the "Release"” entry.

3. Click the Output button to see the result using the Release global resource.

Release - E

Pxml version="1 .0" encoding="UTF-3"7=
=icompany xai zchemalocation="http: fmy-company .com,
=Perzon=
i =First=Ben=/First=
| alast=HelizlLast=
i =Title=Head Honcho=/Title=
=Email=h hi@nanonull.com=/Email=
=iPersan=
=N ompany=

Lim I Bt B ) (R O 1 ) Y I

The output from the "Release"” folder .../MapforceExamples/Tutorial is now displayed.
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11.3

Global Resources - Application workflow

The aim of this section is to create a workflow situation between two Altova applications.
Workflow is initiated in XMLSpy which starts MapForce and passes the generated XML file output
back to XMLSpy for further processing.

This mapping uses two output components to produce two types of filtered output; Travel and

Non-travel expenses of the expense report input file. This section uses the Tut-ExpReport-

multi.mfd mapping file available in the ...\MapForceExamples\Tutorial\ folder.

—rﬁl concat

I:\falum [

I:valueS [

I:valueZ [ resurtT

8| ExpReport-Target ﬂ

i

S expenze-item

= f:l File: ExpReport-Target.xi
‘E{}company Root element

-3 { ¥Employee

------- { }Email
------- { } DomesticDailyRate
------- {}ForeignDailyRate
------- { ) Expense-detail
‘B {}expense-itern

= Currency
Bill-to

P L

8| ExpReport-Target

=

feniodeiroey

on-truel

| Salalull

on-falze

« |2 [ |File: SecondXML.xml
‘3 {}Company Root element

-3 { ¥Employee

------- {}Email
------- { } DomesticDailyRate
------- { }ForeignDailyRate
------- { ) Expense-detail
= {}expense-item
e — Currem‘.’_\r
- == Bill-to
- { ¥DatE
-3 {} Travel
------- = Travel-Cost
------- { }Destination
....... {}Car-Rental
------- £} Air-Travel
------- {}Misc-Travel
= {} Accommodation
-8 {}Domestichcc

=l

i = Domestichcc-Cost

Ea S

icon.

5. Select the Tut-ExpReport-multi.mfd mapping.

Click the Global Resource icon to open the dialog box.
Click the Add button and select File from the popup.

Enter the name of the Resource alias e.g. MultiOutput2Spy
Click the "Result of MapForce Transformation" radio button, then click the Open file

Altova MapForce 2015
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F

@ Global Resource @

Aliaz name

Resource alias: MuliQutput2Spy

Configurations
+ 'Flﬁ 5 Settings for configuration "D efault'
]|

[ efault 1 ’

4
kapForce iz analyzing

T ]
i
Iy
|

MapForce analyzes the mapping and displays the input and output files in separate list
boxes.
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i

@ Global Resource

==

Aliaz name

Fezource aliss: GNP Y

Configurations
+ g 3 Settings for configuration "D efault’
D efault () File

@ Result of MapFaorce Transformation
(71 Result of Stletizion Transfarmation

The Rezource will paint to the generated Output af;
C:%ProgramD atatAltovatbd apForce 201 M apFarc

=

[nputs
Name Path -
mf-ExpReport mf-ExpReport.xml =]

Dutputs [use radio button to select]

MName

Path

-

Ol

ExpReport-Target | ExpReport-Target xml

" | ExpReport-Target | SecondXML.xml Eﬂ
k. ][ Canizel ]

6. Click the top radio button entry in the Outputs section, if not already selected.
Note that the output file name is ExpReport-Target.xml and that we are currently

defining the Default configuration.

7. Click the & icon and select Browse from the popup menu, to define the new location of

the output file e.g. C:\Temp.

Outputs [use radio buthon to zelect]

Name Path

ExpReport-Target emp\ExpReport-Targe

" | ExpReport-Target | SecondXML.xml

Browse...

Choose another Global Resource...

ok ]|

Cancel ]

8. Enter the new output location e.g. C:\Temp and click the Sawve button. This location can
differ from the location defined in the component settings.
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10.

11.

12.

Click the Add button ** of the Configurations group (of this dialog box), to add a new

configuration to the resource alias.

Enter the name of the configuration, e.g. Output2, click the Open file icon, select the Tut-

ExpReport-multi.mfd.

Click the lower radio button of the Outputs listbox. Note that the output file name is

SecondXML.xml.

Outputz [uze radio buttan to select]

MName Path -
" | ExpReport-Target | ExpReport-Target.xmi
* | ExpReport-Target | SecondXML.xml @

Click the & icon and select Browse from the popup menu, to define the new location of

the output file e.g. C:\Temp.

Note: clicking the "Choose another Global Resource... in the popup, allows you to
sawve the MapForce output as a global resource. l.e. the output is stored to a file that the

global resource physically points to/references.

e

@ Global Resource

Aliaz name

Resource aliaz: MuliQutput25pe

Configurations

+ 'Flﬁ % Settingz for configuration "Output?”
I File
@ Rezult of MapForce Transformation

Drefault

1 Result of StyleYizion Transformation

The Rezource will paint to the generated Output af;
C:MProgramD atahaltovahbd apForce01 3 apFarceE wamp

-

[l

Inputs
Hame Path -
mi-ExpReport mi-ExpReport.xml @
Dutputs [uze radio button to zelect]
Hame Path -
£ | ExpReport-Target | ExpReport-Target.xml Eﬂ
# | ExpReport-Target | CitempiSecondXML.xml @
] ] [ Cancel ]
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13. Click OK to sawe the new global resources.

The new resource alias MultiOutput2Spy has been added to the Global Resources

definition file.

o

E Manage Glebal Resources

.

Diefiritions file: sumentsiakovaiGiobalR esources xm’

(3]
= Browse
[+ 2 |

= @ Files i +  Add
......... (7] MuttiQutput2Spy
..... iz, Folders s e
..... [E] Databases &8 Delete
- [
)4 ] [ Cancel

14. Click OK to complete the definition phase.
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11.3.1 Start application workflow

This section shows how the Global Resource is activated in XMLSpy and how the resulting

MapForce transformation is routed back to it.

1. Start XMLSpy and shut down MapForce, if open, to get a better view of how the two

applications interact.
2. Select the menu option Tools | Global Resources in XMLSpy.
3. Select the MultiOutput2Spy entry, and click the View button.

g

E Manage Global Resources

Diefinitionz file: zumentsyéltovatGlobalFezources. sm = Browse

B (] Files - +  Add

_— GMurtiDutputZSw
&  Edi

..... [E] Databases ¥ Delete

ise g

L View

ok |

—_—

Cancel

A message box stating that MapForce is transforming appears, with the result of the

transformation appearing in the Text view window.
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@ Altova XML5py - [altova://file_resource/MultiOutput2Spy]
File Edit Project XML DTD/3chema Schema design  X5L/XQuery Authentic DB Cd

D SR B & & &E B DR Y @
Default - [E8
| 2 <Company xsi:schemalocation="http://my-company_com/namespace C:/Progran
= http://my-company.com/namespace” xmins:xsi="http:/fwww w3.org/2001/XMLSch
=3 <Employee=
4 <Title=Project Manager=/(Title=
= 5 =MName=Fred Landis</Mame:=
g 6 =Tel »123-456-T8<Tel =
7 <Email=f.landis@nanonull_com=/Email=
8 <gxpense-item Currency="USD" Bill-to="Development"=
9 =Date=>2003-01-02</Date >
10 <Travel Travel-Cost="337.88"/>
11 <fexpense-item=
12 <gxpense-item Currency="USD" Bill-to="Accounting"=
13 =Date=2003-07-07</Date>
14 <Travel Travel-Cost="1014.22"/>
15 <fexpense-item=
16 <expense-item Currency="USD" Bill-to="Marketing"=
17 et 14 1) e O 4 & Iy L DO | PP SE
Text Grid Schema WsDL ¥ERL Authentic Browser
feh MultiOutput2Spy

Note:

The currently selected configuration is "Default".

The name of the resource alias is in the application title bar altova://file_resource/
MultiOutput2Spy.

The output file has been opened as "MultiOutput2Spy.xml" for further processing.
The ExpReport-Target.xml file has been copied to the C:\Temp folder.

To retrieve the non-travel expenses output:

1.

Click the Global Resources combo box and select "Output2".
A notification message box opens.

o b

Configuration switch - Reload

The following resources have been modified:

El altowa:ifile_resource/MultiOutput2Spy -

'ou can reload the file, cloze the document or ignore the modification

Reload ] | Cloze | | Cancel
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2. Click Reload to retrieve the second output file defined by the resource.

@ Altova XML5py - [altova://file_resource/MultiOutput2Spy]

File Edit Project XML DTD/3chema Schema design  X5L/XQuery Authentic DB Cd
LD Zd HG & (BE g4 G dy [y [y r§ & Encamm
Output2 < E =

T 1 <?uml version="1.0" encoding="UTF-8"7=

?3' 2 [Fl<Company xsi:schemalocation="http://my-company.com/namespace C:/Progran

- http://my-company com/namespace” xmlins:xsi="http:/fww w3 org/2001XMLScH

3 = <Employess
= 4 <Title=Project Manager=/(Title=
g 5 =MName=Fred Landis</Mame:=
B <Tel =123-456-78=</Tel >
7 <Email=f.landis@nanonull_com=/Email=
8 o] <expense-item Currency="USD" Bill-to="3ales">
9 <Date=2003-01-01</Date=
10 & <Accommodation>
Lk i <DomesticAcc DomesticAcc-Cost="121.2"/>
12 i i =/Accommodation>
13 r <fexpense-item=
14 & <expense-item Currency="USD" Bil-o="3ales">
15 i <Date=2003-03-03=</Date=
15 - ~lavrmmmen ibamas
Text Grid Schema WsDL ¥ERL Authentic Browser
feh MultiOutput2Spy

The result of the transformation appears in the Text view window and overwrites the
previous MultiOutput2Spy.xml file.

Note:

e The currently selected configuration is "Output2”
¢ The output file has been opened as "Untitled1.xml" for further processing.
¢ The SecondXML.xml file has been copied to the C:\Temp folder.

© 2014 Altova GmbH

Altova MapForce 2015



242

Global Resources Global Resources - Properties

11.4

Global Resources - Properties

The Global Resources XML File

Global resources definitions are stored in an XML file. By default, this XML file is called

d obal Resour ces. xni , and it is stored in the folder C. \ Docunents and Setti ngs\ <user nanme>
\' My Docunent s\ Al t ova\ . This file is set as the default Global Resources XML File for all Altova
applications. As a result, a global resource defined in any application will be available to all Altova
applications—assuming that all applications use this file.

You can also re-name the file and sawe it to any location. You can therefore have multiple Global
Resources XML files. Howewer, only one of these Global Resources XML File can be active, per
application, at one time, and only the definitions contained in this file will be available to the
application.

To make the Global Resources XML file active, click the Browse button of the "Definitions file"
field and select the one you want to use from the "Open..." dialog box.

P "

E Manage Global Resources

Definitions file: C: 5 zerzhalph\DocumentshaltovaiGlobalR esources. smi = Browse
= [F]Files P + Add

........ |"_"| hauattilrput

- (] Muttioutput2Spy

= li2 Folders B Delete
e [0 Dy _Releaze

@D % ven
- [C) Dev_RelesseDB

(] ] | Cancel

Managing global resources: adding, editing, deleting

In the Global Resources dialog, you can add a global resource to the selected Global Resources
XML File, or edit or delete a selected global resource. The Global Resources XML File organizes
the aliases you add into the following sections: files, folders.

To add a global resource:

Click the Add button and define the global resource in the Global Resource dialog that pops up.
After you define a global resource and sawe it, the global resource (or alias) is added to the list of
global definitions in the selected Global Resources XML File.

To edit a global resource:
Select it and click Edit. This pops up the Global Resource dialog, in which you can make the
necessary changes.

To delete a global resource:
Select it and click Delete.
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To view the result of an application workflow:
If the calling application e.g. XMLSpy, calls another application e.g. MapForce, then a View button
is available in the Manage Global Resources dialog box.

Clicking the View button shows the affect of the currently selected global resource in the callling
application. Please see Global Resources - Application workflow for an example.

To save modifications made in the Managing Global Resources dialog box:
Having finished adding, editing, or deleting, make sure to click OK in the Global Resources dialog
to save your modifications to the Global Resources XML File.

Note: Alias resource names must be unique within each of the Files, Folders. You can however
define an identical alias name in two different sections, e.g. a multilnput alias can exist in the
Files section as well as in the Folders section.

Selecting Results of MapForce transformations as a global resource
In a MapForce transformation that has multiple outputs, you can select which one of the output
files should be used for the global resource by clicking its radio button.

Outputz [uze radio buthon to zelect]

MName Path »

ExpReport-Target M nReport-Targe =

= Browse...
" | ExpReport-Target | SecondXML.xml @

Choose another Global Resource...

Ok ][ Cancel ]

The output file that is generated by the mapping can be sawved as:

e aglobal resource via the Choose another Global Resource entry in the popup, visible
as altova://file_resource/MF_output. The output is stored to a file that the global
resource physically points to/references.

Dutputs [ uze radio button o select |

Narme Path ]
« | ExpReport-Target | altovea: ifile_resourceMF _output @
| ExpReport-Target | COTEMPSecond:hL xml Eﬂ
w

e afile via the & icon, shown as C:\TEMP\Second.xml.

If neither of these options is selected, a temporary XML file is created when the global
resource is used.

Determining which resource is used at runtime
There are two application-wide selections that determine what global resources can be used and
which global resources are actually used at any given time:

e The active Global Resources XML File is selected in the Global Resource dialog. The
active Global Resources XML File can be changed at any time, and the global-resource
definitions in the new active file will immediately replace those of the previously active
file.
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The active Global Resources XML File therefore determines: (i) what global resources can
be assigned, and (ii) what global resources are available for look-up (for example, if a
global resource in one Global Resource XML File is assigned but there is no global
resource of that name in the currently active Global Resources XML File, then the
assigned global resource (alias) cannot be looked up).

e The active configuration is selected via the menu item Tools | Active Configuration or
via the Global Resources toolbar. Clicking this command (or dropdown list in the toolbar)
pops up a list of configurations across all aliases.

Selecting a configuration makes that configuration active application-wide. This means
that wherever a global resource (or alias) is used, the resource corresponding to the
active configuration of each used alias will be loaded.

The active configuration is applied to all used aliases. If an alias does not have a
configuration with the name of the active configuration, then the default configuration of
that alias will be used. The active configuration is not relevant when assigning resources;
it is significant only when the resources are actually used.

Changing resources/ configurations
Resources can be switched by selecting a different configuration name. This can be done in two

ways:

e When you hover over the menu command Tools | Active Configuration, a submenu with
a list of all configurations in the Global Resources XML File appears. Select the required
configuration from the submenu.

liew | Tools | dndow  Help
I mlﬂ Global Resources - E

| Active Configuration P| |E| Default | |[

Outpuk2

IlrE

Cuskomize, ..

| Release |

options. ..

alternatecutput  bet
" teleaseDE Wy Roaot elemd

e
_,-EI concat secondutput Iy‘3

pealie1® | e | e {}Hame
alue2 @ resurtT ------- {}Tel
IS (=0 o | I I I £ % Frmail

e In the combo box of the Global Resources toolbar, select the required configuration. The
Global Resources toolbar can be toggled on and off with the menu command Tools |
Customize, then click the Toolbar tab and enable/disable the Global resources check
box.

Default - B .
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12 Dynamic input/output files per component

MapForce is able to process multiple input / output files per component, and can thus process all
the files in a directory, or a subset of them, by using wildcard characters in the input component.

The example in the tutorial shows how a source component processes two XML input files, and
how the target component outputs two XML documents.

Multiple input / output files can be defined for the following components:

XML files

Please take note of the File: item at the top of the abovementioned components:

ERrrr e, -1
El {_|File: mf-ExpReport.xml
‘3 {}expense-report =:pel

| ExpReport-Target

|1 [ ] File: {default)
El {}Company Fn
fiy concat | A {3Emplovee |
The File:mf-ExpReport.xml item of mf-ExpReport, displays the Input XML file entry. This

is automatically filled when you assign an XML instance file to an XML schema file. (If an
output file has been defined then the output file name will be also be displayed.)

The File: (default) item of ExpReport-Target shows that an output instance file was not
assigned to the XML schema component when it was inserted. l.e. the Output XML file
field is empty. A default value will therefore be used when the mapping executes.

Dynamic file name support is activated by mapping a string containing a file name to the
File item. If the component is used as an input component, the file name may contain
wildcards. See also: relative path handling.

The File: <dynamic> item is shown when there is a connection to the File item, i.e.
multiple files are now supported.

The replace-fileext function converts the .xml extention to .out for the dynamic target
files.

B renlace-fileext

filepath
% result-filepath
wtension

& mi-ExpReport

&l [ ] File: mf-ExpReport 2.xml;

El {}expense-report =:pen: 2 {}Company Foo|
- = detailed B {}Employee
. ....... = currency P {3} Title

&5| ExpReport-Target
= El File: =dynamic=

Dynamic/multi-file and wildcard support for MapForce supported languages:

Target Dynamic input file Wildcard support for Dynamic output file
language name input file name name

XSLT 1.0 * not supported by XSLT 1.0 |not supported by XSLT 1.0
XSLT 2.0 * *(1) *

*  supported

(1) Uses the fn:collection function. The implementation in the Altova XSLT 2.0 and XQuery
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engines resolves wildcards. Other engines may behave differently.
Wildcards * and ? are resolved when entered in the Component Settings dialog box and
also when mapping a string to the File: name node.

To transform XSLT 1.0/2.0 as well as XQuery code using the RaptorXML Sener engine, please
see Generating XSLT 1.0, or 2.0 code
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12.1 Dynamic file names - input/output

By mapping file names dynamically inside the mapping, you can:

e generate a mapping application where the input and output file names can be defined at
runtime

e conwert a set of files to another format (many-to-many)

e split a large file (or database) into smaller sections/parts

e merge multiple files into one large file (or load them into a database)

To process multiple input files, you can do one of the following:

e Enter a file path with wildcards (* or ?) as input file in the Component Settings dialog
box. All matching files will be processed. The example below uses the ? wildcard
character in the Input XML file field to map all files starting with mf-ExpReport with one
following character, of which there are two in the ... \Tutorial folder.

f £
= fi replace-files:t

result-filepath

&| mf-ExpReport
&1 [ ] File: mf-ExpReport 2.zml;
“E {}expense-report e:pen:

&| ExpReport-Target
= E| File: =dynamic=
B {}Company Foot

—achema file

I mf-ExpRepaort,xsd Browse | Edit |

Browse | Edit |

e Map a sequence of strings to the File node of the source component. Each string in the
sequence represents one file name. The strings may also contain wildcards, which are
automatically resolved.

A sequence of file names can be supplied by:
e An XML file

Preview of dynamic input / output mappings

Clicking the Output tab displays the mapping result in a preview window. If the mapping produces
multiple output files, as shown below, Preview 1 of 2, each file has its own numbered pane in the
Output tab. Click the arrow buttons to see the individual output files.
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FaE D

L Freview 1 of 2

C:ADocuments and SettingstMysMy Document

??xml werzion="1.0" encoding="LUTF-3"7=

=Campany mins="hnttp: fmy-company . comnamespace” xzischem
=Employee=

=Title=Project Manager=Title=

=Email=f landiz@nanonull cam=/Email=

=gxpense-iemns=

. =Date=2003-01-02=Date=

{oaTravel=

{ | =Destination/=

i o=fTravel=

11 =description=Biz jet=/de=cription=

12 =lexpense-tem=

Y

o0 o~ O h = L) =

Click the Sawe all generated outputs icon , to save the generated output files you see here.

Multi input / single output - merging input files

Multiple input files can be merged into a single output file if the connector between the two File:
items is remowved, while the source component still accesses multiple files e.g. per wildcard "?".
While the source component can take multiple files, the output component cannot. The multiple
source files are thus appended in the target document.

8 mf-ExpReport & ExpReport-Target
« [= [ ]File: mf-ExpReport? -« |21 L] Fite: (defautt)
El { }expense-report = El {}Company R
....... = detailed El {YEmployes
. ....... = currency fe {3 Title
El {Person B 7 B coEmlesutp—® | {}Hame
i {YFirst o PP/ | e | i {}Tel
L {YLast e {}Email

Multi input / multi output

To map multiple files n:n to multiple target files, you need to generate unique output file names. In
some cases, the output file names can be derived from strings in the input data, and in other
cases it is useful to derive the output file name from the input file name, e.g. by changing the file
extension.

The full path name of the currently processed file is available by connecting the output icon of the
File node, e.g. to concat for adding a new file extension.

Please note:
Awoid simply connecting the File: nodes directly without using any processing functions,
as this will overwrite your input files when you run the mapping. You can change the
output file names using various functions e.g. the replace function as shown below.
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i replace

"expenses"

result
| ExpReport-Target

| mi-ExpReport

- |1 [ ] File: mf-ExpReport 2.xml; & |=1 [ ] File: =dynami
“El {yexpense-report =:pen: = {}Company
- = detailed | fi concat B {}Employs

------- = currency aluel = :
E| {}Person alue? = resuﬂ* P {}Hame

The output file names in the above case will be mf-expensesl.xml and mf-
expenses2.xml.

The menu option File | Mapping Settings allows you to globally define the file path settings used
for the mapping project.

Mapping Settings |

— Mapping Output

&pplication name: IMapping

—Jawva Settings

Baze package name: Iu:u:um.mapf-:uru:e

— File Path Settings

[~ Make pathz absolute in generated code

v Ensure Windows path convention for file path output for files from a local file systemn

The "Ensure Windows path convention...." check box makes sure that Windows path conventions
are followed. When outputting XSLT2 (and XQuery), the currently processed file name is internally
retrieved using the document-uri function, which returns a path in the form file:// URI for local
files.

When this check box is active, a file:// URI path specification is automatically converted to a
complete Windows file path (e.g. "C:\...") to simplify further processing.
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12.2

Dynamic file names as Input parameters

MapForce allows you to create special input components that can act as a parameter in the
command line execution of the compiled mapping. This specific type of input component cannot
be used inside a user-defined function, it is only available in the main mapping window.

To process a file using an Input parameter at runtime:

To define the path and file name at runtime, connect an input parameter component to the input
icon of the File node in the source component. Depending on the connections to other items, this
will define the input and/or the output file name.

wE| ImputFilerame
tbedefault |InputFileiame
& mt-ExpReport & ExpReport-Target
- El {1 File: =dyramic= NE! "] File: (default)
E {}_EH']EI'I-SE-TEPD“ <] .L:_' {}Cumpan}r E
- = detailed _,-EI concat 3 {}Employee
CIETT | Foe ] 4 | - Ot
....... {}“ame
Marme: uEEENENE 0 | B [ L i {}Tel.
....... { YEmail
Datatype: I skring j ------- { Y Domesti
------- {}Foreigni
C=
V¥ Input is required = x -~ L {}Expense
- . = {}expense
Design-time Execution ———————————— | =l i = Curren|
v Specifywale | | e =BEill-to
....... Dat
Yalue: | mf-ExpReport, =il {Date
- B {3 Travel
?"EXFIEI’ISE- =M ....... = Trauve
Briodeirow | on-trus i - i
(04 I Cancel | {IDesti
*b-:u:ul Dn-false[# i B CaN-
I — I . ....... {3 Air-T

The mf-ExpReport.xml entry in the Value field is only used for preview purposes in the Output
window. It has no effect on the parameter values used when running the code from the command
line. Please see Input parameters, overrides and command line parameters for more information.

When you have generated and compiled your code you can supply the file name for the mapping
using the command line:
mapping.exe /InputFileName Filename.xml.

Where:
e /InputFileName is the name of the first parameter

e Filename.xml is the second parameter i.e. the dynamic file name you want to be used
when running the application from the command line.
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12.3 Multiple XML files from single XML source file

The content of the XML source file mf-ExpReport.xml, available in the ...\MapForceTutorial
folder, is shown below. It consists of the expense report for Fred Landis and contains five expense
items of different types. This example is available as Tut-ExpReport-dyn.mfd in the ...\Tutorial
folder.

Aim:
To generate a separate XML file for each of the expense items listed below.

k

Person
{}First  Fred
{} Last Landis
{3} Title Froject Manager
{}Phone 123-456-75
I {}Email  flandiz@nanonull.com
expense-itemn (o)

bk

= ype = expto {}Date {} Travel {} Lodging
1 Travel Development  2003-01-02| = Trawvel Trav-cost=537 55
2 Lodging Sales 2003-01-01 > Lodging |
3 Trawvel Accounting 2003-07-07 = Travel Trav-cost=1014 22
4 Travel harketing 2003-02-02) = Travel Trayv-cost=2000
& Meal Sales 2003-03-03

As the "type" attribute defines the specific expense item type, this is the item we will use to split
up the source file.

1. Insert a concat function from the libraries pane and a constant component from the icon
bar.

2. Enter *.xml as the string value in the constant component when the dialog box opens.

3. Insert the auto-number function from the core | generator functions library of the
libraries pane.
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£ auto-number
I»gln:nbal-id
=start-with
—————resut

Ancrement

I—

iwestart-on-change

| mi-ExpReport

&1 [ File: mf-ExpReport.xml
H {}expense-report e

"""" = detailed

------- = CUITency

A {}Person

result

sl

. ....... {}F‘hﬂl‘lﬂ
e {}El'l'lﬂil

A {}expense-item
....... —_— type

| ExpReport-Target

&1 [ File: =dynamic=
“B {}Company Root elemert
B {}Employee

....... { ¥Email

------- {¥DomesticDailyRate
....... { YForeignDailyRate
------- {}YExpense-detail

H {}expense-item

= Currency

Create the connections as shown abowe: type to valuel, auto-number to value2 and the

constant to value3.

Connect the result parameter/output of the concat function to the File: item of the target

component. Note that File: <dynamic> is now displayed.
Define the remaining connections as needed.
Click the Output tab to see the result of the mapping.

=R e

1 I ’I Freview 1 of & I.&Ituva'\MapFurceEEI'IEI"aMapFu:un:eE:-:amples'\Tutu:uriaI'\Travel'l.:-:mI

1 ="7=ml wersion="1 0" encoding="uU1F-&"7=
2 =iZampany =mins="http fmy-company .cominamespace” xsischemalocation="http: Miny-camp
CoODOCUME~T iy DOC U1 fatoraMlapF orce 201 DMapF arceExamplesMutorialExpReport-
3 =Employee=
4 =Title=Praoject Manager=/Title=
3 =Tel=1 23-455-?8~:ITEI.:~§
& =Email=f landiz@nanonull com=/Email=
7 =gxpenze-tem Currency="UzD" Bill-to="Development"=
g =Date=2003-01-02=Date=
9 i =Travel Travel-Cost="337 88"=
10 : | =Destinations=
11 | o=iTravels
12 =description=Biz jet=idescription=
13 =lexpense-tems=
14 =Employes=
15 =N Ompany=
16

Each record is now visible in its own Preview tab, the first one is shown abowe.

8. Click the drop-down list arrow to see all the files that have been generated.

© 2014 Altova GmbH

Altova MapForce 2015



254 Dynamic input/output files per component Multiple XML files from single XML source file

Y
b apForce20 04 apForceE Ramples' TutonalhLodging2, sml
ki apForce201 04 apF orceE samplesTutaralh T ravel 3. sml
ki apForce201 04 apF orcelE samplestTutaralh T raveld. sml
W apFarce201 04 apForcek samples' T utarialtbdeal5. sl

Clicking the Next/Previous LI_’I arrows allows you to see each of the files in the Output
tab.

Note:
e The type attribute supplies the first part of the file name e.g. Trawel.

e The auto-number function supplies the file number increments (default settings are
start at=1 and increase=1) thus Travell.

e The constant component supplies the file extension i.e. .xml, thus Trawell.xml is the
file name of the first file.

¢ Clicking the Save All icon allows you to save the individual files directly from the
Output tab, without having to generate code.
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12.4 Relative and absolute file paths

A relative path is a path that does not start with a drive letter, i.e. it can be a file name without
path. The specific context in which the relative file name is used, defines the base path. The
handling of relative file names has changed in MapForce version 2010 due to the support for
mapping file names as data inside a mapping.

Previous versions of MapForce (prior to 2010) saved file paths relative to the *.MFD file for files in
the same, or a descendent folder, and changed them to absolute paths when they were opened/
loaded.

Since MapForce 2010, all references to external files, such as schemas or XML instance files, are
stored the way they are entered in the dialog box — in this way, relative paths can be used where
required.

Save all paths relative to MFD file

This new option, common to all component settings dialog boxes, sawves all file paths (of the
component) relative to the location of the current MFD file. This allows you to move a mapping
together with all related files to a different location, while keeping all file references intact.

This means that:
e Absolute file paths will be changed to relative paths
e The parent directory "..\" will be also be inserted/written
e Using Sawe as... will adjust the file paths (relative to the MFD file) to the new location you
are saving the MFD file to

Please note:
Paths that reference a non-local drive, or use a URL, will not be made relative.
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ﬂ Component Settings il
Component name: I Eprepurd
—Schema File
I ExpReport, xsd Erowse | Edit |
~ Input =ML File
I ExpRepart, xml Browse | Edit |
— Cukput XML File
I ExpRepart-item. xml Browse | Edit |
Prefix For target namespace:
¥ Add schemajDTD reference (leave Field emphy to use absolute file path of schema):
Cask values ko target bypes (disable ko preserve Formatting of numeric or date values
W - L HETEkE
ak risk of writing invalid output)
v Pretty prink outpuk
[~ Create digital signature (Builk-in execution only) Sigmature Setings
In case af Failed creation; " Stop processing
¥ | Continue without signakure
Encoding
Encoding narme: ILlnicu:u:Ie UTF-8 j
Eyte order: ILitHE Endian j ™ Include byte arder mark
— Skylevision Power Stylesheet File
I Erowse | Create...
¥ Enable input processing optimizations based on min/maxOcours
¥ save all file paths relative ko MFD fil
(04 I Cancel
s

There are two separate types of files that are referenced from an MFD file:

e Schema-type files (XML Schemas, WSDL, FlexText configuration files, ...) entered in the

schema file field.

¢ Instance files entered in the Input xxx File, or Output xxx File fields.

Schema-type files
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Schema-type files are used when designing a mapping. They define the structure of the mapped
input and output instance files. This information is used to display the item trees/hierarchy in the
various components. MapForce supports entering and storing a relative path to schema-type files.

e Relative paths to schema-type files will be always resolved relative to the MFD file.

e Selecting a schema via the "Open" dialog, e.g. after inserting a new component, or
clicking the “Browse” button in the Component Settings dialog box, always inserts the
absolute path into the field.

e To set a relative path, which will also be stored in the MFD file, delete the path from the
text box, or type a relative path or file name. This will happen automatically on saving the
MFD file if the "Sawe all paths relative to MFD file" checkbox is activated. You may also
use "..\" to specify the parent folder of the MFD file.

e Saving a MFD file that references files from the same directory, then moving the complete
directory to another location, does not update any absolute paths stored in the mfd file.
Users who use source control systems and different working directories should therefore
use relative paths, in this case.

Instance files and the execution environment
The processing of instance files is done in the generated XSLT, XQuery or in the generated
application, as well as MapForce preview.

In most cases it does not make sense to interpret relative paths to instance files as being relative
to the MFD file, because that path may not exist at execution time - the generated code may be
deployed to a different machine. Relative file names for instance files are therefore resolved
relative to the execution environment:

Target language Base path for relative instance file name

XSLT/XSLT2 Path of the XSLT file

A new check box that ensures compatibility of generated code with mapping files (*.mfd) from
versions prior to Version 2010, has been added in the File | Mapping Settings dialog box, i.e.
"Make paths absolute in generated code".

The state of the check box is automatically set depending on what is opened, the check box is:

e inactive if a new mapping file, i.e. version 2010, is created or opened
Relative paths for input and output instance files are written as is, into the generated
code.

This allows deployment of the generated code to a different directory or even machine.
You must ensure that files addressed using relative paths are available in the runtime
environment at the correct location.

e active if an older mapping file from version 2009, 2008 etc. is opened
Relative paths for input and output instance files are made absolute (relative to the *.MFD
file) before generating code. This has the same effect as generating code with an older
version of MapForce.

Note that the source instance file name is also used for the following purposes:
e Detection of the XML root element and the referenced schema
¢ Validation against the selected schema
¢ Reading Excel worksheet names and columns
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e To read column names and preview contents of text files (CSV or FLF)

New "schemalocation” field for target XML files

Since schema references may be stored relative to the MFD file, and the generated XML file from
a target component is often in a different directory, there is a way to enter a separate
schemalocation path for the target XML instance, so that the XML file can be validated there.

This is the field below the “Add schema/DTD reference” check box, of the Component Settings
dialog box (Double click a component to open it). A similar field exists for the taxonomy reference
in XBRL components.

Prefix for karget namespace:

¥ add schemafDTD reference ileave field empty to use absolute file path of schemal:

I IMYDOC U1 falkovaMapForce201 0/MapForceExamples  Tukarial fmf-E xpReport, xsd

Cast values ko target bypes (disable ko preserve Formatting of numeric or dakte walues
v == e SIS
ak risk of writing invalid output)

¥ Pretty prink cutput

The path of the referenced/associated schema, entered in this field, is written into the generated
target instance files in the xsi:schemalLocation attribute, or into the DOCTYPE declaration if a
DTD is used.

Note: A URL e.g. http://mylocation.com/mf-expreport.xsd can also be entered here.
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13 Intermediate variables

Intermediate variables are a special type of component used to solve various advanced mapping
problems. They store an intermediate mapping result for further processing.

e Variables work in all languages except XSLT1.0.

e Variable results are always sequences, i.e. a delimited list of values, and can also be
used to create sequences.

e Variables are structural components, with a root node, and do not have instances (XML
files etc.) associated to them.

e Variables make it possible to compare items of one sequence, to other items within the
same sequence.

e Variables can be used to build intermediate sequences. Records can be filtered before
passing them on to a target, or filtered after the variable by using the position function for
example.

Difference between variables and chained mappings

Chained mappings Variables

Involve two totally independent steps. Evaluated depending on context /
scope. Controlled by "compute-when"
connection

Intermediate results are stored Intermediate results are stored

externally in XML files when mapping is |internally, not in any physical files,

executed. when mapping is executed.

Intermediate result can be previewed Variable result cannot be previewed.

using preview button.

To insert intermediate variables:
There are several ways of inserting intermediate variables: Using the menu option, by clicking the

Var. icon, or by right clicking input/output icons and creating variables based on the input/output
components.

1. Select Insert | Variable or click the Variable icon in the icon bar. You can now
select if you want to insert a simple or complex variable.
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x

~ Twpe
™ Simple tvpe (inkeger, string, ete.)

Datatype: v

f* Complex type {tree struckure)

Structure: I 201 1\MapForceExamplesiPersonList, xsd Choose | Edit

Rook: I {}PersgnList Choose |

¥ Save structure file path relative to MFD file

Lol 4 I Zancel

5

2. Click the radio button for the type of variable you want to insert, i.e. Simple type, or
Complex type.

If you clicked the "Complex type" radio button:

3. Click the "Choose" button to select XML Schema for example, and select the Root item
from the next dialog box.

4. Click OK to insert the variable.

Complex variable:

3,

i S rompute-when |
= {}PersonList List of Persunsd>
“E{}Person E

=role
{¥First
{¥Last [1>
{}Details 5’

Simple variable:
P = 7 T
B compute-when !
[privalue _IL
Hawve a single mappable item/value e.g. string, integer. Note that the "value" item can be
duplicated.

Alternate methods of inserting variables:

e Right click an output icon of a component (e.g. BranchOffices) and select "Create
Variable from Source node".
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2]

= E| File: Branch{Office s.xmil
& {}Branchoffices
- {}llame
El {}office
- { YName
- {}EMail

Delete All Outgaing Child Connections

reate Variable From Source Mode

!

This creates a complex variable using the same source schema and automatically
connects all items with a copy-all connection.

&| BranchOffices

= {_|File: Branchiffices.xml
B {}Branchoffices
o {}Name
-2 {}office
------- {¥Hame
....... { YEMail

------- {}Phone
------- {}Location
H {}Address

T

i " compte-when

*El {}BranchOffices

- {}Hame

E “E{}Office
....... {}Hame
_* ....... {}EMaiI

------- {}Phone
—+ ------- {}Location

H{}Address
; A {}Contact

i
e
~
-
=
b7 T S G —

Right click an input icon of a target component (e.g. Contact) and select "Create

Variable for Target Node".

T

n T compute-when |

(52 {) Contact Tree]
....... {MD
E . ....... { }First

| Contacts

= (] File: (default)
“E{}Contacts

This creates a complex variable using the same schema as the target, with the Contact
item as the root node, and automatically connects all items with a copy-all connection.

Right click an output icon of a filter component (on-true/on-false) and select "Create

Variable from Source node".
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o { }Fax -
- {)Phone B 2
L . o 5 compute-when
{}Location odefrovy | on-true Oc
i@} Address = ontact
H [::>b|:u:|I on-false O
‘= {}Contact - st
: {}ﬁrs’t ........ {}Iﬂs’t [:I'>
o _J

This creates a complex component using the source schema, and automatically uses the
item linked to the filter input node/row, i.e. Contact, as the root element of the
intermediate component.

[rr
oa
Compute-when -+ 0= Compute-when
The compute-when input item allows you to control the scope of the variable; in other words when
and how often the variable value is computed when the mapping is executed. You do not have to
connect this input in many cases, but it can be essential to override the default context, or to
optimize mapping performance.

A subtree in the following text means the set of an item/node in a target component and all of its
descendants, e.g. a <Person> element with its <FirstName> and <LastName> child elements.

Variable value means the data that is available at the output side of the variable component.

e For simple variables, it is a sequence of atomic values that have the datatype specified in
the component properties.

e For complex variables, it is a sequence of root nodes (of the type specified in the
component properties), each one including all its descendant nodes.

The sequence of atomic values (or nodes) may of course also contain only one, or even
zero elements. This depends on what is connected to the input side of the variable
component, and to any parent items in the source and target components.

Compute-when not connected (default)

If the compute-when input item is not connected (to an output node of a source component), the
variable value is computed whenever it is first used in a target subtree (via a connector from the
variable component directly to a node in the target component, or indirectly via functions). The
same variable value is also used for all target child nodes inside the subtree.

The actual variable value depends on any connections between parent items of the source and
target components (see "Loops, groups and hierarchies - The context").

This default behavior is the same as that of complex outputs of regular user-defined functions and
Web senice function calls.

If the variable output is connected to multiple unrelated target nodes, the variable value is
computed separately for each of them. This can produce different results in each case, because
different parent connections influence the context in which the variable's value is evaluated.
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Compute-when - connected
By connecting compute-when to an output node of a source component, the variable is
computed whenever that source item is first used in a target subtree.

The variable actually acts as if it were a child item of the item connected to compute-when.
This makes it possible to bind the variable to a specific source item, i.e. at runtime the variable is

re-evaluated whenever a new item is read from the sequence in the source component.

This relates to the general rule governing connections in MapForce - "for each source item, create
one target item". With compute-when, it means "for each source item, compute the variable
value".

Compute-once | “é“cumpute—when=once|

Right clicking the "compute-when" icon and selecting "Compute Once" from the context menu,
changes the icon to "compute-when=once" and also remowes the input icon.

This setting causes the variable value to be computed once before any of the target components,
making the variable essentially a global constant for the rest of the mapping.

In a user-defined function, the variable is evaluated each time the function is called, before the
actual function result is evaluated.

Parent-context
The main use of adding a parent-context, is when using multiple filters and you need an additional
parent node to iterate over.

To add a parent-context to a variable:
e Right click the root node, e.g. PersonList and select "Add Parent Context" from the
context menu.
This adds a new node, "parent-context”, to the existing hierarchy.

pee

[ o compute-when

l’1|>E| 2 parent-context
‘B {}PersonList Lizt of Persons
‘E{}Person

....... =role

The parent context adds a virtual "parent” node to the hierarchy within the component.
This allows you to iterate over an additional node in the same, or different source
component.
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13.1

Variables - use cases

Filtering out multiple instances of the same record from a source instance

Source data can often contain multiple instances of the same record. In most cases you would
only want one of these records to be mapped to the target component. The example below is
available as DistinctArticles.mfd in the ...\MapForceExamples folder.

| & Articles

=] D File: Article sWithDuplicates.xml
S {} Articles restriction of s any Ty

Pnodesirows |groups|>

iy oroup-by

e~ —

* T compute-when

| | Aricles
£1 [ IFile: {default) string
“E {} Articles restrictiol

B {} Article Lricl=Type [0.=] Iy keyly & {2} Article AmClBTYPI ‘3 {} Article ArticleT:
...3llumher xeinteger [0..1] = Artide gllumher wEinte {YHumber =i
441 satring [0..1 H >z -

ame xs rlng.[ _] Enodaraw] ontrusl ame xs rlng-* O Mlame s stin
........ {}SinglePrice x=: decimal [0.1]] _£I p— o or-falsalh i {}SinglePrice XS)T - )SinglePrice «

Enoce |resu|tl

[

The ArticlesWithDuplicates.xml file contains two articles both having the same article number
(two with article no. 1 and two with article no 3).

- Articles
= xminsixsf kit Shaesoesne e 3.0rgf 2001 PXMLS chema-instance
= xsimnolamespac... Aricles x=sd
« Article (5]
£} Humber {3} Hame {} SinglePrice
11 T-Zhirt 25
21 T-Zhirt Duplicate 25
32 Socks 2.30
43 Pant= 34
54 Jacket 57.50
|| || 6 3 Pants Duplicate 34

The article Number is used as the key in the group-by function, so it creates one group per unique
article number. Each group thus contains one article and all the unwanted duplicates of that
article. The next step is to extract the first item of each group and discard the rest.

The connection of the group output to "compute-when" causes the variable to be evaluated once
for each group, in the context of that group. This establishes an additional context lewel, as if we
had connected a parent element of the target Article element.

To select the first article of each group, we use the position function and a filter component, which
are connected to the variable input.

Applying filters to intermediate sequences:
Nodes in variable components can be duplicated as in any other type of component. This allows
you to build sequences from multiple different sources and then further process the sequence.

The screenshot below shows how PersonList.mfd could be modified using an intermediate
variable, and how constant components can also act as source items.
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ﬁj Employees
& LI File: Employees.aml
E‘ {}Company Comment di
- {3Hame
B {}Employees
B {¥Manager
------- {}FirstHame
------- {}LastHame
------- {}PhoneExt
------- {}Email
2 {}Programmer
------- { }FirstHame
------- {}LastHame
------- {}PhoneExt
------- {}Email
2 {}Support
------- {}FirstHame
------- {}LastHame
------- {}PhoneExt
------- {}Email

B campite-when

B = parent-context

- {}Person

*

;

+ ------- {}Details
Eli B {}Person {2}
*

!

'

;

-

|

I

|
‘A {}PersonList Li:*

= Perzon
e o
Jetacal

on-true iy
u:un-false[:}

i) equal-or-oreater

resutt

£ PersonList

=1 ] File: {default)
‘B {}PersonList |
E| {}Person

=role

- {¥First

~{}Last

Lo { } Details

The Person node of the variable has been duplicated twice, and a filter has been added to filter
those persons whose Last hame starts with a letter higher than "G".

Numbering nodes of a filtered sequence
This example is available as PositionInFilteredSequence.mfd in ...\MapForceExamples folder
and uses the variable to collect the filtered contacts where the last name starts with a letter higher

than M.

The contacts are then passed on (from the variable) to the target component, with the position
function numbering these contacts sequentially.

| 8| Branchoffices |
=] {JFile: BranchOffices.xml
‘B {}BranchOffices
- {¥Hame

‘3 {)office
i { Fllame
{ Y EMail
{}Fax
{}Phone

{¥Location
@ {} Address
‘2 {}Contact

B compute-when
B {} Contact

on.truel—ﬁ ....... {}irst
A

r'esultl:l

iy position

&| Contacts

Brocle: |resultl

L .

£l [ ]File: {defautt)
B {}Contacts
‘2 {}Contact Tvee|

The variable acts like another source component allowing the position function to process the
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filtered sequence.

Extract specific data from a source components' anyType node
This example consists of a source component containing anyType elements from which we want

to filter specific data.

| | ShortPO_anyType |

£l E]File: ShortPO.xml string
‘B {}ShertP0 restriction of xs:an
{}Customerllr :=irteger [0
{}Lineltems :z:anyType [0

T

?’ B compute-when |
= {}Lineltems re=triction of xs:any'll::>
‘B {¥Lineltem restriction of xaany)

- {} ArticleNr :=irteger [0.1]

~{¥ Amount x=iinteger [0.1]

= Linetem

bnode.l‘rowl on-true

hool |0n-false|§;

i el

<=

ol

result

[

| & ShotPo |

£l £ ]File: {default) string

E| {}ShortPO restriction of xsany Tyl
: }Customerlr x=integer [0.1]
B {¥Lineltems restriction of xz:amn
{}Lineltem restriction of xz:an|
{} ArticleNr s integer [0.1]
{} Amount :=integer [0.1]

The intermediate variable is based on a schema that has nodes of the specific type of data that
we want to map, i.e. ArticleNr and Amount are both of type integer. That specific data is filtered
by ArticleNr. and passed on to the target component.
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14 Libraries and Functions

The following sections describe how to define your own user-defined functions as well as libraries
for the various programming languages.

Defining User-defined functions

Adding custom XSLT and XQuery functions

Library Functions Reference
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Defining User-defined functions

MapForce allows you to create user-defined functions visually, in the same way as in the main
mapping window.

These functions are then available as function entries in the Libraries window (e.g First_Last), and
are used in the same way as the currently existing functions. This allows you to organize your
mapping into separate building blocks, and reuse them in the same, or different mappings.

Libraties T B X |IB8| userFirst Last
&) core B

E user

=] First_Last wi] value] jﬂl concat
fpetautt |valuet by
E xsh resul i
=xixpath functior wi| valued
=it functions pdetault |valus3ip
XSL'i' SeI;cted

User-defined functions are stored in the *.mfd file, along with the main mapping.

A user-defined function uses input and output components to pass information from the main
mapping (or another user-defined function) to the user-defined function and back.

User-defined functions can contain "local" source components (i.e that are within the user-defined
function itself) such as XML schemas, which are useful when implementing lookup functions.

User-defined functions can contain any number of input and outputs where any of these can be in
the form of: simple values, or XML nodes.

User-defined functions are useful when:

e combining multiple processing functions into a single component, e.g. for formatting a
specific field or looking up a value

® reusing these components any number of times

e importing user-defined functions into other mappings (by loading the mapping file as a
library)

e using inline functions to break down a complex mapping into smaller parts that can be
edited individually

e mapping recursive schemas by creating recursive user-defined functions

User-defined functions can be either built from scratch, or from functions already available in the
mapping tab.
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This example uses the Tut-ExpReport.mfd file available in the ...\MapForceExamples\Tutorial\

folder.

To create a user-defined function from existing components:
Drag to mark both the concat and the constant components (you can also hold down the

1.

N

CTRL key and click the functions individually).

| mi-ExpReport

4 |= {}expense-report =
------- = detailed

------- = Currency

-E {}Person

restlt j

- { }expense-itemn

....... =t|'|'pE

------- = expto

| ExpReport-Target
;IEI {}Company F
A {}Employee

....... {}EI‘I‘IﬂiI

....... {}Dumesti

....... {}Fureign[l

....... {}Expense

&2 {}expense
= Curren

. = Bill-to

Select the menu option Function | Create User-Defined Function from Selection.

Enter the name of the new user-defined function (First_Last).

Note: valid characters are: alphanumeric, a-z, A-Z, 0-9 as well as underscore "_", hyphen/

dash "-" and colon ":".

Use the Syntax and Detail fields to add extra information on the new function, and click
OK to confirm. The text you enter will appear as a tooltip when the cursor is placed over

the function.

The library name "user" is supplied as a default, you can of course define your own library

name in this field.

Create User-defined Function

x|

~ Settingz

Function narme; IFirst_Last

Library name: Iuser

— Descrption

Suntan: Iresult=cuncat[string1 . space-char, string2)

Combines bwa stings and inserts a space character bebween

Detail:
them|

— Implementation

v |rlined use
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The individual elements that make up the function group appear in a tab with the function
name. The new library "user" appears in the Libraries pane with the function name

"First_Last" below it.

Libraries T oX E‘E user.First_Last
core ﬂ
E user
= First_Last wil value? cancat
E ratt wefault [valuel st EmMame
gHxpath functior wi| valued J Ame
gzJ#sit functions fpdetault | valuediy
currernt
document
elemert-availak = E
farmat-number
function-availak “LI_
generated First_Last | XSLT | Datsbase Guery | Outout
system-propert: %Tut—EupREpurt.mfd* J

XSLT Selected

Click the Home button to return to the main mapping window. The components have
now been combined into a single function component called First_Last. The input and
output parameters have been automatically connected.

&| mf-ExpReport

------- = detailed

------- = currency

& {}Person
- {)First

« |2 {}expense-report =p

' 7| First_Last
ﬁ* wi| valued £)
B | value3

Note that inline user-defined functions are displayed with a dashed outline. See Inline
user-defined functions for more information.

Dragging the function name from the Libraries pane and dropping it in the mapping
window, allows you to use it anywhere in the current mapping. To use it in a different
mapping, please see Reusing user-defined functions

To open a user-defined function:

Do one of the following:

e Double-click the title bar of a user-defined function component

or

e Double-click the specific user-defined function in the Libraries window.
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This displays the individual components inside the function in a tab of that name. Click
the Home button to return to the main mapping.

e Double clicking a user-defined function of a different *.mfd file (in the main mapping
window) opens that MFD file in a new tab.

Navigating user-defined functions:

When navigating the various tabs (or user-defined function tabs) in MapForce, a history is
automatically generated which allows you to travel forward or backward through the various tabs,
by clicking the back/forward icons. The history is session-wide, allowing you to traverse mutliple
MFD files.

The Home button returns you to the main mapping tab from within the user-defined
function.

-
=

The Back button takes you back through your history

The Forward button mowves you forward through your history

To delete a user-defined function from a library:
1. Double click the specific user-defined function in the Libraries window.
The user-defined function is \visible in its tab.
2. Click the Erase button in the top right of the title bar to delete the function.

_%_ﬁ] uzer.First_Last "ﬂ
ﬂ -

7
#E| valued _V-EI coneat
El.n:iefaurt |value1 !
result i L
e values Ame

El.sdefaurt |valu33 !
c= ')

Reusing - exporting and importing User-defined functions:
User-defined functions, defined in one mapping, can be imported into any other mapping:

1. Click the Add/Remove Libraries button, at the base of the Libraries pane, click the Add
button and select a *.mfd file that contains the user-defined function(s) you want to
import.

The user-defined function now appear in the Libraries window (under "user" if that is the
default library you selected). You can of course enter anything in the "Library name" field
when defining the user-defined function.

2. Drag the imported function into the mapping to make use of it.

Library Names
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Note: It is possible to use the same library name for user-defined functions in multiple
*.mfd files and/or custom libraries .

Functions from all available sources will appear under the same library name/header in
the Libraries pane. However, only the functions in the currently active document can be
edited by double-clicking.

In the following example:

the function "hello" in the "helloworld" library is imported from a custom,

the function "Join" in the "helloworld" library is a user-defined function defined in the
current *.mfd file and

the function "MyUDF" in the "user" library is also a user-defined function defined in the
current *.mfd file

5| helloworld
gz)string functions
hello result = hellolgreeting_ty

Eﬂuser-deﬁned
=] Join

Java Selected

Note that possible changes in imported functions are applied to importing mappings when
saving the library *.mfd file.

Parameter order in user-defined functions

& mi-ExpReport

4| {Yexpense-report =:p
------- = detailed

------- = currency

' [ First_Last

'k | value
B | value3

The parameter order within user-defined functions can be directly influenced:

Input and output parameters are sorted by their position from top to bottom (from the top
left corner of the parameter component).

If two parameters have the same vertical position, the leftmost takes precedence.

In the unusual case that two parameters have exactly the same position, the internal
component ID is automatically used.
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iﬁ] uzer.First_Last "ﬂ
ﬂ -

r
CEREE —.-El bl
fpdetautt |value1 L
resyUt 2vName
wE| valled ame

él.sdefaurt |valu33 !
c= '

Notes:
e Component positioning and resizing actions are "undoable".

e Newly added input or output components, are created below the last input or output
component.

e Complex and simple parameters can be mixed. The parameter order is derived from the
component positions.
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14.1.1 Function parameters

Function parameters are represented inside a user-defined function by input and output
components.

Input components/parameters: a, b, and

Output component/parameter: result

Bl &
; _ff |
lefault = fiy Eaum

i, logical-and

L,

Emresytt

result
ezult

Input parameters are used to pass data from the main mapping into the user-defined function,
while output parameters are used to return data back to the main mapping. Note that user-defined
functions can also be called from other user-defined functions.

Simple and complex parameters
The input and output parameters of user-defined functions can be of various types:

e Simple values, e.g. string or integer
e Complex node trees, e.g. an XML element with attributes and child nodes

wE| POLNY

) equal

rezult

wi| Aricles
(= |3 £} Articles
34} Article
------- {}Humber

ooy | on-true Empame
ool on-falze ame

Input parameter POATrtNr is a simple value of datatype "string"
Input parameter Articles is a complex XML document node tree

Output parameter Name is a simple value of type string

Note:
The user-defined functions shown abowve are all available in the
PersonListByBranchOffice.mfd file available in the ...\MapForceExamples folder.

Sequences

Sequences are data consisting of a range, or sequence, of values. Simple and complex user-
defined parameters (input/output) can be defined as sequences in the component properties
dialog box.
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Aggregate functions, e.g. min, max, awg, etc., can use this type of input to supply a single
specific value from the input sequence. Please see Aggregate functions for more information.

When the "Input is a Sequence" check box is active, the component handles the input as a
sequence. When inactive, input is handled as a single value.

M ame: ITemperatures

— Type

" Simple wpe (integer, sting, ete.]

Liatatype: I

d

% Complex tpe [tree stucture]

Boat: I{}T emperatures{data

Stucture:; IEIHMapF-::n:eE mamplessT emperatures. xsd Choose |

Chooze |

¥ Input iz required

¥ Input iz a Sequence

]

Cancel

This type of input data, sequence or non-sequence, determines how often the function is called.

e When connected to a sequence parameter the user-defined function is called only once

and the complete sequence is passed into the user-defined function.

= data
mEnode oy | on-true

—*bu:u:ul Dn-false[:lﬁ

) substring-before

rimg
bty

resuft

resurt?

O Calculate
B {}data {Temperatunﬂ ;|E| {} YearlyStats (Tem
....... = temp ------- = Year
i = month - { YMinimumTemp
A{ *MaximumTemp
j ;I e {3 AverageTemp
i equal

The screenshot shows the user-defined function "Calculate" of the

"InputlsSequence.mfd" mapping in the ...\MapForceExamples folder. The
Temperatures input component (shown below) is defined as a sequence.
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i Temperatures™y eatly
;IEI {} YearlyStats

= Year
- ------- { }MinimumTemp
- {}MazimumTemp
- {} huerageTemp

wE| Temperatures

ﬂl.,:J {rdata

=temp

e When connected to a non-sequence parameter, the user-defined function is called once
for each single item in the sequence.

Please note:
The sequence setting of input/output parameters are ignored when the user-defined

function is of type inline.

Connecting an empty sequence to a non-sequence parameter has the result that the function
is not called at all!

This can happen if the source structure has optional items, or when a filter condition returns no
matching items. To awid this, either use the substitute-missing function before the function input
to ensure that the sequence is never empty, or set the parameter to sequence, and add handling
for the empty sequence inside the function.

When a function passes a sequence of multiple values to its output component, and the output
component is not set to sequence, only the first result is used when the function is called.
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14.1.2 Inline and regular user-defined functions

Inline functions differ fundamentally from regular functions, in the way that they are implemented
when code is generated.

e The code for inline type functions is inserted at all locations where the user-defined
functions are called/used

e The code of a regular function is implemented as a function call.

Inline functions thus behawe as if they had been replaced by their implementation. That
makes them ideal for breaking down a complex mapping into smaller encapsulated
parts.

Please note:
using inline functions can significantly increase the amount of generated program code!
The user-defined function code is actually inserted at all locations where the function is
called/used, and thus increases the code size substantially - as opposed to using a
regular function.

INLINE user-defined functions are shown with a dashed outline:

' [ FindAicle

B wE | POArtHr «| «]:wHame
2 {} Articles(Artit

> -3 {} Article
B {}Humber
e {}Hame

_____________"..___J

Inline user-defined functions support:
e Multiple output components within a function

do not support:

e The setting of a priority context on a parameter
e Recursive calls to an inline user-defined function

REGULAR user-defined functions i.e. non-inline functions are shown with a solid outline:

O LookupAricle
I =& ArticleHr | EnHame B

Regular (non-inline) user-defined functions support:
e Only a single output component within a function
e Recursive calls (where the exit condition must be supplied, e.g. use an I-Else condition
where one branch, or value, exits the recursion)
e Setting a priority context on a parameter

Please note:
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Although regular functions do not support multiple output components, they can be
created in this type of function. Howewer, an error message appears when you try to
generate code, or preview the result of the mapping.

If you are not using recursion in your function, you can change the type of the function to
"inline".

do not support:

e Direct connection of filters to simple non-sequence input components

e Sequence or aggregate functions on simple input components (like exists, substitute-
missing, sum, group-by, ...)

Code generation
The implementation of a regular user-defined function is generated only once as a callable
XSLT template or function. Each user-defined function component generates code for a
function call, where inputs are passed as parameters, and the output is the function
(component) return value.

At runtime, all the input parameter values are evaluated first, then the function is called for
each occurrence of the input data. See Function parameters for details about this
process.

To change the user-defined function "type":
1. Double click the user-defined function to see its constituent components.
2. Select the menu option Function | Function settings and click the "Inlined use"
checkbox.

User-defined functions and Copy-all connections

When creating Copy-all connections between a schema and a complex user-defined function
parameter, the two components must be based on the same schemal! It is not necessary that
they both have the same root elements howewer. Please see "Complex output components -
defining" for an example.
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14.1.3 Creating a simple look-up function

This example is provided as the lookup-standard.mfd file available in the ...

\MapForceExamples folder.

Aim:

To create a generic look-up function that:
e supplies Articles/Number data from the Articles XML file, to be compared to Article

numbers of a different XML file, ShortPO in this case.

E-E_l {}Lineltems
El {}Lineltem

- {} ArticleHr

{} Amount

& ShortPo & CompletePo
B {]File: ShortPO.xml O LookupArticle & []File: CompleteP0.xml
B {}ShortPo b i ArticleNr | i»Hame I ‘8 () CompletePo

. { }Customertr A {}Customer

‘& {}Lineltems

El {}Lineltem

24} Article
....... {}Humher

... {}SinglePrice

L} Amount
fe{ ¥Price

& {} Total

e Insert the ShortPO.xsd and assign ShortPO.xml as the source XML file.
¢ Insert the CompletePO.xsd schema file, and select CompletePO as the root element.
¢ Insert a new user-defined function using the method described below.

To create a user-defined function from scratch:

1.
2.

Select the menu option Function | Create User-defined function.

Enter the name of the function e.g. LookupAtrticle.

Create User-defined Function

X

Settingz

Function name: ILDDkUFU'-"-TtidE

Library narme: Iuser

B Dezcription |

3. Uncheck the "Inlined use" checkbox and click OK to confirm
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— Implermentation

¥ Inlirned use

it one function,

"Inlined uze' advizes MapForce to extract contents of this function in
all locations where wou will uze it Thiz will make generated code
longer, but iz uzually shghty faster and allows to define mulbiple Outputs

Uncheck “lnlined use" if you want to call thiz function recursively, [f
you have bo return multiple values pou can till use, for example, a <ML
gtructure with multiple elements in it.

A tab only containing only one item, an output function currently called "result", is

displayed.

E core "I

=% logical functions
math functions
string functions

edifact
lang
E user

= Lookupdrticle

iﬁ]user. Lookupdirticle

Emresult

F_resurt

Java Selected

This is the working area used to define the user-defined function.

A new library has been created in the Libraries pane with the name "user" and the
function name "LookupArticle".

3. Click the Insert Schema/XML file icon to insert the Articles schema and select the

XML file of the same name to act as the data source.

4. Click the Insert input component icon

-

to insert an input component.

5. Enter the name of the input parameter, ArticleNr in this case, and click OK.
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Create Inpuk

Marne: I."lftiC'ENl‘I

x|

— Type

% Simple ype (integer, sting, etc.]

D atatype: I zhring

= Complex pe [iree stucture]

=~

StnLCtLre: |

Chonze

Boat: I

Chomze

=
X

¥ Input is required

[ Input iz a Sequence

]

Cancel

This component acts as a data input to the user-defined function and supplies the input

icon of the user-defined function.

6. Insert an "equal" component by dragging it from the core library/logical functions group.

7. Insert a filter component by clicking the Insert Filter icon in the toolbar.

wE| Articlerlr

51.=defaurt ArticleMr f

& Articles
[-E1 [ |File: Articles.xml [
B4} Articles
B} Article
------- { }Humber

Hy el

&

result ]>

== fitter
[znodefovw | on-truele
le>b|:u:|I Dn-fﬁlﬁ&[#

Erresul

'ﬂesurt

Use the diagram below as an aid to creating the mappings in the user-defined function,

please take note of the following:

[e¢]

Right click the a parameter and select Priority context from the pop up menu.

9. Double click the output function and enter the name of the output parameter, in this

case "Name".
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wE| Articlehr

i eoual

& Articles
[ L] File: Articles.xml
-3 ) Articles
-3 {} Article
- { }Humber

resuft

odesrowy | on-true
ool on-false £ 58‘”"'3

This ends the definition of the user-defined function.

Please note:
Double clicking the input and output functions opens a dialog box in which you can
change the name and datatype of the input parameter, as well as define if the function is
to have an input icon (Input is required) and additionally if it should be defined as a
sequence.

This user-defined function:

e has one input function, ArticleNr, which will receive data from the ShortPO XML file.

e compares the ShortPO ArticleNr, with the Article/Number from the Articles XML
instance file, inserted into the user-defined function for this purpose.

e uses a filter component to forward the Article/Name records to the output component, if
the comparison returns true.

e has one output function, Name, which will forward the Article Name records to the
CompletePO XML file.

10. Click the Home icon to return to the main mapping.
The LookupArticle user-defined function, is now available under the user library.

Libraries
i) user & ShortPO
=] LockupAicle El '] File: ShortPO.xmi
= artice & {}shortPo
=] wpml-cut ------- {}CustomerHr
“E {}Lineltems

Java Selected
11. Drag the LookupArticle function into the Mapping window.

The user-defined function is displayed:
e with its name "LookupArticle" in the title/function bar,
e with named input and output icons.
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& ShortPo | CompletePo
=1 {File: ShortPO.xml O] Lookupdicle = [ ]File: CompleteP0.xml
E| {}ShortP0 [ #| ArticleHr | ixHame [ ‘B{}CompletePo
- {}CustomerHr A {} Customer
E.E {}Lineltems 3 {}Lineltems
E| {}Linettern E| {}Linetem
. {} ArticleNr B {} Article
b £} Amount - {}Humber
....... {}Hame
- {}SinglePrice
. ....... £} Amount
i { }Price
& {}Total

10. Create the connections displayed in the graphic below and click the Output tab to see the

result of the mapping.

£5| ShortPo & CompletePC
B [ ]File: ShortPO.xml 03] Lockupéicle = [ File: CompleteP0.xmi
E| {}ShortP0 I »Z ArticleHr | i»Hame I ‘B {}CompletePo
- {}CustomerHr & {}Customer
E| {}Linettemns 2 {}Lineltems
E| {}Lineltem El {}Linetem
- {} ArticleHr 3 {} Article
£y Amount - {}Humber
....... {}Hame
- {}SinglePrice
....... £} Amount
i { }Price
& {}Total
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14.1.4 Complex user-defined function - XML node as input

This example is provided as the lookup-udf-in.mfd file available in the ...\MapForceExamples
folder. What this section will show, is how to define an inline user-defined function that contains a
complex input component.

Note that the user-defined function "FindArticle" consists of two halves.

A left half which contains the input parameters:
e asimple input parameter POATrtNr
e acomplex input component Articles, with mappings directly to its XML child nodes

A right half which contains:
e asimple output parameter called "Name".

oo (] Cu:unTpleieF'O
FFile: ShortPOxmi &1 L File: CompletePO.xml
E' {}SI; el - ‘3 £} CompletePO
El o -E {}Customer
- {}CustomerHr - { YHumber
E| {}Lineltems - { }FirstHame
E| {}Lineltem i {¥LastHame
------- g :rtlclenlir {} Address
....... mou Dy~ SR gy S pioe - {}Lineltems
' O] FindArticle : 8 {)Lineltem
_ I wi POATTHr inHame I -2 {} Article
&) Articles [>E {} Articles (Artic] ! i { }Humber
£l ElFiles Articles.xmi > & {} Article E . {)Hame
E| {} Articles * ....... {¥Humber i ....... {}SinglePrice
‘B1{} Article I {YHame 5 - {} Amount
{}Humber B - {}singlePrice - {}Price
{}Hame : , [ {} Total
{}SinglePrice : A

The screenshot below shows the constituent components of the user-defined function, the two
input components at left and the output component at right.

gﬁl uzer.FindArdticle

wi| POANY

Cdefault PO MY El equal £ Mame

result ame
wi| Articles E T -t

;IEJ {} Articles enocerove | on-true
@ {} Article Bebaocl on-false[y

------- {}Humber
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Complex input components - defining

Defining complex input components:
1. Create a user-defined function in the usual manner, i.e. Function | Create User-Defined

function and click OK to confirm. Note that the Inlined use check box is automatically
selected.

— |mplementation

W Inlined use

"Inlined uze" adwvizes MapFaorce ta extract contents af this function in
all lozations where you will use k. Thiz will make generated code

langer, but iz uzually zlightly faster and allaws to define multiple Outpuks
it ane function,

ncheck "lnlined uze' if pou want to call thiz function recursively. If
wou have toreturm multiple values you can still uze, for example, a =kdL
shructure with muliiple elements in it

-

2. Click the Insert input component icon " in the icon bar.
3. Enter the name of the input component into the Name field.

Create Input x|

M arne; I.":"JtiC|ES

— Type
£ Simple pe (integer, sting, ete.]

[atatype: I j

% Complex pe [ree stucture]

Structure: II::"-.D ocuments and S ettingzhhypibdy Docu Chaose |

Fioat: I{}.-’-‘-.rtiu:les Chooze

¥ Input iz required
¥/ [nput iz a Sequence

k. I Cancel

4. Click the Complex type (tree structure) radio button, then click the "Choose" button
next to the Structure field.

This opens another dialog box.
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The top list box displays the existing components in the mapping (three schemas if you
opened the example mapping). Note that this list contains all of the components that
have been inserted into the active mapping: e.g. XML schema file.

The lower list box allows you to select a new complex data structure i.e. XML Schema
file.

x

Choose an exizting structure or a new structure tupe to insert:

+ |nsert an existing stuchure as a parameter;

Filename ! Connection Path ! Description
@ CompleteP ChDocuments and SettingzshWyihdy Documents
'Ej ShortPO xed ChDocuments and Settingzhblyihty DocumentsBtovahlapFon
'Ej AHicles xzd ChDocuments and Settingzblyihty DocumentsBtovahlapF o

[~

ovahlapFo

{7 Inzert a new structure of the one af the Following types:

Ej »hiL Schema Structure
B Databaze Structure

tl ECN Structure

Ell FlexText Structure

0k, I Carnicel

5. Click "Insert a new structure... " radio button, select the XML Schema Structure entry,

and click OK to continue.
6. Select Articles.xsd from the "Open" dialog box.
7. Click the element that you would like to become the root element in the component, e.g.

Articles, and click OK, then OK again to close both dialog boxes.

x|

Fleaze chooze a roat itemn for the parameter;

o

{} Article =]
= {2 Articles
-3 ) Article
i { JHUMber
- {¥Hame
i { }5inglePrice
{} Article Type

" o

[¥ Show annotations

[T Show bypes ok I Cancel |

&
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The Articles component is inserted into the user-defined function. Please note the input
icon ® to the left of the component name. This shows that the component is used as a
complex input component.

wE Articles
== ) articles
-3 () Article
....... {}Number

| |

8. Insert the rest of the components as shown in the screenshot below, namely: a second
"simple" input component (called POATrtNr), filter, equal and output component (called
Name), and connect them as shown.

gﬁl uzer.FindArdticle

wi| POANY

él.sdefaurt F‘O.ﬂ\rtNr! 7
'f—“l ikl £ hlame
result ame
w| Articles E_T = Mame

=« |3 {} Articles enocerove | on-true
B E-E.l {} Article pbocl on-false[y
------- {}Humber
i { YHame

Please note:

e The Articles input component receives its data from outside of the user-defined function.
Input icons that allow mapping to this component, are available there.

e An XML instance file to provide data from within the user-defined function, cannot be
assigned to a complex input component.

e The other input component POATrtNr, supplies the ShortPO article number data to which
the Article | Number is compared.

e The filter component filters the records where both numbers are identical, and passes
them on to the output component.

10. Click the Home icon to return to the mapping.
11. Drag the newly created user-defined component from the Libraries pane into the mapping.
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Libraries
left result = leftl str;l
E uger
= | FindArticle =
Add Libraries. .
IE Libraries l IE5 Project ‘

Java Selected

12. Create the connections as shown in the screenshot below.

| CompleteP o

'Ej ShortPo -
= T Triie: ShortPoamm E| f_IFile: CompleteP0.xmi
: ‘A {}CompletePO
E| {}ShortPO A {}Customer
- {}CustomerHr o {}Humber
E| {}Lineltems . ....... {YFirstHame
E| {}Lineltem ....... {}LastHame
------- {} ArticleHr {} Address
........ {¥ Amount S-S 2 {}Lineltems
' ) FindArticle ; 2 {}Lineltem
_ b »IPOANr inHame 3 "3 {} Article
& Articles [>3 {} Articles (Artic! : - {}Humber
= {_]File: Articles.xml [f> E'E| {3} Article - {}Hame
‘B0 articles B {}Humber i .. {}SinglePrice
2 {} Article I - {}Hame ' ------ {} Amount
i { YHUmMber B {}singlePrice ' e { YPrice
{}Hame ; : - {} Total
{}singlePrice N 4

The left half contains the input parameters to which items from two schema/xml files are mapped:
e ShortPO supplies the data for the input component POArtNr.
e Articles supplies the data for the complex input component. The Articles.xml instance
file was assigned to the Articles schema file when the component was inserted.
e The complex input component Articles with its XML child nodes, to which data has been
mapped from the Articles component.

The right half contains:
e asimple output parameter called "Name", which passes on the filtered line items which
have the same Article number, to the Name item of Complete PO.
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1 =7=ml verzion="1 0" encoding="UTF-&3"7=
2 =CampleteP O xmins: xsi="htp feeweny w3 orgf2001 IMLSchema-instance”
3 =Lineftemz=
4 =Linefterm=
5 =&ricle=
B {=pumber=S=hlumbers=
7 | =Mame=Parts=Mame=
g i =Amount=S=imounts
9 =forticles

10 =fLinetetmn=

11 =Linefterm=

12 =&ricle=

13 {ahumber=1=hlumbers

14 i =Mames=T-Shirt=Mame=

15 o =Amourt=17 =fAmaunt=

16 =forticles

17 =lLineftern=

15 =iLinetems=

19 =fCompleteP o=

Please note:

When creating Copy-all connections between a schema and a user-defined function parameter,
the two components must be based on the same schema! It is not necessary that they both have
the same root elements however.
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14.1.5 Complex user-defined function - XML node as output

This example is provided as the lookup-udf-out.mfd file available in the ...\MapForceExamples
folder. What this section will show is how to define an inline user-defined function that allows a
complex output component.

Note that the user-defined function FindArticle consists of two halves.

A left half which contains the input parameter:

e asimple input parameter POATrtNr

A right half which contains:
e acomplex output component Article (CompletePO) with its XML child nodes mapped to

CompletePO.
£&| ShortPo s £| CompletePO
= ] Fite: ShortPO.xmi + L Findrticle =1 [ File: CompletePO.xn
& {}shortP0 llrmaponrtur =] {}article (Completel .3 {} CompleteP0
- {}Customertr ' - {}Humber H {}Customer
E| {}Lineltems ' : {}Hame B {}Lineltems
B () Linettem E - {}SinglePrice -3 {}Lineltern
- {} ArticleHr ; ' ------- {} Amount El {} Article
i £} AMoOUNt E i { Y Price ks ....... {}Humber

& {}Total

The screenshot below shows the constituent components of the user-defined function, the input
components at left and the complex output component at right.

Complex output components - defining

Defining complex output components:

1. Create a user-defined function in the usual manner, i.e. Function | Create User-Defined
function name it FindArticle, and click OK to confirm. Note that the Inline... option is

automatically selected.

wi| POAHNY
: £ equal
M iw CompletePO
8| Articles result odefaw | an-true 2 O Article
[>E { | File: Articles.xmi ool u:un-false[:l|> ------- {}Humber
& {} Articles - {}Hame
‘B1{) Article | fiy muttiply - {}singlePrice

------- {}Humber EA alue ------- {} Amount
i { ¥ Hame alle2 resut o {}Price
-------- {}singlePrice
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— |mplementation

W Inlined use

"Inlined uze" adwvizes MapFaorce ta extract contents af this function in
all locations where you will uze it Thiz will make generated code
longer, but iz uzwally zlightly faster and allows to define multiple Outputs
it one function.

ncheck "lnlined uze' if pou want to call thiz function recursively. If
wou have toreturm multiple values you can still uze, for example, a =ML
shructure with multiple elemerts in it

—
Am

2. Click the Insert Output icon in the icon bar, and enter a name e.g. CompletePO.

Create Outpuk - El

M ame: IEDmpIeteF'EI

— Type
" Simple type [integer, sting, stc.]

D atatype: I glring j

* ‘Complex tpe [tree stucturel

Structure: I Chooze

_ Chowse |
Roat: | Choose |

¥ | Output iz a Sequence

[k I Cancel |

3. Click the Complex type... radio button, then click the "Choose" button.
This opens another dialog box.

The top list box displays the existing components in the mapping, (three schemas if you
opened the example file). Note that this list contains all of the components that have been
inserted into the active mapping: e.g. XML Schema file.

The lower list box allows you to select a new complex data structure i.e. XML Schema
file.
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x|

Choose an exizting structure or a new stiucture type to inzert:

% |nzert an existing structure as a parameter:

Filename / Connection Path f Description
CHhDocuments and Settings by by Documents i toysihlap

@ ShortPO xed
8| CompletePO xed
& articles xad

ChDocuments and Settingshiyibdy Documents\Ltovaihap
ChDocuments and Settings by ihdy Documents\Btovaihap

[

{7 Inzert a new structure of the one of the fallowing pes:

8| ¥ML Schema Structure
@I Databaze Structure

tl EDI Structure

@ FlexText Structure

] I Cancel

A
4. Click "Insert new structure... " radio button, select the XML Schema Structure entry,
and click OK to continue.
5. Select the CompletePO.xsd from the "Open" dialog box.
6. Click the element that you would like to become the root element in the component, e.g.

Article, and click OK, then OK again to close the dialog boxes.

Choose Rook Item ' x|

Pleaze choose a roat item far the parameter:

{}Article
=1 {}CompletePO
@ {}Customer
E-E_l {}Lineltems
El {}Lineltem
“E1{} Article

....... {}HUITIIJEF

-{}singlePrice
. ....... {}AI‘I‘IDUI‘I‘t
o {}Price

{¥Customer -
K _*I_I

v Show annotations

[~ Show types ] 4 I Cancel |

The CompletePO component is inserted into the user-defined function. Please note the
output icon E* to the left of the component name. This shows that the component is used

as a complex output component.
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ECompletePo

=« = {) Article
- {}Humber

-{}singlePrice

. ....... {} Amuun‘t
-] i {3 PriICE

7. Insert the Articles schema/XML file into the user-defined function and assign the
Articles.xml as the XML instance.

8. Insert the rest of the components as shown in the screenshot below, namely: the
"simple" input components (POATrtNr), filter, equal and multiply components, and connect
them as shown.

wE| PO
| fy eapu [EYr—
£ CompletePD
B Articles odefrows | on-true 2 () Article
[-E] [ ]File: Articles.xml ool on-falsely - {}Humber
E {} ﬂ.l‘ti[:lES . ....... {}Hame
‘21 {} Article | fiy muttiply . {}SinglePrice
- { ¥Humber = -
beyaluet result {3 Amount
: .-{}“ﬂlTIE ﬁ)muez T - {}Pricﬂ
i { }SinglePrice =
Please note:

e The Articles component receives its data from the Articles.xml instance file, within the
user-defined function.

e The input components supply the POATrtNr (article number) and Amount data to which the
Articles | Number & Price are compared.

e The filter component filters the records where both numbers are identical, and passes
them on to the CompletePO output component.

9. Click the Home icon to return to the mapping.

10. Drag the newly created user-defined component from the Libraries pane into the mapping.

Libraries
left result = leftl str;l
E User
= | FindAricle =
Add Libraries. .
IELibraries l[EIF‘r-:uject ‘
Java Selected
11. Create the connections as shown in the screenshot below.

Having created the Article (CompletePO) connector to the target, right click it and select
"Copy-all" from the context menu. The rest of the connectors are automatically
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generated, and are highlighted in the screenshot below.

& ShortPO

=1 €] File: ShortPg.xmi
E| {¥ShortPO
- { }CustomerHr
E| {}Lineltems
‘A {}Lineltem
{¥ ArticleNr
{¥ Amount

'] Find&ricle

I 2| POArHT

B {}Article (Complete
i { ¥ Humber
-{¥Hame
-{}SinglePrice

~{} Amount

- {}Price

& CompletsPO

Please note:

=1 [ | File: CompletePO.m
‘A {}CompletePO
A {}Customer
-3 {}Linelterns
E| {}Linelktem
EI {) Article
i { 3HUMbET
-{ ¥Hame
-{ }SinglePrice
-{¥ Amount
e {}Price
& {}Total

When creating Copy-all connections between a schema and a user-defined function of type
"Inline", the two components must be based on the same schema! It is not necessary that they
both have the same root elements however.

The left half contains the input parameter to which a single item is mapped:
e ShortPO supplies the article number to the POArtNr input component.

The right half contains:
e acomplex output component called "Article (CompletePO)" with its XML child nodes,
which maps the filtered items, of the same Article number, to CompletePO.

1 =7xml verzion="1.0" encoding="TF-3"7=
2

3 =Lineftems:=

4 =Linettem=

5 =&rticle=

B {ahumbers3=hiumbers

7 | =Name=Parts=Mame=

=] ==inglePrice=3d=/SinglePrice=
g { =Price=102=/Frice=

10 =iiricle=

11 =iLineftems=

12 =Lineftem=

13 =&ticles

14 | =Mumber=1=Mumber=

15 | =hames=T-Shirt=Mames

16 =ainglePrice=25=/zinglePrice=
17 i =Price=25=/Price=

18 =iaicles

=CampleteP O xmins: si="htp ey 3 org 2001 ML S chema-instance” xsinoMamespaces
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14.1.6 User-defined function - example

The PersonListByBranchOffice.mfd file available in the ...\MapForceExamples folder,
describes the following features in greater detail:

¢ Nested User-defined functions e.g. LookupPerson
e Look-up functions that generate a string output e.g. LookupPerson
e Optional input-parameters which can also supply a default value e.g. the EqualAnd
component (contained in the LookupPerson component)
e Configurable input parameters, which can also double as a command line parameter(s)
when executing the generated mapping code!

wE| Officetlame

ecletault |OfficeName

FC!= "Nannnull,lnc."iﬂi

| BranchOffices o s
& C]File: BranchoOffices.xmi - ipnodeirowy | on-trueB— e personist
‘& {}Branchoffices Ji equal ool u:un-false[# [+ L] File: (default)
- {YHame result » -3 {}PersonList |
B {}office B {)Person
------- {}Hame - =role
"""" {} EMail - {}First
_______ {}Fax O LookupPerson - {)Last
....... {}Phone = uf Office_Hame |ikresult I . {} Details
B {} Address I First_Hame
....... { ity #Z Last_Hame
....... {} state
....... {}street
....... {}Zip
&= {}Contact
....... {3 irst
....... {}ast
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Configurable input parameters

The input component (OfficeName) receives data supplied when a mapping is executed. This is

possible in two ways:

e as acommand line parameter when executing the generated code, e.g. Mapping.exe /

OfficeName "Nanonull Partners, Inc."

e as apreview value when using the Built-in execution engine to preview the data in the

Output window.

| Officellame

m,:= - ..iﬂdefauﬂ@fficeName

£| BranchOffices
= {|File: BranchOffices.xml
“E {}BranchOffices

........ {¥Hame resut
&= {}office
........ {}Hﬂl‘l‘lﬂ:
- {}EMﬂil
........ {}Fax O] LookupPerson
fADhona v Office_Hame

Fiy enual K

To define the Input value:

1. Double click the input component and enter a different value in the "Value" text box of the
Preview Mode group e.g. "Nanonull Partners, Inc."”, and click OK to confirm.

2. Click the Output tab to see the effect.

A different set of persons are now displayed.

Please note that the data entered in this dialog box is only used in "preview" mode i.e.
when clicking the Output tab. If a value is not entered, or the check box is deactivated,

then the data mapped to the input icon "default" is used.

Please see Input values, owerrides and command line parameters for more information.

x|

Mame: IEIffiu:eN ame

Datatype: Istring

Freview Settings

¥ Specify value

" alue: INanu:unuII Fartrers Inc.

Cancel

o]
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LookupPerson component

| LookupPerson
i Office_Mame | ivresult [
i+ #f|First_Mame
L wE Last_Hame

ko

Double clicking this user-defined component displays its constituent components shown below.
What this component does is:

e Compares the Office, First, and Last names of BranchOffices.xml, with the same fields
of the Altova_Hierarchical.xml file, using the input components and the EqualAnd user-
defined components.

e Combines the Email, PhoneExt and Title items using the Person2Details user-defined
function

e Passes on the combined person data to the output component if the previous EqualAnd
comparisons are all true (i.e. supplied "true" to the filter component).

A user-defined function always outputs a value, which may even be an empty string! This would be
the case if the filter component bool value is false. Only an empty string would be output instead
of data supplied by the Person2Details component.

wE| Office_Mame

iedetaut [Office_Mamelp— | I Equaland
| HE] iwresutt |
& Atava_Hierarchical Giwilb
= OFa ' Loiond

{}Address
L:_| {}Department

- {}Prim_anﬂ{ey wi| First_MName (8] Equalésnd |
- {}Foreignkey lefault|First_Mame wia Ewresult B
........ {}Hame -
L]
‘B {}Person > iand
_______ {}Primarykey [~ | *: Last_Name *Zan ] Equalnd
------- {}ForeignKey [ ipdefault |Last_Mamek L3 inresult B
------- { Y EMail P ol b
"""" {)First [J| Person2Details - #Eland
"""" {ILast wi|Title inDetails B < Detals
------- {}PhoneExt TR
= w5 EMail £
= I () Title T — Prodeirow | on-trugly— | 2 result
»&Phone ool on-falzelp —eresult

e The three input components, Office_Name, First_Name, Last_Name, receive their data

from the BranchOffices.xml file.
e The EqualAnd component compares two values and provides an optional comparison

value, as well as a default value.
e Person2Details combines three person fields and passes on the result to the filter

component.
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EqualAnd component

wi| Office_Mame
Lelefautt [Office_Mame i

| EqualAnd

wi|a ivresult B

a_Hierarchical é wijb
{}Fﬂ“ [|7 ET:- !ta and

Double clicking this user-defined component displays its constituent components shown below.
What this component does is:

e Compare two input parameters a and b, and pass the result on to the logical-and
component. Note that the b parameter has been defined as the priority context (right
click the icon to do so). This ensures that the person data of the specific office, supplied
by the input parameter a, is processed first.

e Logical-and the result of the first comparison, with an optional input parameter, "and".

e Pass on the boolean value of this comparison to the output parameter.

wEl &

51.=defaurt a!

| b

F el

E resurtT

i logical-and

il

Emresult

Eesurt

aluel
resurtT
alue2

él.sdefaurt |t:| !
| and

Eefaurt and!

Optional parameters
Double clicking the "and" parameter, of the EqualAnd user-defined function shown abowe, allows
you to make parameters optional, by unchecking the "Input is required" check box.

ey

L wE| Office_Mame
r Iriput iz required Ta:iefautthffiu:e_Name? | Eqjualnd
. wila iwresult B
[ Input iz a Sequence a_Hierarchical %?ﬂh—
{}Fﬂ“ [|> ET:- hg and

If "Input is required" is unchecked, then:

e A mapping connector is not required for the input icon of this user-defined function, e.g.
the and parameter of the first EqualAnd function, does not have an input connector. The
input icon has a dashed outline to show this visually.

e A default value can be supplied by connecting a component, within the user-defined
function e.g. using a constant component containing the value "true".

| b
Cdetault |b
wE| and
cefault [and

e A mapping from another item, mapped to the optional Input, takes precedence ower the
default value. E.g. the "and" parameter of second EqualAnd function, receives input data
from the "result" parameter of the first EqualAnd user-defined function.
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Person2Details component
| Perzon2Details

I wi Title inDetailzs [
I w5 EMail

{7 #E Phone

ko

Double clicking this user-defined component displays its constituent components shown below.
What this component does is:

e Concatenate three inputs and pass on the result string to the output parameter.
e Double clicking an output parameter allows you to change the parameter name (Details),
and select the datatype (String).

wi Title

étﬁefaurt Ti‘tIE! _\,EI concat

wi| EMail

étsdefaurt Ehﬂail!

EmDetailz

Eetails

result i

#i| Phone

étﬁefaurt F‘hn:nne!»
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14.2 Adding custom XSLT and XQuery functions

MapForce allows you to extend the installed XSLT function libraries with your own custom
functions. This option is made available when you select XSLT as transformation language.

XSLT files appear as libraries, and display all named templates as functions below the library
name.

¢ Functions must be declared as Named Templates conforming to the XSLT specification in
the XSLT file.

e If the imported XSLT file imports or includes other XSLT files, then these XSLT files and
functions will be imported as well.

e Each named template appears as a function below each library name.

e The amount of mappable input icons depends on the number of parameters used in the
template call; optional parameters are also supported.

e Updates to imported XSLT files occur at program start or whenever the files change.

e Namespaces are supported

Note: When writing named templates, make sure that the XPath statements used in the
template are bound to the correct namespace(s). To see the namespace bindings of the
mapping, preview the generated XSLT code.

See also:

XSLT 1.0 engine implementation
XSLT 2.0 engine implementation
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14.2.1 Adding custom XSLT 1.0 functions

The files needed for the simple example shown below, are available in the ...
\MapForceExamples directory.

Name-splitter.xslt

Name-splitter.xml (the XML instance file for Customers.xsd)
Customers.xsd

CompletePO.xsd

For an additional example of using named templates to sum nodes, see Aggregate functions.

To add a custom XSLT function:

1.

2.

Create an XSLT file that achieves the transformation/result you want.

The example below, Name-splitter.xslt, shows a named template called "tokenize" with
a single parameter "string". What the template does, is work through an input string and
separate capitalized characters with a space for each occurrence.

2 =xzlstyleshest version="1.0" xminz; xsl="http: e e 3orgM 9990 S0LIMranstorm
3 =xzhoutput method="xml" version="1 0" encoding="UTF-8" indent="yez"!=
4
5 =xzltemplate match="*"=
G | =xalfor-sach select=""=
7 : =¥zl calltemplate name="tokenize"=
g =xzlwith-param name="string" select=""/-
9 i afuslcalltemplate=
10 i aival for-eachs
11 =fxsltemplates
12
13 =xsltemplate name="tokenize"=
14 =¥zl param name="string" select=""r=
15 =xzlvariable name="caps" zelect="translate$=tring, "-abcdefghiklimnaopogrstu
16 i =wslvariable name="capscourt” select="string-lencthi$caps)"=
17 =xzlvariable name="token"=

Click the Add/Remove Libraries button, and then click the Add button in the following
dialog box.
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Libraries

core

Summing-nodes

5 xsht

gz ¥path functions
lang
last
lacal-name
name:
Namespace-Luri
position

=2 xsh functions
current

document

result = lang( strir
result = last()

result = local-name
result = namel noc

result = namespac__|
result = position()

result = current()
result = du:n::umentrll

AddREemove Libraries. ..

BLibraries ‘ I3 Project

XSLT Selected

3. Select the XSL, or XSLT file, that contains the named template you want to act as a
function, in this case Name-splitter.xslt. The XSLT file appears in the Libraries tab.

Libraries
General

Libraries

ety Documentz\AlovaiapForce201 24 apF orceE samples' M ame-splitter. xzlt ;l Add I

|'» |_I Femaye |

ok |

Cancel |

4. Click OK to insert the new function.
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core Al 2 Fl=xslstyleshest version="1 0" xmins:csl="kttp: i
= . il | =xsloutput method="xml" version="1 0" encoc
E M ame-gplitter 4
tokenize rezult = tokenize] [ztring] 5 =xsltemplate match="+"
5] =xslfor-sach select=""=
E xslt 7 =xzl calltemplate name="tokenize"=
== xpath functions =] =xzlwith-param name="string" zelect=""r=
larig result = lanal string | 8 | =hkstcaltemplates
last result = lazt() =10 i =fslfor-each=
lozal-name | result = local-namel node M =hsltemplates
name result = name| node | 1z )
. 13 & =xsltemplate name="tokenize"s
hamespace-u result = namespace-ur r : )
oaition result = position(] 14 i =xslparam name="string" select=""/=
R =R 15 =xzlvariable name="caps" select="translat
- s .- Jie L | =xshvariable name="capscount’ select="st

XSLT Selected

The XSLT file name appears in the library window, along with the function(s) defined as
named templates, below it. In this example Name-splitter with the tokenize function.

5. Drag the function into the Mapping window, to use it in you current mapping, and map the

necessary items, as show in the screenshot below.

Libraries * O X

E core ;I

8| Customers

£ CompletePO

gTaggregate functions

E Hame-splitter
lokenize  result = tokenizel [string]

E user j

- {}Street
~{ ¥} City
-{}aip

e { 3 State

=Fconversion functions :IL:-‘ CIFile: Customers.xmi fi tokenize 1= E| [IFile: Con
Ffile path functions B {)Customers Setring|resuth @ {}Compl
gxlogical functions E| {}Customer
gfmath functions ------ {}Hjumher
=Fnode functions ' {}FirstHame
gH string functions """" {}LastHame

“E1{} Address

Lookupart

LI A {}Linel

XSLT Selected

6. Click the XSLT tab to see the generated XSLT code.
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--=

=xsloutput method="xml" encoding="UTF-53"f=

=xzltemplate match="/Customers"=
=CampletePCe=

=xzl for-each select="Customer"=

=Customers=
=xzlfar-each zelect="Numbet"=
=Murmbet=
P oawslvalue-of select=""i=
=Mumber=

=rxslfor-eachs=
=xzl for-each select="FirztMame"=

fxsl:variable name="%4 7993524 _47939520"-
=xzl caltemplate name="tokenize"=

=izl call-template=
=hzlvariables=

=xzlstyleshest version="1.0" xminz: xs="bitp: Peewene w3 orgM 9990 S0 Transform” <mins: xsi="http

=xzlinclude href="C\Program Files\AtovaMWAPFORCEZ004 WapF orceExamplesMame-spliter x=sit" i

=xzlattribute name="xzi:noMNamespaceSchemalocation"=C PROGRE A~ A oyvat A PFORCE200]

=xzlvariable name="v47993524 _479389344" zelect=""4=

=xzlwith-param name="string" zelect="§v47993524_47925044"j=

Please note:

As soon as a named template is used in a mapping, the XSLT file containing the named
template is included in the generated XSLT code (xsl:include href...), and is called

using the command xsl:call-template.

7. Click the Output tab to see the result of the mapping.

1 =7xml wersion="1 0" encoding="UTF-2"?=
2 =CampletePO xmins: xsi="hitp Meeaea e 3 0rgr 20010 SMLSchema-instance”
3 =Customer=
4 =Mumber=1Mumber=
4 =FirstMame=Fred John=/Firzthlame=
=3 =LaztMame=Landiz=/LaztMName=
7 =fCustomer=
g =Customers=
9 =Mumber=2=umber=
10 =FirstMame=Michelle Ann-marie=Firzthlames
11 =LaztMame=Butler=LaztMame:=
12 =fCustomer=
13 =Zustomers=
14 =Mumber=3=Mumber=
15 =FirzstMame=Ted Mac=/Firzthlame=
16 =LastMame=Little=LastMame=

To delete custom XSLT functions:
1. Click the Add/Remove Libraries button.
2. Click to the specific XSLT library name in the Libraries tab
3. Click the Delete button, then click OK to confirm.
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14.2.2 Adding custom XSLT 2.0 functions

MapForce also allows you to import XSLT 2.0 functions that occur in an XSLT 2.0 document in the
form:

<xsl:function name="MyFunction">

For an additional example of using named templates to sum nodes, see Aggregate functions.

Datatypes in XPath 2.0

If your XML document references an XML Schema and is valid according to it, you must explicitly
construct or cast datatypes that are not implicitly converted to the required datatype by an
operation.

In the XPath 2.0 Data Model used by the Altova XSLT 2.0 Engine, all atomized node values from
the XML document are assigned the xs: unt ypedAt om ¢ datatype. The xs: unt ypedAt om ¢
type works well with implicit type conwersions.

For example,

e the expression xs: unt ypedAt omi c("1") + 1 results in a value of 2 because the
xdt : unt ypedAt om ¢ value is implicitly promoted to xs: doubl e by the addition
operator.

e Arithmetic operators implicitly promote operands to xs: doubl e.

e Value comparison operators promote operands to xs: st ri ng before comparing.

See also:

XSLT 2.0 engine implementation
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14.2.3

Aggregate functions - summing nodes in XSLT1 and 2

This section describes the method you can use to process multiple nodes of an XML instance
document and hawe the result mapped as a single value to a target item. The files used in this
example are available in the ...\MapForceExamples\Tutorial\ folder and consists of:

Summing-nodes.mfd mapping file

input.xml input XML file

input.xsd and output.xsd source and target schema files
Summing-nodes.xslt xslt file containing a named template to sum the

individual nodes

There are two separate methods of creating and using aggregate functions:

e Using the aggregate functions available in the core library of the Library pane
e Using a Named Template.

Aggregate functions - library

Depending on the XSLT library you select, XSLT 1 or XSLT 2, different aggregate functions are
available in the core library. XSLT 1 supports count and sum, while XSLT 2 supports avg, count,
max, min, string-join and sum.

Drag the aggregate function that you use from the library into the mapping area and connect the
source and target components as shown in the screenshot below.

& input E8) output
- |2 EFile: input.xmi |z E1File: output.xmi
‘B {Minput 2 Output
B {}Products ------- {}Total
El {}Product El {}Product
o {}Hame ®»- /B {¥Hame
....... {} Amount o ¥ Amount
LI L ¥Price Ll ........ {}Price

For more information on this type of aggregate function, please also see Aggregate functions.

Aggregate function - Named template
The screenshot below shows the XML input file. The aim of the example is to sum the Price
fields of any number of products, in this case products A and B.
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1 =7xm]l wersion="1.0" encoding="UTF-2"71:=
Z FInput xmlns:xsi="http: /S wmmr_ w3 org/ 2001 A XMLEchena
3 =Product=s=
4 =Produact=
5 “Name=>Productd< /HMame =
] =hmonrt -1 0= Am ot =
7 =PricexE</Price=
g =fProduct=
2 =Produact=
10 =Name=>ProductE = /Mane >
11 =hmount 5= Anount -
1z =Pricexz0</Price>
1z =fProduct=
14 = /Productsx
1k =/ Inpuat =

The screenshot below shows the XSLT stylesheet which uses the named template "Total" and a
single parameter "string”. What the template does, is work through the XML input file and sum alll
the values obtained by the XPath expression /Product/Price, in the document.

=?xml wersion="1.0" encoding="UTF-8"7=
“x=l:stylesheet wersion="1.0" xmlns:xzsl="http:/ /uww. w3 orgs/lH
=x=l:output method="xwml" wversion="1.0" encoding="UTF-3" i

Zxszl:template match="*"=

=x=sl: for-each select="."=
“xsl:call-template name="Total">
Zx=sl:with-param name="string" select="_"/=

“fu=slicall-tenplates
=/x=sl: for—-each>
=fxsltenplates

=xsl:template name="Total"=
=xsl:param name="string' /=
“xsl:wvalue-of select="sum(fstring/Product/Price)" /=
=fxsl:tenplates>
=fxsl: styleshest=

1. Click the Add/Remove Libraries button, and select the Libraries tab of the Options
dialog box.

2. Click the Add button and select the Summing-nodes.xslt file from the ...
\MapForceExamples\Tutorial\ folder.

3. Drag in the Total function from the newly created Summing-nodes library and create the
mappings as shown below.

& input £8| output
= [ ] File: input.xmil M = [ ] File: output.xmi
5-5 {}Input [ E-r;| {3 Output
‘& {}Products - {}Total
-2 {}Product -2 {}Product
i { YHame i { YHame
. ....... {} Amount i £ ¥ Armount
i {¥Price B~ Lp i {}Price

4. Click the Output tab to preview the mapping result.
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1 =7xml version="1.10" encoding="TF-3"¢=
2 =ioutput xmins:xsi="http: e 3 orgl2001 SMMLS chema-instance” xsinokla
3 =Tatal=25=/Total=
4 =Product=
5 =Mame=Productf=Mame=
=] =Amourt=10=Amourt=
) =Price=5=/Prices=
g =/Product=
g =Product=
10 =Mame=ProductB=hlame=
11 =& mount=5=fAmount=
12 =Price=20=/Price=
13 =Product=
14 =ioutput=
15

The two Price fields of both products have been added and placed into the Total field.

To sum the nodesin XSLT 2.0:
e Change the stylesheet declaration in the template to ... version="2.0".

1 =lxm]l wersion="1.0" encoding="UTF-3"7:=
Z Zx=zl:stylesheet wersion="Z_ 0" xmlns:xs
2 =xsl:output method="xml" wersion="
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14.3 Functions Reference

This reference section describes all the functions that are available in the Libraries pane for each
of the supported languages: XSLT1, XSLT2.

The following libraries are currently available:
core

xpath2
xslt

Extendable functions

Several functions available in the function libraries are extendable: e.g. the concat, "logical-and",
"logical-or", and IF-ELSE functions. The parameters of these types of function can be inserted/
appended and deleted at will.

Clicking the "plus” icon inserts or appends the same type of parameter, while clicking the check
mark deletes the parameter.

Please note: "dropping" a connector on the "plus" symbol, automatically inserts/appends the
parameter and connects it.

f concat

Insert value [E‘d’ﬂll.lﬁ" (=]

= 4]
[value2 E|result[;
# f—

Append value }i_"-!alue3 (]
o

W

Delete valueT

The IF test parameters, of the IF-Else function can be extended in the same way.

_v_£| if-glze
'f_hn:n:nh [z
_,El if-elze Cwalie-true
Jalall ool = result[;
Eﬁwalue-true result[; EIwaIue-truez
ETwalue-false éTﬂtherWise

Placing the mouse cursor over the function title bar, pops up a tooltip describing the function.

Placing it over a parameter (any input or result parameter) displays the datatype of the argument
in a tooltip.
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14.3.1 core

The core library supplies the most useful functions for all languages. The sequence functions are
not available if XSLT (XSLT 1.0) has been selected.

Core library
e aggregates
e conwersion functions
e file path functions
e generator functions
e |ogical functions
e math functions
e node functions
e sequence functions

e string functions

aggregates

Aggregate functions perform operations on a set, or sequence, of input values. The input data for
min, max, sum and awg is conwerted to the decimal datatype for processing.

¢ The input values must be connected to the values parameter of the function.

e A context node (item) can be connected to the parent-context parameter to override the
default context from which the input sequence is taken. This also means that the parent-
context parameter is optional!

e The result of the function is connected to the specific target item.

The mapping shown below is available as Aggregates.mfd in the ...\Tutorial folder and shows
how these functions are used.

Aggregate functions have two input items.
e values (nodes/rows) is connected to the source item that provides the data, in this case
Number.
e parent-context is connected to the item you want to iterate ower, i.e. the context, in this
case ower all Customers. The parameter is, howenver, optional.
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& Customers El Text file

f& min
— arert-cantext
B [ ] File: aggregate. XML % VESU“T B ("] File: {default)
T alues
El {}Rows

El {}Customers
E| {}Customer f mox

{¥Humber e
- {}Firstllame W resurtT
- {}Lastllame
El {}Address i, count L= Avg

arent context
result
odesirows T
By sum
arent-context
result
alues T
Ty av

arent-context
result
alues T

The input instance in this case is an XML file containing the following data:

= Count
=5um

{1 Cormment edited with SMLSPY w2004 U (hittp: e somlsgey .com) by B
4 Customers

BT o i a3 0rg 2001 (ML Sch

= xsi:noHamespace... Customers xsd
Customer (4]

{} Humber £} FirstHame

12 Freddohn
24 hlichelle &nn-marie
36 TedMac
4 5 Annlong

e The source data supplied to the values item is the number sequence 2,4,6,8.
e The output component in this case is a simple text file.
Clicking the Output tab for the above mapping delivers the following result:

1 ?,8,4,20,5
7

min=2, max=8, count=4, sum=20 and awy=>5.

B ava

Carent-context result
alues E|>
avg

Returns the average value of all values within the input sequence. The average of an empty set is
an empty set. Not available in XSLT1.
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i court

Cparent-context
I resurt[:r
oues count

T

Returns the number of individual items making up the input sequence. The count of an empty set
is zero. Limited functionality in XSLT1.

Fiy mae

Carent-context
L I resurt[tr

alues max

Returns the maximum value of all values in the input sequence. The maximum of an empty set is
an empty set. Not available in XSLT1.

:

i min
Carent-context
i I resutt[:r
alues min

Returns the minumum value of all values in the input sequence. The minimum of an empty set is
an empty set. Not available in XSLT1.

|

F string-join

Carent-context

I

rings resurtT
paelimiter string-join
Concatenates all the values of the input sequence into one string delimited by whatever string you
choose to use as the delimiter. The string-join of an empty set is the empty string. Not available in
XSLT1.

The example below contains four separate customer numbers 2 4 6 and 8. The constant character
supplies a hash character "#" as the delimiter.

Result = 2#4#6#8

& Customers | Text file
&1 [ File: Customers.xml &l [ ]File: =dynamic=
El {}Customers EI {}Rows
& {}Customer T string-join . =Field1
o { 3Humber
L { YFirstame result
{YLastllame T

‘@ {}Address

Sfes

If you do not supply a delimiter, then the default is an empty string, i.e. no delimiter of any sort.
Result = 2468.
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i sum

Cparent-context
™ result
alues
sum

Returns the arithmetic sum of all values in the input sequence. The sum of an empty set is zero.
Not available in XSLT1.

conversion functions

To support explicit data type conversion, several type conversion functions are available in the
conwersion function library. Note that, in most cases, MapForce creates necessary conversions
automatically and these functions need to be used only in special cases.

) boolean

Mboolean

Converts an input numeric value into a boolean (as well as a string to numeric - true to 1). E.g. 0
to "false", or 1 to "true", for further use with logical functions (equal, greater etc.) filters, or if-else
functions.

i format-date

value
format  |resuf T
e format-date

Janguage

Converts an xs:date input value into a string and formats it according to specified options.

Argument Description
value The date to be formatted.
format A format string identifying the way in which the date is to be formatted. This

argument is used in the same way as the f or mat argument in f or mat -
dat eTi ne function.

language Optional argument. When supplied, the name of the month and the day of the
week are returned in a specific language. Valid values:

en (default) English

es Spanish
de German
ja Japanese

In the following example, the output result is: "21 August 2014, Thursday". To translate this value
to Spanish, set the value of the language argument to es.
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[c= 20140821 . Bl Text file

Czi =

R B[] File: (default)
value E| {} Rows
| Ca |"[|::-] [MMA] [¥], [FNA] result = Field1
#, format-dateTime

value

format resurtT

rlanguage format-dateTime
Converts a dateTime into a string.

Argument Description

value The dateTime to be formatted

format A format string identifying the way in which the dateTime is to be formatted
language Optional argument. When supplied, the name of the month and the day of the

week are returned in a specific language. Valid values:

en (default) English

es Spanish
de German
ja Japanese

Note:

If the function’s output (i.e. result) is connected to a node of type other than string, the formatting
may be lost as the value is cast to the target type. This automatic cast can be disabled by
unchecking the "Cast target values to target types" check box in the component settings of the
target component.

Format String

The format argument consists of a string containing so-called variable markers enclosed in square
brackets. Characters outside the square brackets are literal characters to be copied into the
result. If square brackets are needed as literal characters in the result, then they should be
doubled.

Each variable marker consists of a component specifier identifying which component of the date
or time is to be displayed, an optional formatting modifier, another optional presentation modifier
and an optional width modifier, preceded by a comma if it is present.

format := (literal | argument)*
argument := [component(format)?(presentation)?(width)?]
width := , min-width ("-" max-width)?
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The components are:

Specifier

Y

m | o O Z

>

Description

year (absolute value)
month of the year
day of month

day of year

day of week

week of the year
week of month
hour (24 hours)
hour (12 hour)
A.M. or P.M.
minutes in hour
seconds in minute
fractional seconds

timezone as a time offset from
uTC

timezone as a time offset using
GMT

The formatting modifier:

Character

1

01
N

n

Nn

Note:

Description

decimal numeric format with no leading zeros: 1, 2,

3 ...

decimal format, two digits: 01, 02, 03, ...

name of component, upper case

name of component, lower case

name of component, title case

Default Presentation
four digits (2010)

1-12

1-31

1-366

name of the day (language
dependent)

1-53

1-5

0-23

1-12

alphabetic (language dependent)
00-59

00-59

numeric, one decimal place

+08:00 or PST with alphabetic
maodifier

GMT+n

Example
1,23

01, 02, 03

MONDAY, TUESDAY
1

monday, tuesday

Monday, Tuesday

N, n, and Nn modifiers only support the following components: M, d, D.

The width modifier, if present, is introduced by a comma. It takes the form:
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, min-width ("-" max-width)?

Supported examples

DateTime format String Result

2003-11- [DIIMYY] 3/11/2003

03T00:00:00

2003-11- [Y]-IM,2]-[D,2] 2003-11-03

03T00:00:00

2003-11- [Y]-IM,2]-[D,2] 2003-11-03

03T00:00:00

2003-11- [Y]-IM,2]-[D,2] [H,2]:[m]:[s] 2003-11-03 00:00:00
03T00:00:00

2010-06- [Y] [MNn] [DO1] [F,3-3] [d] [H]: 2010 June 02 Wed 153
02T08:02 [m]:[s].[1] 8:02:12.054

2010-06- [Y] [MNn] [DO1] [F,3-3] [d] [H]: 2010 June 02 Wed 153
02T08:02 [m]:[s].[1 [z] 8:02:12.054 GMT+02:00
2010-06- [Y] [IMNnN] [D1] [F] [H]:[m]:[s].[1 | 2010 June 2 Wednesday
02T08:02 [Z 8:02:12.054 +02:00
2010-06- [Y] [IMNnN] [D] [F,3-3] [HO1]:[m]:

02T08:02 [s] 2010 June 2 Wed 08:02:12

 format-number

[value

[::f::urmat

#:decimal-pnint-character

result];

#sgru:uuping-separatu:ur

format-number

Available for XSLT 1.0, XSLT 2.0, Java, C#, C++ and Built-in execution engine.

number is to be formatted

Argument Description
value The number to be formatted
format A format string that identifies the way in which the

decimal-point-format

The character to be used as the decimal point character.
Default is the "' character (optional)

grouping-separator

numbers. Default is the

The separator/delimiter used to separate groups of
character (optional)

Note:

If the function’s output (i.e. result) is connected to a node of type other than string, the formatting
may be lost as the value is cast to the target type. This automatic cast can be disabled by
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unchecking the "Cast target values to target types" check box in the component settings of the
target component.

format
A format string identifies the way in which the number is to be formatted.

Format:

format := subformat (;subformat)?
subformat := (prefix)? integer (.fraction)? (suffix)?
prefix := any characters except special characters
suffix := any characters except special characters
integer := (#)* (0)* (allowing '," to appear)
fraction ;= (0)* (#)* (allowing ', to appear)

The first subformat is used for formatting positive numbers, and the second subformat for negative
numbers. If only one subformat is specified, then the same subformat will be used for negative
numbers, but with a minus sign added before the prefix.

Special Character default Description

zero-digit 0 A digit will always appear at this point in
the result

digit # A digit will appear at this point in the

result string unless it is a redundant
leading or trailing zero

decimal-point . Separates the integer and the fraction
part of the number.

grouping-seperator Seperates groups of digits.

percent-sign % Multiplies the number by 100 and shows
it as a percentage

per-mille %0 Multiplies the number by 1000 and shows
it as per-mille

The characters used for decimal-point-character and grouping-separator are always "." and ","
respectively. They can howewver, be changed in the formatted output, by mapping constants to
these nodes.

[c=Troo0o0o i format-number FE!H " _

e 2 [ ] File: Article.xml =tring

= [ 000" format EI {}Article ~rticlaType [0.1]

result [ ‘i
decimal-pairt-character - {Humber s integer

"+ grouping-separator """" {rName cs:string
i { 3SinglePrice = decimal
[c= -8

The result of the format number function shown abowe.
e The decimal-point character was changed to a "+".
e The grouping separator was changed to a "-"

E
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=Aricle xsinoMamespaceschemalocation='
=Mame=1-000-000+00=Mame=
=iaHicle=

Rounding

The rounding method used for this function is half up, e.g. rounds up if the fraction is > or equal to
0.5. Rounds down if fraction is <0.5. This method of rounding only applies to generated code and
for the built-in execution engine.

In XSLT 1.0 the rounding mode is undefined.

In XSLT 2.0 the rounding mode is round-half-to-even.

Number format String Result
1234.5 #,##0.00 1,234.50
123.456 #,##0.00 123.46
1000000 #,##0.00 1,000,000.00
-59 #,##0.00 -59.00
1234 #H#HO. OHHE 1234.0
1234.5 #H#HO. O 1234.5
.00025 HHH0. Ot 0.0003
.00035 HHH0. Ot 0.0004
0.25 #00% 25%
0.736 #00% 74%

1 #00% 100%
-42 #00% -4200%
-3.12 #.00;(#.00) (3.12)
-3.12 #.00;#.00CR 3.12CR

By format-time

alue
resuft
format .
format-time

Converts an xs:time input value into a string.

E.g
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[EFFT =
&1 LI File: {default)
alue resutt E| {}Rows

| = ['(sH-m]-[h]" p—ptormat | R

Ca|"1215:33" i format-time

Result: 33-15-12

) number

I:l>ﬂ|il""ﬂ:|)m,|mber

Converts an input string into a number. Also converts a boolean input to a number.

B string

Farg result -fstri ng

Converts an input value into a string. The function can also be used to retrieve the text content of
a node.

If the input node is a XML complex type, then all descendents are also output as a single string.

Comparing differing input node types
If the input nodes are of differing types, e. g. integer and string, you can use the conversion
functions to force a string or numeric comparison.

El Text file Previsw
;IEl {}Rows i

Lo =Field string

[ /]

In the example abowe the first constant is of type string and contains the string "4".
The second constant contains the numeric constant 12. To be able to compare the two values
explicitly the types must agree.

i number

Adding a number function to the first constant converts the string constant to the numeric value
of 4. The result of the comparisons is then "true".

Note that if the number function were not be used, i.e 4 would be connected directly to the a
parameter, a string compare would occur, with the result being false.

file path functions

The file path functions allow you to directly access and manipulate file path data, i.e. folders, file
names, and extensions for further processing in your mappings. They can be used in all
languages supported by MapForce.
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iy oet-fileest

[ilepath |ex‘tensiu:-n[? get-fileext

Returns the extension of the file path including the dot "." character.
E.g. ‘c:\data\Sample.mfd' returns '.mfd'

) oet-folder

'Efllepath folder i get-folder

Returns the folder name of the file path including the trailing slash, or backslash character.
E.g. 'c:/data/Sample.mfd' returns ‘c:/data/’

B main-mtd-filepath

filepathly main-mfd-filepath
Returns the full path of the mfd file containing the main mapping. An empty string is returned if the
mfd is currently unsaved.

iy mid-filspath

[ fEeathly o td-filepath

If the function is called in the main mapping, it returns the same as main-mfd-filepath function, i.e.
the full path of the mfd file containing the main mapping. An empty string is returned if the mfd is
currently unsaved.

If called within an user-defined function which is imported by a mfd-file, it returns the full path
of the imported mfd file which contains the definition of the user-defined function.

# remove-fileext

[ilepath |resurt-filepath[:ﬁ remove-fileext

Removwes the extension of the file path including the dot-character.
E.g. ‘c:/data/Sample.mfd' returns 'c:/data/Sample’.

i remove-folder

Ailepath | filerame [y remove-folder

Removwes the directory of the file path including the trailing slash, or backslash character.
E.g. ‘c:/data/Sample.mfd' returns 'Sample.mfd'.

B replace-flee:t

filepath
% resurt-filepathtr
wtension replace-fileext

Replaces the extension of the file path supplied by the filepath parameter, with the one supplied
by the connection to the extension parameter.

E.g. c:/data/Sample.mfd' as the input filepath, and '.mfp"' as the extension, returns 'c:/data/
Sample.mfp'
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i resolve-filepsth

fald
f_f'szt'; il resurt-filepathl:r
ren resolve-filepath

Resolves a relative file path to a relative, or absolute, base folder. The function supports "' (current
directory) and '.." (parent directory).

Please see the mapping MergeMultipleFiles_List.mfd available in the ...\MapForceExamples
folder, for an example.

| mtal-ilepath,

4 get-folder
filepath B |
rf|lepa1h|fn:ulderl>zl i resolve-filepath
£8| FileList shasefolder —
B "] File: HanonullFiles.xml Pefilepath V
- - { FFileList
s e { YFile | fiy concat
pvallie]
| C= |"read from file: "* A;valuez result e
8| Attova_Hierarchical - & Atova_Hierarchical
=#a [ IFile: =cynamic= E] ] File: (defautt)
] {} Altova — 21 {} Attova
-~ {yPrimaryKey [e= Porganization chart'st ~{}PrimaryKey
i { YHame i { Y HamE
@ { yoffice ‘3 {}office
-------{}Primaryﬂey ....... {}Primar}ﬂ(ey
-~ {}Foreignkey B — B i {}ForeignKey
- {}peee = Ll . {}Desc
oo { YEMail B { YEMail
... { YEstabliched p— — — — — — & e {¥Established
- {}Fax O e {}Fax
. { }3Hame == p— s e {¥Hame
-.{}Phone B — e {}Phone
& {} Address 3 {} Address
A { } Department -@ { }Department

generator functions

The auto-number function generates integers in target nodes of a component, depending on the
various parameters you define.

Make sure that the result connector (of the auto-number function) is directly connnected to a
target node. The exact order in which functions are called by the generated mapping code is
undefined. MapForce may choose to cache calculated results for reuse, or evaluate expressions
in any order. It is therefore strongly recommended to take care when using the auto-number
function.
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) suto-nmber
Isglu:ubal-id
w=tart-with
ILresurt[:

CAncrement

I—

iprestart-on-change

auto-number

Result is a value starting at start_with and increased by increment. Default values are: start-
with=1 and increase=1. Both parameters can be negative.

global-id

This parameter allows you to synchronize the number sequence output of two separate auto-
number functions connected to a single target component.

If the two auto-number functions do not have the same global-id, then each increments the target
items separately. In the example below, each function has a different global-id i.e. a and b.

The output of the mapping is 1,1,2,2. The top function supplies the first 1 and the lower one the

second 1.

iy auto-number

global-id
atart-with

Elincrement

I—

result

irestart-on-change

fiy auto-number

glabal-id
tstart-with
E#ﬂ'ncrement

§#=restart-u:un-u:hange

result

------- {¥Hame = =tring
‘@ {}Person =ten
------- {}First =:tensi
------- {¥Last == =trin
------- {3 Title == =trin
------- {}PhoneExt
------- {¥EMail =maiT
------- {¥Shares ==
------- {}¥LeaveTotal
------- {}Leavelsed
....... {}Leavel eft

If both functions hawe identical global-ids, a in this case, then each function "knows" about the
current auto-number state (or actual value) of the other, and both numbers are then synchronised/

in sequence.

The output of the mapping is therefore 1, 2, 3, 4.The top function supplies the first 1 and the lower

one now supplies a 2.

# auto-number

atart-weith
sAncrement
iprestart-on-change

I—

I— result

iy auto-number

Elﬁtart-w'rth
iAncrement

I—

iprestart-on-change

result

- {¥Hame = =trin
5-{_:_| {}Person e:xten
------- {}First cxten=
------- {}Last = =tin|
------- {}Title = =tein|
------- {}PhoneExt :
------- {}EMail =mailT
------- {}Shares =i
------- {}LeaveTotal
------- {}LeaveUsed
------- {}Leaveleft
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start-with
The inital value used to start the auto numbering sequence. Default is 1.

increment
The increment you want auto-number sequence to increase by. Default is 1.

restart on change
Resets the auto-number counter to "start-with", when the content of the connected item
changes.

In the example below, start-with and increment are both using the default 1. As soon as the
content of Department changes, i.e. the department name changes, the counter is reset and
starts at 1 for each new department.

& CrgChart
E| People E group-hy el | = L IFite: (default) =tring
E|F| P p— Pnodesirovws [groups iy E| {}0OrgChart restriction of xz:any Ty
El re: Feople. Bhey key i ‘[ {}CompanyLogo restriction of
‘A {)Rows [0.c] I o {YName = string
- ZCompany STl Jiy aroup-by ‘B {)0ffice OfficaType 1]
i = Department = prodesiows |aroupsly— o | e {IName = string
e = Firgt =tri n.
_Llrst Sdr.lng [D ) *key kE‘:-"* - {}Desc restriction of xsany Ty
: :T?tl ﬂr!ng [D"' ------- {¥Location = =tring
: :EM"_I S;"f'“—” . F auto-number H {} Address ino5-Address [0,
ail string [0. Leglobal-id B {}Address_EU ipoEL-2ddres:
Ceatartewth | | W = | e . i
I art-w st {}Phone =z =tring
glancrement ------- {}Fax «==tring
’;restart-nn-change ------- {}EMail emaiType

= {}Department DivisionType [1)
e { }Name = string
‘3 {}Person extenzion of Persn
------- {}First cotension of wastir
------- {}Last x==tring
------- {3 Title = =tring [0.1]
------- {}PhoneExt :=:int
------- {}EMail emailType
LI ------- {}Shares »=integer [0.1]

L%

logical functions

Logical functions are (generally) used to compare input data with the result being a boolean "true"
or " false". They are generally used to test data before passing on a subset to the target
component using a filter.

When comparing input parameters, MapForce selects the most specific common type for each
parameter and then compares them. If the common type is anySimpleType, then both input
parameters are compared as strings.

input parameters = a | b, or valuel | value2
output parameter = result
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B equal

% resurtT
equal

Result is true if a=b, else false.

i equal-or-grester

% resurt[:r
equal-or-greater

Result is true if a is equal/greater than b, else false.

B equal-or-less

E =
equal-or-less

Result is true if a is equal/less than b, else false.

B oreater

% result ]>
greater

Result is true if a is greater than b, else false.

B less

% result
less

Result is true if a is less than b, else false.

i logical-and

Ll

e
result
galuez .
logical-and

If both valuel and value2 of the logical-and function are true, then result is true; if different then

false.
I:: LLE L
1 fiy enual &) Articles
— st : |5 ) article AriicieType
L= M E T F Ingical-and e { Humber :=integer

alue i £ ¥Hame =z string
alle 2 resul o { }singlePrice = der
Q,El 1 E‘ Equal 9 .
result ;I
= zi
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) Iogical-nat

alue | result .
[Iw—l—tflogmal-not

Inverts or flips the logical state/result; if input is true, result of logical-not function is false. If input
is false then result is true.

The logical-not function shown below, inverts the result of the equal function. The logical-and
function now only returns true if boolean values of valuel and value2 are different, i.e. true-false, or
false-true.

$) Ingical-not

o= " Ealue resurt!
== i enual

& Articles
Article AicleType?
C=i e result _f.l' oioaland ;IE {} ICIE Ic E. YRe
|t logical-an oo { YHUmber xsinteger

-{}Hame = =tring

e
= - {}singlePri d
| A .
C= E equal inglePrice == dec
result ;I
C= zi

_,El logical-or

£,

aliel
resuft
alue? i
logical-or

Requires both input values to be boolean. If either valuel or value2 of the logical-or function are
true, then the result is true. If both values are false, then result is false.

) not-eousl

E resurtT
not equal

Result is true if a is not equal to b.

math functions
Math functions are used to perform basic mathematical functions on data. Note that they cannot
be used to perform computations on durations, or datetimes.

input parameters = valuel | value2
output parameter = result

input values are automatically converted to decimal for further processing.
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& Articles T o (]
|5 () articles - -« |3 () Articles
-2 {} Article

result E| {3 Article
i { Y HUmMber

The example shown abowe, adds 20% sales tax to each of the articles mapped to the target
component.

_,-EI addd

Ll

aliel
result
galuez
add

Result is the decimal value of adding valuel to value2.

iy ceiling
'ﬁalue rezult il
ceiling

Result is the smallest integer that is greater than or equal to value, i.e. the next highest integer
value of the decimal input value.

E.g. if the result of a division function is 11.2, then applying the ceiling function to it makes the
result 12, i.e. the next highest whole number.

) divide

gl
aue divide

Result is the decimal value of dividing valuel by value2. The result precision depends on the
target language. Use the round-precision function to define the precision of result.

i floor

'ﬂalue resurt!'fﬂ oor

Result is the largest integer that is less than or equal to value, i.e. the next lowest integer value
of the decimal input value.

E.qg. if the result of a division function is 11.2, then applying the floor function to it makes the
result 11, i.e. the next lowest whole number.

B modulus

aluel
s result
SuE _EI modulus

Result is the remainder of dividing valuel by value2.
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In the mapping below, the numbers have been multiplied by 3 and passed on to valuel of the
modulus function. Input values are now 3, 6, 9, and 12.

When applying/using modulus 8 as value2, the remainders are 3, 6, 1, and 4.

Lo E _,-EI iy

Ly

8| Articles Sl 8| Articles Preview
= ]2 O Articles aluez < [= (¥ articles

EI {} article T, moduius E| {} Article
....... g:umher _— -y ....... i;:umher
i ....... ame | ....... ame
i E e i
i { }SinglePrice E J [ i { ¥SinglePrice

[ =T

_ﬁ, multiply

£,

aluet
resut
galuez .
multiply

Result is the decimal value of multiplying valuel by value2.

i round

'ﬂalue result b round

Returns the value rounded to the nearest integer. When the value is exactly in between two
integers, the "Round Half Towards Positive Infinity" algorithm is used. For example, the value
"10.5" gets rounded to "11", and the value "-10.5" gets rounded to "-10".

) round-precision

alue
— resurttr
ecimals .
I’OUﬂd-prECISIOh

Result is the decimal value of the number rounded to the decimal places defined by "decimals".

C= - £ Articles [Preview
fiy divide :IE_l £} Articles restriction of x=:any]
% resurtT ) round-precision B {} Article ~riicleType+
alues i { Y Humber x=:integer

- ¥Hame == =tring
{ }5inglePrice = decimal

Ealue
C= - resuft
= E ecimnals T

T

In the mapping abowe, the result is 0.429. For the result to appear correctly in an XML file, make
sure to map it to an element of xs:decimal type.
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_ﬁl subtract

s

aliel
resut
alue2
subtract

Result is the decimal value of subtracting value2 from valuel.

node functions

The node testing functions allow you to test for the existence/non-existence of nodes in many
types of input files, XML schema, text, database, EDI and even function results. Exists actually
checks for a non-empty sequence i.e. if any node exists.

i exists

F_nu:ude rezult -fexists

Returns true if the node exists, else returns false.

Please see exists for an example.

B is-xsi-nil

Element result e -
is-xsi-nil

Returns true (<OrderID>true</OrderID>) if the element node, of the source componenent, has the
xsi:nil attribute set to "true".

) node-name

ode | name node-name

Returns the QName of the connected node unless it is an XML text() node; if this is the case, an
empty QName is returned. This function only works on those nodes that have a name. If XSLT is
the target language (which calls fn:node-name), it returns an empty sequence for nodes which
have no names.

e Getting a name from database tables/fields is not supported.
e XBRL and Excel are not supported.
e Getting a name of File input node is not supported.

e WebSenice nodes behawe like XML nodes except that:
o node-name from "part" is not supported.
o node-name from root node ("Output” or "Input") is not supported.
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| Employees

Y

E-EI {}Company Comment

@ {¥Employees

B {¥*Manager

------- { }FirstHame
------- {}LastName
------- {}PhoneExt
....... {}Email

= {}Programmer
------- { }FirstHame
------- {¥LastName
------- {}PhoneExt
------- { }Email

B {¥Support

------- { }FirstHame
------- {}LastName
------- {}PhoneExt
- e {}Email

E | MapPer=on
B {}Manager [Emplnye{ {}Person (Person) [&
T -

E | MapPerzon
[:E {}Manager (Employed {}Person (Person) [&

' [ MapPerson '
2 {}Manager (Employee
B - {}Firstlame
B - { }LastHame
b . { }PhoneExt
.‘ ------- { }Email

£ Personlizt @B

&1 £ File: (default)
‘B {}PersonList Li
= {}Person

....... =role

B {}¥Person (2)
....... =role

B {}Person (3)
....... =role

The MapPerson user-defined function uses node-name to return the name of the input node, and
place it in the role attribute. The root node of the Employees.xsd, in the user-defined function, has

been defined as "Manager".

i) node-name

wi| Employees node | name i imPersan

&1 {}Manager 2l {}Person
- { }Firstame o =role
' """" {}LastHame i { ¥First
o {}PhoneExt [ 0 O Last
- 3Email = [ e {}Details

Manager gets its data from outside the user-defined function, where it can be either: Manager,
Programmer, or Support. This is the data that is then passed on to the role attribute in

PersonList.

i static-node-name

[Fnode |

name [}

static-node-name

Returns the string with the name of the connected node. The input must be: (i) a source
component node, or (ii) an inline function that is directly connected to a parameter, which in turn
is directly connected to a node in the calling mapping.

The connection must be direct. It cannot pass through a filter or a non-inlined user-defined
function. This is a pseudo-function, which is replaced at generation time with the text acquired

from the connected node, and is therefore available for all languages.

i static-node-annotstion

[znode |

namely static-node-annotation

Returns the string with annotation of the connected node. The input must be: (i) a source
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component node, or (ii) an inline function that is directly connected to a parameter, which in turn
is directly connected to a node in the calling mapping.

The connection must be direct. It cannot pass through a filter or a non-inlined user-defined
function. This is a pseudo-function, which is replaced at generation time with the text acquired
from the connected node, and is therefore available for all languages.

B not-esists

ode | result .
not-exists

Returns false if the node exists, else returns true.

Please see not-exists for an example.

) position

F_nu:-de result -fposition

Returns the position of a node inside its containing sequence.

Please see position for an example.

B set-xsi-ni

result iy ..
set-xsi-nil

Sets the target node to xsi:nil.

B substitute-missing

ode
eplace-with

resurttr

subsitute-missing

This function is a convenient combination of exists and a suitable if-else condition. Used to map
the current field content if the node exists in the XML source file, otherwise use the item mapped
to the "replace-with" parameter.

Please see substitute-missing for an example.

) substitute-missing-with-xsi-ni

Lpirput | resultly substitute-missing-with-xsi-nil
For nodes with simple content, this function substitutes any missing (or null values) of the source
component, with the xsi : ni | attribute in the target node.

sequence functions
Sequence functions are not available if XSLT (XSLT 1.0) has been selected.
MapForce supports sequence functions which allow the processing of input sequences and the

grouping of their content. The value/content of the key input parameter, mapped to nodes/rows, is
used to group the sequence.

e Input parameter key is of an arbitrary data type that can be converted to string for group-
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adjacent and group-by
e Input parameter bool is of type Boolean for group-starting-with and group-ending-with

e The output key is the key of the current group.

i distinct-values

Ipvalues | resutsly distinct-values

Allows you to remove duplicate values from a sequence and map the unique items to the target

component.

Please see distinct-values for an example.

i exists

Returns true

F_nu:ude rezult -fexists

if the node exists, else returns false.

Please see exists for an example.

F first-items

Fnudes.-‘ruws

{=count

rezults
EI>fi rst-items

Returns the first "X' items of the input sequence, where Xis the number supplied by the "count”
parameter. E.qg. if the value 3 is mapped to the count parameter and a parent node to the nodes/

row parameter, then the first three items will be listed in the output.

#, generate-sequence

Lfrom

Hr

resurtsl:r
generate-sequence

Creates a sequence of integers using the "from™" and "to" parameters as the boundaries.

i oroup-adjacent

[:I::nndes.fru:ws

groups [y

Ipkey

kE\’“Ij’group-adjacent

Groups the input sequence nodes/rows into groups of adjacent items sharing the same key.

Note that group-adjacent uses the content of the node/item as the grouping key!

Please see group-adjacent for an example.

By aroup-by

[znodesfoyws

groups [y

[pkey

kE‘flj’group-by

Groups the input sequence nodes/rows into groups of not necessarily adjacent items sharing the
same key. Groups are output in the order the key occurs in the input sequence.
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Please see group-by for an example.

i group-ending-with

odesirowws

gru:uups[:r
ool

group-ending-with
This function groups the input sequence nodes/rows into groups, ending a new group whenever
bool is true.

Please see group-ending-with for an example.

E group-into-blocks

nodes/rows
block-zsize gruupstr
~ group-into-blocks

Groups the input sequence nodes/rows into blocks of the same size defined by the number
supplied by the block-size parameter.

i group-starting-with

odesirovws
ool

grnupstr
group-starting-with

This function groups the input sequence nodes/rows into groups, starting a new group when bool
is t rue. The following example illustrates a sequence of nodes where bool returns t r ue whenever
the node "header" is encountered. Applying the gr oup- st arti ng-wi t h function on this sequence

of nodes results in two groups, as shown below.

header
pl
p2
B3 -

header
D4 =
ES

Note that the first node in the sequence starts a new group regardless of the value of bool. In
other words, a sequence such as the one below would create three groups.
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pl
B
b3

header

re
k=)

header

sl
BT

For another example, see group-starting-with.

i ignore-first-tems

'lznudes.-'ru Ws

roou nt

resu rt5|:|>

ignore-first-items

Ignores the first "X' items of the input sequence, where Xis the number supplied by the "count"
parameter. E.qg. if the value 3 is mapped to the count parameter and a parent node to the nodes/
row parameter, then the first three items will be ignored in the output.

i tem-at

nodes/rows
position

position "1".

result|
E|> item-at

Returns the nodes/rows at the position supplied by the position parameter. The first item is at

i tems-from-til

resu rtsT

items-from-till

Returns a sequence of nodes/rows using the "from" and "till" parameters as the boundaries. The
first item is at position "1".

i last-items

'lznudes.-'ruws

roou nt

resu rts|:|>

last-items

Returns the last "X' nodes/rows of the sequence where Xis the number supplied by the "count"
parameter. The first item is at position "1".

iy not-exists

ode | result

not-exists
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Returns false if the node exists, else returns true.

Please see not-exists for an example.

iy position

F_nu:-de result -fposition

Returns the position of a node inside its containing sequence.

Please see position for an example.

i, replicate-item

nodel/row
i r&surtsT
count . .
replicate-item

Repeats every item in the input sequence the number of times specified in the "count” parameter.
Note that the "count" parameter is evaluated for each item.

EI replicate-sequence

nodesirows
results)
count .
replicate-sequence

Replicates/copies "X' items/nodes of the input sequence to the ouput sequence, where Xis the
number supplied by the "count” parameter.

B set-empty

wset-empty

Returns an empty sequence.

B substitute-missing

ode

eplace-with

resurttr

subsitute-missing

This function is a convenient combination of exists and a suitable if-else condition. Used to map
the current field content if the node exists in the XML source file, otherwise use the item mapped
to the "replace-with" parameter.

Please see substitute-missing for an example.

i skip-first-items

'lz dess
: no E.‘t rows FE.‘SIJHSEr
il skip-first-items

Skips the first "X' items/nodes of the input sequence, where Xis the number supplied by the
"count" parameter, and returns the rest of the sequence.
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string functions

The string functions allow you to use the most common string functions to manipulate many
types of source data to: extract portions, test for substrings, or retrieve information on strings.

i char-from-code

[raie | resubly opayfrom-code
Result is the character representation of the decimal Unicode value of value.

iy code-from-char

[praue | resutiy code-from-char
Result is the decimal Unicode value of the first character of value.

_,-EI concat

£,

aluel
resurtﬁ
alue
concat

Concatenates (appends) two or more values into a single result string. All input values are auto
matically converted to type string.

& mi-ExpReport Fém
4 |5 {}expense-report =:p -+ |5 {}Company R
....... = detailed -H {}Employee
_______ = currency concat e { 3 Tk
a{}rerson [ = _—fvalusi® | | {}Hame
i { ¥First resutle—" [ | b {}Tel
i {dlast 00— vauea®m | | e {}Email
........ {}Title —{ }Domesti
i { 3Phone S . {}Foreignil
-------- { }Email - { YERpENSE

i contains

alle
—— resuft ]>
4 d contains

Result is true if data supplied to the value parameter contains the string supplied by the substring
parameter.

B normalize-space

Ipstring | rESLthEﬁnormalize-space

Result is the normalized input string, i.e. leading and trailing spaces are removed, then each
sequence of multiple consecutive whitespace characters are replaced by a single whitespace
character. The Unicode character for "space" is (U+0020).
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i startz-with

LRty starts-with

Result is true if the input string "string" starts with substr, else false.

i string-length
i It .
Mstn ng-|ength

Result is the number of characters supplied by the string parameter.

) substring

Firg

att  [result
MJ substring

Result is the substring (string fragment) of the "string" parameter where "start" defines the
position of the start character, and "length" the length of the substring.

If the length parameter is not specified, the result is a fragment starting at the start position and
ending at the end position of the string. Indices start counting at 1.

E.g. substring("56789",2,3) results in 678.

B substring-after

% resurtl:r
LhEt substring-after

Result is the remainder of the "string" parameter, where the first occurrence of the substr
parameter defines the start characters; the remainder of the string is the result of the function. An
empty string is the result, if substr does not occur in string.

E.g. substring-after("2009/01/04","/") results in the substring 01/04. substr in this case is the first
"["character.

# substring-before

% resurtl:r
Lty substring-before

Result is the string fragment of the "string" parameter, up to the first occurrence of the substr
characters. An empty string is the result, if substr does not occur in string.

E.g. substring-before ("2009/01/04","/") results in the substring 2009. substr in this case is the
first */" character.

i tokenize

input

— resurtT
Emiter tokenize

Result is the input string split into a sequence of chunks/sections defined by the delimiter
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parameter. The result can then be passed on for further processing.
E.g. Input string is A,B,C and delimiter is "," - then result is A B C.

Please see Tokenize examples for a specific example supplied with MapForce.

i tokenize-by-length

input
ength

resurtl:r

tokenize-by-length

Result is the input string split into a sequence of chunks/sections defined by the length
parameter. The result can then be passed on for further processing.

E.g. Input string is ABCDEF and length is "2" - then result is AB CD EF.

Please see Tokenize examples for a specific example supplied with MapForce.

i tokenize-regesxp

inpt
sttern
flags

resurttl>

tokenize-regexp

Result is the input string split into a sequence of strings, where the supplied regular expression
pattern match defines the separator. The separator strings are not output by the result
parameter. Optional flags may also be used.

E
fiy tokenize-regexp B (] File: (default)
i ‘2 {}Rows
result i = Fieldd

In the example shown above:
input string is a succession of characters separated by spaces and/or commas, i.e.a, bc,d

The regex pattern defines a character class ["space"'comma"] - of which one and only one
character will be matched in a character class, i.e. either space or comma.

The + quantifier specifies "one or more" occurrences of the character class/string.

result string is:
a

h
o]
d

o W M

Please note that there are slight differences in regular expression syntax between the various
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languages. Tokenize-regexp in C++ is only available in Visual Studio 2008 SP1 and later.

For more information on regular expressions please see: Regular expressions.

i translate

resurtT
translate

The characters of string1 (search string) are replaced by the characters at the same position in
string2 (replace string), in the input string "value".

When there are no corresponding characters in string2, the character is remowved.

—
5

) tranziate ;IE| 0 Article

‘e { YHumber

- { ¥Hame
-{}SinglePrice

result

E.g.

input string is 123145
(search) stringl is 15
(replace) string2 is xy

So:
each 1 is replaced by x in the input string value
each 5 is replaced by y in the input sting value

Result string is x23x4y

If string2 is empty (fewer characters than stringl) then the character is removed.

E.g.2
input string aabaacbca
stringl is "a"
string2 is "" (empty string)

result string is "bcbc"

E.g.3

input string aabaacbca
stringl is "ac”
string2 is "ca"

result string is "ccbccabac”

Tokenize examples

Example tokenize

The tokenizeStringl.mfd file available in the ...\MapForceExamples folder shows how the
tokenize function is used.
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& AtovaToals
= { IFile: AttovaTools.xmil

iy tokenize

B {} AttovaTools p— Bl Text file
- {}Version np:;. - resLlt &I [ I File: AltovaToolFeatures.csv
elimiter '@ (ORows
....... = Tool

e E left-trim b = Feature
2 {}MissionKit C= E estring |resutt By

= Edition

= ToolCodes

The XML source file is shown below. The Tool element has two attributes: Name and Code, with
the Tool element data consisting of comma delimited text.

4 AltovaTools
= xmins:xsi it e a3 org 2004 ML Schema-instance
= xgimnoHame... AfovaTools xsd
{} Version 2010
- Tool (9
= Hame = Code Abc Texi
1 =Ly I whL editar, XSLT editor, XSLT debhugger, XQuery editor, XGuery debugger,
2 MapFarce MF Data integration, XML mapping, databasze mapping, text conversion, EDI tran:
3 Stylevizion =W Stylesheet designer, electronic forms, XSLT design, <=L.FO design, databs
4 Uhiodel LIk UL modeling tool, code generation, reverse engineering, UL, BFRR, Syaiy
5 DatabazeSpy DS Multi-clatabase tool, S0L auto-completion, graphical database design, table
& DiffDog oD Diff / merge tool, compare files, sync directories, compare XML, compare O
T Schemafgent S& WML Schema management tool, IR management, XSLT management, WWsDL
& Semarticworks S Semantic Webh tool, RDF editor, OWL editor, RDFZEML and M-Triples generati
|| 9 Authentic AL #hiL authoring tool, database editor, XML publishing toal, e-Forms editor
| = MissionKit (4]

What the mapping does:

e The tokenize function receives data from the Tool element/item and uses the comma ","
delimiter to split that data into separate chunks. l.e. the first chunk "XML editor".

e As the result parameter is mapped to the Rows item in the target component, one row is
generated for each chunk.

e The result parameter is also mapped to the left-trim function which remowves the leading
white space of each chunk.

e The result of the left-trim parameter (each chunk) is mapped to the Feature item of the
target component.

e The target component output file has been defined as a CSV file (AltovaToolFeatures.csv)
with the field delimiter being a semicolon (double click component to see settings).

Result of the mapping:
e For each Tool element of the source file
e The (Tool) Name is mapped to the Tool item in the target component
e Each chunk of the tokenized Tool content is appended to the (Tool Name) Feature item
e E.g. The first tool, XMLSpy, gets the first Feature chunk "XML editor"
e This is repeated for all chunks of the current Tool and then for all Tools.
¢ Clicking the Output tab delivers the result shown below.
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W -1 o om s W M

= =
[

=
M

Tool:Feature

FMLApy 3L editor
FMLApy;¥BLT editor
FMLEpy:;¥BLT debugger
FMLEpy;¥0uery editor
FMLApy ; ¥0uaery debugger
*MLepy ;ML Bchema f DTD editor
FMLEpy;WEDL editor
FMLEpy; 50AP debugger
MapForce ;Data integration
MapForce XML mapping
MapForce;database mapping
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Example tokenize-by-length

The tokenizeString2.mfd file available in the ...\MapForceExamples folder shows how the
tokenize-by-length function is used.

El| Text file
| AtovaTools _V-EI —
= I File: AttovaTools.xml Pvalue
‘B {} AltovaTools et

A4 ¥Version
{}Tool

=Hame B eoual

= Code = ToolCodes #4 | recut) M

L3 { ¥MissionKit odeirow | ortrush ﬂ"b snodeirowy | on-truel
= Edition - on falsels whiool on-falsely
= ToolCodes i

T eaual fij tokenize-by-length fi exists
[c= [Enterprise XML Devel "B=— | N winft st orode [resut B Jiy if-elss
H? result g e ’_\—Irbool
wE| Selecthlizzionkit ca 2 evalue-tru
==Redefault |Se|ecth-1|33|onHrtl Fralue-fal

C= [

The XML source file is shown below, and is the same as the one used in the previous example.
The MissionKit element also has two attributes: Edition and ToolCodes, but no MissionKit
element content.

& Tool (9
= Hame = Code Abe Text
1 HMLSpy HS WML editor, K5LT editor, XSLT debugger, RGuery editor, XGuery debugger, XML 3
2 MapFaorce MF Data integration, XML mapping, database mapping, text conversion, EDI translator |
3 StyleVision S Stylesheet designer, electronic forms, XSLT design, XSLFO design, databasze reg
4 Umdadel LIk ML modeling tool, code generation, reverse engineering, UL, BPMM, SyshL, pra
5 Database>py D= Wulti-dstabasze tool, SGL auto-completion, graphical database design, table brawes|
6 DiffDog oD Diff rmerge tool, compare files, sync directories, compare XML, compare QO0xML
T Schemabgert SA »hL Schema management tool, IR management, X=LT management, WSDL manag
& Semarticvorks S Semantic VWeb tool, RDF editor, Ol editor, RDF ML and M-Triples generation an
= 9 Authertic Al whil authoring tool, dstabaze editor, <ML publizhing tool, e-Forms editor
| Mis=sionKit (4]
= Edition = ToolCodes
1 Erterprizse Softveare Architects HEMFESWYUMDSDDS ASWY
2 Professional Software Architects  HKSMFSVUMDS
3 Erterprizse XML Developers HEMFSWDDS AT
= 4 Profeszional XML Developerz HEMFSW

Aim of the mapping:
To generate a list showing which Altova tools are part of the respective MissionKit editions.

How the mapping works:
e The SelectMissionKit Input component receives its default input from a constant
component, in this case "Enterprise XML Developers”.
¢ The equal function compares the input value with the "Edition" value and passes on the
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result to the bool parameter of the ToolCodes filter.

The node/row input of the ToolCodes filter is supplied by the ToolCodes item of the
source file. The value for the Enterprise XML Dewelopers edition is: XSSMFSVDDSASW.
The XSMFSVDDSASW value is passed to the on-true parameter, and futher to the input
parameter of the tokenize-by-length function.

What the tokenize-by-length function does:

The ToolCodes input value XSMFSVDDSASW, is split into multiple chunks of two
characters each, defined by length parameter, which is 2, thus giving 6 chunks.

Each chunk (placed in the b parameter) of the equal function, is compared to the 2
character Code value of the source file (of which there are 9 entries/items in total).

The result of the comparison (true/false) is passed on to the bool parameter of the filter.
Note that all chunks, of the tokenize-by-length function, are passed on to the node/row
parameter of the filter.

The exists functions now checks for existing/non-existing nodes passed on to it by the
on-true parameter of the filter component.

Existing nodes are those where there is a match between the ToolCodes chunk and the
Code value.

Non-existing nodes are where there was no ToolCodes chunk to match a Code value.

The bool results of the exists function are passed on to the if-else function which passes
on a Y to the target if the node exists, or a N, if the node does not exist.

Result of the mapping:

W -] on o W

=
[ =]

%DDl;HiSSiDnKit for Enterprise ML Developers
¥MLEpw:T

MapForce ;T

StyleWision;T

THModel ;N

DatabaseSpy ;N

Diffhog; T

Schemabgent ;T

SemanticWorks;:T

Authentic:;N

Regular expressions

MapForce can use regular expressions in the pattern parameter of the the and tokenize-
regexp functions, to find specific strings of the input parameter.

The regular expression syntax and semantics for XSLT and XQuery are identical to those defined
in http://www.w3.0org/TR/xmlschema-2/. Please note that there are slight differences in regular

expression syntax between the various programming languages.

Terminology:

input the string that the regex works on
pattern the regular expression
flags optional parameter to define how the regular expression is to be
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interpreted
result  the result of the function

B tokenize-regexp Elj

&1 L] File: (default) =tring
resul “E{}Rows [0
| C= ['fzeiou]” Lfags o = Field =tring [0.1]

| Cz |".ﬂ~rt|:wa MapForce"

Tokenize-regexp returns a sequence of strings. The connection to the Rows item creates one row
per item in the sequence.

regex syntax

Literals e.g. a single character:
e.g. The letter "a" is the most basic regex. It matches the first occurrence of the character "a" in
the string.

Character classes []
This is a set of characters enclosed in square brackets.

One, and only one, of the characters in the square brackets are matched.

pattern [aeiou]
Matches a lowercase vowel.

pattern  [mjJust
Matches must or just

Please note that "pattern” is case sensitive, a lower case a does not match the uppercase A.

Character ranges [a-z]
Creates a range between the two characters. Only one of the characters will be matched at one
time.

pattern  [a-z]
Matches any lowercase characters between a and z.

negated classes ["]
using the caret as the first character after the opening bracket, negates the character class.

pattern [“a-z]
Matches any character not in the character class, including newlines.

Meta characters".
Dot meta character
matches any single character (except for newline)

pattern
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Matches any single character.

Quantifiers ? + *{}
Quantifiers define how often a regex component must repeat within the input string, for a match to

occur.
?
Zero or one preceding string/chunk is optional
+
one or more preceding string/chunks may match one or more times
*
Zero or more preceding string/chunks may match zero or more times
{}
min / max no. of repetitions a string/chunks has to match
repetitions
e.g. mo{1,3} matches mo, moo, mooo.
0
subpatterns

parentheses are used to group parts of a regex together.

Alternation/or  allows the testing of subexpressions form left to right.
(horselmake) sense - will match "horse sense" or "make sense"

flags

These are optional parameters that define how the regular expression is to be interpreted.
Individual letters are used to set the options, i.e. the character is present. Letters may be in any
order and can be repeated.

s
If present, the matching process will operate in the "dot-all* mode.

The meta character "." matches any character whatsoever. If the input string contains "hello" and
"world" on two different lines, the regular expression "hello*world" will only match if the s flag/
character is set.

m
If present, the matching process operates in multi-line mode.

In multi-line mode the caret # matches the start of any line, i.e. the start of the entire string and
the first character after a newline character.

The dollar character $ matches the end of any line, i.e. the end of the entire string and the
character immediately before a newline character.

Newline is the character #x0A.

i
If present, the matching process operates in case-insensitve mode.
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The regular expression [a-z] plus the i flag would then match all letters a-z and A-Z.

i tokenize-regexp Elj

= {"] File: (default) =iring
‘B {}Rows [0 =]
i =Fieldd string [0.1]

| Cz |"Art|:|va MapForce"

result

If present, whitespace characters are removed from the regular expression prior to the matching
process. Whitespace chars. are #x09, #x0A, #x0D and #x20.

Exception:
Whitespace characters within character class expressions are not removed e.g. [#x20].

Please note:
When generating code, the advanced features of the regex syntax might differ slightly between the
various languages, please see the specific regex documentation for your language.
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14.3.2 xpath2

XPath2 functions are available when either XSLT2 or XQuery langauges are selected.

e accessor functions

e anyURIfunctions

e boolean functions

e constructors

e context functions

e durations, date and time functions
e node functions

e numeric functions

e  OName functions

e string functions

accessors

The following accessor functions are available:

base-uri

The base- uri function takes a node argument as input, and returns the URI of the XML resource
containing the node. The output is of type xs: stri ng. MapForce returns an error if no input node
is supplied.

document-uri
Not implemented.

node-name

The node- nane function takes a node as its input argument and returns its QName. When the
QName is represented as a string, it takes the form of prefi x: | ocal nane if the node has a
prefix, or | ocal nane if the node has no prefix. To obtain the namespace URI of a node, use the
namespace- URI - f rom QNane function (in the library of QName-related functions).

string
The st ri ng function works like the xs: st ri ng constructor: it converts its argument to xs: stri ng.

When the input argument is a value of an atomic type (for example xs: deci mal ), this atomic
value is converted to a value of xs: stri ng type. If the input argument is a node, the string value of
the node is extracted. (The string value of a node is a concatenation of the values of the node's
descendant nodes.)

anyURI functions

The resol ve-uri function takes a URI as its first argument (datatype xs: st ri ng) and resolves it
against the URI in the second argument (datatype xs: st ri ng).

The result (datatype xs: string) is a combined URI. In this way a relative URI (the first argument)
can be conwerted to an absolute URI by resolving it against a base URI.
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f resabve-uri &| summary
elative ﬂEJ {}languages
M {}language Llé
i ¥

||

C=F"CPath TobyFiley!

In the screenshot abowe, the first argument provides the relative URI, the second argument the
base URI. The resolved URI will be a concatenation of base URI and relative URI, so C
\ Pat ht oM/Fi | e\ MyFi | e. xm .

Note: Both arguments are of datatype xs: st ri ng and the process of combining is done by
treating both inputs as strings. So there is no way of checking whether the resources
identified by these URIs actually exist. MapForce returns an error if teh second argument
is not supplied.

boolean functions

The Boolean functions t r ue and f al se take no argument and return the boolean constant values,
true and f al se, respectively. They can be used where a constant boolean value is required.

true
Inserts the boolean value "true".

false
Inserts the boolean value "false".

constructors

The functions in the Constructors part of the XPath 2.0 functions library construct specific
datatypes from the input text. Typically, the lexical format of the input text must be that expected
of the datatype to be constructed. Otherwise, the transformation will not be successful.

For example, if you wish to construct an xs: dat e datatype, use the xs: dat e constructor function.
The input text must have the lexical format of the xs: dat e datatype, which is: YYYY- M DD
(screenshot below).

£8| Summary

.« |= {}1anguages
El { language

B waidate

(o0 EEEEEET

In the screenshot abowve, a string constant (2009- 08- 22) has been used to provide the input
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argument of the function. The input could also have been obtained from a node in the source
document.

The xs: dat e function returns the input text (2009- 08- 22), which is of xs: st ri ng datatype
(specified in the Constant component), as output of xs: dat e datatype.

When you mouseover the input argument in a function box, the expected datatype of the
argument is displayed in a popup.

context functions

The Context functions library contains functions that provide the current date and time, the default
collation used by the processor, and the size of the current sequence and the position of the
current node.

Date-time functions
The current-date, current-tinme, and current - dat eTi ne functions take no argument and
return the current date and/or time from the system clock.

The datatype of the result depends on the particular function: curr ent - dat e returns xs: dat e,
current-time returns xs: time, and current - dat eTi me returns xs: dat eTi ne.

default-collation
The default-collation function takes no argument and returns the default collation, that is, the
collation that is used when no collation is specified for a function where one can be specified.

The Altova XSLT 2.0 Engine supports the Unicode codepoint collation only. Comparisons,
including for the f n: max and f n: m n functions, are based on this collation.

last, position

The | ast and posi ti on functions take no argument. The | ast function returns the position of the
last node in the context nodeset. The posi ti on function returns the position of the current node in
the nodeset being processed.

The context nodeset at the nodes where the functions are directed, is the nodeset to which the
functions will apply. In the screenshot below, the nodeset of Language elements is the context
nodeset for the | ast and posi ti on functions.

£
& Catalog-2003 -« |3 {Manguages
;IEI {}Books - =number
E_l {¥Language B {Hanguage
fo = xmiklang - =position
e S AN
L { ¥Title

i) position
result
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In the example abowe, the | ast function returns the position of the last node of the context
nodeset (the nodeset of Language elements) as the value of the nunber attribute. This value is
also the size of the nodeset since it indicates the number of nodes in the nodeset.

The posi ti on function returns the position of the Language node being currently processed. For
each Language element node, its position within the nodeset of Langauge elements is output to
the | anguage/ @osi ti on attribute node.

We would advise you to use the position and count functions from the core library.

durations, date and time functions

The duration and date and time functions enable you to adjust dates and times for the timezone,
extract particular components from date-time data, and subtract one date-time unit from another.

The 'Adjust-to-Timezone' functions

Each of these related functions takes a date, time, or dateTime as the first argument and adjusts
the input by adding, removing, or modifying the timezone component depending on the value of
the second argument.

The following situations are possible when the first argument contains no timezone (for example,
the date 2009- 01 or the time 14: 00: 00).

e Timezone argument (the second argument of the function) is present: The result will
contain the timezone specified in the second argument. The timezone in the second
argument is added.

e Timezone argument (the second argument of the function) is absent: The result will
contain the implicit timezone, which is the system's timezone. The system's timezone is
added.

e Timezone argument (the second argument of the function) is empty: The result will
contain no timezone.

The following situations are possible when the first argument contains a timezone (for example,
the date 2009- 01- 01+01: 00 or the time 14: 00: 00+01: 00).

e Timezone argument (the second argument of the function) is present: The result will
contain the timezone specified in the second argument. The original timezone is replaced
by the timezone in the second argument.

¢ Timezone argument (the second argument of the function) is absent: The result will
contain the implicit timezone, which is the system's timezone. The original timezone is
replaced by the system's timezone.

¢ Timezone argument (the second argument of the function) is empty: The result will
contain no timezone.

The 'From’ functions
Each of the 'From' functions extracts a particular component from: (i) date or time data, and (ii)
duration data. The results are of the xs:decimal datatype.

As an example of extracting a component from date or time data, consider the day- f rom dat e
function (screenshot below).
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2]
-« = {Hanguages

[ = |"2009-01-01"

F day-from-ciate

The input argument is a date (2009- 01- 01) of type xs: dat e. The day- f r om dat e function
extracts the day component of the date (1) as an xs:decimal datatype.

Extraction of time components from durations requires that the duration be specified either as

xs: year Mont hDur at i on (for extracting years and months) or xs: dayTi meDur at i on (for extracting
days, hours, minutes, and seconds). The result will be of type xs: deci mal . The screenshot below
shows a dayTi neDur at i on of P2DTOH being input to the days- f r om dur at i on function. The result
is the xs:decimal 2.

EI e dayTimeDuration Ej SUmmaky
Fiy | resutii— ;IEJ { HManguages
{ Manguage
DT i £ R Inf0

) days-from-curation

%duratiu:-n result

The 'Subtract' functions

Each of the three subtraction functions enables you to subtract one time value from another and
return a duration value. The three subtraction funstions are: subt r act - dat es, subt ract -t i nes,
subtract - dat eTi nmes.

The screenshot below shows how the subtract-dates function is used to subtract two dates
(2009- 10- 22 minus 2009- 09- 22). The result is the dayTimeDuration P30D.

i xsidate &

fl, subtract-dates 2]5 Yanguages
= ‘A { Hanguage

| c= ["2008-10-22"
| c= [2009-0-22¢

result
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Note: When you mouseower the input argument in a function box, the expected datatype of the
argument is displayed in a popup.

node functions

The following Node functions are available:

lang

The | ang function takes a string argument that identifies a language code (such as en). The
function returns t r ue or f al se depending on whether the context node has an xn : | ang attribute
with a value that matches the argument of the function.

L
= Lanouags & CatalogSummary

£ Catalog-2009 srodeirow | on-true s ;||_:_| { ¥languages
:IL:J {}Books [:/pbod on-falsely o {},;: q
“E {¥Language &

o : — 1 & =titles
e = XillaAN
= g \ foequall} B e i
= name
| - . B {}de
. — resut =t
Lfrest— L T = titles
....... = exists
- 2 {Hr
LI ....... = titles
....... = exists

In the screenshot abowve notice the following:

1. Inthe source schema, the Language element has an xn : | ang attribute.

2. Language nodes are filtered so that only those Language nodes having an xn : | ang value
of en are processed (the filter test is specified in the equal function).

3. The Language node is the context node at the point where the en element is created in
the output document.

4. The output of the | ang function (t rue or f al se) is sent to the en/ @xi st s attribute node
of the output. The argument of the function is provided by the string constant en. The
I ang function then checks whether the context node at this point (the Language element)
has an xm : | ang attribute with a value of en (the argument of the function). If yes, then
t rue is returned, otherwise f al se.

local-name, name, namespace-uri

The | ocal - nare, nane, and nanespace- uri functions, return, respectively, the local-name, name,
and namespace URI of the input node. For example, for the node al t ova: Product s, the local-
name is Product s, the name is al t ova: Product s, and the namespace URI is the URI of the
namespace to which the al t ova: prefix is bound (say, http://wwm. al t ova. conl exanpl es).

Each of these three functions has two variants:

e With no argument: the function is then applied to the context node (for an example of a
context node, see the example given for the | ang function abowve).
e An argument that must be a node: the function is applied to the submitted node.
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The output of each of these six variants is a string.

number
Converts an input string into a number. Also converts a boolean input to a number.

The number function takes a node as input, atomizes the node (that is, extracts its contents), and
converts the value to a decimal and returns the conwerted value. The only types that can be
converted to numbers are booleans, strings, and other numeric types. Non-numeric input values
(such as a non-numeric string) result in NaN (Not a Number).

There are two variants of the number function:

e With no argument: the function is then applied to the context node (for an example of a
context node, see the example given for the | ang function abowve).
e An argument that must be a node: the function is applied to the submitted node.

numeric functions

The following numeric functions are available:

abs
The abs function takes a humeric value as input and returns its absolute value as a decimal. For
example, if the input argument is - 2 or +2, the function returns 2.

round-half-to-even

The r ound- hal f - t 0- even function rounds the supplied number (first argument) to the degree of
precision (number of decimal places) supplied in the optional second argument. For example, if
the first argument is 2. 141567 and the second argument is 3, then the first argument (the
number) is rounded to three decimal places, so the result will be 2. 141. If no precision (second
argument) is supplied, the number is rounded to zero decimal places, that is, to an integer.

The 'even’ in the name of the function refers to the rounding to an even number when a digit in the
supplied number is midway between two values. For example, r ound- hal f -t o- even( 3. 475, 2)
would return 3. 48.

gname-related functions

There are two QName-related functions that work similarly: | ocal - nane- f r om Q\ane and
nanmespace- uri - from Q\ame.

Both functions take an expanded QName (in the form of a string) as their input arguments and
output, respectively, the local-name and namespace-uri part of the expanded QName.

The important point to note is that since the input of both functions are strings, a node cannot be
connected directly to the input argument boxes of these functions.

The node should first be supplied to the node- nane function, which outputs the expanded QName.
This expanded QName can then be provided as the input to the two functions (see screenshot
below).
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& Catalog-2009

;IEJ {}Books
El { }Language
—— xmklang

&

;lEI {¥anguages
E| {Manguage

) node-name

E namespace-uri-from-Gkame

%rg result ;I

The output of both functions is a string.

string functions

The following string functions are available:

compare

The conpar e function takes two strings as arguments and compares them for equality and
alphabetically. If String-1 is alphabetically less than String-2 (for example the two string are: A
and B), then the function returns - 1. If the two strings are equal (for example, A and A), the
function returns 0. If String-1 is greater than String-2 (for example, B and A), then the function
returns +1.

A variant of this function allows you to choose what collation is to be used to compare the strings.
When no collation is used, the default collation, which is the Unicode codepoint collation, is used.
The Altova Engines support the Unicode codepoint collation only.

ends-with
The ends- wi t h function tests whether String-1 ends with String-2. If yes, the function returns
true, otherwise f al se.

A variant of this function allows you to choose what collation is to be used to compare the strings.
When no collation is used, the default collation, which is the Unicode codepoint collation, is used.
The Altova Engines support the Unicode codepoint collation only.

escape-uri

The escape-uri function takes a URI as input for the first string argument and applies the URI
escaping conventions of RFC 2396 to the string. The second boolean argument (escape-

r eser ved) should be set to t rue() if characters with a reserved meaning in URIs are to be
escaped (for example "+" or "/ ").

For example:

escape-uri ("My A+B.doc", true()) would give M/%20A%2B. doc
escape-uri ("My A+B.doc", false()) would give M/%20A+B. doc

lower-case
The | ower - case function takes a string as its argument and converts every upper-case character
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in the string to its corresponding lower-case character.

matches

The mat ches function tests whether a supplied string (the first argument) matches a regular
expression (the second argument). The syntax of regular expressions must be that defined for
the pat t er n facet of XML Schema. The function returns t r ue if the string matches the regular
expression, f al se otherwise.

The function takes an optional f | ags argument. Four flags are defined (i , m s, x). Multiple flags
can be used: for example, i nx. If no flag is used, the default values of all four flags are used.

The meaning of the four flags are as follows:

i Use case-insensitive mode. The default is case-sensitive.

m Use multiline mode, in which the input string is considered to have multiple lines, each
separated by a newline character (x0a). The meta characters ~ and $ indicate the
beginning and end of each line. The default is string mode, in which the string starts and
ends with the meta characters » and $.

s Use dot-all mode. The default is not-dot-all mode, in which the meta character " . "
matches all characters except the newline character (x0a). In dot-all mode, the dot also
matches the newline character.

X Ignore whitespace. By default whitespace characters are not ignored.

normalize-unicode

The nor mal i ze- uni code function normalizes the input string (the first argument) according to the
rules of the normalization form specified (the second argument). The normalization forms NFC,
NFD, NFKC, and NFKD are supported.

replace

The r epl ace function takes the string supplied in the first argument as input, looks for matches
as specified in a regular expression (the second argument), and replaces the matches with the
string in the third argument.

The rules for matching are as specified for the matches attribute above. The function also takes an
optional f I ags argument. The flags are as described in the mat ches function abowve.

starts-with
The st art s-wi t h function tests whether String-1 starts with String-2. If yes, the function returns
true, otherwise f al se.

A variant of this function allows you to choose what collation is to be used to compare the strings.
When no collation is used, the default collation, which is the Unicode codepoint collation, is used.
The Altova Engines support the Unicode codepoint collation only.

substring-after
The substring-after function returns that part of String-1 (the first argument) that occurs after the
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test string, String-2 (the second argument). An optional third argument specifies the collation to
use for the string comparison. When no collation is used, the default collation, which is the
Unicode codepoint collation, is used. The Altova Engines support the Unicode codepoint collation
only.

substring-before

The substring-before function returns that part of String-1 (the first argument) that occurs before
the test string, String-2 (the second argument). An optional third argument specifies the collation
to use for the string comparison. When no collation is used, the default collation, which is the
Unicode codepoint collation, is used. The Altova Engines support the Unicode codepoint collation
only.

upper-case
The upper - case function takes a string as its argument and converts every lower-case character
in the string to its corresponding upper-case character.
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14.3.3 xslt

e xpath functions

The functions in the XPath Functions library are XPath 1.0 nodeset functions.

e xslt functions

The functions in the XSLT Functions library are XSLT 1.0 functions.

xpath functions

The functions in the XPath Functions library are XPath 1.0 nodeset functions. Each of these
functions takes a node or nodeset as its context and returns information about that node or

nodeset. These function typically have:

e a context node (in the screenshot below, the context node for the | ang function is the
Language element of the source schema).

e an input argument (in the screenshot below, the input argument for the | ang function is
the string constant en). The | ast and posi ti on functions take no argument.

| Catalog-2009

= Language

siocderovy | an-trusy

£ CatalogSummary

;lEI {Hanguages

dE {}Books /rbnul on-falzely = {}en
E| {Language p—— L] T = titles
f xml:lang E equal [V e e = exists

=name

........ {}Title al resUlt iy B(0de
Lo (rese= L = titles
....... = exists

B
j ....... = titles
------- = exists

=
lang

The | ang function takes a string argument that identifies a language code (such as en). The
function returns t r ue or f al se depending on whether the context node has an xni : | ang attribute
with a value that matches the argument of the function. In the screenshot above notice the

following:

1. Inthe source schema, the Language element has an xni : | ang attribute.

2. Language nodes are filtered so that only those Language nodes having an xni : | ang value
of en are processed (the filter test is specified in the equal function).

3. The Language node is the context node at the point where the en element is created in

the output document.

4. The output of the | ang function (t rue or f al se) is sent to the en/ @xi st s attribute node
of the output. The argument of the function is provided by the string constant en. The
I ang function then checks whether the context node at this point (the Language element)
has an xni : | ang attribute with a value of en (the argument of the function). If yes, then
true is returned, otherwise f al se.

last, position

The | ast and posi ti on functions take no argument. The | ast function returns the position of the
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last node in the context nodeset. The posi ti on function returns the position of the current node in
the nodeset being processed.

The context nodeset at the nodes where the functions are directed is the nodeset to which the
functions will apply. In the screenshot below, the nodeset of Language elements is the context
nodeset for the | ast and posi ti on functions.

£
%(I;at{a ;D:-EDHDQ -« = {(hanguages
— ooks '
: - = number
E {}_Language E| {Manguage
- = xmillang =
i 1 11111

i position

;I result ;I

In the example abowe, the | ast function returns the position of the last node of the context
nodeset (the nodeset of Language elements) as the value of the nunber attribute. This value is
also the size of the nodeset since it indicates the number of nodes in the nodeset.

The posi ti on function returns the position of the Language node being currently processed. For
each Language element node, its position within the nodeset of Langauge elements is output to
the | anguage/ @osi ti on attribute node.

name, local-name, namespace-uri

These functions are all used the same way and return, respectively, the name, local-name, and
namespace URI of the input node. The screenshot below shows how these functions are used.
Notice that no context node is specified.

The name function returns the name of the Language node and outputs it to the | anguage/
@l enment nane attribute. If the argument of any of these functions is a nodeset instead of a single
node, the name (or local-name or namespace URI) of the first node in the nodeset is returned.

(3
& Catalog-2009 ;IE_l { Hanguages
;IE_l {}Books o = number
E‘ {}Language El {Hanguage
....... = xml:lang . = position

e S HAME i = glementlame

[ |

The nane function returns the QName of the node; the | ocal - nane function returns the local-
name part of the node's QName. For example, if a node's QName is al t ova: MyNode, then MyNode
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is the local name.

The namespace URI is the URI of the namespace to which the node belongs. For example, the
al t ova: prefix can be declared to map to a namespace URI in this way:
xm ns: al tova="http://ww. al t ova. conl namespaces”.

Note: Additional XPath 1.0 functions can be found in the Core function library.

xslt functions

The functions in the XSLT Functions library are XSLT 1.0 functions, and are described below. Drag
a function into the mapping to use it. When you mouseover the input argument part of a function
box, the expected datatype of the argument is displayed in a popup.

current
The current function takes no argument and returns the current node.

document

The document function addresses an external XML document (with the uri argument; see
screenshot below). The optional nodeset argument specifies a node, the base URI of which is
used to resolve the URI supplied as the first argument if this URI is relative. The result is output to
a node in the output document.

88| Summary

_« |= {1anguages
‘EH {Hanguage

i) document """" =titles

result

| C= |"|::'I.C|:und'rti|:|nal.xml"

Note that the uri argument is a string that must be an absolute file path.

element-available
The el enment - avai | abl e function tests whether an element, entered as the only string argument
of the function, is supported by the XSLT processor.

The argument string is evaluated as a QName. Therefore, XSLT elements must have an xsl :
prefix and XML Schema elements must have an xs: prefix—since these are the prefixes declared
for these namespaces in the underlying XSLT that will be generated for the mapping.
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| Summaty

;lEI {}anguages
f element-available “El { }language

lement | result
| C= |"xsl:message"*5*e

The function returns a boolean.

function-available

The functi on- avai | abl e function is similar to the el enent - avai | abl e function and tests
whether the function name supplied as the function's argument is supported by the XSLT
processor.

The input string is evaluated as a QName. The function returns a boolean.

format-number

The f or mat - nunber takes an integer as its first argument (val ue) and a format string as its
second argument (f or mat ). The third optional argument is a string that names the decimal format
to use. If this argument is not used, then the default decimal format is used.

Decimal formats are defined by the XSLT 1.0 deci nal - f or mat element: each decimal format so
defined can be named and the name can be used as the third argument of the f or mat - nunber
function. If a decimal format is defined without a name, it is the default decimal format for the
transformation.

£8| Summary

ﬂE {}languages
El { Manguage

) format-number

result i f o

The function returns the number formatted as a string.

generate-id
The gener at e- i d function generates a unigue string that identifies the first node in the nodeset
identified by the optional input argument.

If no argument is supplied, the ID is generated on the context node. The result can be directed to
any node in the output document.
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system-property

The syst em property function returns properties of the XSLT processor (the system). Three
sytsem properties, all in the XSLT namespace, are mandatory for XSLT processors. These are
xsl : version, xsl : vendor, and xsl : vendor-url .

The input string is evaluated as a QName and so must have the xsl : pref i x, since this is the
prefix associated with the XSLT namespace in the underlying XSLT stylesheet.

| Summary

_» |3 {}1anguages
El { }language

B svstem-property

Firg | rezult

unparsed-entity-uri
If you are using a DTD, you can declare an unparsed entity in it. This unparsed entity (for example
an image) will have a URI that locates the unparsed entity.

The input string of the function must match the name of the unparsed entity that has been
declared in the DTD. The function then returns the URI of the unparsed entity, which can then be
directed to a node in the output document, for example, to an hr ef node.
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15 Menu Reference

The following section lists all the menus and menu options in MapForce, and supplies a short
description of each.
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15.1

File

New
Creates a new mapping document

Open
Opens previously saved mapping (*.mfd) files.

Please note:
Opening a mapping that contains features available in a higher-level MapForce edition is
not possible.

E.g. A mapping containing Web senvice features in the Professional version, or database
mappings the Basic editions is not possible.

Save
Sawes the currently active mapping using the currently active file name.

Save As
Sawes the currently active mapping with a different name, or allows you to supply a new name if
this is the first time you sawe it.

Save All
Sawes all currently open mapping files.

Reload
Reloads the currently active mapping file. You are asked if you want to lose your last changes.

Close
Closes the currently active mapping file. You are asked if you want to save the file before it
closes.

Close All
Closes all currently open mapping files. You are asked if you want to save any of the unsaved
mapping files.

Print
Opens the Print dialog box, from where you can printout your mapping as hardcopy.
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File

Print x|
—w'hat

& Whole diagram
€ Selection

Frirt

Presiew

Frint 5 etup

did

Cancel

— Page zplit of pictures

i Prevent
= Allaw

"Use current", retains the currently defined zoom factor of the mapping. "Use optimal" scales the
mapping to fit the page size. You can also specify the zoom factor numerically. Component
scrollbars are not printed. You can also specify if you want to allow the graphics to be split over
several pages or not.

Print Preview
Opens the same Print dialog box with the same settings as described above.

Print Setup
Open the Print Setup dialog box in which you can define the printer you want to use and the paper
settings.

Validate Mapping

Validating a Mapping validates that all mappings (connectors) are valid and displays any warnings
or errors.

Please see "Validating mappings" for more information.

Mapping settings
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Mapping 5ettings @

Mapping Output

Application name: Mappinc

Java Settings
Base package name: com.mapfarce

File Path Settings
| Make paths absolute in generated code

| Ensure Windows path convention for file path output for files from a local file system

Output File Settings

Line ends: Platform default -

(supported in Built-in execution and C#, Java and C++ code generation)

¥ML Schema Version

w1, 1if <xs:schema vominVersion="1.1" ... =
v 1.0 otherwise

Abways vi1.1

@ Always v1.0

Ok ] | Cancel

The document-specific settings are defined here. They are stored in the *.mfd file.

Mapping Output
Application Name: defines the XSLT1.0/2.0 file name prefix for the generated transformation files.

File Path Settings

Make paths absolute in generated code
Ensures compatibility of generated code with mapping files (*.mfd) from versions prior to Version
2010, please see Relative and absolute file paths for more information.

Ensure Windows path convention for file path...

The "Ensure Windows path convention...." check box makes sure that Windows path conventions
are followed. When outputting XSLT2 (and XQuery), the currently processed file name is internally
retrieved using the document-uri function, which returns a path in the form file:// URI for local files.

When this check box is active, a file:// URI path specification is automatically converted to a
complete Windows file path (e.g. "C:\...") to simplify further processing.

XML Schema Version

Lets you define the XML Schema Version used in the mapping file. You can define if you always
want to load the Schemas conforming to version 1.0 or 1.1. Note that not all version 1.1 specific
features are currently supported.
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e [fthe xs:schema vc:minVersion="1.1" declaration is present, then version 1.1 will be
used; if not, version 1.0 will be used.

¥ML Schema Version

w1.1if =xs:3chema vominVersion="1.1" .. =
v1.0 otherwise

Abways w11
Always w1.0

Note:
If the XSD document has no vc: mi nVer si on attribute or the value of the vc: m nVer si on
attribute is other than 1. 0 or 1. 1, then XSD 1.0 will be the default mode.

Note: Do not confuse the vc: mi nVer si on attribute with the xsd: ver si on attribute. The former
holds the XSD version number, while the latter holds the document version number.

Changing this setting in an existing mapping, causes a reloading of all schemas of the
selected XML schema \ersion, and might also change its validity.

Generate code in selected language
Generates code in the currently selected language of your mapping. The currently selected
language is visible as a highlighted programming language icon in the toolbar: XSLT, XSLT 2.

Generate code in | XSLT (XSLT2)

This command generates the XSLT file(s) needed for the transformation from the source file(s).
Selecting this option opens the Browse for Folder dialog box where you select the location of the
XSLT file.

Note: the name of the generated XSLT file(s) is defined in the Application Name field of the
Mapping Output dialog box. This dialog is opened by selecting File | Mapping Settings menu
option.

Recent files - 1. 2. etc.
Displays a list of the most recently opened files.

Exit
Exits the application. You are asked if you want to save any unsaved files.
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15.2

Edit
Most of the commands in this menu, become active when you view the result of a mapping in the
Output tab, or preview XSLT code in the XSLT tab.

Undo
MapForce has an unlimited number of "Undo" steps that you can use to retrace you mapping
steps.

Redo
The redo command allows you to redo previously undone commands. You can step backward and
forward through the undo history using both these commands.

Find 4
Allows you to search for specific text in either the XSLT, XSLT2 or Output tab.

Find Next ~ F3 @@
Searches for the next occurrence of the same search string.

Find Prevous Shift F3 O
Serches for the previous occurrence of the same search string.

Cut/Copy/Paste/Delete
The standard windows Edit commands, allow you to cut, copy etc., any components or functions
visible in the mapping window.

Select all
Selects all components in the Mapping tab, or the text/code in the XSLT, XSLT2, or Output tab.
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15.3

Insert

XML Schema / File

Inserts an XML schema file into the mapping tab as data source or target component. You can
select XML files with a schema reference, in this case the referenced schema is automatically
inserted. If you select an XML schema file, you are prompted if you want to include an XML
instance file which supplies the data for the XSLT, XSLT2, , and Output previews. If you select an
XML file without a schema reference, you are prompted if you want to generate a matching XML
schema automatically.

Constant

Inserts a constant which is a function component that supplies fixed data to an input icon. The
data is entered into a dialog box when creating the component. There is only one output icon on a
constant function. You can select the following types of data: String, Number and All other.

=
Variable

Inserts an Intermediate Variable which is equivalent to a regular (non-inline) user-defined function.
Variables are structural components, without instance files, and are used to simplify the mapping
process. Please see Intermediate variables for more information.

Filter: Nodes/Rows

Inserts a component that uses two input and output parameters: node/row and bool, and on-
true, on-false. If the Boolean is true, then the value of the node/row parameter is forwarded to the
on-true parameter. If the Boolean is false, then the complement value is passed on to the on-false
parameter. Please see the tutorial example on how to use a filter.

Value-Map o
Inserts a component that transforms an input value to an output value using a lookup table. The
component only has one input and output item. Please see Value-Map - transforming input data
for more information.

IF-Else Condition
A condition is a component which allows you to pass on different sets of data depending on the
outcome of a preset condition. The component header displays the text if-else.

_,EI if-elze

[ulal|

Cwalie-true |result[]

137

ETwaIue-false

e The first input parameter is a bool, which contains the data you are checking against.

e The value-true input parameter supplies the data to be passed on, as a result, if the
condition is true.

e The value-false supplies the data to be passed on if the condition is false.

e The result parameter outputs the data supplied by the value-true/false input parameters.
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The IF-Else function is extendable. This means that you can check for multiple conditions and
use the otherwise parameter to output the Else condition/value.

Clicking the "plus" icon inserts or appends a new if-else pair, i.e. boolX and value-trueX, while
clicking the "x" deletes the parameter pair.

| Temperatures | Temperatures
Bl E| File: Temperatures.xml Bl E| File: (default)
“E {} Temperatures “E {} Temperatures
B {data B {}data
b = temip i = temip
i = month i = month
L = flege E oreater L = flege
wE| upper ﬂ
il upp result .’_\“‘—;bl:uuﬂ =

= rclefault |upper
|pp = "high"! .f—igv'alue-trum

ool2 E|result

| [oweer

olefault lower

éﬁjtherwise

In the example abowe, the temperature data is analyzed:

e [ftemp is greater than 20, then true is passed on to booll and the result is "high" from
value-truel.

e Else, Iftemp is less than 5, then true is passed on to bool2 and the result is "low" from
value-true2.

e Otherwise, nothing (an empty sequence) is the result of the component, since there is no
connection to the "otherwise" input.

Result of the mapping:

Fuml version="1.0" encoding="UTF-5"%=
=Temperatures xsinoMamespaceschemalocation="c D OCUME~
httg: S e 3 org 2001 SbLSchema-instance=
=data temp="-3 6" month="2006-01" dezc="low"f=
=data temp="-0.7" month="2006-02" dezc="low"i=
=data temp="7 5" month="2008-03"/=
=dlata temp="12.4" marth="2006-04"/=
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154

Component

Change Root Element
Allows you to change the root element of the XML instance document.

Edit Schema Definition in XMLSpy
Selecting this option, having previously clicked an XML-Schema/document, opens the XML
Schema file in the Schema view of XMLSpy where you can edit it.

Add Duplicate Input Before

Inserts a copy/clone of the selected item before the currently selected item. Duplicate items do
not have output icons, you cannot use them as data sources. Please see the Duplicating input
items section in the tutorial for an example of this.

Right clicking a duplicate item also allows you to reposition it using the menu items Mowve Up/
Move Down, depending on where the item is.

Add Duplicate Input After

Inserts a copy/clone of the selected item after the currently selected item. Duplicate items do not
have output icons, you cannot use them as data sources. Please see the Duplicating input items
section in the tutorial for an example of this.

Right clicking a duplicate item also allows you to reposition it using the menu items Mowve Up/
Mowve Down, depending on where the item is.

Remove Duplicate
Remowves a previously defined duplicate item. Please see the Duplicating input items section in
the tutorial for more information.

Align Tree Left
Aligns all the items along the left hand window border.

Align Tree Right
Aligns all the items along the right hand window border. This display is useful when creating
mappings to the target schema.

Properties
Opens a dialog box which displays the currently selected component settings. If the component
is an XML-Schema file then the Component Settings dialog box is opened.

Component name:

All file based (i.e. non-database) components of a mapping have a component name, which is
automatically filled in when you create the component. You can however change the name at any
time.

The component name can be used to access specific components via FlowForce. The component
name needs to be unique if you intend to access when using FlowForce.

The default name is generated in various ways depending on the type of component that you
insert. It can be based on the:

e Input/Output XML file entry

e Taxonomy name

e EDI message name

e FlexText configuration file name

Altova MapForce 2015 © 2014 Altova GmbH



Menu Reference Component 375

e Type of component that you insert, e.g. "Text file" or "Excel file"

If the component name was automatically generated and you then select an instance file, you will
be if you want to update the component name as well.

The component name can contain:
- Spaces, e.qg. "Text file", or "Excel file". Leading or trailing spaces are not allowed.
- Dots/full stop characters, e.g. Orders.EDI

Note that some characters may be hard or impossible to enter at the command line, and that
national characters may have different encodings in Windows and on the command line.

The component name may not contain:
- Slashes, backslashes, or colons
- Double or single quotes
- Only space characters are allowed as whitespace, i.e. no tabs or CR/LF
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&9 Component Settings . X

Component name: I Eprepurd

—Schema File

I ExpReport, xsd Erowse | Edit |

~ Input =ML File
I ExpRepart, xml Browse | Edit |

— Cukput XML File
I ExpRepart-item. xml Browse | Edit |

Prefix For target namespace:

¥ Add schemajDTD reference (leave Field emphy to use absolute file path of schema):

Cask values ko target bypes (disable ko preserve Formatting of numeric or date values
W - L HETEkE
ak risk of writing invalid output)

[v Pretty print output

[ Create digital signature (Built-in execution only) Sigmature Setings

In case af Failed creation; " Stop processing

¥ | Continue without signakure

Encoding
Encoding narme: ILlnicu:u:Ie UTF-8 j
Bte order: ILittIe Endian j ™ Inchude byte arder mark

— Skylevision Power Stylesheet File

I Erowse | Creake., ..

¥ Enable input processing optimizations based on min/maxOcours

¥ save all file paths relative ko MFD fil

Ik I Zancel

y

Schema file: Shows the file name and path of the target schema.

Input XML-File: Allows you to select, or change the XML-Instance for the currently selected
schema component. This field is filled when you first insert the schema component and
assign an XML-instance file.
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Output XML-File: This is file name and path where the XML target instance is placed, when

generating and executing program code. The file name is also \sible as the first item in
the component.

The entry from the Input XML-Instance field, is automatically copied to this field when you
assign the XML-instance file. If you do not assign an XML-Instance file to the component,
then this field contains the entry schemafilenameandpath.xml.

Prefix for target namespace: Allows you to enter a prefix for the Target Namespace if this

is a schema / XML document. A Target namespace has to be defined in the target
schema, for the prefix to be assigned here.

Add Schema/DTD reference: Adds the path of the referenced XML Schema file to the root

element of the XML output.

Entering a path in this field allows you to define where the schema file, referenced by the
XML instance file, is to be located. This ensures that the output instance can be validated
at the mapping destination when the mapping is executed. You can enter an http://
address as well as an absolute or relative path in this field.

Deactivating this option allows you to decouple the XML instance from the referenced
XML Schema or DTD. E.g. if you want to send the resulting XML output to someone who
does not hawe access to the underlying XML Schema.

Cast target values to target types: Allows you to define if the target XML schema types

should be used when mapping (default - active), or if all data mapped to the target
component should be treated as string values.

Deactivating this option allows you to retain the precise formatting of values. E.g., this is
useful to "satisfy" a pattern facet in a schema, that requires a specific number of decimal
digits in a numeric value.

You can use mapping functions to format the number as a string in the required format,
and then map this string to the target.

Note that disabling this option will also disable the detection of invalid values, e.g. writing
letters into numeric fields.

Pretty-print output: Reformats your XML document in the Output pane to give a structured

display of the document. (Each child node is offset from its parent by a single tab
character.)

Encoding settings

Encading
Encoding name: ILInin:u:u:Ie ITF-8 j
Byte order: ILittIe Endian j [ Include byte arder mark:

From MapForce version 2008 each component, source, as well as target, has its own
encoding settings. This means that the *.mfd mapping files do not have a default
encoding, each component that makes up the mapping file has its own. Components in
this general sense are all XML, and Text components.
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There is howewer a default encoding setting defined in the Tools | Options General tab,
called "Default encoding for new components” which is applied whenever new
components are created/inserted. When mappings from previous versions are opened, the
default encoding setting will be used.

The encoding control group consists of 3 controls:

e Encoding name selection combobox.
e Byte order selection combobox (little endian, big endian).
¢ Include Byte Order Mark checkbox.

Default settings are:

e UTF-8

e little endian (disabled for UTF-8)
e no Byte Order Mark.

Please note:
Activating the Byte Order Mark check box in the Component Settings dialog box, does
not have any effect when outputting XSLT 1.0/2.0, as these languages do not support
BOMs (Byte Order Marks).

Enable input processing optimizations based on min/maxOccurs

MapForce version 2009 introduces special handling for sequences that are known to contain
exactly one item, e.g. required attributes, or child elements with minOccurs and maxOccurs = 1.
In this case the first item of the sequence is extracted, then the item is directly processed as an
atomic value (and not as a sequence).

If the input data is not valid against the schema, an empty sequence might be encountered in a
mapping, which stops the mapping with an error message. To allow the processing of

such invalid input, this optimization can be disabled in the component settings of XML and EDI
components.
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15.5 Connection

Auto Connect Matching Children
Activates or de-activates the "Auto connect child items" function, as well as the icon in the icon
bar.

Settings for Connect Matching Children
Opens the Connect Matching Children dialog box in which you define the connection settings.

Connect Matching Children
This command allows you to create multiple connectors for items of the same name, in both the
source and target schemas. The settings you define in this dialog box are retained, and are

applied when connecting two items, if the "Auto connect child items" icon in the title bar is
active. Clicking the icon, switches between an active and inactive state. Please see the section
on Connector properties for further information.

Target Driven (Standard)
Changes the connector type to Standard mapping, please see: "Source-driven / mixed content \s.
standard mapping" for more information.

Copy-all (Copy Child Items)
Creates connectors for all matching child items, where each of the child connectors are displayed
as a subtree of the parent connector, please see "Copy-all connections” for more information.

Source Driven (Mixed Content)

Changes the connector type to source driven / mixed content, and enables the selection of
additional elements to be mapped. The additional elements have to be child items of the mapped
item in the XML source file, to be able to be mapped. Please see Default settings: mapping mixed
content for more information.

Properties:
Opens a dialog box in which you can define the specific (mixed content) settings of the current
connector. Note that unavailable options are greyed out.

Please note that these settings also apply to complexType items which do not have any text
nodes!
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Connection

Connection Settings El

— Connection Type
" Target Driven [Standard]

™ Copy-all [Copy child items]
' Source Driven [Mived content]
¥ tdap Processing Instructions

¥ tdap Comments

— Annatation Settingz

Description; Imi:-ced

— Starting Location

" Source Connection
= idpoint

" Target Connection

—aAlgnment————————— Paosition
" Horizontal
' Ahove Line
" Wertical
™ Below Line
' Sloped

s I Cancel

Annotation settings:
Individual connectors can be labeled for clarity.

1. Double click a connector and enter the name of the connector in the Description field.

This enables all the options in the Annotation Settings group.

2. Use the remaining groups to define the position and alignment of the label.

Connector context menu:

Connect Matching Children...
¥ Delete Entf

Targek Driven (Standard)
Copy-all (Copy Child Tkems)

Source Driven (Mixed Content)

% Insert Eilker: Modes/Rows
B Insert SOL-WHERE Candition

Properties
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Connect matching children
Opens the "Connect Matching Children" dialog box, allowing you to change the connection
settings and connect the items when confirming with OK.

Delete
Deletes the selected connector.

Target Driven (Standard)
Changes the connector type to Standard mapping, please see: "Source-driven / mixed content vs.
standard mapping" for more information.

Copy-all (Copy Child Items)
Changes the connector type to "Copy-all" and connects all child items of the same name in a
graphically optimized fashion, please see "Copy-all connections" for more information.

Source Driven (Mixed Content)
Changes the connector type to source-driven / mixed content, please see: "Source driven and
mixed content mapping” for more information.

Insert Filter: Nodes/Rows
Inserts a Filter component into the connector. The source connector is connected to the nodes/
row parameter, and the target connector is connected to the on-true parameter.

Properties:

Opens the Connections Settings dialog, in which you can define the specific mixed content
settings as well as the connector annotation settings, please see the Connection section in the
Reference section.

Connect Matching Children dialog box
This command allows you to create multiple connectors between items of the same name in
both the source and target components. Note that a copy-all connection is created by default.

1. Connect two (parent) items that share identically named child items in both
components.
2. Right click the connector and select the Connect matching child elements option.
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Connect Matching Children |

| Ignare Case

v Ignare Mamespaces

¥ Recursive

¥ Mix Attributes and Elements

¥ create copy-all connections

Existing Connections
v Ignare existing outpuk conneckions
% Retain

" Crvervrite

i~ Delete all existing

cancl_|

3. Select the required options discussed in the text below, and click OK to create the
connectors.

Connectors are created for all the child items that have identical names and adhere to the
settings defined in the dialog box.

Please note:
The settings you define here are retained, and are applied when connecting two items, if

the "Auto connect child items" icon in the title bar is active. Clicking the icon
switches between an active and inactive state.

Ignore Case:
Ignores the case of the child item names.

Ignore Namespaces:
Ignores the namespaces of the child items.

Recursive:

Having created the first set of connectors, the grandchild items are then checked for identical
names. If some exist, then connectors are also created for them. The child elements of these
items are now checked, and so on.

Mix Attributes and Elements:

Allows the creation of connectors between items of the same name, even if they are of different
types e.g. two "Name" items exist, but one is an element, the other an attribute. If set active, a
connector is created between these items.

Create copy-all connections:
Default setting is active. Creates copy-all connection between source and target items if
possible.

Existing connections:

Ignore existing output connections:
Creates additional connectors to other components, even if the currently existing output icons
already have connectors.

Retain
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Retains existing connectors.
Overwrite:
Recreates connectors, according to the settings defined. Existing connectors are scrapped.

Delete all existing:
Deletes all existing connectors, before creating new ones.

Deleting connections

Connectors that have been created using the Connect Matching Children dialog, or during the
mapping process can be removed as a group.

lrl-llll.rlllrj’ T P—l é “II:IE
8 {}Pers : t "ﬁ - aHﬂmE
_______ {}Firﬂ ﬁﬁ Duplicate Input =|result i lﬂTeI
....... OvLagt@s Remove Duplicate = E-------ﬂEmall
....... {3 Title E@expense
_______ {}Phol (= Database Table Actions é-------aﬂurren
------- {}Ema 'p Database key Settings E-------aﬂill-tu
= {}EHDEI HE - Y. VP
_______ - typf| Delete connections k Delete all direct connections
....... = ex Delete all incoming child connections
F:] Component 3
"""" {}Dat Delete all outgoing child connections
2 OMeal b .

Right click the item name in the component, not the connector itself, Person in this example.
Select Delete Connections | Delete all ... connections.

Delete all direct connections:

Deletes all connectors directly mapped to, or from, the current component to any other source or
target components.

Delete all incoming child connections:

Only active if you hawe right clicked an item in a target component. Deletes all incoming child
connectors.

Delete all outgoing child connections:

Only active if you hawe right clicked an item in a source component. Deletes all outgoing child
connectors.
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15.6

Function

Create User-Defined Function...:

Creates a new user-defined function. Selecting this option creates and empty user-defined
function, into which you insert the components you need. A single output component is
automatically inserted when you define such a function, and only one output component can be
present in a user-defined function unless it is defined as inlined. Please see "Creating a user-
defined function from scratch” for more information.

Create User-Defined Function from Selection:
Creates a new user-defined function based on the currently selected elements in the mapping
window. Please see "Adding user-defined functions" for more information.

Function Settings:

Opens the settings dialog box of the currently active user-defined function allowing you to change
the current settings. Use this method to change the user-defined function type, i.e. double click
the title bar of a user-defined function to see its contents, then select this menu option to change
its type.

— |mplementation
v |rlined use

"Inlined uze" advizes MapForce to extract contents of this function in
all lozations where you will uze it Thiz will make generated code
langer, but iz usually zhightly Faster and allaws to define mulbiple Outputs
it one funchion,

Incheck "Inlined uze" if you want to call thiz function recursively, [f
wou have toreturmn multiple values you can still uze, for example, a =ML
gtructure with multiple elements in it.

Remove Function

Deletes the currently active user-defined function while working on an existing user-defined
function, in the tab of that name. l.e this only works on existing user-defined functions while
viewing their contents.

A prompt appears reminding you that instances may become invalid and in what libraries the
user-defined function exists.

Insert Input:
Inserts an "input" component into the mapping, or into a user-defined function.

If you are working in the main Mapping tab, the dialog box shown below is displayed. This type of
input component allows you to define a parameter in the command line execution of the
compiled mapping.

Please see "Input values, owerrides and command line parameters” for more information.
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Edittoput x|

M ame: IT[LJE"‘."'EH

Datatype: Iinteger j

Dezign-time Execution

¥ Specify value

W alle; |2

| k. I Cancel

If you are working in a user-defined function tab, the dialog box shown below is displayed. This

type of input component allows you to define:

e simple inputs
e complex inputs, e.g. schema structures

Creakte Inpuk

M arme; I.":".ftiD'ES

— Type
" Simple wpe (integer, sting, ete.]

Liatatype: I

% Complex tpe [tree stucture]

d

Stucture:; II::'xD ocuments and Settingshtdyhbdy Docu

Fioot: |{}f-'-.rticles

Choose

_Choose |
Chooze |

¥ Input iz required

¥ | Input iz a Sequence

]

Cancel

Insert Output

Inserts an "Output” component into a user-defined function. In a user-defined function tab, the
dialog box shown below is displayed. This type of input component allows you to define:

e simple outputs
e complex outputs, e.g. schema structures
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Create Output El
M ame: |Eu:umpleteF'El
— Type
" Simple type [integer, sting, stc.]
Datatype: I zhring j
& ‘Complex twpe [tree stucture}
Stractune: | Chooze |
Boat: | Choose |
¥ | Output iz & Sequence
[F, I Cancel |
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15.7

Output

The first group of options (XSLT 1.0, XSLT 2.0, etc.) allow you to define the target language you
want your code to be in.

Validate Output
Validates the output XML file against the referenced schema.

Save generated Output
Sawes the currently \isible data in the Output tab.

Save all generated outputs
Sawes all the generated output files of dynamic mappings. Please see: Dynamic Input/Output file
name for more information.

Regenerate output
Regenerates the current mapping from the Output windown.

Insert/Remove Bookmark
Inserts a bookmark at the cursor position in the Output window.

Next Bookmark
Navigates to the next bookmark in the Output window.

Previous Bookmark
Navigates to the previous bookmark in the Output window.

Remove All Bookmarks
Removwes all currently defined bookmarks in the Output window.

Pretty-Print XML Text

Reformats your XML document in the Output pane to give a structured display of the document.
Each child node is offset from its parent by a single tab character. This is where the Tab size
settings (i.e. inserting as tabs or spaces) defined in the Tabs group, take effect.

Text View Settings
Allows you to customize the text settings in the Output window and also shows the currently
defined hotkeys that apply in the window.
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Output

ﬂ Text ¥iew Settings

X
~ Margins Tahs Wizual aid
Tab zize: |4 [v  Indentation guides
Cancel |

¥ Bookmark margin ¥ |nzert tabs [™ End of line markers

¥ Folding margin " Inzert spaces I whitespace markers Apply |
K.ey map

Up One line up -

Do Ore ling dowvwn

Left e column left

Right One calumn right

Chl + Up Scroll one line up

Ctrl + Drawn Serall ane line dowvn

Chl + Left Ore word left

Ctil + Right Ore wiord right

Shift + Up Select ine up

Shift + Down Select line down

Shift + Left Select one column left ;I

P
Please note:

The "Insert tabs" and "Insert spaces" options do not affect the currently visible text in the Output
window; they only take effect when you use the Output | Pretty-Print XML text option.
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15.8

View

TR
Show Annotations

Displays XML schema annotations in the component window.
If the Show Types icon is also active, then both sets of info are show in grid form.

= F1060
| twpe | string
ann. | Revigion identifier

Show Types i
Displays the schema datatypes for each element or attribute.
If the Show Annotations icon is also active, then both sets of info are show in grid form.

. . . i}
Show library in Function Header
Displays the library name in parenthesis in the function title.

Show Tips

Displays a tooltip containing explanatory text when the mouse pointer is placed over a function.

Show Selected Component Connectors
Switches between showing:

e all mapping connectors, or
e those connectors relating to the currently selected components.

Show Connectors from Source to Target
Switches between showing:

e connectors that are directly connected to the currently selected component, or
e connectors linked to the currently selected component, originating from source and
terminating at the target components.

Zoom
Opens the Zoom dialog box. You can enter the zoom factor numerically, or drag the slider to
change the zoom factor interactively.

Back
Steps back through the currently open mappings of the mapping tab.

Forward
Steps forward through the currently open mappings of the mapping tab.

Status Bar
Switches the Status Bar, visible below the Messages window, on or off.

Library Window
Switches the Library window, containing all library functions, on or off.
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Messages
Switches the Validation output window on, or off. When generating code the Messages output
window is automatically activated to show the validation result.

Overview
Switches the Oveniew window on, or off. Drag the rectangle to navigate your Mapping view.

Altova MapForce 2015 © 2014 Altova GmbH



Menu Reference Tools 391

159 Tools

Global Resources

Opens the Manage Global Resources dialog box allowing you to Add, Edit and Delete global
resources to the Global Resources XML file, please see Global Resources - Properties for more
information.

Active Configuration
Allows you to select/change the currently active global resource from a list of all resources/
configurations in the Global Resources. Select the required configuration from the submenu.

Tools | Window  Help

wf B8 Global Resources - Bl .
1.""| Active Configuration Pl |E| Defaulk .
— -—
Create Reversed Mapping e
| Release |
ez o alkermateCutput
bl Restore Toolbars and Windows. .. releaseDE ;_
::l Fr
i secondJukput

result

Create Reversed Mapping

Creates a "reversed" mapping from the currently active mapping in MapForce, which is to be the
basis of a new mapping. Note that the result is not intended to be a complete mapping, only the
direct connections between components are retained in the reversed mapping. It is very likely that
the resulting mapping will not be valid, or be able to be executed when clicking the Output tab,
without manual editing.

E.g. Tut-ExpReport.mfd in the ...\MapForceExamples\Tutorial folder:
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& mi-ExpReport & ExpReport-Target
-« [E [ TFile: mf-ExpReport.x = |21 L] File: (default)
3 {Yexpense-report = -3 {)Company Root slzmert
------- = detailed & {}Employee
....... = currency o { }Title
B{¥erson B Pvalue?@resutl—— @ | | i {¥Hame
....... {}Firs’t {}TEI
....... {}Last - 4 Y Ernail
------- {}Title - { }DomesticDailyRate
....... {}Phone - { }ForeignDailyRate
....... { YEmail - { YExpense-detail
B {}expense-item & {}expense-item
....... = type e = CLIFT ENCY
....... = expto o = Billl-to
= e {dpate B — "B | i {}Date
2 {}Meal 2 {} Travel
- =mealtype = expenze-tem - =Travel-Cost
. ....... {}¥Hame Briodeirow | on-truelp - ------- {}Destination
i { YLocation *lcu:u:ul Dn-false[# - {}Car-Rental
8 {}Lodging - {} Air-Travel

Result of a reversed mapping:

&| ExpReport-Target

- |2 [ |File: {default)
“E {¥Company Roct elemert
B {}Employee

....... {}Email

------- {} DomesticDailyRate
------- {}ForeignDailyRate
------- { }Expense-detail

E { }expense-item

------- = Currency

....... = Bill-to

& {} Travel
- = Trawel-Cost
. { } Destination
....... {}Car-Rental
- ------- {} Air-Travel

& mi-ExpReport

el = D File: mf-ExpReport.x
{3 {Yexpense-report =
------- = detailed

....... = currency

- {}Person

A { }expense-item
....... —_— ty'pe

....... —_ E:p'tu

= {}Meal

i = mMealtype

- {}Location
‘B8 {}Lodging

General:

e The source component becomes the target component, and target component becomes

the source.

e [fan Input, and Output XML, instance file have been assigned to a component, then they

will both be swapped.
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Retained connections
e Direct connections between components
e Direct connections between components in a chained mapping
e The type of connection: Standard, Mixed content, Copy-All

e Pass-through component settings
e Database components are unchanged.

Deleted connections
e Connections via functions, filters etc. are deleted, along with the functions etc.
e User-defined functions
e Websenice components

Restore Toolbars and Windows
Resets the toolbars, entry helper windows, docked windows etc. to their defaults. MapForce
needs to be restarted for the changes to take effect.

Customize...
The customize command lets you customize MapForce to suit your personal needs.

The Keyboard tab allows you to define (or change) keyboard shortcuts for any MapForce
command.

To assignh a new Shortcut to a command:

Select the Tools | Customize command and click the Keyboard tab.

Click the Category combo box to select the menu name.

Select the command you want to assign a new shortcut to, in the Commands list box
Click in the Press New Shortcut Key: text box, and press the shortcut keys that are to
activate the command.

el
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Tools

Eummandsl Toolbars  Feyboard |Menu I Elptinnsl

Categony: Set Acceleratar for;
|File =] |Defau -~
Commands: Current Feys:

Java ﬂ Chrl+0

kapping Settings

Mew... IS |

Frint Preview ﬂ
Erint S ahun Presz Hew Shortout Keyp:

D ezcription; I

Open an existing document

Szzian

Hemaove

i

Reset All

Cloze

'

The shortcuts appear immediately in the text box. If the shortcut was assigned
previously, then that function is displayed below the text box.
5. Click the Assign button to assign the shortcut.
The shortcut now appears in the Current Keys list box.
(To clear the entry in the Press New Shrotcut Key text box, press any of the control

keys, CTRL, ALT or SHIFT).

To de-assign or delete a shortcut:

1. Click the shortcut you want to delete in the Current Keys list box.

2. Click the Remove button.
3. Click the Close button to confirm.

Set accelerator for:
Currently no function.

Currently assignhed keyboard shortcuts:

Hotkeys by key

F1 Help Menu

F2 Next bookmark (in output window)
F3 Find Next

F10 Activate menu bar

Num + Expand current item node

Num - Collapse item node

Num * Expand all from current item node
CTRL + TAB Switches between open mappings
CTRL + F6 Cycle through open windows
CTRL + F4 Closes the active mapping document
Alt + F4 Closes MapForce

Alt+F F, 1 Opens the last file

At+F T, 1 Opens the last project
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CTRL + N File New

CTRL+ O File Open

CTRL+ S File Save

CTRL + P File Print

CTRL + A Select All

CTRL + X Cut

CTRL+ C Copy

CTRL +V Paste

CTRL + Z Undo

CTRL+Y Redo

Del Delete component (with prompt)
Shift + Del Delete component (no prompt)
CTRL + F Find

F3 Find Next

Shift + F3 Find Previous

Arrow keys

(up / down) Select next item of component
Esc Abandon edits/close dialog box
Return Confirms a selection

Output window hotkeys

CTRL + F2 Insert Remove/Bookmark
F2 Next Bookmark

SHIFT + F2 Previous Bookmark
CTRL + SHIFT + F2 Remowve All Bookmarks

Zooming hotkeys
CTRL + mouse wheel forward  Zoom In

CTRL + mouse wheel back Zoom Out
CTRL + 0 (Zero) Reset Zoom
Options

Opens the Options dialog box through which you can:

e Add or delete user defined XSLT functions.

¢ Define general settings, such as the default character encoding for new components, in
the General tab.

¢ Define which message notifications you want to re-enable

Libraries tab:
e Add or delete user-defined XSLT, or programming language Libraries/functions to
MapForce.
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X
Libraries Libraries
General
Messages Add
LI | b |_| Bemove |
0k I Cancel |
General tab:

e Specify if you want to show the logo, copyright etc., on start and/or when printing.

e Align components or functions with other components, while dragging them with the
mouse.

¢ Enable/disable the MapForce gradient background.

e Limit the annotation text in components to X lines. Also applies to SELECT statements
visible in a component.

¢ Define the default character encoding for new components.

¢ Define an execution timeout for the Output tab when previewing the mapping result.

e Specify if you want to output to temporary files (default), or write output files directly to
disk when clicking the Output button/tab.

Warning: Enabling "Write directly to final output files" will overwrite output files without
requesting further confirmation.

e Limit the output to X million characters, when outputting to the built-in execution engine.
The Built-in execution engine is the only target that supports XML, CSV, and FLF
streaming

Altova MapForce 2015 © 2014 Altova GmbH



Menu Reference Tools 397

| Libraries General

Messages mShowlogo————— tapping wiew
¥ Show on start ¥ Align companents on mouse dragging
¥ | Shove o print [ Show gradient background
v Limit annotation display to I3 lines
— Default encoding for new components
Encoding name: IUnicu:u:Ie UTF-8 j
Byte arder: ILittIe Endian j I Include byte order mark

— Preview Sethings

[~ Use execution timeout: 180 zeconds

On activating Output tab
{* Generate output to temparary files
 Wwirite directly ta final output files

Dizplay text in steps of I 10 million characters

0k I Cancel

Messages tab:
Allows you to re-enable message boxes that you previously disabled using the "Don't ask me

again” check box.

Libraries Mecs ages
General
Messages ~ Meszage notifications
¥ ‘“when creating a connection, suggest connecting ancestor items

¥ Inform about creation of multiple target components

v Suggest zource-diven conmection far items with miked cortent
V¥ Inform about components not supparted in curent language
[ wiam before saving invalid mappings

v Inform when new libraries have been added

] I Cancel
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15.10 Window

Cascade
This command rearranges all open document windows so that they are all cascaded (i.e.
staggered) on top of each other.

Tile Horizontal
This command rearranges all open document windows as horizontal tiles, making them all
visible at the same time.

Tile Vertical
This command rearranges all open document windows as vertical tiles, making them all visible
at the same time.

N[~

This list shows all currently open windows, and lets you quickly switch between them.
You can also use the Ctrl-TAB or CTRL F6 keyboard shortcuts to cycle through the open
windows.
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15.11 Help Menu

The Help menu contains commands to access the onscreen help manual for MapForce,
commands to provide information about MapForce, and links to support pages on the Altova web
site. The Help menu also contains the Registration dialog, which lets you enter your license key-
code once you have purchased the product.

The description of the Help menu commands is organized into the following sub-sections:

e Table of Contents, Index, Search
e Registration, Order Form
e  Other Commands
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15.11.1 Table of Contents, Index, Search

The Table of Contents command opens the onscreen help manual for MapForce with the Table
of Contents displayed in the left-hand-side pane of the Help window. The Table of Contents
provides a good oveniew of the entire Help document. Clicking an entry in the Table of Contents
takes you to that topic.

The Index command opens the onscreen help manual for MapForce with the Keyword Index
displayed in the left-hand-side pane of the Help window. The index lists keywords and lets you
navigate to a topic by double-clicking the keyword. If a keyword is linked to more than one topic,
you are presented with a list of the topics to choose from.

The Search command opens the onscreen help manual for MapForce with the Search dialog
displayed in the left-hand-side pane of the Help window. To search for a term, enter the term in the
input field, and press Return. The Help system performs a full-text search on the entire Help
documentation and returns a list of hits. Double-click any item to display that item.
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15.11.2 Activation, Order Form, Registration, Updates

Software Activation
After you download your Altova product software, you can activate it using either a free evaluation
key or a purchased permanent license key.

e Free evaluation key. When you first start the software after downloading and installing it,
the Software Activation dialog will pop up. In it is a button to request a free evaluation key-
code. Enter your name, company, and e-mail address in the dialog that appears, and
click Request Now! The evaluation key is sent to the e-mail address you entered and
should reach you in a few minutes. Now enter the key in the key-code field of the
Software Activation dialog box and click OK to start working with your Altova product. The
software will be unlocked for a period of 30 days.

e Permanent license key. The Software Activation dialog contains a button to purchase a
permanent license key. Clicking this button takes you to Altova's online shop, where you
can purchase a permanent license key for your product. There are two types of
permanent license: single-user and multi-user. Both will be sent to you by e-mail. A
single-user license contains your license-data and includes your name, company, e-mail,
and key-code.A multi-user license contains your license-data and includes your company
name and key-code. Note that your license agreement does not allow you to install more
than the licensed number of copies of your Altova software on the computers in your
organization (per-seat license). Please make sure that you enter the data required in the
registration dialog exactly as given in your license e-mail.

Note: When you enter your license information in the Software Activation dialog, ensure that
you enter the data exactly as given in your license e-mail. For multi-user licenses, each
user should enter his or her own name in the Name field.

The Software Activation dialog can be accessed at any time by clicking the Help | Software
Activation command.

Order Form

When you are ready to order a licensed version of MapForce, you can use either the Order
license key button in the Software Activation dialog (see previous section) or the Help | Order
Form command to proceed to the secure Altova Online Shop.

Registration
The first time you start your Altova software after having activated it, a dialog appears asking
whether you would like to register your product. There are three buttons in this dialog:

e OK: Takes you to the Registration Form

e Remind Me Later: Pops up a dialog in which you can select when you wish to be next
reminded.

e Cancel: Closes the dialog and suppresses it in future. If you wish to register at a later
time, you can use the Help | Registration command.

Check for Updates
Checks with the Altova server whether a newer version than yours is currently available and
displays a message accordingly
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15.11.3 Other Commands

The Support Center command is a link to the Altova Support Center on the Internet. The Support
Center provides FAQs, discussion forums where problems are discussed, and access to Altova's
technical support staff.

The FAQ on the Web command is a link to Altova's FAQ database on the Internet. The FAQ
database is constantly updated as Altova support staff encounter new issues raised by
customers.

The Components Download command is a link to Altova's Component Download Center on the
Internet. From here you will be able to download a variety of companion software to use with
Altova products. Such software ranges from XSLT and XSL-FO processors to Application Server
Platforms. The software available at the Component Download Center is typically free of charge.

The MapForce on the Internet command is a link to the Altova website on the Internet. You can
learn more about MapForce and related technologies and products at the Altova website.

The MapForce Training command is a link to the Online Training page at the Altova website.
Here you can select from online courses conducted by Altova's expert trainers.

The About MapForce command displays the splash window and version number of your product.
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16 Appendices

These appendices contain technical information about MapForce and important licensing
information. Each appendix contains sub-sections as given below:

Technical Data

e OS and memory requirements

e Altova XML Parser

e Altova XSLT and XQuery Engines
e Unicode support

* Internet usage

e License metering

License Information

e Electronic software distribution
e  Copyrights
e End User License Agreement
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16.1 Engine information

This section contains information about implementation-specific features of the Altova XML
Validator, Altova XSLT 1.0 Engine, Altova XSLT 2.0 Engine, and Altova XQuery Engine.
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16.1.1

XSLT and XQuery Engine Information

The XSLT and XQuery engines of MapForce follow the W3C specifications closely and are
therefore stricter than previous Altova engines—such as those in previous versions of XMLSpy. As
a result, minor errors that were ignored by previous engines are now flagged as errors by
MapForce.

For example:

e |tis atype error (err: XPTY0018) if the result of a path operator contains both nodes and
non-nodes.

e |tis atype error (err: XPTY0019) if E1 in a path expression E1/ E2 does not evaluate to a
sequence of nodes.

If you encounter this kind of error, modify either the XSLT/XQuery document or the instance
document as appropriate.

This section describes implementation-specific features of the engines, organized by
specification:

e XSLT1.0

e XSLT2.0

e XQuery 1.0
XSLT 1.0

The XSLT 1.0 Engine of MapForce conforms to the World Wide Web Consortium's (W3C's) XSLT
1.0 Recommendation of 16 November 1999 and XPath 1.0 Recommendation of 16 November
1999. Note the following information about the implementation.

Notes about the implementation

When the et hod attribute of xsl : out put is set to HTML, or if HTML output is selected by
default, then special characters in the XML or XSLT file are inserted in the HTML document as
HTML character references in the output. For instance, the character &#160; (the decimal
character reference for a non-breaking space) is inserted as &nbsp; in the HTML code.

XSLT 2.0

This section:

e Engine conformance

e Backward compatibility

e Namespaces

e Schema awareness

e Implementation-specific behavior

Conformance
The XSLT 2.0 engine of MapForce conforms to the World Wide Web Consortium's (W3C's) XSLT
2.0 Recommendation of 23 January 2007 and XPath 2.0 Recommendation of 14 December 2010.
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Backwards Compatibility

The XSLT 2.0 engine is backwards compatible. The only time the backwards compatibility of the
XSLT 2.0 engine comes into effect is when using the XSLT 2.0 engine to process an XSLT 1.0
stylesheet. Note that there could be differences in the outputs produced by the XSLT 1.0 Engine
and the backwards-compatible XSLT 2.0 engine.

Namespaces

Your XSLT 2.0 stylesheet should declare the following namespaces in order for you to be able to
use the type constructors and functions available in XSLT 2.0. The prefixes given below are
conventionally used; you could use alternative prefixes if you wish.

Namespace Name | Prefix | Namespace URI

XML Schema types | xs: htt p: // www. w3. or g/ 2001/ XM_Schena

XPath 2.0 functions |fn: ht t p: / / ww. wW3. or g/ 2005/ xpat h- f unct i ons

Typically, these namespaces will be declared on the xsl : styl esheet or xsl : transform
element, as shown in the following listing:

<xsl :styl esheet version="2.0"
xm ns: xsl ="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or nf
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: fn="http://wmv w3. or g/ 2005/ xpat h- f uncti ons"

</ xsl : styl esheet >

The following points should be noted:

e The XSLT 2.0 engine uses the XPath 2.0 and XQuery 1.0 Functions namespace (listed in
the table abowe) as its default functions namespace. So you can use XPath 2.0 and
XSLT 2.0 functions in your stylesheet without any prefix. If you declare the XPath 2.0
Functions namespace in your stylesheet with a prefix, then you can additionally use the
prefix assigned in the declaration.

e When using type constructors and types from the XML Schema namespace, the prefix
used in the namespace declaration must be used when calling the type constructor (for
example, xs: dat e).

e Some XPath 2.0 functions have the same name as XML Schema datatypes. For
example, for the XPath functions f n: string and fn: bool ean there exist XML Schema
datatypes with the same local hames: xs: stri ng and xs: bool ean. So if you were to use
the XPath expression string(' Hel | 0'), the expression evaluates as
fn:string('Hello')—not as xs:string(' Hello').
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Schema-awareness
The XSLT 2.0 engine is schema-aware. So you can use user-defined schema types and the
xsl : val i dat e instruction.

Implementation-specific behavior
Given below is a description of how the XSLT 2.0 engine handles implementation-specific aspects
of the behavior of certain XSLT 2.0 functions.

xsl : resul t - docunent
Additionally supported encodings are (the Altova-specific): x- basel6t obi nary and x-
base64t obi nary.

function-avail abl e
The function tests for the availability of in-scope functions (XSLT 2.0, XPath 2.0, and extension
functions).

unpar sed-t ext

The hr ef attribute accepts (i) relative paths for files in the base-uri folder, and (ii) absolute paths
with or without the fi | e:// protocol. Additionally supported encodings are (the Altova-specific):
x- bi nar yt obasel6 and x- bi nar yt obase64.

unpar sed-t ext - avai | abl e

The hr ef attribute accepts (i) relative paths for files in the base-uri folder, and (ii) absolute paths
with or without the fil e:// protocol. Additionally supported encodings are (the Altova-specific):
x- bi nar yt obasel6 and x- bi nar yt obase64.

Note: The following encoding values, which were implemented in earlier versions of RaptorXML's
predecessor product, AltovaXML, are now deprecated: basel6t obi nary,
base64t obi nary, bi naryt obasel6 and bi nar yt obase64.

XQuery 1.0

This section:

e Engine conformance
e Schema awareness

e Encoding

¢ Namespaces
e XML source and validation

e Static and dynamic type checking
e Library modules

e External modules

e Collations

e Precision of numeric data

e XQuery instructions support
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Conformance
The XQuery 1.0 Engine of MapForce conforms to the World Wide Web Consortium's (W3C's)
XQuery 1.0 Recommendation of 14 December 2010. The XQuery standard gives implementations

discretion about how to implement many features. Given below is a list explaining how the XQuery
1.0 Engine implements these features.

Schema awareness
The XQuery 1.0 Engine is schema-aware.

Encoding
The UTF-8 and UTF-16 character encodings are supported.

Namespaces
The following namespace URIs and their associated bindings are pre-defined.

Namespace Name | Prefix | Namespace URI

XML Schema types | xs: htt p: // wawv. w3. or g/ 2001/ XM_Schena

Schema instance XSi : http://ww. w3. or g/ 2001/ XM_Schena- i nst ance
Built-in functions fn: http://ww. w3. or g/ 2005/ xpat h-f uncti ons

Local functions local : [http://ww.w3. org/ 2005/ xquery-1 ocal -functions

The following points should be noted:

The XQuery 1.0 Engine recognizes the prefixes listed above as being bound to the
corresponding namespaces.

Since the built-in functions namespace listed abowe is the default functions namespace in
XQuery, the f n: prefix does not need to be used when built-in functions are invoked (for
example, string("Hello") will call the fn: string function). However, the prefix f n: can
be used to call a built-in function without having to declare the namespace in the query
prolog (for example: fn: string("Hello")).

You can change the default functions namespace by declaring the def aul t function
nanespace expression in the query prolog.

When using types from the XML Schema namespace, the prefix xs: may be used
without having to explicitly declare the namespaces and bind these prefixes to them in
the query prolog. (Example: xs: dat e and xs: year Mont hDur at i on.) If you wish to use
some other prefix for the XML Schema namespace, this must be explicitly declared in the
query prolog. (Example: decl are nanespace alt = "http://ww. w3. or g/ 2001/
XM.Schema"; alt: date("2004-10-04").)
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e Note that the unt ypedAt om c, dayTi neDur at i on, and year Mont hDur at i on datatypes
have been moved, with the CRs of 23 January 2007, from the XPath Datatypes
namespace to the XML Schema namespace, so: xs: year Mont hDur at i on.

If namespaces for functions, type constructors, node tests, etc are wrongly assigned, an error is
reported. Note, however, that some functions have the same name as schema datatypes, e.g.
fn:string and fn: bool ean. (Both xs: stri ng and xs: bool ean are defined.) The namespace
prefix determines whether the function or type constructor is used.

XML source document and validation

XML documents used in executing an XQuery document with the XQuery 1.0 Engine must be
well-formed. However, they do not need to be valid according to an XML Schema. If the file is not
valid, the invalid file is loaded without schema information. If the XML file is associated with an
external schema and is valid according to it, then post-schema validation information is generated
for the XML data and will be used for query evaluation.

Static and dynamic type checking

The static analysis phase checks aspects of the query such as syntax, whether external
references (e.g. for modules) exist, whether invoked functions and variables are defined, and so
on. If an error is detected in the static analysis phase, it is reported and the execution is
stopped.

Dynamic type checking is carried out at run-time, when the query is actually executed. If a type is
incompatible with the requirement of an operation, an error is reported. For example, the
expression xs: string("1") + 1 returns an error because the addition operation cannot be
carried out on an operand of type xs: stri ng.

Library Modules

Library modules store functions and variables so they can be reused. The XQuery 1.0 Engine
supports modules that are stored in a single external XQuery file. Such a module file must
contain a nodul e declaration in its prolog, which associates a target namespace. Here is an
example module:

nmodul e namespace |ibns="urn: nmodul e-library";
decl are variabl e $libns: conpany := "Altova";
decl are function |ibns:webaddress() { "http://wwm. al tova. cont' };

All functions and variables declared in the module belong to the namespace associated with the
module. The module is used by importing it into an XQuery file with the i nport nodul e statement
in the query prolog. The i nport nodul e statement only imports functions and variables declared
directly in the library module file. As follows:

i mport nodul e nanespace nodlib = "urn:nodul e-library" at "nodul efil enane. xq";
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if ($nodl i b: conpany = "Al tova")
t hen nmod! i b: webaddr ess()
el se error("No match found.")

External functions
External functions are not supported, i.e. in those expressions using the ext er nal keyword, as
in:

decl are function hoo($param as xs:integer) as xs:string external;

Collations

The default collation is the Unicode-codepoint collation, which compares strings on the basis of
their Unicode codepoint. Other supported collations are the ICU collations listed here. To use a
specific collation, supply its URI as given in the list of supported collations. Any string
comparisons, including for the f n: max and f n: mi n functions, will be made according to the
specified collation. If the collation option is not specified, the default Unicode-codepoint collation
is used.

Precision of numeric types
e The xs:integer datatype is arbitrary-precision, i.e. it can represent any number of digits.
e The xs: deci mal datatype has a limit of 20 digits after the decimal point.
e The xs: fl oat and xs: doubl e datatypes have limited-precision of 15 digits.

XQuery Instructions Support
The Pr agna instruction is not supported. If encountered, it is ignored and the fallback expression
is evaluated.
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16.1.2 XSLT and XPath/XQuery Functions

This section lists Altova extension functions and other extension functions that can be used in
XPath and/or XQuery expressions. Altova extension functions can be used with Altova's XSLT and
XQuery engines, and provide functionality additional to that available in the function libraries
defined in the W3C standards.

General points
The following general points should be noted:

e Functions from the core function libraries defined in the W3C specifications can be called
without a prefix. That's because the XSLT and XQuery engines read non-prefixed functions
as belonging to a default functions namespace which is that specified in the XPath/
XQuery functions specificationsht t p: / / waww. w3. or g/ 2005/ xpat h- f unct i ons. If this
namespace is explicitly declared in an XSLT or XQuery document, the prefix used in the
namespace declaration can also optionally be used on function names.

e In general, if a function expects a sequence of one item as an argument, and a sequence
of more than one item is submitted, then an error is returned.

e All string comparisons are done using the Unicode codepoint collation.

e Results that are QNames are serialized in the form [ prefi x: ]| ocal nane.

Precision of xs:decimal

The precision refers to the number of digits in the number, and a minimum of 18 digits is required
by the specification. For division operations that produce a result of type xs: deci mal , the
precision is 19 digits after the decimal point with no rounding.

Implicit timezone

When two dat e, ti ne, or dat eTi ne values need to be compared, the timezone of the values being
compared need to be known. When the timezone is not explicitly given in such a value, the
implicit timezone is used. The implicit timezone is taken from the system clock, and its value can
be checked with the i nplicit-timezone() function.

Collations

The default collation is the Unicode codepoint collation, which compares strings on the basis of
their Unicode codepoint. Other supported collations are the ICU collations listed below. To use a
specific collation, supply its URI as given in the list of supported collations (table below). Any
string comparisons, including for the max and mi n functions, will be made according to the
specified collation. If the collation option is not specified, the default Unicode-codepoint collation

is used.

Language URIs

da: Danish da_DK

de: German de_AT, de_BE, de_CH, de_DE, de_ LI, de_LU
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en: English en_AS, en_AU, en_BB, en_BE, en_BM en_BW en_BZ, en_CA
en_@B, en_GJ, en_HK en_IE en_IN en_JM en_M, en_M,
en_MI, en_MJ, en_NA en_NZ, en_PH en_PK en_SG en_TT,
en_UM en_US, en_VI, en_ZA en_ZW

es: Spanish es_419, es_AR es_BO es_C, es_ 0O es_CR es_DO es_EC
es_ES, es_GQ es_GI, es HN, es_MX, es_N, es_PA es_PE
es_PR, es_PY, es_SV, es_US, es_UY, es_VE

fr: French fr_BE, fr_BF, fr_Bl, fr_BJ, fr_BL, fr_CA fr_CD, fr_CF,
fr_CG fr_CH fr_a, fr_CM fr_DJ, fr_FR fr_GA fr_GN
fr_ &P, fr_&Q fr_KM fr_LU, fr_MS fr_M, fr_M5 fr_M,
fr M fr_ Ng fr RE fr RW fr SN fr_TD fr_TG

it: ltalian it_CH it IT

j a: Japanese ja_JP

nb: Norwegian nb_NO

Bokmal

nl : Dutch nl _AW nl_BE, nl_NL

nn: Nynorsk nn_NO

pt: Portuguese pt_AQ pt_BR pt_GW pt_M, pt_PT, pt_ST
ru: Russian ru_MD, ru_RU, ru_UA

sv: Swedish sv_Fl, sv_SE

Namespace axis

The namespace axis is deprecated in XPath 2.0. Use of the namespace axis is, howewer,
supported. To access namespace information with XPath 2.0 mechanisms, use the i n- scope-
prefixes(), namespace-uri () and namespace-uri-for-prefix() functions.

Altova Extension Functions

Altova extension functions can be used in XPath/XQuery expressions. They provide additional
functionality to the functionality that is available in the standard library of XPath, XQuery, and
XSLT functions. Altova extension functions are in the Altova extension functions namespace,
http: //wwn. al t ova. cont xsl t - ext ensi ons, and are indicated in this section with the prefix

al t ova: , which is assumed to be bound to this namespace. Note that, in future versions of your
product, support for a function might be discontinued or the behavior of individual functions might
change. Consult the documentation of future releases for information about support for Altova
extension functions in that release.

Functions defined in the W3C's XPath/XQuery Functions specifications can be used in: (i) XPath
expressions in an XSLT context, and (ii) in XQuery expressions in an XQuery document. In this
documentation we indicate the functions that can be used in the former context (XPath in XSLT)
with an xp symbol and call them XPath functions; those functions that can be used in the latter
(XQuery) context are indicated with an xqQ symbol; they work as XQuery functions. The W3C's
XSLT specifications—not XPath/XQuery Functions specifications—also define functions that can
be used in XPath expressions in XSLT documents. These functions are marked with an xsLt
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symbol and are called XSLT functions. The XPath/XQuery and XSLT versions in which a function

can be used are indicated in the description of the function (see symbols below). Functions from
the XPath/XQuery and XSLT function libraries are listed without a prefix. Extension functions from
other libraries, such as Altova extension functions, are listed with a prefix.

XPath functions (used in XPath expressions in XSLT): XP1 XP2 XP3
XSLT functions (used in XPath expressions in XSLT): XSLT1 XSLT2 XSLT3
XQuery functions (used in XQuery expressions in XQuery): XQ1 XQ3

XSLT functions

XSLT functions can only be used in XPath expressions in an XSLT context (similarly to XSLT

2.0's current -group() or key() functions). These functions are not intended for, and will not
work in, a non-XSLT context (for instance, in an XQuery context). Note that XSLT functions for
XBRL can be used only with editions of Altova products that have XBRL support.

XPath/XQuery functions
XPath/XQuery functions (general, date/time, and string) can be used both in XPath expressions in
XSLT contexts as well as in XQuery expressions.

XSLT Functions

XSLT extension functions can be used in XPath expressions in an XSLT context. They will not
work in a non-XSLT context (for instance, in an XQuery context).

Note about naming of functions and language applicability

Altova extension functions can be used in XPath/XQuery expressions. They provide additional
functionality to the functionality that is available in the standard library of XPath, XQuery, and
XSLT functions. Altova extension functions are in the Altova extension functions namespace,
http: //wwmn. al t ova. cond xsl t - ext ensi ons, and are indicated in this section with the prefix

al t ova: , which is assumed to be bound to this namespace. Note that, in future versions of your
product, support for a function might be discontinued or the behavior of individual functions might
change. Consult the documentation of future releases for information about support for Altova
extension functions in that release.

XPath functions (used in XPath expressions in XSLT): XP1 XP2 XP3
XSLT functions (used in XPath expressions in XSLT): XSLT1 XSLT2 XSLT3
XQuery functions (used in XQuery expressions in XQuery): XQ1 xQ3

Standard functions
+ distinct-nodes [altova:]
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al t ova: di sti nct-nodes(node()*) as node()* XSLT1 XSLT2 XSLT3
Takes a set of one or more nodes as its input and returns the same set minus nodes with
duplicate values. The comparison is done using the XPath/XQuery function f n: deep- equal .

= Examples
e altova: di stinct-nodes(country) returns all child count ry nodes less those having

duplicate values.

+ evaluate [al tova:]

al t ova: eval uat e( XPat hExpressi on as xs:string[, ValueO$pl, ... Val ued $pN])
XSLT1 XSLT2 XSLT3

Takes an XPath expression, passed as a string, as its mandatory argument. It returns the
output of the evaluated expression. For example: al t ova: eval uate('// Nane[ 1] ') returns
the contents of the first Name element in the document. Note that the expression // Nane[ 1]
is passed as a string by enclosing it in single quotes.

The al t ova: eval uat e function can optionally take additional arguments. These arguments
are the values of in-scope variables that have the names p1, p2, p3... pN. Note the following
points about usage: (i) The variables must be defined with names of the form pX, where X is
an integer; (ii) the al t ova: eval uat e function's arguments (see signature above), from the
second argument onwards, provide the values of the variables, with the sequence of the
arguments corresponding to the numerically ordered sequence of variables: p1 to pN: The
second argument will be the value of the variable p1, the third argument that of the variable
p2, and so on; (iii) The variable values must be of type i t ent.

= Example
<xsT:variable name="xpath" select=""'$p3, $p2, $p1'" />
<xsl:value-of select="altova:evaluate($xpath, 10, 20, 'hi')" />
outputs "hi 20 10"

In the listing abowve, notice the following:

e The second argument of the al t ova: eval uat e expression is the value assigned
to the variable $p1, the third argument that assigned to the variable $p2, and so
on.

¢ Notice that the fourth argument of the function is a string value, indicated by its
being enclosed in quotes.

e The sel ect attribute of the xs: vari abl e element supplies the XPath expression.
Since this expression must be of type xs: stri ng, it is enclosed in single quotes.

-1 Examples to further illustrate the use of variables
® <xsl:variable name="xpath" select=""$pl'" />
<xsT:value-of select="altova:evaluate($xpath, //Name[1])" />
Outputs value of the first Nanme element.

® <xsl:variable name="xpath" select=""$pl'" />
<xsl:value-of select="altova:evaluate($xpath, '//Name[1l]')" />

Outputs "/ / Narme[ 1] "

The al t ova: eval uat e() extension function is useful in situations where an XPath
expression in the XSLT stylesheet contains one or more parts that must be evaluated
dynamically. For example, consider a situation in which a user enters his request for the
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sorting criterion and this criterion is stored in the attribute User Req/ @or t key. In the
stylesheet, you could then have the expression: <xsl : sort

sel ect ="al t ova: eval uat e(. ./ User Req/ @ortkey)" order="ascendi ng"/>. The

al t ova: eval uat e() function reads the sort key attribute of the User Req child element of the
parent of the context node. Say the value of the sort key attribute is Pri ce, then Pri ce is
returned by the al t ova: eval uat e() function and becomes the value of the sel ect attribute:
<xsl :sort select="Price" order="ascendi ng"/>. If this sort instruction occurs within
the context of an element called O der, then the O der elements will be sorted according to
the values of their Pri ce children. Alternatively, if the value of @Gort key were, say, Dat e,
then the O der elements would be sorted according to the values of their Dat e children. So
the sort criterion for Or der is selected from the sort key attribute at runtime. This could not
have been achieved with an expression like: <xsl : sort sel ect="../ User Req/ @ort key"
order ="ascendi ng"/ >. In the case shown abowe, the sort criterion would be the sort key
attribute itself, not Pri ce or Dat e (or any other current content of sort key).

Note: The static context includes namespaces, types, and functions—but not variables—
from the calling environment. The base URI and default namespace are inherited.

= More examples
e Static variables: <xs1:value-of select="$i3, $i2, $il" />

Outputs the values of three variables.

e Dynamic XPath expression with dynamic variables:
<xsT:variable name="xpath" select=""'$p3, $p2, $pl1'" />
<xsT:value-of select="altova:evaluate($xpath, 10, 20, 30)" />
Outputs "30 20 10"

e Dynamic XPath expression with no dynamic variable:
<xsT:variable name="xpath" select=""'$p3, $p2, $p1'" />
<xsT:value-of select="altova:evaluate($xpath)" />
Outputs error: No variable defined for $p3.

* encode-for-rtf [altova:]

al tova: encode-for-rtf(input as xs:string, preserveallwhitespace as

Xs: bool ean, preservenew i nes as xs: bool ean) as xs:string XSLT2 XSLT3
Converts the input string into code for RTF. Whitespace and new lines will be preserved
according to the boolean value specified for their respective arguments.

XBRL functions
Altova XBRL functions can be used only with editions of Altova products that have XBRL support.

+ Xxbrl-footnotes [altova:]

al t ova: xbr| - f oot not es(node()) as node()* XSLT2 XSLT3
Takes a node as its input argument and returns the set of XBRL footnote nodes referenced
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by the input node.

* Xxbrl-labels [altova:]

al tova: xbr| - | abel s(xs: QNane, xs:string) as node()* XSLT2 XSLT3
Takes two input arguments: a node name and the taxonomy file location containing the node.
The function returns the XBRL label nodes associated with the input node.

[ Top ]
XPath/XQuery Functions: Date and Time

Altova's date/time extension functions can be used in XPath and XQuery expressions and provide
additional functionality for the processing of data held as XML Schema'’s various date and time
datatypes. The functions in this section can be used with Altova's XPath 3.0 and XQuery 3.0
engines. They are available in XPath/XQuery contexts.

Note about naming of functions and language applicability

Altova extension functions can be used in XPath/XQuery expressions. They provide additional
functionality to the functionality that is available in the standard library of XPath, XQuery, and
XSLT functions. Altova extension functions are in the Altova extension functions namespace,
http://wwv al t ova. conl xsl t - ext ensi ons, and are indicated in this section with the prefix

al t ova: , which is assumed to be bound to this namespace. Note that, in future versions of your
product, support for a function might be discontinued or the behavior of individual functions might
change. Consult the documentation of future releases for information about support for Altova
extension functions in that release.

XPath functions (used in XPath expressions in XSLT): XP1 XP2 XP3
XSLT functions (used in XPath expressions in XSLT): XSLT1 XSLT2 XSLT3
XQuery functions (used in XQuery expressions in XQuery): XQ1 xQ3

+ Grouped by functionality
e Add duration to xs:dateTime and return xs:dateTime
Add a duration to xs:date and return xs:date
Add a duration to xs:time and return xs:time
Remowe timezone from functions that generate current date/time
Return weekday as integer from date
Return week number as integer from date
Build date, time, or duration type from lexical components of each type
Construct date, dateTime, or time type from string input
Age-related functions

+ Grouped alphabetically
al t ova: add- days-to-dat e
al t ova: add- days-t o-dat eTi ne
al t ova: add- hour s-t o- dat eTi ne
al tova: add- hours-to-tine
al t ova: add- m nut es-t o- dat eTi ne
al tova: add-m nutes-to-tine
al t ova: add- nont hs-t o-dat e
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al tova:

add- nont hs-t o- dat eTi ne

al tova:

add- seconds-t o- dat eTi ne

al tova:

add- seconds-to-tine

al tova:

add-years-to-date

al tova:

add- year s-t o- dat eTi ne

al tova: age

al tova:

age-details

al tova:

bui | d-dat e

al tova:

bui | d-duration

al tova:

buil d-tine

al tova:

current -dateTi ne-no-TZ

al tova:

current-date-no-TZ

al tova:

current-tinme-no-TZ

al tova:

par se-dat e

al tova:

par se- dat eTi ne

al tova:

parse-tine

al tova:

weekday-fromdat e

al tova:

weekday-from dat eTi ne

al tova:

weeknunber -fromdat e

al tova:

weeknunber - from dat eTi ne

Add a duration to xs: dateTine XP3 xQ3

These functions add a duration to xs: dat eTi me and return xs: dat eTi ne. The xs: dat eTi ne type
has a format of CCYY- MM DDThh: mm ss. sss. This is a concatenation of the xs: dat e and xs: ti me
formats separated by the letter T. A timezone suffix+01: 00 (for exanpl e) is optional.

+ add-years-to-dateTinme [altova:]

al t ova: add- year s-to-dat eTi me(Dat eTi ne as xs:dateTine, Years as xs:integer) as
xs: dateTi ne XP3 XQ3
Adds a duration in years to an xs: dat eTi ne (see examples below). The second argument is
the number of years to be added to the xs: dat eTi me supplied as the first argument. The
result is of type xs: dat eTi ne.
-1 Examples
® al tova: add- year s-to-dat eTi me(xs: dat eTi me("2014-01- 15T14: 00: 00"), 10)
returns 2024- 01- 15T14: 00: 00
® al tova: add- year s-to-dat eTi me(xs: dat eTi me("2014- 01- 15T14: 00: 00"), -4)
returns 2010- 01- 15T14: 00: 00

+ add-nont hs-to-dateTinme [al tova:]

al t ova: add- nont hs-t o- dat eTi ne(Dat eTi me as xs:dateTi me, Months as xs:integer)
as xs: dateTi ne XP3 XQ3
Adds a duration in months to an xs: dat eTi ne (see examples below). The second argument
is the number of months to be added to the xs: dat eTi ne supplied as the first argument. The
result is of type xs: dat eTi ne.
=l Examples
® al tova: add- nont hs-t o- dat eTi me(xs: dat eTi ne("2014- 01- 15T14: 00: 00"), 10)
returns 2014- 11- 15T14: 00: 00
® al tova: add- nont hs-t o- dat eTi me(xs: dat eTi ne("2014- 01- 15T14: 00: 00"), -2)
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returns 2013- 11- 15T14: 00: 00

+ add- days-to-dateTinme [altova:]

al t ova: add- days-t o- dat eTi ne(Dat eTi ne as xs:dateTinme, Days as xs:integer) as
xs: dateTi me XP3 XQ3
Adds a duration in days to an xs: dat eTi e (see examples below). The second argument is
the number of days to be added to the xs: dat eTi me supplied as the first argument. The
result is of type xs: dat eTi ne.
= Examples
® al tova: add- days-t o- dat eTi me(xs: dat eTi me("2014- 01- 15T14: 00: 00"), 10)
returns 2014- 01- 25T14: 00: 00
® al tova: add- days-t o- dat eTi me(xs: dat eTi me("2014- 01- 15T14: 00: 00"), -8)
returns 2014- 01- 07T14: 00: 00

* add- hours-to-dateTinme [altova:]

al t ova: add- hour s-t o- dat eTi me(Dat eTi me as xs:dateTine, Hours as xs:integer) as
xs: dateTi ne XP3 XQ3
Adds a duration in hours to an xs: dat eTi ne (see examples below). The second argument is
the number of hours to be added to the xs: dat eTi me supplied as the first argument. The
result is of type xs: dat eTi ne.
-1 Examples
® al t ova: add- hour s-t o- dat eTi me( xs: dat eTi me("2014- 01- 15T13: 00: 00"), 10)
returns 2014- 01- 15723: 00: 00
® al tova: add- hour s-t o- dat eTi me( xs: dat eTi me("2014- 01- 15T13: 00: 00"), -8)
returns 2014- 01- 15T05: 00: 00

+ add-m nut es-to-dateTine [al tova:]

al t ova: add- mi nut es-t o- dat eTi me(Dat eTi ne as xs:dateTinme, Mnutes as
Xs:integer) as xs: dateTine XP3 XQ3
Adds a duration in minutes to an xs: dat eTi me (see examples below). The second argument
is the number of minutes to be added to the xs: dat eTi ne supplied as the first argument. The
result is of type xs: dat eTi ne.
=l Examples
® al tova: add- ni nut es-t o- dat eTi me(xs: dat eTi ne("2014- 01- 15T14: 10: 00"), 45)
returns 2014- 01- 15T14: 55: 00
® al tova: add- ni nut es-t o- dat eTi me(xs: dat eTi ne("2014-01- 15T14: 10: 00"), -5)
returns 2014- 01- 15T14: 05: 00

+ add- seconds-to-dateTinme [altova:]

al t ova: add- seconds-t o- dat eTi me(Dat eTi e as xs: dat eTi ne, Seconds as
Xs:integer) as xs: dateTine XP3 XQ3

Adds a duration in seconds to an xs: dat eTi ne (see examples below). The second argument
is the number of seconds to be added to the xs: dat eTi me supplied as the first argument.
The result is of type xs: dat eTi ne.

= Examples
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® al tova: add- seconds-t o- dat eTi ne( xs: dat eTi ne("2014- 01- 15T14: 00: 10"), 20)
returns 2014- 01- 15T14: 00: 30

® al tova: add- seconds-t o- dat eTi ne( xs: dat eTi ne("2014- 01- 15T14: 00: 10"), -5)
returns 2014- 01- 15T14: 00: 05

Add a duration to xs: date xP3 xQ3
These functions add a duration to xs: dat e and return xs: dat e. The xs: dat e type has a format of
CCYY- WM DD.

+ add-years-to-date [al tova:]

al tova: add-years-to-date(Date as xs:date, Years as xs:integer) as xs:date
XP3 XQ3

Adds a duration in years to a date. The second argument is the number of years to be
added to the xs: dat e supplied as the first argument. The result is of type xs: dat e.
= Examples
® al tova: add- year s-t o- dat e(xs: dat e("2014- 01- 15"), 10) returns 2024-01- 15
® altova: add-years-to-date(xs:date("2014-01-15"), -4) returns 2010-01-15

* add-nont hs-to-date [al tova:]

al t ova: add- nont hs-to-date(Date as xs:date, Months as xs:integer) as xs: date
XP3 XQ3

Adds a duration in months to a date. The second argument is the number of months to be
added to the xs: dat e supplied as the first argument. The result is of type xs: dat e.
= Examples
® al tova: add- nont hs-t o- dat e(xs: date("2014-01-15"), 10) returns 2014-11-15
® al tova: add- nont hs-t o- dat e(xs: date("2014-01-15"), -2) returns 2013-11-15

* add-days-to-date [al tova:]
al t ova: add- days-to-date(Date as xs:date, Days as xs:integer) as xs:date Xxp3
xQ3
Adds a duration in days to a date. The second argument is the number of days to be added
to the xs: dat e supplied as the first argument. The result is of type xs: dat e.

= Examples
® al tova: add- days-to- dat e(xs: dat e("2014-01- 15"), 10) returns 2014-01- 25

® al tova: add- days-t o- dat e(xs: dat e("2014-01- 15"), -8) returns 2014-01- 07

[Top]

Add a duration to xs:ti me xP3 xQ3
These functions add a duration to xs: ti ne and return xs: ti me. The xs: ti nme type has a lexical
form of hh: mm ss. sss. An optional time zone may be suffixed. The letter Z indicates Coordinated
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Universal Time (UTC). All other time zones are represented by their difference from UTC in the
format +hh: mm or - hh: nm If no time zone value is present, it is considered unknown; it is not
assumed to be UTC.

= add- hours-to-time [altova:]

al tova: add- hours-to-time(Time as xs:time, Hours as xs:integer) as xs:tine
XP3 XQ3
Adds a duration in hours to a time. The second argument is the number of hours to be added
to the xs: ti ne supplied as the first argument. The result is of type xs: ti ne.
=l Examples
® al tova: add- hours-to-tine(xs:time("11:00: 00"), 10) returns 21: 00: 00
® al tova: add- hours-to-tine(xs:time("11:00: 00"), -7) returns 04: 00: 00

+ add-mnutes-to-time [altova:]

al tova: add-m nutes-to-tine(Tinme as xs:tinme, Mnutes as xs:integer) as xs:tine
XP3 XQ3
Adds a duration in minutes to a time. The second argument is the number of minutes to be
added to the xs: ti me supplied as the first argument. The result is of type xs: ti ne.
-1 Examples
® al tova: add-m nutes-to-tine(xs:tinme("14:10:00"), 45) returns 14: 55: 00
® al tova: add-m nutes-to-tine(xs:tine("14:10:00"), -5) returns 14: 05: 00

+ add-seconds-to-tinme [altova:]

al tova: add- seconds-to-time(Tinme as xs:tine, Mnutes as xs:integer) as xs:tine
XP3 XQ3

Adds a duration in seconds to a time. The second argument is the number of seconds to be
added to the xs: ti me supplied as the first argument. The result is of type xs: ti ne. The
Seconds component can be in the range of 0 to 59. 999.
= Examples

® al tova: add- seconds-to-tine(xs:tine("14:00: 00"), 20) returns 14: 00: 20

® al tova: add- seconds-to-tinme(xs:tine("14:00: 00"), 20.895) returns

14: 00: 20. 895

Remove the timezone part from date/time datatypes XxP3 xQ3

These functions remowe the timezone from the current xs: dat eTi ne, xs: dat e, or xs: ti ne values,
respectively. Note that the difference between xs: dat eTi ne and xs: dat eTi meSt anp is that in the
case of the latter the timezone part is required (while it is optional in the case of the former). So
the format of an xs: dat eTi meSt anp value is: CCYY- M DDThh: nm ss. sssxhh: nrm or CCYY- M
DDThh: nm ss. sssZ. If the date and time is read from the system clock as xs: dat eTi neSt anp,
the current - dat eTi me- no- TZ() function can be used to remowe the timezone if so required.

¥ current-dateTine-no-TZ [al tova: ]

al tova: current-dat eTi me-no-TZ() as xs: dateTi ne XP3 XQ3
This function takes no argument. It removes the timezone part of current - dat eTi ne()
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(which is the current date-and-time according to the system clock) and returns an
xs: dat eTi e value.

-I Examples
If the current dateTime is 2014- 01- 15T14: 00: 00+01: 00:

® al tova: current-dateTi me-no- TZ() returns 2014-01- 15T14: 00: 00

¥ current-date-no-TZ [al tova:]

al tova: current -date-no-TZ() as xs: date XP3 XQ3
This function takes no argument. It removes the timezone part of cur rent - dat e() (which is
the current date according to the system clock) and returns an xs: dat e value.
= Examples
If the current date is 2014- 01- 15+01: 00:
® al tova: current-dat e-no-TZ() returns 2014-01- 15

¥ current-tine-no-TZ [al tova:]

altova:current-time-no-TZ() as xs:tine XP3 XQ3
This function takes no argument. It removes the timezone part of current -ti me() (which is
the current time according to the system clock) and returns an xs: ti ne value.

= Examples
If the current time is 14: 00: 00+01: 00:

® altova:current-time-no-TZ() returns 14: 00: 00

[Top ]

Return the weekday from xs: dat eTi ne or xs: date XP3 XQ3

These functions return the weekday (as an integer) from xs: dat eTi ne or xs: dat e. The days of
the week are numbered (using the American format) from 1 to 7, with Sunday=1. In the European
format, the week starts with Monday (=1). The American format, where Sunday=1, can be set by
using the integer 0 where an integer is accepted to indicate the format.

+ weekday-from dateTime [al tova:]

al t ova: weekday-from dat eTi me(Dat eTi ne as xs:dateTi ne) as xs:integer XP3 XQ3
Takes a date-with-time as its single argument and returns the day of the week of this date as
an integer. The weekdays are numbered starting with Sunday=1. If the European format is
required (where Monday=1), use the other signature of this function (see next signature
below).

= Examples
* al tova: weekday-from dat eTi me( xs: dat eTi me( " 2014- 02- 03T09: 00: 00")) returns

2, which would indicate a Monday.

al t ova: weekday-from dat eTi me(Dat eTi e as xs:dateTine, Format as xs:integer)
as xs:integer XP3 XQ3

Takes a date-with-time as its first argument and returns the day of the week of this date as
an integer. The weekdays are numbered starting with Monday=1. If the second (integer)
argument is 0, then the weekdays are numbered 1 to 7 starting with Sunday=1. If the second
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argument is an integer other than 0, then Monday=1. If there is no second argument, the
function is read as having the other signature of this function (see previous signature).
-1 Examples
® al t ova: weekday-from dat eTi ne( xs: dat eTi me("2014- 02- 03T09: 00: 00"), 1)
returns 1, which would indicate a Monday
® al tova: weekday-from dat eTi me( xs: dat eTi me("2014- 02- 03T09: 00: 00"), 4)
returns 1, which would indicate a Monday
® al tova: weekday-f rom dat eTi me( xs: dat eTi me("2014- 02- 03T09: 00: 00"), 0)
returns 2, which would indicate a Monday.

+* weekday-fromdate [al tova:]

al t ova: weekday-from date(Date as xs:date) as xs:integer XpP3 XQ3
Takes a date as its single argument and returns the day of the week of this date as an
integer. The weekdays are numbered starting with Sunday=1. If the European format is
required (where Monday=1), use the other signature of this function (see next signature
below).
=l Examples

e al t ova: weekday- f rom dat e(xs: dat e("2014- 02- 03+01: 00")) returns 2, which would

indicate a Monday.

al t ova: weekday-from date(Date as xs:date, Format as xs:integer) as xs:integer
XP3 XQ3
Takes a date as its first argument and returns the day of the week of this date as an integer.
The weekdays are numbered starting with Monday=1. If the second (For mat ) argument is 0,
then the weekdays are numbered 1 to 7 starting with Sunday=1. If the second argument is an
integer other than 0, then Monday=1. If there is no second argument, the function is read as
having the other signature of this function (see previous signature).
=l Examples
® al t ova: weekday- f r om dat e( xs: dat e("2014-02-03"), 1) returns 1, which would
indicate a Monday
e al t ova: weekday- f rom dat e(xs: dat e("2014- 02-03"), 4) returns 1, which would
indicate a Monday
e al tova: weekday- f rom dat e(xs: dat e("2014- 02-03"), 0) returns 2, which would
indicate a Monday.

[Top ]

Return the week number from xs: dat eTi ne or xs: date XP2 XQ1 XP3 XQ3

These functions return the week number (as an integer) from xs: dat eTi ne or xs: dat e. Week-
numbering is available in the US, ISO/European, and Islamic calendar formats. Week-numbering
is different in these calendar formats because the week is considered to start on different days (on
Sunday in the US format, Monday in the ISO/European format, and Saturday in the Islamic
format).

+* weeknunber-fromdate [al tova:]

al t ova: weeknunber -from dat e(Date as xs:date, Cal endar as xs:integer) as
Xs:integer XP2 XQ1 XP3 XQ3
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Returns the week number of the submitted Dat e argument as an integer. The second
argument (Cal endar ) specifies the calendar system to follow.

Supported Cal endar values are:

e 0 = US cal endar (week starts Sunday)

e 1 = 1SO standard, European cal endar (week starts Monday)
e 2 = Islanic cal endar (week starts Saturday)

Default is 0.

= Examples

® al t ova: weeknunber - from dat e( xs: dat e("2014-03-23"), 0) returns 13
® al t ova: weeknunber - from dat e( xs: dat e("2014-03-23"), 1) returns 12
® al t ova: weeknunber - from dat e( xs: dat e("2014-03-23"), 2) returns 13
® al t ova: weeknunber - f rom dat e( xs: dat e("2014- 03- 23") ) returns 13

The day of the date in the examples above (2014- 03- 23) is Sunday. So the US and
Islamic calendars are one week ahead of the European calendar on this day.

+ weeknunber - fromdat eTi ne [al tova: ]

al t ova: weeknunber - f rom dat eTi me(Dat eTi ne as xs: dateTi ne, Cal endar as
Xs:integer) as xs:integer XP2 XQ1 XP3 XQ3

Returns the week number of the submitted Dat eTi ne argument as an integer. The second
argument (Cal endar ) specifies the calendar system to follow.

Supported Cal endar values are:

e 0 = US cal endar (week starts Sunday)

e 1 = 1SO standard, European cal endar (week starts Monday)

e 2 = Islamc cal endar (week starts Saturday)

Default is 0.

= Examples
® al t ova: weeknunber - from dat eTi me(xs: dat eTi ne("2014- 03- 23T00: 00: 00"), O0)

returns 13

® al t ova: weeknunber - from dat eTi me( xs: dat eTi ne("2014- 03- 23T00: 00: 00"), 1)
returns 12

® al t ova: weeknunber - from dat eTi me( xs: dat eTi ne("2014- 03- 23T00: 00: 00"), 2)
returns 13

® al t ova: weeknunber - f rom dat eTi me( xs: dat eTi ne("2014- 03- 23T00: 00: 00") )
returns 13

The day of the dateTime in the examples above (2014- 03- 23T00: 00: 00) is Sunday. So
the US and Islamic calendars are one week ahead of the European calendar on this day.

[Top]

Build date, time, and duration datatypes from their lexical components xp3 xQ3
The functions take the lexical components of the xs: dat e, xs: ti ne, or xs: dur at i on datatype as
input arguments and combine them to build the respective datatype.
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* build-date [al tova:]

altova: buil d-date(Year as xs:integer, Month as xs:integer, Date as
Xs:integer) as xs:date XP3 XQ3

The first, second, and third arguments are, respectively, the year, month, and date. They are
combined to build a value of xs: dat e type. The values of the integers must be within the
correct range of that particular date part. For example, the second argument (for the month
part) should not be greater than 12.

= Examples
® al tova: buil d-date(2014, 2, 03) returns 2014-02-03

* build-tine [al tova:]

altova: build-tine(Hours as xs:integer, Mnutes as xs:integer, Seconds as
Xs:integer) as xs:time XP3 XQ3

The first, second, and third arguments are, respectively, the hour (0 to 23), minutes (0 to 59),
and seconds (0 to 59) values. They are combined to build a value of xs: ti nme type. The
values of the integers must be within the correct range of that particular time part. For
example, the second (M nut es) argument should not be greater than 59. To add a timezone
part to the value, use the other signature of this function (see next signature).

= Examples
e altova: build-tinme(23, 4, 57) returns 23: 04: 57

altova: build-tine(Hours as xs:integer, Mnutes as xs:integer, Seconds as
Xxs:integer, TineZone as xs:string) as xs:tinme XP3 XQ3

The first, second, and third arguments are, respectively, the hour (0 to 23), minutes (0 to 59),
and seconds (0 to 59) values. The fourth argument is a string that provides the timezone part
of the value. The four arguments are combined to build a value of xs: ti me type. The values of
the integers must be within the correct range of that particular time part. For example, the
second (M nut es) argument should not be greater than 59.

= Examples
e altova: build-tinme(23, 4, 57, '+1') returns 23: 04: 57+01: 00

* build-duration [altova:]

al tova: bui | d-duration(Years as xs:integer, Months as xs:integer) as
xs:year Mont hDurati on XP3 XQ3
Takes two arguments to build a value of type xs: year Mont hDur at i on. The first arguments
provides the Year s part of the duration value, while the second argument provides the Mont hs
part. If the second (Mont hs) argument is greater than or equal to 12, then the integer is
divided by 12; the quotient is added to the first argument to provide the Year s part of the
duration value while the remainder (of the division) provides the Mont hs part. To build a
duration of type xs: dayTi meDur at i on., see the next signature.
=l Examples

® altova: build-duration(2, 10) returns P2Y10M

® altova: build-duration(14, 27) returns P16Y3M

e altova: build-duration(2, 24) returns P4Y

altova: buil d-duration(Days as xs:integer, Hours as xs:integer, Mnutes as
Xs:integer, Seconds as xs:integer) as xs:dayTi meDuration XP3 XQ3
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Takes four arguments and combines them to build a value of type xs: dayTi neDur ati on. The
first argument provides the Days part of the duration value, the second, third, and fourth
arguments provide, respectively, the Hour s, M nut es, and Seconds parts of the duration
value. Each of the three Time arguments is converted to an equivalent value in terms of the
next higher unit and the result is used for calculation of the total duration value. For example,
72 seconds is converted to 1M+12S (1 minute and 12 seconds), and this value is used for
calculation of the total duration value. To build a duration of type xs: year Mont hDur at i on.,
see the previous signature.
- Examples

e altova: build-duration(2, 10, 3, 56) returns P2DT10H3M66S

e altova: build-duration(l, 0, 100, 0) returns PLDT1HAOM

® altova: build-duration(1, 0, 0, 3600) returns P1DT1H

Construct date, dateTime, and time datatypes from string input XxP2 XQ1 XP3 XQ3
These functions take strings as arguments and construct xs: dat e, xs: dat eTi ne, or xs: ti me
datatypes. The string is analyzed for components of the datatype based on a submitted pattern
argument.

+ parse-date [al tova:]

al tova: parse-date(Date as xs:string, DatePattern as xs:string) as xs:date
XP2 XQ1 XP3 XQ3

Returns the input string Dat e as an xs: dat e value. The second argument Dat ePat t ern
specifies the pattern (sequence of components) of the input string. Dat ePat t er n is described
with the component specifiers listed below and with component separators that can be any
character. See the examples below.

D Date
M Month
Y Year

The pattern in Dat ePat t er n must match the pattern in Dat e. Since the output is of type
xs: dat e, the output will always hawe the lexical format YYYY- M DD.

= Examples
® al tova: parse-date(xs:string("06-03-2014"), "[D-[M-[Y]") returns 2014- 03-

06

® altova: parse-date(xs:string("06-03-2014"), "[M-[D]-[Y]") returns 2014- 06-
03

® altova: parse-date("06/03/2014", "[M/[D/[Y]") returns 2014- 06- 03
® altova: parse-date("06 03 2014", "[M [D [Y]") returns 2014- 06- 03
® altova: parse-date("6 3 2014", "[M [D] [Y]") returns 2014- 06- 03

* parse-dateTine [altova:]

al t ova: parse-dat eTi me(DateTi me as xs:string, DateTinePattern as xs:string) as
xs: dateTi ne XP2 XQ1 XP3 XQ3
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Returns the input string Dat eTi ne as an xs: dat eTi ne value.The second argument
Dat eTi nePat t er n specifies the pattern (sequence of components) of the input string.
Dat eTi nePat t er n is described with the component specifiers listed below and with
component separators that can be any character. See the examples below.

Date

Month
Year
Hour
minutes

» 3 T <X X 0

seconds

The pattern in Dat eTi nePat t er n must match the pattern in Dat eTi ne. Since the output is of
type xs: dat eTi e, the output will always have the lexical format YYYY- M DDTHH: nm ss.

= Examples
® al tova: parse-dateTi me(xs:string("06-03-2014 13:56:24"), "[D-[M-[Y]

[H:[m:[s]") returns 2014- 03-06T13: 56: 24
® altova: parse-dateTime("tine=13: 56: 24; dat e=06-03-2014", "time=[H :[n]:
[s]; date=[D]-[M-[VY]") returns 2014- 03-06T13: 56: 24

* parse-tine [al tova:]
al tova: parse-tine(Tinme as xs:string, TinmePattern as xs:string) as xs:tine
XP2 XQ1 XP3 XQ3
Returns the input string Ti me as an xs: ti me value.The second argument Ti mePat t er n
specifies the pattern (sequence of components) of the input string. Ti nePat t er n is described
with the component specifiers listed below and with component separators that can be any
character. See the examples below.

H Hour
m minutes
s seconds

The pattern in Ti mePat t er n must match the pattern in Ti ne. Since the output is of type
xs: tine, the output will always have the lexical format HH nm ss.

=l Examples
® altova: parse-tinme(xs:string("13:56:24"), "[H:[nm:[s]") returns 13: 56: 24
® altova: parse-tine("13-56-24", "[H-[n]") returns 13: 56: 00
® altova: parse-tinme("ti ne=13h56nR24s", "tinme=[H h[nm ni{s]s") returns 13: 56: 24
® altova: parse-time("tine=24s56m3h", "tinme=[s]s[m ni{H h") returns 13: 56: 24

[ Top ]

Age-related functions xpP3 xQ3
These functions return the age as calculated (i) between one input argument date and the current
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date, or (ii) between two input argument dates. The al t ova: age function returns the age in terms
of years, the al t ova: age- det ai | s function returns the age as a sequence of three integers giving
the years, months, and days of the age.

* age [altova:]

altova: age(StartDate as xs:date) as xs:integer XP3 XQ3
Returns an integer that is the age in years of some object, counting from a start-date
submitted as the argument and ending with the current date (taken from the system clock). If
the input argument is a date anything greater than or equal to one year in the future, the
return value will be negative.
= Examples

If the current date is 2014- 01- 15:

® al tova: age(xs: date("2013-01-15")) returns 1

® al tova: age(xs: date("2013-01-16")) returns 0

® al tova: age(xs: date("2015-01-15")) returns -1

® al tova: age(xs: date("2015-01-14")) returns 0

altova: age(StartDate as xs:date, EndDate as xs:date) as xs:integer XP3 XQ3
Returns an integer that is the age in years of some object, counting from a start-date that is
submitted as the first argument up to an end-date that is the second argument. The return
value will be negatiwe if the first argument is one year or more later than the second
argument.
= Examples

If the current date is 2014- 01- 15:

® al tova: age(xs: dat e("2000-01-15"), xs:date("2010-01-15")) returns 10

® altova: age(xs: dat e("2000-01-15"), current-date()) returns 14 if the current

date is 2014- 01- 15
® al tova: age(xs: date("2014-01-15"), xs:date("2010-01-15")) returns -4

* age-details [al tova:]

al tova: age-detai |l s(I nputDate as xs:date) as (xs:integer)* XP3 XQ3
Returns three integers that are, respectively, the years, months, and days between the date
that is submitted as the argument and the current date (taken from the system clock). The
sum of the returned year s+nont hs+days together gives the total time difference between the
two dates (the input date and the current date). The input date may hawe a value earlier or
later than the current date, but whether the input date is earlier or later is not indicated by the
sign of the return values; the return values are always positive.
= Examples

If the current date is 2014- 01- 15:

® al tova: age-detai |l s(xs: date("2014-01-16")) returns (0 0 1)

® altova: age-detail s(xs: date("2014-01-14")) returns (0O 0 1)

® altova: age-detail s(xs: date("2013-01-16")) returns (1 0 1)

® altova: age-details(current-date()) returns (0 0 0)

al tova: age-detail s(Date-1 as xs:date, Date-2 as xs:date) as (xs:integer)* xp3
XQ3

Returns three integers that are, respectively, the years, months, and days between the two
argument dates. The sum of the returned year s+nont hs+days together gives the total time
difference between the two input dates; it does not matter whether the earlier or later of the
two dates is submitted as the first argument. The return values do not indicate whether the
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input date occurs earlier or later than the current date. Return values are always positive.
-1 Examples
® al tova: age-detail s(xs:date("2014-01-16"), xs:date("2014-01-15")) returns
(0 0 1)
® al tova: age-detai | s(xs: date("2014-01-15"), xs:date("2014-01-16")) returns
(0 0 1)

[Top]
XPath/XQuery Functions: String

The following general-purpose XPath/XQuery extension functions are supported in the current
version of your Altova product and can be used in (i) XPath expressions in an XSLT context, or (ii)
XQuery expressions in an XQuery document.

Note about naming of functions and language applicability

Altova extension functions can be used in XPath/XQuery expressions. They provide additional
functionality to the functionality that is available in the standard library of XPath, XQuery, and
XSLT functions. Altova extension functions are in the Altova extension functions namespace,
http: //wwmn. al t ova. cont xsl t - ext ensi ons, and are indicated in this section with the prefix

al t ova: , which is assumed to be bound to this namespace. Note that, in future versions of your
product, support for a function might be discontinued or the behavior of individual functions might
change. Consult the documentation of future releases for information about support for Altova
extension functions in that release.

XPath functions (used in XPath expressions in XSLT): XP1 XP2 XP3
XSLT functions (used in XPath expressions in XSLT): XSLT1 XSLT2 XSLT3
XQuery functions (used in XQuery expressions in XQuery): XQ1 XQ3

* canel -case [altova:]

al t ova: canel - case(lnputString as xs:string) as xs:string XP3 XQ3
Returns the input string I nput St ri ng in CamelCase. The string is analyzed using the regular
expression ' \'s' (which is a shortcut for the whitespace character). The first non-whitespace
character after a whitespace or sequence of consecutive whitespaces is capitalized. The first
character in the output string is capitalized.
= Examples

® al tova: canel - case(" max") returns Max

® altova: canel -case("max max") returns Max Max

® al tova: canel -case("file0l. xm ") returns Fi | e01. xni

® al tova: canel -case("fileOl.xm file02.xm") retuns Fil e01l. xm File02. xni

® al tova: canel -case("file0l. xm file02.xm ") returns Fi | e01. xmi

Fil e02. xm
® al tova: canel -case("fileOl.xm -file02. xm") returns File01. xm -file02.xm

al t ova: canel - case(lnputString as xs:string, SplitChars as xs:string, |sRegex
as xs: bool ean) as xs:string XP3 XQ3

Converts the input string | nput St ri ng to camel case by using Spl i t Char s to determine the

character/s that trigger the next capitalization. Spl i t Char s is used as a regular expression
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when | sRegex = true(), or as plain characters when | sRegex = fal se(). The first
character in the output string is capitalized.

= Examples
® al tova: canel - case("setnane getnane", "set|get", true()) returns set Nane
get Nane
® al tova: canel - case("al t ova\ docunent s\t est cases™, "\", false()) returns

Al t ova\ Docunent s\ Test cases

* char [altova:]

al tova: char(Position as xs:integer) as xs:string XP3 XQ3
Returns a string containing the character at the position specified by the Posi ti on
argument, in the string obtained by conwverting the value of the context item to xs: stri ng.
The result string will be empty if no character exists at the index submitted by the Posi ti on
argument.
= Examples

If the context item is 1234ABCD:

® altova: char(2) returns 2

® al tova: char(5) returns A

e al tova: char(9) returns the empty string.

e altova: char(-2) returns the empty string.

al tova: char (I nputString as xs:string, Position as xs:integer) as xs:string
XP3 XQ3
Returns a string containing the character at the position specified by the Posi ti on
argument, in the string submitted as the | nput St ri ng argument. The result string will be
empty if no character exists at the index submitted by the Posi ti on argument.
= Examples

® al tova: char("2014-01- 15", 5) returns -

® al tova: char("USA", 1) returns U

e altova: char ("USA", 10) returns the empty string.

e altova: char ("USA", -2) returns the empty string.

= first-chars [al tova:]

altova: first-chars(X-Nunber as xs:integer) as xs:string XpP3 XQ3
Returns a string containing the first X- Nunber of characters of the string obtained by
converting the value of the context item to xs: stri ng.
= Examples

If the context item is 1234ABCD:

e altova:first-chars(2) retuns 12

® altova:first-chars(5) returns 1234A

e altova:first-chars(9) returns 1234ABCD

altova:first-chars(lnputString as xs:string, X-Nunber as xs:integer) as
xs:string XP3 XQ3

Returns a string containing the first X- Nunber of characters of the string submitted as the
| nput St ri ng argument.

= Examples
® altova: first-chars("2014-01-15", 5) returns 2014-
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e altova:first-chars("USA", 1) returns U

¥ |ast-chars [altova:]

al tova: |l ast-chars(X-Nunber as xs:integer) as xs:string XP3 XQ3
Returns a string containing the last X- Nunber of characters of the string obtained by
converting the value of the context item to xs: stri ng.
= Examples
If the context item is 1234ABCD:
® altova:last-chars(2) returns CD
® altova:l ast-chars(5) returns 4ABCD
® altova:last-chars(9) returns 1234ABCD

altova:last-chars(lnputString as xs:string, X-Nunber as xs:integer) as
Xs:string XP3 XQ3
Returns a string containing the last X- Nunber of characters of the string submitted as the
I nput St ri ng argument.
=-I Examples

® altova:last-chars("2014-01-15", 5) returns 01-15

® altova:last-chars("USA", 10) returns USA

+ pad-string-left [altova:]

al tova: pad-string-left(StringToPad as xs:string, Repeats as xs:integer,
PadCharacter as xs:string) as xs:string XP3 XQ3

The PadChar act er argument is a single character that is padded to the left of the string
submitted as the St ri ngToPad argument. The Repeat s argument gives the number of times
the pad-character is to be repeated at the left of St ri ngToPad.

=l Examples
® altova: pad-string-1left(' AP "Z') returns ' ZAP'

1,
® altova: pad-string-left('AP, 3, 'Z') returns' ZZZAF
® altova: pad-string-left('AP, 0, 'Z') returns'AP
® altova:pad-string-left(' AP, 3, 'YZ) returns a pad-character-too-long error

+ pad-string-right [al tova:]

al tova: pad-string-right(StringToPad as xs:string, Repeats as xs:integer,
PadCharacter as xs:string) as xs:string XP3 XQ3
The PadChar act er argument is a single character that is padded to the right of the string
submitted as the St ri ngToPad argument. The Repeat s argument gives the number of times
the pad-character is to be repeated at the right of St ri ngToPad.
=l Examples
® altova: pad-string-right (' AP
® altova: pad-string-right(' AP
® altova: pad-string-right(' AP
® altova: pad-string-right(' AP

1, "Z) retuns ' APZ

3, 'Z') returns ' APZZZ'

0, 'Z') returns ' AP

3, 'YZ') returns a pad-character-too-long error

* repeat-string [altova:]
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altova:repeat-string(lnputString as xs:string, Repeats as xs:integer) as
Xs:string XP2 XQ1 XP3 XQ3

Generates a string that is composed of the first | nput St ri ng argument repeated Repeat s
number of times.

= Examples
® altova:repeat-string("Altova #", 3) returns "Altova #Al tova #Al tova #"

* substring-after-last [altova:]

al tova: substring-after-last(MainString as xs:string, CheckString as
xs:string) as xs:string XP3 XQ3

If CheckString is found in Mai nSt ri ng, then the substring that occurs after CheckSt ri ng in
Mai nStri ng is returned. If CheckSt ri ng is not found in Mai nSt ri ng, then the empty string is
returned. If CheckStri ng is an empty string, then Mai nStri ng is returned in its entirety. If
there is more than one occurrence of CheckSt ri ng in Mai nSt ri ng, then the substring after
the last occurrence of CheckSt ri ng is returned.

= Examples
® altova: substring-after-Ilast(' ABCDEFGH , 'B') returns ' COEFGH

® altova: substring-after-last(' ABCDEFGH , 'BC ) returns ' DEFGH

® altova: substring-after-last(' ABCDEFGH , 'BD ) returns '’

® altova: substring-after-last(' ABCDEFGH , 'Z') returns '’

® altova: substring-after-last (' ABCDEFGH, '') returns ' ABCDEFGH
® altova: substring-after-last (' ABCD-ABCD , 'B') returns ' CD

® altova: substring-after-last (' ABCD- ABCD- ABCD , 'BCD ) returns '

* substring-before-last [altova:]

al t ova: substring-before-last(MinString as xs:string, CheckString as
Xs:string) as xs:string XP3 XQ3
If CheckString is found in Mai nSt ri ng, then the substring that occurs before CheckStri ng
in Mai NSt ri ng is returned. If CheckSt ri ng is not found in Mai nSt ri ng, or if CheckString is
an empty string, then the empty string is returned. If there is more than one occurrence of
CheckString in Mai nStri ng, then the substring before the last occurrence of CheckStri ng
is returned.
-I Examples

® al tova: substring-before-last(' ABCDEFGH, 'B') returns'A

® al tova: substring-before-Ilast (' ABCDEFGH, 'BC ) returns'A

® al tova: substring-before-Ilast(' ABCOEFGH, 'BD ) returns '’

® al tova: substring-before-Ilast (' ABCDEFGH , 'Z') returns "'

® altova: substring-before-1ast (' ABCDEFGH , '') returns '’

® al tova: substring-before-last(' ABCD-ABCD , 'B') returns ' ABCD- A

® al tova: substring-before-Iast (' ABCD- ABCD- ABCD , ' ABCD ) returns ' ABCD-

ABCD-'

¥ substring-pos [altova:]

al t ova: substri ng- pos(StringToCheck as xs:string, StringToFind as xs:string)
as xs:integer XP3 XQ3
Returns the character position of the first occurrence of St ri ngToFi nd in the string
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St ri ngToCheck. The character position is returned as an integer. The first character of

St ri ngToCheck has the position 1. If St ri ngToFi nd does not occur within St ri ngToCheck,
the integer 0 is returned. To check for the second or a later occurrence of St ri ngToCheck,
use the next signature of this function.

-1 Examples
® al tova: substring-pos('Altova', 'to') returns 3
® al tova: substring-pos(' Altova', 'tov') returns 3
® al tova: substring-pos(' Altova', 'tv') returns O
® al tova: substring-pos(' AltovaAltova', 'to') retuns 3

al t ova: substri ng- pos(StringToCheck as xs:string, StringToFind as xs:string,
Integer as xs:integer) as xs:integer XP3 XQ3

Returns the character position of St ri ngToFi nd in the string, St ri ngToCheck. The search
for St ri ngToFi nd starts from the character position given by the | nt eger argument; the

character substring before this position is not searched. The returned integer, howewer, is the

position of the found string within the entire string, St ri ngToCheck. This signature is useful
for finding the second or a later position of a string that occurs multiple times with the
St ri ngToCheck. If Stri ngToFi nd does not occur within St ri ngToCheck, the integer 0 is
returned.
= Examples

® al tova: substring-pos('Altova', 'to', 1) returns 3

® al tova: substring-pos('Altova', 'to', 3) retuns 3

® altova: substring-pos('Altova', 'to', 4) returns 0
® al tova: substring-pos(' Altova-A tova', 'to', 0) returns 3
® al tova: substring-pos(' Altova-Altova', 'to', 4) returns 10

* trimstring [al tova:]

altova:trimstring(lnputString as xs:string) as xs:string XpP3 XQ3
This function takes an xs: st ri ng argument, removes any leading and trailing whitespace,
and returns a "trimmed" xs: stri ng.
= Examples
® altova:trimstring(" Hello World ")) retuns "Hel l o Worl d"
® altova:trimstring("Hello Wrld ")) returns "Hell o Worl d"
e altova:trimstring(" Hel o World")) returns "Hell o Worl d"
e altova:trimstring("Hello Wrld")) returns "Hel | o Worl d"
e altova:trimstring("Hello World")) returns "Hello  Worl d"

T trimstring-left [altova:]

altova:trimstring-left(lnputString as xs:string) as xs:string XpP3 XQ3

This function takes an xs: st ri ng argument, removes any leading whitespace, and returns a

left-trimmed xs: string.

= Examples
® altova:trimstring-left(" Hello World ")) retums "Hello World "

® altova:trimstring-left("Hello Wrld ")) retuns "Hel l o World "
e altova:trimstring-left(" Hel lo World")) returns "Hel |l o Worl d"
e altova:trimstring-left("Hello Wrld")) returns "Hel | o Worl d"

e altova:trimstring-left("Hello World")) retuns "Hello  World"
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¥ trimstring-right [altova:]

altova:trimstring-right(lnputString as xs:string) as xs:string XP3 XQ3
This function takes an xs: st ri ng argument, removes any trailing whitespace, and returns a
right-trimmed xs: st ri ng.

= Examples
® altova:trimstring-right(" Hello Wrld ")) returns " Hel l o World"
e altova:trimstring-right("Hello Wrld ")) returns "Hel l o Worl d"
® altova:trimstring-right(" Hel lo World")) returns " Hello Worl d"

® altova:trimstring-right("Hello Wrld")) retuns "Hel | o Worl d"
e altova:trimstring-right("Hello Wrld")) retuns "Hel lo  Worl d"

XPath/XQuery Functions: Miscellaneous

The following general-purpose XPath/XQuery extension functions are supported in the current
version of your Altova product and can be used in (i) XPath expressions in an XSLT context, or (ii)
XQuery expressions in an XQuery document.

Note about naming of functions and language applicability

Altova extension functions can be used in XPath/XQuery expressions. They provide additional
functionality to the functionality that is available in the standard library of XPath, XQuery, and
XSLT functions. Altova extension functions are in the Altova extension functions namespace,
http: // wwmn. al t ova. cont xsl t - ext ensi ons, and are indicated in this section with the prefix

al t ova: , which is assumed to be bound to this namespace. Note that, in future versions of your
product, support for a function might be discontinued or the behavior of individual functions might
change. Consult the documentation of future releases for information about support for Altova
extension functions in that release.

XPath functions (used in XPath expressions in XSLT): XP1 XP2 XP3
XSLT functions (used in XPath expressions in XSLT): XSLT1 XSLT2 XSLT3
XQuery functions (used in XQuery expressions in XQuery): XQ1 xQ3

Auto-numbering functions
* gener at e- aut o- nunber [al tova:]

al t ova: gener at e-aut o- nunber (1 D as xs:string, StartsWth as xs: doubl e,

I ncrenent as xs: doubl e, ResetOnChange as xs:string) as xs:integer XP1 XP2 XQ1
XP3 XQ3

Generates a number each time the function is called. The first number, which is generated
the first time the function is called, is specified by the St art swWt h argument. Each
subsequent call to the function generates a new number, this number being incremented over
the previously generated number by the value specified in the | ncr enent argument. In effect,
the al t ova: gener at e- aut o- nunber function creates a counter having a name specified by
the | D argument, with this counter being incremented each time the function is called. If the
value of the Reset OnChange argument changes from that of the previous function call, then

Altova MapForce 2015 © 2014 Altova GmbH



Appendices

Engine information 435

the value of the number to be generated is reset to the St art sWt h value. Auto-numbering

can also be reset by using the al t ova: r eset - aut o- nunber function.

-I Examples

® al t ova: gener at e- aut o- nunber (" Chapt er Nunber ",

1, 1,

"SomeString") will

return one number each time the function is called, starting with 1, and incrementing
by 1 with each call to the function. As long as the fourth argument remains
"SoneString" in each subsequent call, the incrementing will continue. When the value
of the fourth argument changes, the counter (called Chapt er Nunber ) will reset to 1. The
value of Chapt er Nunber can also be reset by a call to the al t ova: r eset - aut o-
nunber function, like this: al t ova: r eset - aut o- nunber (" Chapt er Nunber ") .

* reset-auto-nunber [altova:]

al t ova: reset - aut o- nunber (1 D as xs:string)

XP1 XP2 XQ1 XP3 XQ3

This function resets the number of the auto-numbering counter named in the | D argument.
The number is reset to the number specified by the St art swWt h argument of the
al t ova: gener at e- aut o- nunber function that created the counter named in the | D

argument.
= Examples

e al tova: reset - aut o- nunber (" Chapt er Nunber ") resets the number of the auto-
numbering counter named Chapt er Nunber that was created by the al t ova: gener at e-
aut o- nunber function. The number is reset to the value of the St art sW t h argument of
the al t ova: gener at e- aut o- nunber function that created Chapt er Nunber .

Numeric functions

* hex-string-to-integer [altova:]

al tova: hex-string-to-integer(HexString as xs:string) as xs:integer XP3 XQ3
Takes a string argument that is the Base-16 equivalent of an integer in the decimal system
(Base-10), and returns the decimal integer.

= Examples

® altova: hex-stri
® altova: hex-stri
® altova: hex-stri
® altova: hex-stri
® al tova: hex-stri
® al tova: hex-stri
® al tova: hex-stri
® al tova: hex-stri
® altova: hex-stri
® altova: hex-stri
® altova: hex-stri
® altova: hex-stri

ng-to-i
ng-to-i
ng-to-i
ng-to-i
ng-to-i
ng-to-i
ng-to-i
ng-to-i
ng-to-i
ng-to-i
ng-to-i
ng-to-i

nteger('1') returns 1
nteger (' 9') returns 9
nteger (' A') returns 10
nteger (' B') returns 11
nteger (' F') returns 15
nteger (' G ) returns an error
nteger (' 10") returns 16
nteger (' 01') returns 1

nt eger (' 20') returns 32
nteger (' 21') returns 33

nt eger (' 5A") returns 90

nt eger (' USA' ) returns an error

* integer-to-hex-string [al tova:]
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altova:integer-to-hex-string(lnteger as xs:integer) as xs:string XpP3 XQ3
Takes an integer argument and returns its Base-16 equivalent as a string.

= Examples
® altova:integer-to-hex-string(1l) retuns ' 1'

i
® altova:integer-to-hex-string(9) retuns ' 9

® altova:integer-to-hex-string(10) returns ' A
® altova:integer-to-hex-string(11) retuns'B
® altova:integer-to-hex-string(15) returns ' F
® altova:integer-to-hex-string(16) returns ' 10'
® altova:integer-to-hex-string(32) returns ' 20'
® altova:integer-to-hex-string(33) returns ' 21’
® altova:integer-to-hex-string(90) returns ' 5A

Sequence functions
+ attributes [altova:]

altova:attributes(Attri buteName as xs:string) as attribute()* XxpP3 XQ3
Returns all attributes that have a local name which is the same as the name supplied in the
input argument, Attri but eNane. The search is case-sensitive and conducted along the
attribute:: axis.

=l Examples
® altova:attributes("M/Attribute") returns M/Attribute()*

altova:attributes(Attri buteNane as xs:string, SearchQptions as xs:string) as
attribute()* XxP3 XQ3
Returns all attributes that have a local name which is the same as the name supplied in the
input argument, Attri but eNane. The search is case-sensitive and conducted along the
attribute:: axis. The second argument is a string containing option flags. Available flags
are:
r = switches to a regular-expression search; At t ri but eNane must then be a regular-
expression search string;
i = switches to a case-insensitive search;
p = includes the namespace prefix in the search; At t ri but eName should then contain the
namespace prefix, for example: al t ova: M/At t ri but e.
The flags can be written in any order. Invalid flags will generate errors. One or more flags can
be omitted. The empty string is allowed, and will produce the same effect as the function
having only one argument (previous signature). However, an empty sequence is not allowed.
= Examples

® altova:attributes("M/Attribute”, "rip") returns M/Attribute()*

® altova:attributes("M/Attribute", "pri") returns M/Attribute()*

® altova:attributes("M/Attribute", "") returns MyAttribute()*

e altova:attributes("MAttribute”, "R p") returns an unrecognized-flag error.

e altova:attributes("MAttribute”, ) returns a missing-second-argument error.

+* elenents [al tova:]
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al tova: el ement s(El enent Nane as xs:string) as elenent()* XP3 XQ3
Returns all elements that have a local name which is the same as the name supplied in the
input argument, El ement Nane. The search is case-sensitive and conducted along the
chil d:: axis.
= Examples
® al tova: el ement s("M/El enent ") returns M/El enent () *

al tova: el ement s( El enent Nane as xs:string, SearchQptions as xs:string) as
elenent ()* XP3 XQ3

Returns all elements that have a local name which is the same as the name supplied in the
input argument, El enent Nane. The search is case-sensitive and conducted along the

chi I d: : axis. The second argument is a string containing option flags. Available flags are:

r = switches to a regular-expression search; El ement Nare must then be a regular-
expression search string;

i = switches to a case-insensitive search;

p = includes the namespace prefix in the search; El enent Nane should then contain the
namespace prefix, for example: al t ova: MyEl enent .

The flags can be written in any order. Invalid flags will generate errors. One or more flags can
be omitted. The empty string is allowed, and will produce the same effect as the function
having only one argument (previous signature). However, an empty sequence is not allowed.

=l Examples
® altova: el enents("ME enment", "rip") returns M/El enent () *
® altova: el ements("ME enent”, "pri") returns M/El enent () *
® altova: el enents("M/E enent"”, "") returns M/El enent () *
e altova: el ements("MWEl enent", "R p") returns an unrecognized-flag error.

e altova: el ements("MWEl enent", ) returns a missing-second-argument error.

* find-first [altova:]

altova: find-first((Sequence as iten()*), (Condition( Sequence-ltem as

xs: bool ean)) asiten()? XP3 XQ3

This function takes two arguments. The first argument is a sequence of one or more items of
any datatype. The second argument, Condi ti on, is a reference to an XPath function that
takes one argument (has an arity of 1) and returns a boolean. Each item of Sequence is
submitted, in turn, to the function referenced in Condi ti on. (Remember: This function takes
a single argument.) The first Sequence item that causes the function in Condi ti on to
evaluate to true() is returned as the result of al t ova: fi nd-first, and the iteration stops.

= Examples
e altova:find-first(5 to 10, function($a) {$a nod 2 = 0}) returns xs: i nt eger

6
The Condi ti on argument references the XPath 3.0 inline function, f uncti on(), which
declares an inline function named $a and then defines it. Each item in the Sequence
argument of al tova: find-first is passed, in turn, to $a as its input value. The input
value is tested on the condition in the function definition ($a nod 2 = 0). The first input
value to satisfy this condition is returned as the result of al t ova: fi nd-first (in this
case 6).

e altova:find-first((1 to 10), (function($a) {$a+3=7})) returns xs:i nteger 4
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Further examples
If the file C:\ Tenp\ Cust oners. xnm exists:
e altova:find-first( ("C\Tenp\Custoners.xm", "http://ww. al tova. conl
i ndex. htm "), (doc-avail abl e#l) ) returns xs:string C\ Tenp\ Cust oners. xm

If the file C:\ Tenp\ Cust oners. xm does not exist, and ht t p: / / www. al t ova. conml
i ndex. ht m exists:

e altova:find-first( ("C\Tenp\Custoners.xm", "http://ww.altova.com
i ndex. htmi "), (doc-avail abl e#1) ) returns xs:string http://ww. al t ova. cont
i ndex. ht m

If the file C: \ Tenp\ Cust oner s. xm does not exist, and ht t p: / / www. al t ova. coni

i ndex. ht M also does not exist:

e altova:find-first( ("C\Tenp\Custoners.xm", "http://ww.al tova. cont
i ndex. htmi "), (doc-avail abl e#1) ) returns no result

Notes about the examples given above

e The XPath 3.0 function, doc- avai | abl e, takes a single string argument, which is used
as a URI, and returns t r ue if a document node is found at the submitted URI. (The
document at the submitted URI must therefore be an XML document.)

e The doc- avai | abl e function can be used for Condi ti on, the second argument of
al tova: find-first, because it takes only one argument (arity=1), because it takes
aniten() as input (a string which is used as a URI), and returns a boolean value.

¢ Notice that the doc- avai | abl e function is only referenced, not called. The #1 suffix that
is attached to it indicates a function with an arity of 1. In its entirety doc- avai | abl e#1
simply means: Use the doc-availabe() function that has arity=1, passing to it as its
single argument, in turn, each of the items in the first sequence. As a result, each of
the two strings will be passed to doc- avai | abl e(), which uses the string as a URI and
tests whether a document node exists at the URI. If one does, the doc- avai | abl e()
evaluates to t rue() and that string is returned as the result of the al t ova: fi nd-first
function. Note about the doc-available() function: Relative paths are resolved relative to
the the current base URI, which is by default the URI of the XML document from which
the function is loaded.

+ find-first-conbination [altova:]

altova: find-first-conbination((Seqg-01 as iten()*), (Seqg-02 as iten()*),
(Condition( Seqg-0l1l-lItem Seqg-02-ltemas xs:boolean)) asiten()* XP3 XQ3
This function takes three arguments:
e The first two arguments, Seg- 01 and Seg- 02, are sequences of one or more items of
any datatype.
e The third argument, Condi ti on, is a reference to an XPath function that takes two
arguments (has an arity of 2) and returns a boolean.

The items of Seqg- 01 and Seq- 02 are passed in ordered pairs (one item from each sequence
making up a pair) as the arguments of the function in Condi ti on. The pairs are ordered as

follows.
| f Seq-01 = X1, X2, X3 ... Xn
And Seg-02 = VY1, Y2, Y3 ... Yn
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Then (X1 Y1), (XL Y2), (XL Y3) ... (XL Yn), (X2 Y1), (X2 Y2) ... (Xn Yn)

The first ordered pair that causes the Condi ti on function to evaluate to t r ue() is returned
as the result of al t ova: fi nd-first-conbi nati on. Note that: (i) If the Condi ti on function
iterates through the submitted argument pairs and does not once evaluate to t rue(), then

al tova: find-first-conbination returns No results; (ii) The result of al t ova: fi nd-first-
conbi nat i on will always be a pair of items (of any datatype) or no item at all.

= Examples
® altova:find-first-pair(11 to 20, 21 to 30, function($a, $b) {$a+$b

32}) returns the sequence of xs:integers (11, 21)

e altova:find-first-pair(11 to 20, 21 to 30, function($a, $b) {$a+$b
33}) returns the sequence of xs: i ntegers (11, 22)

® altova:find-first-pair(11 to 20, 21 to 30, function($a, $b) {$a+$b
34}) returns the sequence of xs: i ntegers (11, 23)

= find-first-pair [altova:]
altova:find-first-pair((Seqg-01 as iten()*), (Seqg-02 as item()*),
(Condition( Seqg-0l1l-ltem Seq-02-ltemas xs:boolean)) asiten()* XP3 XQ3
This function takes three arguments:
e The first two arguments, Seq- 01 and Seqg- 02, are sequences of one or more items of
any datatype.
e The third argument, Condi ti on, is a reference to an XPath function that takes two
arguments (has an arity of 2) and returns a boolean.

The items of Seg- 01 and Seq- 02 are passed in ordered pairs as the arguments of the
function in Condi ti on. The pairs are ordered as follows.

If Seg-01 = X1, X2, X3 ... Xn
And Seg-02 = Y1, Y2, Y3 ... Yn
Then (X1 Y1), (X2 Y2), (X3 Y3) ... (Xn Yn)

The first ordered pair that causes the Condi ti on function to evaluate to t r ue() is returned
as the result of al t ova: fi nd-first - pair. Note that: (i) If the Condi ti on function iterates
through the submitted argument pairs and does not once evaluate to t r ue(), then

al tova: find-first-pair returns No results; (ii) The result of al t ova: fi nd-first-pair
will always be a pair of items (of any datatype) or no item at all.

= Examples
e altova:find-first-pair(11 to 20, 21 to 30, function($a, $b) {$a+$b

32}) returns the sequence of xs: i ntegers (11, 21)
® altova:find-first-pair(11 to 20, 21 to 30, function($a, $b) {$a+$b
33}) returns No results

Notice from the two examples abowe that the ordering of the pairs is: (11, 21) (12, 22)
(13, 23)...(20, 30). This is why the second example returns No results (because no
ordered pair gives a sum of 33).

= find-first-pair-pos [altova:]
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altova:find-first-pair-pos((Seq-01 as iten()*), (Seq-02 as iten()*),
(Condition( Seqg-0l-ltem Seqg-02-lItem as xs:bool ean)) as xs:integer XP3 XQ3
This function takes three arguments:
e The first two arguments, Seqg- 01 and Seg- 02, are sequences of one or more items of
any datatype.
e The third argument, Condi ti on, is a reference to an XPath function that takes two
arguments (has an arity of 2) and returns a boolean.

The items of Seqg- 01 and Seq- 02 are passed in ordered pairs as the arguments of the
function in Condi ti on. The pairs are ordered as follows.

If Seg-01 = X1, X2, X3 ... Xn
And Seg-02 = Y1, Y2, Y3 ... Yn
Then (X1 Y1), (X2 Y2), (X3 Y3) ... (Xn Yn)

The index position of the first ordered pair that causes the Condi ti on function to evaluate to
true() is returned as the result of al t ova: fi nd-fi rst - pai r- pos. Note that if the

Condi ti on function iterates through the submitted argument pairs and does not once
evaluate totrue(), then al t ova: fi nd-fi rst - pai r-pos returns No results.

= Examples
e altova:find-first-pair(11 to 20, 21 to 30, function($a, $b) {$a+$b

32}) returns 1
e altova:find-first-pair(11 to 20, 21 to 30, function($a, $b) {$a+$b
33}) returns No results

Notice from the two examples abowe that the ordering of the pairs is: (11, 21) (12, 22)
(13, 23)...(20, 30). Inthe first example, the first pair causes the Condi ti on function
to evaluate to t rue(), and so its index position in the sequence, 1, is returned. The
second example returns No results because no pair gives a sum of 33.

* find-first-pos [altova:]

altova: find-first-pos((Sequence as iten()*), (Condition( Sequence-ltem as

xs: bool ean)) as xs:integer XP3 XQ3

This function takes two arguments. The first argument is a sequence of one or more items of
any datatype. The second argument, Condi ti on, is a reference to an XPath function that
takes one argument (has an arity of 1) and returns a boolean. Each item of Sequence is
submitted, in turn, to the function referenced in Condi ti on. (Remember: This function takes
a single argument.) The first Sequence item that causes the function in Condi ti on to
evaluate to t rue() has its index position in Sequence returned as the result of

al tova: find-first-pos, and the iteration stops.

= Examples
e altova:find-first-pos(5 to 10, function($a) {$a nod 2 = 0}) returns

Xs:integer 2
The Condi ti on argument references the XPath 3.0 inline function, f uncti on(), which
declares an inline function named $a and then defines it. Each item in the Sequence
argument of al tova: fi nd-first-pos is passed, in turn, to $a as its input value. The
input value is tested on the condition in the function definition ($a nod 2 = 0). The index
position in the sequence of the first input value to satisfy this condition is returned as the
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result of al tova: find-first-pos (in this case 2, since 6, the first value (in the
sequence) to satisfy the condition, is at index position 2 in the sequence).

e altova:find-first-pos((2 to 10), (function($a) {$a+3=7})) returns
xs:integer 3

Further examples

If the file C: \ Tenp\ Cust oners. xm exists:

e altova:find-first-pos( ("C\Tenp\Custoners.xm", "http://ww. al tova. coml
i ndex. htmi "), (doc-avail abl e#1) ) returns 1

If the file C: \ Tenp\ Cust oner s. xm does not exist, and ht t p: / / www. al t ova. coni

i ndex. ht m exists:

e altova:find-first-pos( ("C\Tenp\Custoners.xm", "http://ww. altova. conl
i ndex. htm "), (doc-avail abl e#l) ) returns 2

If the file C:\ Tenp\ Cust oner s. xnl does not exist, and ht t p: / / ww. al t ova. conl

i ndex. ht M also does not exist:

e altova:find-first-pos( ("C\Tenp\Custoners.xm", "http://ww. altova. conl
i ndex. htm "), (doc-avail abl e#1) ) returns no result

Notes about the examples given above

e The XPath 3.0 function, doc- avai | abl e, takes a single string argument, which is used
as a URI, and returns t r ue if a document node is found at the submitted URI. (The
document at the submitted URI must therefore be an XML document.)

e The doc- avai | abl e function can be used for Condi ti on, the second argument of
al tova: find-first-pos, because it takes only one argument (arity=1), because it
takes aniten() as input (a string which is used as a URI), and returns a boolean
value.

¢ Notice that the doc- avai | abl e function is only referenced, not called. The #1 suffix that
is attached to it indicates a function with an arity of 1. In its entirety doc- avai | abl e#1
simply means: Use the doc-availabe() function that has arity=1, passing to it as its
single argument, in turn, each of the items in the first sequence. As a result, each of
the two strings will be passed to doc- avai | abl e(), which uses the string as a URI and
tests whether a document node exists at the URI. If one does, the doc- avai | abl e()
function evaluates to t rue() and the index position of that string in the sequence is
returned as the result of the al t ova: fi nd-fi rst - pos function. Note about the doc-
available() function: Relative paths are resolved relative to the the current base URI,
which is by default the URI of the XML document from which the function is loaded.

* substitute-enpty [al tova:]

al t ova: substi tut e-enpty(FirstSequence as iten()*, SecondSequence as iten())
asitem)* XP3 XQ3

If Fi r st Sequence is empty, returns SecondSequence. If Fi r st Sequence is not empty,
returns Fi r st Sequence.

= Examples

® altova:substitute-enpty( (1,2,3), (4,5,6) ) returns (1, 2, 3)
® altova:substitute-empty( (), (4,5,6) ) returns (4,5, 6)
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[Top]

URI functions
+ get-tenp-fol der [altova:]

altova: get-tenp-folder() as xs:string XP2 XQ1 XP3 XQ3
This function takes no argument. It returns the path to the temporary folder of the current
user.
= Examples
® altova: get -t enp-fol der () would return, on a Windows machine, something like C:
\ User s\ <User Nane>\ AppDat a\ Local \ Tenp\ as an xs: stri ng.

[Top]
Miscellaneous Extension Functions

There are seweral ready-made functions in programming languages such as Java and C# that are
not available as XQuery/XPath functions or as XSLT functions. A good example would be the math
functions available in Java, such as si n() and cos() . If these functions were available to the
designers of XSLT stylesheets and XQuery queries, it would increase the application area of
stylesheets and queries and greatly simplify the tasks of stylesheet creators. The XSLT and
XQuery engines used in a number of Altova products support the use of extension functions in
Java and .NET, as well as MSXSL scripts for XSLT. This section describes how to use extension
functions and MSXSL scripts in your XSLT stylesheets and XQuery documents. The available
extension functions are organized into the following sections:

e Java Extension Functions
e _NET Extension Functions
e MSXSL Scripts for XSLT

The two main issues considered in the descriptions are: (i) how functions in the respective
libraries are called; and (ii) what rules are followed for converting arguments in a function call to
the required input format of the function, and what rules are followed for the return conversion
(function result to XSLT/XQuery data object).

Requirements

For extension functions support, a Java Runtime Environment (for access to Java functions) and
.NET Framework 2.0 (minimum, for access to .NET functions) must be installed on the machine
running the XSLT transformation or XQuery execution, or must be accessible for the
transformations.

Java Extension Functions

A Java extension function can be used within an XPath or XQuery expression to invoke a Java
constructor or call a Java method (static or instance).
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A field in a Java class is considered to be a method without any argument. A field can be static or
instance. How to access fields is described in the respective sub-sections, static and instance.

This section is organized into the following sub-sections:

Java: Constructors

Java: Static Methods and Static Fields
Java: Instance Methods and Instance Fields
Datatypes: XPath/XQuery to Java
Datatypes: Java to XPath/XQuery

Form of the extension function
The extension function in the XPath/XQuery expression must have the form prefi x: f nane() .

e The prefix: part identifies the extension function as a Java function. It does so by
associating the extension function with an in-scope namespace declaration, the URI of
which must begin with j ava: (see below for examples). The namespace declaration
should identify a Java class, for example: xm ns: nyns="j ava: j ava. | ang. Mat h".
However, it could also simply be: xni ns: nyns="j ava" (without a colon), with the
identification of the Java class being left to the f name() part of the extension function.

e The fnane() part identifies the Java method being called, and supplies the arguments for
the method (see below for examples). Howewer, if the namespace URI identified by the
prefix: part does not identify a Java class (see preceding point), then the Java class
should be identified in the f name() part, before the class and separated from the class by
a period (see the second XSLT example below).

Note: The class being called must be on the classpath of the machine.

XSLT example

Here are two examples of how a static method can be called. In the first example, the class name
(j ava. | ang. Mat h) is included in the namespace URI and, therefore, must not be in the f nane()
part. In the second example, the prefi x: part supplies the prefix j ava: while the f nane() part
identifies the class as well as the method.

<xsl :val ue-of xni ns:j Math="j ava:j ava. | ang. Mat h"
sel ect="j Math: cos(3.14)" />

<xsl :val ue-of xnins:jmath="java"
sel ect="j mat h: java. | ang. Mat h. cos(3.14)" />

The method named in the extension function (cos() in the example above) must match the name
of a public static method in the named Java class (j ava. | ang. Mat h in the example abowe).
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XQuery example
Here is an XQuery example similar to the XSLT example abowe:

<cosi ne xm ns:j Mat h="j ava: j ava. | ang. Mat h" >
{j Mat h: cos(3.14)}
</ cosi ne>

User-defined Java classes

If you have created your own Java classes, methods in these classes are called differently
according to: (i) whether the classes are accessed via a JAR file or a class file, and (ii) whether
these files (JAR or class) are located in the current directory (the same directory as the XSLT or
XQuery document) or not. How to locate these files is described in the sections User-Defined
Class Files and User-Defined Jar Files. Note that paths to class files not in the current directory
and to all JAR files must be specified.

User-Defined Class Files
If access is via a class file, then there are two possibilities:

e The class file is in a package. The XSLT or XQuery file is in the same folder as the Java
package. (See example below.)

e The class file is not packaged. The XSLT or XQuery file is in the same folder as the class
file. (See example below.)

* The class file is in a package. The XSLT or XQuery file is at some random location. (See

example below.)
e The class file is not packaged. The XSLT or XQuery file is at some random location. (See

example below.)

Consider the case where the class file is not packaged and is in the same folder as the XSLT or
XQuery document. In this case, since all classes in the folder are found, the file location does not
need to be specified. The syntax to identify a class is:

j ava: cl assname
where

j ava: indicates that a user-defined Java function is being called; (Java classes in the
current directory will be loaded by default)
cl assnane is the name of the required method's class

The class is identified in a namespace URI, and the namespace is used to prefix a
method call.

Class file packaged, XSLT/XQuery file in same folder as Java package

The example below calls the get Vehi cl eType() method of the Car class of the

com al t ova. ext f unc package. The com al t ova. ext f unc package is in the folder JavaPr oj ect .
The XSLT file is also in the folder JavaPr oj ect .
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<xsl :styl esheet version="2.0"
xm ns: xsl ="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or nf
xm ns: xs="http://wwm. w3. or g/ 2001/ XM_Schema"
xm ns: fn="http://wmv w3. or g/ 2005/ xpat h- f unct i ons"
xm ns: car="j ava: com al t ova. extfunc. Car" >
<xsl:output exclude-result-prefixes="fn car xsl fo xs"/>

<xsl:tenpl ate nmatch="/">
<a>
<xsl : val ue- of sel ect="car: get Vehi cl eType()"/>
</ a>

</ xsl :tenpl at e>

</ xsl : styl esheet >

Class file not packaged, XSLT/XQuery file in same folder as class file

The example below calls the get Vehi cl eType() method of the Car class of the

com al t ova. ext f unc package. The Car class file is in the following folder location:
JavaPr oj ect / coni al t ova/ ext f unc. The XSLT file is also in the folder JavaPr oj ect / conml
al t ova/ ext func.

<xsl : styl esheet version="2.0"
xm ns: xsl ="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or nf
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns: fn="http://wwm. w3. or g/ 2005/ xpat h-f uncti ons"
xm ns: car="java: Car" >

<xsl :out put exclude-result-prefixes="fn car xsl fo xs"/>

<xsl:tenplate nmatch="/">
<a>
<xsl : val ue- of sel ect="car: get Vehi cl eType()"/>
</ a>

</ xsl :tenpl at e>

</ xsl : styl esheet >

Class file packaged, XSLT/XQuery file at any location
The example below calls the get Car Col or () method of the Car class of the com al t ova. ext f unc
package. The com al t ova. ext f unc package is in the folder JavaPr oj ect. The XSLT file is at any
location. In this case, the location of the package must be specified within the URI as a query
string. The syntax is:

j ava: cl assnane[ ?pat h=uri - of - package]

where
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j ava: indicates that a user-defined Java function is being called
uri - of - package is the URI of the Java package
cl assnane is the name of the required method's class

The class is identified in a namespace URI, and the namespace is used to prefix a
method call. The example below shows how to access a class file that is located in
another directory than the current directory.

<xsl :styl esheet version="2.0"
xm ns: xsl ="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or nf
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: fn="http://wmv w3. or g/ 2005/ xpat h- f unct i ons"
xm ns: car="j ava: com al t ova. extfunc. Car?path=file:///C/
JavaProject/" >

<xsl :out put exclude-result-prefixes="fn car xsl xs"/>

<xsl:tenplate natch="/">
<xsl :variabl e nane="nyCar" select="car:new('red )" />
<a><xsl :val ue-of sel ect ="car: get Car Col or ($nyCar) "/ ></ a>
</ xsl :tenpl at e>

</ xsl : styl esheet >

Class file not packaged, XSLT/XQuery file at any location

The example below calls the get Car Col or () method of the Car class of the com al t ova. ext f unc
package. The com al t ova. ext f unc package is in the folder JavaPr oj ect . The XSLT file is at any
location. The location of the class file is specified within the namespace URI as a query string.
The syntax is:

java: cl assnane[ ?pat h=uri - of - cl assfil e]
where

j ava: indicates that a user-defined Java function is being called
uri-of -cl assfil e is the URI of the folder containing the class file
cl assnane is the name of the required method's class

The class is identified in a namespace URI, and the namespace is used to prefix a
method call. The example below shows how to access a class file that is located in
another directory than the current directory.

<xsl:styl esheet version="2.0"
xm ns: xsl ="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or n{
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
xm ns: fn="http://ww.w3. or g/ 2005/ xpat h- f unct i ons"
xm ns: car="java: Car ?path=file:///C /JavaProject/com al t ova/
extfunc/" >
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Note:

<xsl :out put exclude-result-prefixes="fn car xsl xs"/>
<xsl:tenmplate match="/">
<xsl :variabl e nane="nyCar" select="car:new('red )" />
<a><xsl :val ue-of sel ect ="car: get Car Col or ($nyCar) "/ ></ a>

</ xsl :tenpl at e>

</ xsl : styl esheet >

When a path is supplied via the extension function, the path is added to the ClassLoader.

User-Defined Jar Files

If access is via a JAR file, the URI of the JAR file must be specified using the following syntax:

xm ns: cl assNS="j ava: cl assnane?path=jar:uri-of-jarfile!/"

The method is then called by using the prefix of the namespace URI that identifies the
class: cl assNS: et hod()

In the above:

j ava: indicates that a Java function is being called

cl assnane is the name of the user-defined class

? is the separator between the classname and the path

pat h=j ar: indicates that a path to a JAR file is being given
uri-of-jarfil e is the URI of the jar file

I/ is the end delimiter of the path

cl assNS: net hod() is the call to the method

Alternatively, the classname can be given with the method call. Here are two examples of the

syntax:

xm ns: ns1l="j ava: docx. | ayout . pages?path=jar:file:///c:/projects/docs/

docx.jar!/"

nsl: mai n()

xm ns: ns2="j ava?path=jar:file:///c:/projects/docs/docx.jar!/"
ns2: docx. | ayout . pages. nai n()

Here is a complete XSLT example that uses a JAR file to call a Java extension function:

<xsl:styl esheet version="2.0"

xm ns: xsl ="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or nf

xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"

xm ns: fn="http://wwmv w3. or g/ 2005/ xpat h-f uncti ons"

xm ns: car="java?path=jar:file:///C/test/Carl.jar!/" >
<xsl:output exclude-result-prefixes="fn car xsl xs"/>

<xsl:template match="/">
<xsl :variabl e nanme="nyCar" select="car:Carl.new'red )" />
<a><xsl : val ue- of sel ect="car: Car 1. get Car Col or ($nyCar) "/ ></ a>
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</ xsl :tenpl at e>
<xsl:tenplate natch="car"/>

</ xsl : styl esheet >

Note: When a path is supplied via the extension function, the path is added to the ClassLoader.

Java: Constructors

An extension function can be used to call a Java constructor. All constructors are called with the
pseudo-function new() .

If the result of a Java constructor call can be implicitly converted to XPath/XQuery datatypes, then
the Java extension function will return a sequence that is an XPath/XQuery datatype. If the result
of a Java constructor call cannot be converted to a suitable XPath/XQuery datatype, then the
constructor creates a wrapped Java object with a type that is the name of the class returning that
Java object. For example, if a constructor for the class j ava. uti | . Dat e is called

(java. util. Date.new()), then an object having a type j ava. util . Dat e is returned. The lexical
format of the returned object may not match the lexical format of an XPath datatype and the value
would therefore need to be conwerted to the lexical format of the required XPath datatype and then
to the required XPath datatype.

There are two things that can be done with a Java object created by a constructor:

e |t can be assigned to a variable:
<xsl :variabl e nane="currentdate" sel ect="date: new)"
xm ns: date="java:java.util.Date" />
® |t can be passed to an extension function (see Instance Method and Instance Fields):
<xsl :val ue-of select="date:toString(date: new())"
xm ns: date="java:java.util.Date" />

Java: Static Methods and Static Fields

A static method is called directly by its Java name and by supplying the arguments for the
method. Static fields (methods that take no arguments), such as the constant-value fields E and
Pl , are accessed without specifying any argument.

XSLT examples
Here are some examples of how static methods and fields can be called:

<xsl :val ue-of xni ns:j Mat h="j ava: j ava. | ang. Mat h"
sel ect="j Mat h: cos(3.14)" />

<xsl :val ue-of xni ns:j Mat h="j ava:java. | ang. Mat h"
sel ect="jMath:cos( jMath:PI () )" />

<xsl :val ue-of xm ns:j Mat h="j ava:j ava. | ang. Mat h"
sel ect="jMath: E() * jMath:cos(3.14)" />
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Notice that the extension functions above have the form prefi x: f name() . The prefix in all three
cases is j Mat h: , which is associated with the namespace URI j ava: j ava. | ang. Mat h. (The
namespace URI must begin with j ava: . In the examples abowe it is extended to contain the class
name (j ava. | ang. Mat h).) The f narre() part of the extension functions must match the name of a
public class (e.g. j ava. | ang. Mat h) followed by the name of a public static method with its
argument/s (such as cos( 3. 14)) or a public static field (such as PI ()).

In the examples abowe, the class name has been included in the namespace URI. If it were not
contained in the namespace URI, then it would have to be included in the f nane() part of the
extension function. For example:

<xsl :val ue-of xm ns:java="java:"
sel ect ="j ava: j ava. |l ang. Mat h. cos(3. 14)" />

XQuery example
A similar example in XQuery would be:

<cosi ne xm ns:j Mat h="j ava: j ava. | ang. Mat h" >
{j Mat h: cos(3.14)}
</ cosi ne>

Java: Instance Methods and Instance Fields

An instance method has a Java object passed to it as the first argument of the method call. Such
a Java object typically would be created by using an extension function (for example a constructor
call) or a stylesheet parameter/variable. An XSLT example of this kind would be:

<xsl:styl esheet version="1.0" exclude-result-prefixes="date"
xm ns: xsl ="http://ww. w3. or g/ 1999/ XSL/ Tr ansf or n{
xm ns: date="j ava: java. util . Date"
xm ns:jlang="java:java. | ang">
<xsl : param nane="Current Date" sel ect="date: new()"/>
<xsl:tenplate natch="/">
<enrol I nent institution-id="Altova School"
date="{date:toString($CurrentDate)}"
type="
{jlang: Gwject.toString(jlang: Object.getd ass( date:new) ))}">
</ enrol | nrent >
</ xsl :tenpl at e>
</ xsl : styl esheet >

In the example abowe, the value of the node enr ol | nrent/ @ype is created as follows:

1. An object is created with a constructor for the class j ava. uti | . Dat e (with the

dat e: new() constructor).
2. This Java object is passed as the argument of the j | ang. Obj ect . get d ass method.
3. The object obtained by the get d ass method is passed as the argument to the

j 1 ang. Qoj ect . t oSt ri ng method.

The result (the value of @ ype) will be a string having the value: j ava. util . Dat e.

An instance field is theoretically different from an instance method in that it is not a Java object

© 2014 Altova GmbH Altova MapForce 2015



450 Appendices Engine information

per se that is passed as an argument to the instance field. Instead, a parameter or variable is
passed as the argument. However, the parameter/variable may itself contain the value returned by
a Java object. For example, the parameter Cur r ent Dat e takes the value returned by a constructor
for the class j ava. uti | . Dat e. This value is then passed as an argument to the instance method
dat e: t oSt ri ng in order to supply the value of / enr ol | nent / @at e.

Datatypes: XPath/XQuery to Java

When a Java function is called from within an XPath/XQuery expression, the datatype of the
function's arguments is important in determining which of multiple Java classes having the same
name is called.

In Java, the following rules are followed:

If there is more than one Java method with the same name, but each has a different
number of arguments than the other/s, then the Java method that best matches the
number of arguments in the function call is selected.

The XPath/XQuery string, number, and boolean datatypes (see list below) are implicitly
conwverted to a corresponding Java datatype. If the supplied XPath/XQuery type can be
converted to more than one Java type (for example, xs: i nt eger), then that Java type is
selected which is declared for the selected method. For example, if the Java method
being called is f x(deci mal ) and the supplied XPath/XQuery datatype is xs: i nt eger,
then xs: i nt eger will be converted to Java's deci nal datatype.

The table below lists the implicit conversions of XPath/XQuery string, number, and boolean types
to Java datatypes.

Xs:string java.lang. String
xs: bool ean bool ean (primitive), j ava. | ang. Bool ean
Xs: i nt eger int, long, short, byte, float, double, and the

wrapper classes of these, such as
java. | ang. | nt eger

xs: fl oat float (primitive), j ava. | ang. Fl oat, doubl e
(primitive)

xs: doubl e doubl e (primitive), j ava. | ang. Doubl e

xs: deci nal fl oat (primitive), j ava. | ang. Fl oat ,

doubl e(primitive), j ava. | ang. Doubl e

Subtypes of the XML Schema datatypes listed above (and which are used in XPath and XQuery)
will also be converted to the Java type/s corresponding to that subtype's ancestor type.

In some cases, it might not be possible to select the correct Java method based on the supplied
information. For example, consider the following case.

The supplied argument is an xs: unt ypedAt onmi ¢ value of 10 and it is intended for the
method nynet hod(fl oat).

Howe\er, there is another method in the class which takes an argument of another
datatype: nynet hod(doubl e) .

Since the method names are the same and the supplied type (xs: unt ypedAt omi c) could
be conwerted correctly to either f 1 oat or doubl e, it is possible that xs: unt ypedAt omi c is
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conwverted to doubl e instead of f| oat .

e Consequently the method selected will not be the required method and might not produce
the expected result. To work around this, you can create a user-defined method with a
different name and use this method.

Types that are not covered in the list above (for example xs: dat e) will not be converted and will
generate an error. Howewer, note that in some cases, it might be possible to create the required
Java type by using a Java constructor.

Datatypes: Java to XPath/XQuery

When a Java method returns a value, the datatype of the value is a string, numeric or boolean
type, then it is converted to the corresponding XPath/XQuery type. For example, Java's
j ava. | ang. Bool ean and bool ean datatypes are converted to xsd: bool ean.

One-dimensional arrays returned by functions are expanded to a sequence. Multi-dimensional
arrays will not be conwerted, and should therefore be wrapped.

When a wrapped Java object or a datatype other than string, numeric or boolean is returned, you
can ensure conwersion to the required XPath/XQuery type by first using a Java method (e.g

t oSt ri ng) to convert the Java object to a string. In XPath/XQuery, the string can be modified to fit
the lexical representation of the required type and then conwerted to the required type (for
example, by using the cast as expression).

.NET Extension Functions

If you are working on the .NET platform on a Windows machine, you can use extension functions
written in any of the .NET languages (for example, C#). A .NET extension function can be used
within an XPath or XQuery expression to invoke a constructor, property, or method (static or
instance) within a .NET class.

A property of a .NET class is called using the syntax get _PropertyNane().

This section is organized into the following sub-sections:

e _NET: Constructors

e _NET: Static Methods and Static Fields
.NET: Instance Methods and Instance Fields
e Datatypes: XPath/XQuery to .NET

e Datatypes: .NET to XPath/XQuery

Form of the extension function
The extension function in the XPath/XQuery expression must have the form prefi x: f name() .

e The prefix: partis associated with a URI that identifies the .NET class being
addressed.

e The f nanme() part identifies the constructor, property, or method (static or instance) within
the .NET class, and supplies any argument/s, if required.

e The URI must begin with cl i t ype: (which identifies the function as being a .NET
extension function).

e The prefix: fname() form of the extension function can be used with system classes
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and with classes in a loaded assembly. However, if a class needs to be loaded, additional
parameters containing the required information will have to be supplied.

Parameters
To load an assembly, the following parameters are used:

asm The name of the assembly to be loaded.

ver The version humber (maximum of four integers separated by periods).
sn The key token of the assembly's strong name (16 hex digits).

from A URI that gives the location of the assembly (DLL) to be loaded. If the

URI is relative, it is relative to the XSLT or XQuery document. If this
parameter is present, any other parameter is ignored.

parti al name The partial name of the assembly. It is supplied to
Assenbl y. LoadWth. Parti al Name(), which will attempt to load the
assembly. If parti al nane is present, any other parameter is ignored.

I oc The locale, for example, en- US. The default is neutral .
If the assembly is to be loaded from a DLL, use the f romparameter and omit the sn parameter. If

the assembly is to be loaded from the Global Assembly Cache (GAC), use the sn parameter and
omit the f r omparameter.

A question mark must be inserted before the first parameter, and parameters must be separated
by a semi-colon. The parameter name gives its value with an equals sign (see example below).

Examples of namespace declarations
An example of a namespace declaration in XSLT that identifies the system class
Syst em Envi ronnent :

xm ns: myns="cl i type: Syst em Envi r onnment "

An example of a namespace declaration in XSLT that identifies the class to be loaded as
Tr ade. Forward. Scri p:

xm ns: nyns="cl i type: Tr ade. For war d. Scri p?asm=f or war d; ver si on=10. 6. 2. 1"

An example of a namespace declaration in XQuery that identifies the system class
M/ManagedDLL. t est O ass:. Two cases are distinguished:

1. When the assembly is loaded from the GAC:
decl are nanespace cs="clitype: MyManagedDLL. t est O ass?asmMyManagedDLL;
ver=1. 2. 3. 4; | oc=neut r al ; sn=b9f 091b72dccf ba8";

2. When the assembly is loaded from the DLL (complete and partial references below):
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decl are nanespace cs="clitype: M/ManagedDLL. test O ass?from=file:///C./
Al tova
Proj ect s/ ext Functi ons/ MyManagedDLL. dl | ;

decl are namespace cs="clitype: M/ManagedDLL. t est O ass?
from=MyManagedDLL. dI | ;

XSLT example
Here is a complete XSLT example that calls functions in system class Syst em Mat h:

<xsl:styl esheet version="2.0"
xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Tr ansf or nf
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns: fn="http://ww. w3. or g/ 2005/ xpat h- f unct i ons" >
<xsl : out put met hod="xm" omt-xmn -decl arati on="yes" />
<xsl:tenplate natch="/">
<math xm ns: mat h="cl i t ype: Syst em Mat h" >
<sqrt><xsl:val ue-of select="math:Sqrt(9)"/></sqrt>
<pi ><xsl : val ue-of select="math: Pl ()"/></pi >
<e><xsl :val ue-of select="math: E()"/></e>
<pow><xsl : val ue-of sel ect="math: Pow(math: Pl (), math: E())"/></ pow>
</ mat h>
</ xsl:tenpl at e>
</ xsl : styl esheet >

The namespace declaration on the element mat h associates the prefix mat h: with the URI
clitype: System Mat h. The cl i t ype: beginning of the URI indicates that what follows identifies
either a system class or a loaded class. The mat h: prefix in the XPath expressions associates
the extension functions with the URI (and, by extension, the class) Syst em Mat h. The extension
functions identify methods in the class Syst em Mat h and supply arguments where required.

XQuery example
Here is an XQuery example fragment similar to the XSLT example above:

<math xm ns: mat h="cl i t ype: Syst em Mat h" >
{mat h: Sqrt (9) }

</ mat h>

As with the XSLT example abowve, the namespace declaration identifies the .NET class, in this
case a system class. The XQuery expression identifies the method to be called and supplies the
argument.

.NET: Constructors

An extension function can be used to call a .NET constructor. All constructors are called with the
pseudo-function new() . If there is more than one constructor for a class, then the constructor that
most closely matches the number of arguments supplied is selected. If no constructor is deemed
to match the supplied argument/s, then a' No constructor found' erroris returned.
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Constructors that return XPath/XQuery datatypes
If the result of a .NET constructor call can be implicitly converted to XPath/XQuery datatypes, then
the .NET extension function will return a sequence that is an XPath/XQuery datatype.

Constructors that return .NET objects

If the result of a .NET constructor call cannot be converted to a suitable XPath/XQuery datatype,
then the constructor creates a wrapped .NET object with a type that is the name of the class
returning that object. For example, if a constructor for the class Syst em Dat eTi ne is called (with
Syst em Dat eTi ne. new( ) ), then an object having a type Syst em Dat eTi ne is returned.

The lexical format of the returned object may not match the lexical format of a required XPath
datatype. In such cases, the returned value would need to be: (i) converted to the lexical format of
the required XPath datatype; and (ii) cast to the required XPath datatype.

There are three things that can be done with a .NET object created by a constructor:

e |t can be used within a variable:
<xsl :variabl e nane="currentdate" sel ect ="date: new 2008, 4, 29)"
xm ns: date="cl i t ype: Syst em Dat eTi ne" />

® |t can be passed to an extension function (see Instance Method and Instance Fields):
<xsl : val ue- of sel ect="date: ToStri ng(dat e: new( 2008, 4, 29))"
xm ns: date="cl i t ype: Syst em Dat eTi ne" />

e |t can be conwerted to a string, number, or boolean:

e <xsl:val ue-of sel ect="xs:integer(data: get_Month(date: new(2008, 4, 29)))"
xm ns: date="cl i t ype: System Dat eTi ne" />

.NET: Static Methods and Static Fields

A static method is called directly by its name and by supplying the arguments for the method.
The name used in the call must exactly match a public static method in the class specified. If the
method name and the number of arguments that were given in the function call matches more
than one method in a class, then the types of the supplied arguments are evaluated for the best
match. If a match cannot be found unambiguously, an error is reported.

Note: A field in a .NET class is considered to be a method without any argument. A property is
called using the syntax get _PropertyNane().

Examples
An XSLT example showing a call to a method with one argument (Syst em Mat h. Si n(ar g) ):

<xsl :val ue-of select="nmath: Sin(30)" xm ns:nath="clitype: System Mat h"/ >
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An XSLT example showing a call to a field (considered a method with no argument)
(Syst em Doubl e. MaxVal ue() ):

<xsl :val ue- of sel ect ="doubl e: MaxVal ue()" xm ns: doubl e="clitype: Syst em Doubl e"/ >

An XSLT example showing a call to a property (syntax is get _PropertyNane())
(System String()):

<xsl :val ue-of select="string:get_Length('ny string' )"
xm ns:string="clitype: System String"/>

An XQuery example showing a call to a method with one argument (Syst em Mat h. Si n(arg) ):

<sin xm ns: mat h="cl i type: System Mat h" >
{ math: Sin(30) }
</ sin>

.NET: Instance Methods and Instance Fields

An instance method has a .NET object passed to it as the first argument of the method call. This
.NET object typically would be created by using an extension function (for example a constructor
call) or a stylesheet parameter/variable. An XSLT example of this kind would be:

<xsl:styl esheet version="2.0"
xm ns: xsl ="http://ww. w3. org/ 1999/ XSL/ Tr ansf or nf
xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schena"
xm ns: fn="http://ww. w3. or g/ 2005/ xpat h- f uncti ons" >
<xsl : out put met hod="xm" omt-xni-decl aration="yes"/>
<xsl:tenplate natch="/">
<xsl :vari abl e name="r el easedat e"
sel ect ="dat e: new( 2008, 4, 29)"
xm ns: date="cl i t ype: Syst em Dat eTi ne"/ >
<doc>
<dat e>
<xsl : val ue- of sel ect="date: ToStri ng(date: new( 2008, 4, 29))"
xm ns: date="cl itype: Syst em Dat eTi ne"/ >
</ dat e>
<dat e>
<xsl : val ue-of sel ect ="date: ToStri ng($rel easedate)"
xm ns: date="clitype: System Dat eTi me"/ >
</ dat e>
</ doc>
</ xsl :tenpl ate>
</ xsl : styl esheet >

In the example abowe, a Syst em Dat eTi ne constructor (new( 2008, 4, 29))is used to create a
.NET object of type Syst em Dat eTi me. This object is created twice, once as the value of the
variable r el easedat e, a second time as the first and only argument of the

Syst em Dat eTi ne. ToSt ri ng() method. The instance method Syst em Dat eTi ne. ToStri ng() is
called twice, both times with the Syst em Dat eTi me constructor (new( 2008, 4, 29)) as its first
and only argument. In one of these instances, the variable r el easedat e is used to get the .NET
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object.

Instance methods and instance fields

The difference between an instance method and an instance field is theoretical. In an instance
method, a .NET object is directly passed as an argument; in an instance field, a parameter or
variable is passed instead—though the parameter or variable may itself contain a .NET object. For
example, in the example abowe, the variable r el easedat e contains a .NET object, and it is this
variable that is passed as the argument of ToSt ri ng() in the second dat e element constructor.
Therefore, the ToSt ri ng() instance in the first dat e element is an instance method while the
second is considered to be an instance field. The result produced in both instances, howewer, is
the same.

Datatypes: XPath/XQuery to .NET

When a .NET extension function is used within an XPath/XQuery expression, the datatypes of the
function's arguments are important for determining which one of multiple .NET methods having the
same name is called.

In .NET, the following rules are followed:

e If there is more than one method with the same name in a class, then the methods
available for selection are reduced to those that have the same number of arguments as
the function call.

e The XPath/XQuery string, number, and boolean datatypes (see list below) are implicitly
converted to a corresponding .NET datatype. If the supplied XPath/XQuery type can be
converted to more than one .NET type (for example, xs: i nt eger), then that .NET type is
selected which is declared for the selected method. For example, if the .NET method
being called is f x( doubl e) and the supplied XPath/XQuery datatype is xs: i nt eger,
then xs: i nt eger will be converted to .NET's doubl e datatype.

The table below lists the implicit conversions of XPath/XQuery string, number, and boolean types
to .NET datatypes.

Xs:string StringVal ue, string
Xs: bool ean Bool eanVal ue, bool
XS:int eger I nt eger Val ue, decinal, |ong, integer,

short, byte, double, float

xs: fl oat Fl oat Val ue, float, double
xs: doubl e Doubl eVal ue, doubl e
xs: deci mal Deci mal Val ue, decimal, double, float

Subtypes of the XML Schema datatypes listed above (and which are used in XPath and XQuery)
will also be converted to the .NET type/s corresponding to that subtype's ancestor type.

Altova MapForce 2015 © 2014 Altova GmbH



Appendices Engine information 457

In some cases, it might not be possible to select the correct .NET method based on the supplied
information. For example, consider the following case.

e The supplied argument is an xs: unt ypedAt oni ¢ value of 10 and it is intended for the
method nynet hod(fl oat) .

e Howeer, there is another method in the class which takes an argument of another
datatype: nynet hod(doubl e) .

e Since the method names are the same and the supplied type (xs: unt ypedAt oni ¢) could
be conwerted correctly to either f | oat or doubl e, it is possible that xs: unt ypedAt omi ¢ is
conwerted to doubl e instead of f | oat .

e Consequently the method selected will not be the required method and might not produce
the expected result. To work around this, you can create a user-defined method with a
different name and use this method.

Types that are not cowered in the list above (for example xs: dat e) will not be converted and will
generate an error.

Datatypes: .NET to XPath/XQuery

When a .NET method returns a value and the datatype of the value is a string, numeric or boolean
type, then it is converted to the corresponding XPath/XQuery type. For example, .NET's deci nmal
datatype is converted to xsd: deci mal .

When a .NET object or a datatype other than string, numeric or boolean is returned, you can
ensure conversion to the required XPath/XQuery type by first using a .NET method (for example
Syst em Dat eTi ne. ToSt ri ng() ) to convert the .NET object to a string. In XPath/XQuery, the
string can be modified to fit the lexical representation of the required type and then converted to
the required type (for example, by using the cast as expression).

MSXSL Scripts for XSLT

The <nsxsl : scri pt > element contains user-defined functions and variables that can be called
from within XPath expressions in the XSLT stylesheet. The <nsxsl : scri pt > is a top-level
element, that is, it must be a child element of <xsl : st yl esheet > or <xsl : t r ansf or n».

The <nsxsl : scri pt > element must be in the namespace ur n: schenmas- ni crosoft - com xsl t
(see example below).

Scripting language and namespace

The scripting language used within the block is specified in the <msxsl : scri pt > element's

| anguage attribute and the namespace to be used for function calls from XPath expressions is
identified with the i npl ement s- pref i x attribute (see below).

<msxsl :script | anguage="scripting-I|anguage" i npl ement s-prefi x="user - nanespace-
prefix">

function-1 or variable-1

function-n or variable-n
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</ msxsl : script>

The <nmsxsl : scri pt > element interacts with the Windows Scripting Runtime, so only languages
that are installed on your machine may be used within the <msxsl : scri pt > element. The .NET
Framework 2.0 platform or higher must be installed for MSXSL scripts to be used.
Consequently, the .NET scripting languages can be used within the <nsxsl : scri pt > element.

The | anguage attribute accepts the same values as the | anguage attribute on the HTML
<scri pt > element. If the | anguage attribute is not specified, then Microsoft JScript is assumed
as the default.

The implements-prefix attribute takes a value that is a prefix of a declared in-scope namespace.
This namespace typically will be a user namespace that has been reserved for a function library.
All functions and variables defined within the <nsxsl : scri pt > element will be in the namespace
identified by the prefix specified in the i npl ement s- pref i x attribute. When a function is called
from within an XPath expression, the fully qualified function name must be in the same
namespace as the function definition.

Example
Here is an example of a complete XSLT stylesheet that uses a function defined within a
<nmsxsl : scri pt > element.

<?xm version="1.0" encodi ng="UTF-8"?>
<xsl :styl esheet version="2.0" xnins:xsl="http://www. w3. org/ 1999/ XSL/ Tr ansf or n{
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schena"
xm ns: fn="http://ww. w3. or g/ 2005/ xpat h- f uncti ons”
xm ns: mexsl ="ur n: schemas- ni crosoft-com xslt"
xm ns: user ="http:// nmyconpany. conf nynanespace" >

<msxsl :script | anguage="VBScript" inplenents-prefix="user">
<! [ CDATA]
" Input: A currency value: the whol esale price
' Returns: The retail price: the input value plus 20% margin,
' rounded to the nearest cent
dima as integer = 13
Functi on AddMar gi n(Whol esal ePrice) as integer
AddMargi n = Wol esalePrice * 1.2 + a
End Function
11>

</ nmexsl :script>

<xsl:tenplate match="/">
<htm >
<body>
<p>
<b>Total Retail Price =
$<xsl : val ue- of sel ect ="user: AddMar gi n(50) "/ >
</ b>
<br/>
<b>Total Wol esale Price =
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$<xsl : val ue- of sel ect="50"/>
</ b>
</ p>
</ body>
</htm >
</ xsl :tenpl at e>
</ xsl : styl esheet >

Datatypes

The values of parameters passed into and out of the script block are limited to XPath datatypes.
This restriction does not apply to data passed among functions and variables within the script
block.

Assemblies

An assembly can be imported into the script by using the nsxsl : assenbl y element. The
assembly is identified via a name or a URI. The assembly is imported when the stylesheet is
compiled. Here is a simple representation of how the nsxsl : assenbl y element is to be used.

<msxsl : script>
<msxsl : assenbl y nanme="nyAssenbl y. assenbl yNane" />
<msxsl : assenbl y href ="pat hToAssenbl y" />

</ msxsl :script>

The assembly name can be a full name, such as:

"system Mat h, Version=3.1.4500.1 Cul ture=neutral
Publ i cKeyToken=a46b3f 648229c514"

or a short name, such as "nyAssenbl y. Draw"'.

Namespaces

Namespaces can be declared with the nsxsl : usi ng element. This enables assembly classes to
be written in the script without their namespaces, thus saving you some tedious typing. Here is
how the nsxsl : usi ng element is used so as to declare namespaces.

<msxsl : script>
<msxsl : usi ng nanespace="nyAssenbl yNS. NamespaceNane" />

</ msxsl : scri pt>
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The value of the nanespace attribute is the name of the namespace.
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16.2 Technical Data

This section contains useful background information on the technical aspects of your software. It
is organized into the following sections:

OS and Memory Requirements
Altova XML Validator

Altova XSLT and XQuery Engines
Unicode Support

Internet Usage

© 2014 Altova GmbH Altova MapForce 2015



462

Appendices Technical Data

16.2.1

OS and Memory Requirements

Operating System
Altova software applications are available for the following platforms:

e 32-bit Windows applications for Windows XP, Windows Vista, Windows 7, Windows 8,
Windows Server 2003 and 2008

e 64-bit Windows applications for Windows Vista, Windows 7, Windows 8, Windows Server
2012

Memory

Since the software is written in C++ it does not require the overhead of a Java Runtime
Environment and typically requires less memory than comparable Java-based applications.
Howewer, each document is loaded fully into memory so as to parse it completely and to improve
viewing and editing speed. The memory requirement increases with the size of the document.

Memory requirements are also influenced by the unlimited Undo history. When repeatedly cutting
and pasting large selections in large documents, available memory can rapidly be depleted.
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16.2.2 Altova XML Validator

When opening any XML document, the application uses its built-in XML validator to check for well-
formedness, validate the document against a schema (if specified), and build trees and infosets.
The XML validator is also used to provide intelligent editing help while you edit documents and to
dynamically display any validation error that may occur.

The built-in XML validator implements the Final Recommendation of the W3C's XML Schema 1.0
and 1.1 specification. New dewvelopments recommended by the W3C's XML Schema Working
Group are continuously being incorporated in the XML validator, so that Altova products give you a
state-of-the-art development environment.
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16.2.3 Altova XSLT and XQuery Engines

Altova products use the Altova XSLT 1.0, 2.0, and 3.0 Engines and the Altova XQuery 1.0 and 3.0
Engines. Documentation about implementation-specific behavior for each engine is in the
appendices of the documentation (Engine Information), should that engine be used in the product.
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16.2.4 Unicode Support

Altova's XML products provide full Unicode support. To edit an XML document, you will also need
a font that supports the Unicode characters being used by that document.

Please note that most fonts only contain a very specific subset of the entire Unicode range and
are therefore typically targeted at the corresponding writing system. If some text appears garbled,
the reason could be that the font you have selected does not contain the required glyphs. So it is
useful to have a font that covers the entire Unicode range, especially when editing XML
documents in different languages or writing systems. A typical Unicode font found on Windows
PCs is Arial Unicode MS.

In the / Exanpl es folder of your application folder you will find an XHTML file called Uni codeUTF-
8. ht nl that contains the following sentence in a number of different languages and writing
systems:

e When the world wants to talk, it speaks Unicode
e Wenn die Welt miteinander spricht, spricht sie Unicode

e WHRMIZFETES ., Tnicode T_‘_';".:.)

Opening this XHTML file will give you a quick impression of Unicode's possibilities and also
indicate what writing systems are supported by the fonts available on your PC.
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16.2.5 Internet Usage

Altova applications will initiate Internet connections on your behalf in the following situations:

e [fyou click the "Request evaluation key-code" in the Registration dialog (Help | Software
Activation), the three fields in the registration dialog box are transferred to our web server
by means of a regular http (port 80) connection and the free evaluation key-code is sent
back to the customer via regular SMTP e-mail.

e In some Altova products, you can open a file over the Internet (File | Open | Switch to
URL). In this case, the document is retrieved using one of the following protocol methods
and connections: HTTP (normally port 80), FTP (normally port 20/21), HTTPS (normally
port 443). You could also run an HTTP server on port 8080. (In the URL dialog, specify the
port after the server name and a colon.)

e [f you open an XML document that refers to an XML Schema or DTD and the document is
specified through a URL, the referenced schema document is also retrieved through a
HTTP connection (port 80) or another protocol specified in the URL (see Point 2 abowe). A
schema document will also be retrieved when an XML file is validated. Note that validation
might happen automatically upon opening a document if you have instructed the
application to do this (in the File tab of the Options dialog (Tools | Options)).

e In Altova applications using WSDL and SOAP, web senice connections are defined by
the WSDL documents.

e [fyou are using the Send by Mail command (File | Send by Mail) in XMLSpy, the
current selection or file is sent by means of any MAPI-compliant mail program installed
on the user's PC.

e As part of Software Activation and LiveUpdate as further described in the Altova Software
License Agreement.
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16.3 License Information
This section contains:

Information about the distribution of this software product

Information about software activation and license metering

Information about the intellectual property rights related to this software product
The End-User License Agreement governing the use of this software product

Please read this information carefully. It is binding upon you since you agreed to these terms
when you installed this software product.
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16.3.1 Electronic Software Distribution

This product is available through electronic software distribution, a distribution method that
provides the following unique benefits:

e You can evaluate the software free-of-charge before making a purchasing decision.

e Once you decide to buy the software, you can place your order online at the Altova
website and immediately get a fully licensed product within minutes.

e When you place an online order, you always get the latest version of our software.

e The product package includes a comprehensive integrated onscreen help system. The
latest version of the user manual is available at www.altova.com (i) in HTML format for
online browsing, and (ii) in PDF format for download (and to print if you prefer to have the
documentation on paper).

30-day evaluation period

After downloading this product, you can evaluate it for a period of up to 30 days free of charge.
About 20 days into this evaluation period, the software will start to remind you that it has not yet
been licensed. The reminder message will be displayed once each time you start the application.
If you would like to continue using the program after the 30-day evaluation period, you hawe to
purchase an Altova Software License Agreement, which is delivered in the form of a key-code that
you enter into the Software Activation dialog to unlock the product. You can purchase your
license at the online shop at the Altova website.

Helping Others within Your Organization to Evaluate the Software

If you wish to distribute the evaluation version within your company network, or if you plan to use it
on a PC that is not connected to the Internet, you may only distribute the Setup programs,
provided that they are not modified in any way. Any person that accesses the software installer
that you have provided, must request their own 30-day evaluation license key code and after
expiration of their evaluation period, must also purchase a license in order to be able to continue
using the product.

For further details, please refer to the Altova Software License Agreement at the end of this
section.
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16.3.2 Software Activation and License Metering

As part of Altova’s Software Activation, the software may use your internal network and Internet
connection for the purpose of transmitting license-related data at the time of installation,
registration, use, or update to an Altova-operated license sener and validating the authenticity of
the license-related data in order to protect Altova against unlicensed or illegal use of the software
and to improve customer senice. Activation is based on the exchange of license related data
such as operating system, IP address, date/time, software version, and computer name, along
with other information between your computer and an Altova license sener.

Your Altova product has a built-in license metering module that further helps you awoid any
unintentional violation of the End User License Agreement. Your product is licensed either as a
single-user or multi-user installation, and the license-metering module makes sure that no more
than the licensed number of users use the application concurrently.

This license-metering technology uses your local area network (LAN) to communicate between
instances of the application running on different computers.

Single license

When the application starts up, as part of the license metering process, the software sends a
short broadcast datagram to find any other instance of the product running on another computer in
the same network segment. If it doesn't get any response, it will open a port for listening to other
instances of the application.

Multi license

If more than one instance of the application is used within the same LAN, these instances will
briefy communicate with each other on startup. These instances exchange key-codes in order to
help you to better determine that the number of concurrent licenses purchased is not accidentally
violated. This is the same kind of license metering technology that is common in the Unix world
and with a number of database development tools. It allows Altova customers to purchase
reasonably-priced concurrent-use multi-user licenses.

We hawe also designed the applications so that they send few and small network packets so as
to not put a burden on your network. The TCP/IP ports (2799) used by your Altova product are
officially registered with the IANA (see the IANA website (http://www.iana.org/) for details) and our
license-metering module is tested and proven technology.

If you are using a firewall, you may notice communications on port 2799 between the computers
that are running Altova products. You are, of course, free to block such traffic between different
groups in your organization, as long as you can ensure by other means, that your license
agreement is not violated.

You will also notice that, if you are online, your Altova product contains many useful functions;
these are unrelated to the license-metering technology.

© 2014 Altova GmbH Altova MapForce 2015


http://www.iana.org/assignments/service-names-port-numbers/service-names-port-numbers.xml

470 Appendices License Information

16.3.3 Intellectual Property Rights

The Altova Software and any copies that you are authorized by Altova to make are the intellectual
property of and are owned by Altova and its suppliers. The structure, organization and code of the
Software are the valuable trade secrets and confidential information of Altova and its suppliers.
The Software is protected by copyright, including without limitation by United States Copyright
Law, international treaty provisions and applicable laws in the country in which it is being used.
Altova retains the ownership of all patents, copyrights, trade secrets, trademarks and other
intellectual property rights pertaining to the Software, and that Altova’s ownership rights extend to
any images, photographs, animations, videos, audio, music, text and "applets" incorporated into
the Software and all accompanying printed materials. Notifications of claimed copyright
infringement should be sent to Altova’s copyright agent as further provided on the Altova Web
Site.

Altova software contains certain Third Party Software that is also protected by intellectual property
laws, including without limitation applicable copyright laws as described in detail at http://
www.altova.com/legal 3rdparty.html.

All other names or trademarks are the property of their respective owners.
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16.3.4 Altova End User License Agreement
THIS IS A LEGAL DOCUMENT -- RETAIN FOR YOUR RECORDS

ALTOVA® END USER LICENSE AGREEMENT

Licensor:

Altova GmbH
Rudolfsplatz 13a/9
A-1010 Wien
Austria

Important - Read Carefully. Notice to User:

This End User License Agreement (“ Agreement”) is a legal document between you and
Altova GmbH (“Altova”). It is important that you read this document before using the
Altova-provided software (“ Software”) and any accompanying documentation, including,
without limitation printed materials, ‘online’ files, or electronic documentation
(“Documentation”). By clicking the “I accept” and “Next” buttons below, or by installing,
or otherwise using the Software, you agree to be bound by the terms of this Agreement
as well as the Altova Privacy Policy (“Privacy Policy”) including, without limitation, the
warranty disclaimers, limitation of liability, data use and termination provisions below,
whether or not you decide to purchase the Software. You agree that this agreement is
enforceable like any written agreement negotiated and signed by you. If you do not agree,
you are not licensed to use the Software, and you must destroy any downloaded copies of the
Software in your possession or control. You may print a copy of this Agreement as part of the
installation process at the time of acceptance. Alternatively, a copy of this Agreement may be
found at http://www.altova.com/eula and a copy of the Privacy Policy may be found at http://
www.altova.com/privacy.

1. SOFTWARE LICENSE

@) License Grant.

0] Upon your acceptance of this Agreement Altova grants you a non-exclusive, non-
transferable (except as provided below), limited license, without the right to grant sublicenses, to
install and use a copy of the Software on one compatible personal computer or workstation up to
the Permitted Number of computers. Subject to the limitations set forth in Section 1(c), you may
install and use a copy of the Software on more than one of your compatible personal computers or
workstations if you have purchased a Named-User license. Subject to the limitations set forth in
Sections 1(d) and 1(e), users may use the software concurrently on a network. The Permitted
Number of computers and/or users and the type of license, e.g. Installed, Named-Users, and
Concurrent-User, shall be determined and specified at such time as you elect to purchase the
Software. Installed user licenses are intended to be fixed and not concurrent. In other words, you
cannot uninstall the Software on one machine in order to reinstall that license to a different
machine and then uninstall and reinstall back to the original machine. Installations should be
static. Notwithstanding the foregoing, permanent uninstallations and redeployments are
acceptable in limited circumstances such as if an employee leaves the company or the machine
is permanently decommissioned. During the evaluation period, hereinafter defined, only a single
user may install and use the software on one (1) personal computer or workstation. If you have
licensed the Software as part of a suite of Altova software products (collectively, the “Suite”) and
have not installed each product individually, then the Agreement governs your use of all of the
software included in the Suite.
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(i) If you hawe licensed SchemaAgent, then the terms and conditions of this
Agreement apply to your use of the SchemaAgent sener software (“SchemaAgent Sener”)
included therein, as applicable, and you are licensed to use SchemaAgent Server solely in
connection with your use of Altova Software and solely for the purposes described in the
accompanying documentation.

(iii) If you have licensed Software that enables users to generate source code, your
license to install and use a copy of the Software as provided herein permits you to generate
source code based on (i) Altova Library modules that are included in the Software (such generated
code hereinatfter referred to as the “Restricted Source Code”) and (i) schemas or mappings that
you create or provide (such code as may be generated from your schema or mapping source
materials hereinafter referred to as the “Unrestricted Source Code”). In addition to the rights
granted herein, Altova grants you a non-exclusive, non-transferable, limited license to compile the
complete generated code (comprised of the combination of the Restricted Source Code and the
Unrestricted Source Code) into executable object code form, and to use, copy, distribute or
license that executable. You may not distribute or redistribute, sublicense, sell, or transfer the
Restricted Source Code to a third-party in the un-compiled form unless said third-party already
has a license to the Restricted Source Code through their separate agreement with Altova.
Notwithstanding anything to the contrary herein, you may not distribute, incorporate or combine
with other software, or otherwise use the Altova Library modules or Restricted Source Code, or
any Altova intellectual property embodied in or associated with the Altova Library modules or
Restricted Source Code, in any manner that would subject the Restricted Source Code to the
terms of a copyleft, free software or open source license that would require the Restricted Source
Code or Altova Library modules source code to be disclosed in source code form. Notwithstanding
anything to the contrary herein, you may not use the Software to dewelop and distribute other
software programs that directly compete with any Altova software or senice without prior written
permission. Altova resenves all other rights in and to the Software. With respect to the feature(s) of
UModel that permit reverse-engineering of your own source code or other source code that you
have lawfully obtained, such use by you does not constitute a violation of this Agreement. Except
as otherwise expressly permitted in Section 1(j) reverse engineering of the Software is strictly
prohibited as further detailed therein.

(iv) In the event Restricted Source Code is incorporated into executable object code
form, you will include the following statement in (1) introductory splash screens, or if none, within
one or more screens readily accessible by the end-user, and (2) in the electronic and/or hard
copy documentation: “Portions of this program were deweloped using Altova® [name of Altova
Software, e.g. MapForce® 2011] and includes libraries owned by Altova GmbH, Copyright ©
2007-2011 Altova GmbH (www.altova.com).”

(b) Server Use for Installation and Use of SchemaAgent. You may install one (1) copy
of the Software on a computer file server within your internal network solely for the purpose of
downloading and installing the Software onto other computers within your internal network up to
the Permitted Number of computers in a commercial environment only. If you have licensed
SchemaAgent, then you may install SchemaAgent Server on any sernver computer or workstation
and use it in connection with your Software. No other network use is permitted, including without
limitation using the Software either directly or through commands, data or instructions from or to a
computer not part of your internal network, for Internet or Web-hosting senices or by any user not
licensed to use this copy of the Software through a valid license from Altova.

(©) Named-Use. If you hawe licensed the “Named-User” version of the software, you may
install the Software on up to five (5) compatible personal computers or workstations of which you
are the primary user thereby allowing you to switch from one computer to the other as necessary
provided that only one (1) instance of the Software will be used by you as the Named-User at any
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given time. If you have purchased multiple Named-User licenses, each individual Named-User will
receive a separate license key code.

(d) Concurrent Use in Same Physical Network or Office Location. If you hawve licensed
a “Concurrent-User” version of the Software, you may install the Software on any compatible
computers in a commercial environment only, up to ten (10) times the Permitted Number of
users, provided that only the Permitted Number of users actually use the Software at the same
time and further_provided that the computers on which the Software is installed are on the same
physical computer network. The Permitted Number of concurrent users shall be delineated at
such time as you elect to purchase the Software licenses. Each separate physical network or
office location requires its own set of separate Concurrent User Licenses for those wishing to use
the Concurrent User versions of the Software in more than one location or on more than one
network, all subject to the above Permitted Number limitations and based on the number of users

using the Software. If_a computer is not on the same physical network. then a locally installed

user_license or a license dedicated to concurrent use in a virtual environment is required. Home
User restrictions and limitations with respect to the Concurrent User licenses used on home

computers are set forth in Section 1(g).

(e) Concurrent Use in Virtual Environment. If you havwe purchased Concurrent-User
Licenses, you may install a copy of the Software on a terminal server (Microsoft Terminal Server
or Citrix Metaframe), application virtualization server (Microsoft App-V, Citrix XenApp, or VMWare
ThinApp) or virtual machine environment within your internal network for the sole and exclusive
purpose of permitting individual users within your organization to access and use the Software
through a terminal server, application virtualization session, or \irtual machine environment from
another computer provided that the total number of users that access or use the Software
concurrently at any given point in time on such network, virtual machine or terminal server does
not exceed the Permitted Number; and provided that the total number of users authorized to use
the Software through the terminal server, application \irtualization session, or virtual machine
environment does not exceed ten (10) times the Permitted Number of users. In a \rtual
environment, you must deploy a reliable and accurate means of preventing users from exceeding
the Permitted Number of concurrent users. Altova makes no warranties or representations about
the performance of Altova software in a terminal server, application virtualization session, or virtual
machine environment and the foregoing are expressly excluded from the limited warranty in
Section 5 hereof. Technical support is not available with respect to issues arising from use in
such environments.

® Backup and Archival Copies. You may make one (1) backup and one (1) archival copy
of the Software, provided your backup and archival copies are not installed or used on any
computer and further provided that all such copies shall bear the original and unmodified
copyright, patent and other intellectual property markings that appear on or in the Software. You
may not transfer the rights to a backup or archival copy unless you transfer all rights in the
Software as provided under Section 3.

(@) Home Use (Personal and Non-Commercial). In order to further familiarize yourself
with the Software and allow you to explore its features and functions, you, as the primary user of
the computer on which the Software is installed for commercial purposes, may also install one
copy of the Software on only one (1) home personal computer (such as your laptop or desktop)
solely for your personal and non-commercial (“HPNC”) use. This HPNC copy may not be used in
any commercial or revenue-generating business activities, including without limitation, work-from-
home, teleworking, telecommuting, or other work-related use of the Software. The HPNC copy of
the Software may not be used at the same time on a home personal computer as the Software is
being used on the primary computer.
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(h) Key Codes, Upgrades and Updates. Prior to your purchase and as part of the
registration for the thirty (30) day evaluation period, as applicable, you will receive an evaluation
key code. You will receive a purchase key code when you elect to purchase the Software from
either Altova GmbH or an authorized reseller. The purchase key code will enable you to activate
the Software beyond the initial evaluation period. You may not re-license, reproduce or distribute
any key code except with the express written permission of Altova. If the Software that you have
licensed is an upgrade or an update, then the latest update or upgrade that you download and
install replaces all or part of the Software previously licensed. The update or upgrade and the
associated license keys does not constitute the granting of a second license to the Software in
that you may not use the upgrade or updated copy in addition to the copy of the Software that it is
replacing and whose license has terminated.

)] Title. Title to the Software is not transferred to you. Ownership of all copies of the
Software and of copies made by you is vested in Altova, subject to the rights of use granted to
you in this Agreement. As between you and Altova, documents, files, stylesheets, generated
program code (including the Unrestricted Source Code) and schemas that are authored or created
by you via your utilization of the Software, in accordance with its Documentation and the terms of
this Agreement, are your property unless they are created using Evaluation Software, as defined
in Section 4 of this Agreement, in which case you have only a limited license to use any output
that contains generated program code (including Unrestricted Source Code) such as Java, C++,
C#, VB.NET or XSLT and associated project files and build scripts, as well as generated XML,
XML Schemas, documentation, UML diagrams, and database structures only for the thirty (30)
day evaluation period.

()] Reverse Engineering. Except and to the limited extent as may be otherwise
specifically provided by applicable law in the European Union, you may not reverse engineer,
decompile, disassemble or otherwise attempt to discover the source code, underlying ideas,
underlying user interface techniques or algorithms of the Software by any means whatsoewer,
directly or indirectly, or disclose any of the foregoing, except to the extent you may be expressly
permitted to decompile under applicable law in the European Union, if it is essential to do so in
order to achieve operability of the Software with another software program, and you have first
requested Altova to provide the information necessary to achieve such operability and Altova has
not made such information available. Altova has the right to impose reasonable conditions and to
request a reasonable fee before providing such information. Any information supplied by Altova or
obtained by you, as permitted hereunder, may only be used by you for the purpose described
herein and may not be disclosed to any third party or used to create any software which is
substantially similar to the expression of the Software. Requests for information from users in the
European Union with respect to the above should be directed to the Altova Customer Support
Department.

(k) Other Restrictions. You may not loan, rent, lease, sublicense, distribute or otherwise
transfer all or any portion of the Software to third parties except to the limited extent set forth in
Section 3 or as otherwise expressly provided. You may not copy the Software except as
expressly set forth above, and any copies that you are permitted to make pursuant to this
Agreement must contain the same copyright, patent and other intellectual property markings that
appear on or in the Software. You may not modify, adapt or translate the Software. You may not,
directly or indirectly, encumber or suffer to exist any lien or security interest on the Software;
knowingly take any action that would cause the Software to be placed in the public domain; or
use the Software in any computer environment not specified in this Agreement. You may not
permit any use of or access to the Software by any third party in connection with a commercial
senice offering, such as for a cloud-based or web-based SaaS offering.

You will comply with applicable law and Altova’s instructions regarding the use of the
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Software. You agree to notify your employees and agents who may hawve access to the Software
of the restrictions contained in this Agreement and to ensure their compliance with these
restrictions.

() NO GUARANTEE. THE SOFTWARE IS NEITHER GUARANTEED NOR WARRANTED
TO BE ERROR-FREE NOR SHALL ANY LIABILITY BE ASSUMED BY ALTOVA IN THIS
RESPECT. NOTWITHSTANDING ANY SUPPORT FOR ANY TECHNICAL STANDARD, THE
SOFTWARE IS NOT INTENDED FOR USE IN OR IN CONNECTION WITH, WITHOUT
LIMITATION, THE OPERATION OF NUCLEAR FACILITIES, AIRCRAFT NAVIGATION,
COMMUNICATION SYSTEMS, AIR TRAFFIC CONTROL EQUIPMENT, MEDICAL DEVICES OR
LIFE SUPPORT SYSTEMS, MEDICAL OR HEALTH CARE APPLICATIONS, OR OTHER
APPLICATIONS WHERE THE FAILURE OF THE SOFTWARE OR ERRORS IN DATA
PROCESSING COULD LEAD TO DEATH, PERSONAL INJURY OR SEVERE PHYSICAL OR
ENVIRONMENTAL DAMAGE. YOU AGREE THAT YOU ARE SOLELY RESPONSIBLE FOR THE
ACCURACY AND ADEQUACY OF THE SOFTWARE AND ANY DATA GENERATED OR
PROCESSED BY THE SOFTWARE FOR YOUR INTENDED USE AND YOU WILL DEFEND,
INDEMNIFY AND HOLD ALTOVA, ITS OFFICERS AND EMPLOYEES HARMLESS FROM ANY
THIRD PARTY CLAIMS, DEMANDS, OR SUITS THAT ARE BASED UPON THE ACCURACY
AND ADEQUACY OF THE SOFTWARE IN YOUR USE OR ANY DATA GENERATED BY THE
SOFTWARE IN YOUR USE.

2. INTELLECTUAL PROPERTY RIGHTS

You acknowledge that the Software and any copies that you are authorized by Altova to make are
the intellectual property of and are owned by Altova and its suppliers. The structure, organization
and code of the Software are the valuable trade secrets and confidential information of Altova and
its suppliers. The Software is protected by copyright, including without limitation by United States
Copyright Law, international treaty provisions and applicable laws in the country in which it is
being used. You acknowledge that Altova retains the ownership of all patents, copyrights, trade
secrets, trademarks and other intellectual property rights pertaining to the Software, and that
Altova’s ownership rights extend to any images, photographs, animations, videos, audio, music,
text and “applets” incorporated into the Software and all accompanying printed materials. You will
take no actions which adwersely affect Altova’s intellectual property rights in the Software.
Trademarks shall be used in accordance with accepted trademark practice, including identification
of trademark owners’ names. Trademarks may only be used to identify printed output produced by
the Software, and such use of any trademark does not give you any right of ownership in that
trademark. Altova®, XMLSpy®, Authentic®, StyleVision®, MapForce®, UModel®,
DatabaseSpy®, DiffDog®, SchemaAgent®, SemanticWorks®, MissionKit®, Markup Your Mind®,
Nanonull™,  RaptorXML™, RaptorXML Serer™, RaptorXML +XBRL Serwer™, Powered By
RaptorXML™, FlowForce Server™, StyleVision Server™, and MapForce Server™ are trademarks
of Altova GmbH. (pending or registered in humerous countries). Unicode and the Unicode Logo
are trademarks of Unicode, Inc. Windows, Windows XP, Windows Vista, Windows 7, and
Windows 8 are trademarks of Microsoft. W3C, CSS, DOM, MathML, RDF, XHTML, XML and XSL
are trademarks (registered in numerous countries) of the World Wide Web Consortium (W3C);
marks of the W3C are registered and held by its host institutions, MIT, INRIA and Keio. Except as
expressly stated abowve, this Agreement does not grant you any intellectual property rights in the
Software. Notifications of claimed copyright infringement should be sent to Altova’s copyright
agent as further provided on the Altova Web Site.

3. LIMITED TRANSFER RIGHTS

Notwithstanding the foregoing, you may transfer all your rights to use the Software to another
person or legal entity provided that: (a) you also transfer this Agreement, the Software and all
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other software or hardware bundled or pre-installed with the Software, including all copies, updates
and prior versions, and all copies of font software converted into other formats, to such person or
entity; (b) you retain no copies, including backups and copies stored on a computer; (c) the
receiving party secures a personalized key code from Altova; and (d) the receiving party accepts
the terms and conditions of this Agreement and any other terms and conditions upon which you
legally purchased a license to the Software. Notwithstanding the foregoing, you may not transfer
education, pre-release, or not-for-resale copies of the Software.

4. PRE-RELEASE AND EVALUATION PRODUCT ADDITIONAL TERMS

If the product you have received with this license is pre-commercial release or beta Software (“Pre-
release Software”), then this Section applies. In addition, this section applies to all evaluation and/
or demonstration copies of Altova software (“Evaluation Software”) and continues in effect until you
purchase a license. To the extent that any prowvision in this section is in conflict with any other
term or condition in this Agreement, this section shall supersede such other term(s) and
condition(s) with respect to the Pre-release and/or Evaluation Software, but only to the extent
necessary to resolve the conflict. You acknowledge that the Pre-release Software is a pre-release
version, does not represent final product from Altova, and may contain bugs, errors and other
problems that could cause system or other failures and data loss. CONSEQUENTLY, THE PRE-
RELEASE AND/OR EVALUATION SOFTWARE IS PROVIDED TO YOU “AS-IS” WITH NO
WARRANTIES FOR USE OR PERFORMANCE, AND ALTOVA DISCLAIMS ANY WARRANTY
OR LIABILITY OBLIGATIONS TO YOU OF ANY KIND, WHETHER EXPRESS OR IMPLIED.
WHERE LEGALLY LIABILITY CANNOT BE EXCLUDED FOR PRE-RELEASE AND/OR
EVALUATION SOFTWARE, BUT IT MAY BE LIMITED, ALTOVA'S LIABILITY AND THAT OF ITS
SUPPLIERS SHALL BE LIMITED TO THE SUM OF FIFTY DOLLARS (USD $50) IN TOTAL. If the
Evaluation Software has a time-out feature, then the software will cease operation after the
conclusion of the designated evaluation period. Upon such expiration date, your license will expire
unless otherwise extended. Your license to use any output created with the Evaluation Software
that contains generated program code (including Unrestricted Source Code) such as Java, C++,
C, VB.NET or XSLT and associated project files and build scripts as well as generated XML, XML
Schemas, documentation, UML diagrams, and database structures terminates automatically
upon the expiration of the designated evaluation period but the license to use such output is
revived upon your purchase of a license for the Software that you evaluated and used to create
such output. Access to any files created with the Evaluation Software is entirely at your risk. You
acknowledge that Altova has not promised or guaranteed to you that Pre-release Software will be
announced or made available to anyone in the future, that Altova has no express or implied
obligation to you to announce or introduce the Pre-release Software, and that Altova may not
introduce a product similar to or compatible with the Pre-release Software. Accordingly, you
acknowledge that any research or dewelopment that you perform regarding the Pre-release
Software or any product associated with the Pre-release Software is done entirely at your own
risk. During the term of this Agreement, if requested by Altova, you will provide feedback to Altova
regarding testing and use of the Pre-release Software, including error or bug reports. If you have
been provided the Pre-release Software pursuant to a separate written agreement, your use of the
Software is governed by such agreement. You may not sublicense, lease, loan, rent, distribute or
otherwise transfer the Pre-release Software. Upon receipt of a later unreleased version of the Pre-
release Software or release by Altova of a publicly released commercial version of the Software,
whether as a stand-alone product or as part of a larger product, you agree to return or destroy all
earlier Pre-release Software received from Altova and to abide by the terms of the license
agreement for any such later versions of the Pre-release Software.

5. LIMITED WARRANTY AND LIMITATION OF LIABILITY

@) Limited Warranty and Customer Remedies. Altova warrants to the person or entity
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that first purchases a license for use of the Software pursuant to the terms of this Agreement that
() the Software will perform substantially in accordance with any accompanying Documentation
for a period of ninety (90) days from the date of receipt, and (ii) any support senices provided by
Altova shall be substantially as described in Section 6 of this agreement. Some states and
jurisdictions do not allow limitations on duration of an implied warranty, so the abowe limitation
may not apply to you. To the extent allowed by applicable law, implied warranties on the
Software, if any, are limited to ninety (90) days. Altova’s and its suppliers’ entire liability and your
exclusive remedy shall be, at Altova’s option, either (i) return of the price paid, if any, or (ii) repair
or replacement of the Software that does not meet Altova’s Limited Warranty and which is
returned to Altova with a copy of your receipt. This Limited Warranty is woid if failure of the
Software has resulted from accident, abuse, misapplication, abnormal use, Trojan horse, \irus, or
any other malicious external code. Any replacement Software will be warranted for the remainder
of the original warranty period or thirty (30) days, whichever is longer. This limited warranty does
not apply to Evaluation and/or Pre-release Software.

(b) No Other Warranties and Disclaimer. THE FOREGOING LIMITED WARRANTY AND
REMEDIES STATE THE SOLE AND EXCLUSIVE REMEDIES FOR ALTOVA OR ITS
SUPPLIER'S BREACH OF WARRANTY. ALTOVA AND ITS SUPPLIERS DO NOT AND CANNOT
WARRANT THE PERFORMANCE OR RESULTS YOU MAY OBTAIN BY USING THE
SOFTWARE. EXCEPT FOR THE FOREGOING LIMITED WARRANTY, AND FOR ANY
WARRANTY, CONDITION, REPRESENTATION OR TERM TO THE EXTENT WHICH THE SAME
CANNOT OR MAY NOT BE EXCLUDED OR LIMITED BY LAW APPLICABLE TO YOU IN YOUR
JURISDICTION, ALTOVA AND ITS SUPPLIERS MAKE NO WARRANTIES, CONDITIONS,
REPRESENTATIONS OR TERMS, EXPRESS OR IMPLIED, WHETHER BY STATUTE,
COMMON LAW, CUSTOM, USAGE OR OTHERWISE AS TO ANY OTHER MATTERS. TO THE
MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, ALTOVA AND ITS SUPPLIERS
DISCLAIM ALL OTHER WARRANTIES AND CONDITIONS, EITHER EXPRESS OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, SATISFACTORY QUALITY, INFORMATIONAL CONTENT OR
ACCURACY, QUIET ENJOYMENT, TITLE AND NON-INFRINGEMENT, WITH REGARD TO THE
SOFTWARE, AND THE PROVISION OF OR FAILURE TO PROVIDE SUPPORT SERVICES.
THIS LIMITED WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY HAVE OTHERS,
WHICH VARY FROM STATE/JURISDICTION TO STATE/JURISDICTION.

(c) Limitation of Liability. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE
LAW EVEN IF A REMEDY FAILS ITS ESSENTIAL PURPOSE, IN NO EVENT SHALL ALTOVA
OR ITS SUPPLIERS BE LIABLE FOR ANY SPECIAL, INCIDENTAL, DIRECT, INDIRECT OR
CONSEQUENTIAL DAMAGES WHATSOEVER (INCLUDING, WITHOUT LIMITATION, DAMAGES
FOR LOSS OF BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS
INFORMATION, OR ANY OTHER PECUNIARY LOSS) ARISING OUT OF THE USE OF OR
INABILITY TO USE THE SOFTWARE OR THE PROVISION OF OR FAILURE TO PROVIDE
SUPPORT SERVICES, EVEN IF ALTOVA HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. IN ANY CASE, ALTOVA’'S ENTIRE LIABILITY UNDER ANY PROVISION OF
THIS AGREEMENT SHALL BE LIMITED TO THE AMOUNT ACTUALLY PAID BY YOU FOR THE
SOFTWARE PRODUCT. Because some states and jurisdictions do not allow the exclusion or
limitation of liability, the above limitation may not apply to you. In such states and jurisdictions,
Altova’s liability shall be limited to the greatest extent permitted by law and the limitations or
exclusions of warranties and liability contained herein do not prejudice applicable statutory
consumer rights of person acquiring goods otherwise than in the course of business. The
disclaimer and limited liability above are fundamental to this Agreement between Altova and you.

(d) Infringement Claims. Altova will indemnify and hold you harmless and will defend or
settle any claim, suit or proceeding brought against you by a third party that is based upon a
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claim that the content contained in the Software infringes a copyright or violates an intellectual or
proprietary right protected by United States or European Union law (“Claim”), but only to the
extent the Claim arises directly out of the use of the Software and subject to the limitations set
forth in Section 5 of this Agreement except as otherwise expressly provided. You must notify
Altova in writing of any Claim within ten (10) business days after you first receive notice of the
Claim, and you shall provide to Altova at no cost such assistance and cooperation as Altova may
reasonably request from time to time in connection with the defense of the Claim. Altova shall
have sole control over any Claim (including, without limitation, the selection of counsel and the
right to settle on your behalf on any terms Altova deems desirable in the sole exercise of its
discretion). You may, at your sole cost, retain separate counsel and participate in the defense or
settlement negotiations. Altova shall pay actual damages, costs, and attorney fees awarded
against you (or payable by you pursuant to a settlement agreement) in connection with a Claim to
the extent such direct damages and costs are not reimbursed to you by insurance or a third
party, to an aggregate maximum equal to the purchase price of the Software. If the Software or its
use becomes the subject of a Claim or its use is enjoined, or if in the opinion of Altova’s legal
counsel the Software is likely to become the subject of a Claim, Altova shall attempt to resolve
the Claim by using commercially reasonable efforts to modify the Software or obtain a license to
continue using the Software. If in the opinion of Altova’s legal counsel the Claim, the injunction or
potential Claim cannot be resolved through reasonable modification or licensing, Altova, at its own
election, may terminate this Agreement without penalty, and will refund to you on a pro rata basis
any fees paid in advance by you to Altova. THE FOREGOING CONSTITUTES ALTOVA'S SOLE
AND EXCLUSIVE LIABILITY FOR INTELLECTUAL PROPERTY INFRINGEMENT. This indemnity
does not apply to situations where the alleged infringement, whether patent or otherwise, is the
result of a combination of the Altova software and additional elements supplied by you.

6. SUPPORT AND MAINTENANCE

Altova offers multiple optional “Support & Maintenance Package(s)” (“SMP”) for the version of
Software product edition that you have licensed, which you may elect to purchase in addition to
your Software license. The Support Period, hereinafter defined, covered by such SMP shall be
delineated at such time as you elect to purchase a SMP. Your rights with respect to support and
maintenance as well as your upgrade eligibility depend on your decision to purchase SMP and
the level of SMP that you have purchased:

@) If you have not purchased SMP, you will receive the Software AS IS and will not receive
any maintenance releases or updates. Howewer, Altova, at its option and in its sole discretion on
a case by case basis, may decide to offer maintenance releases to you as a courtesy, but these
maintenance releases will not include any new features in excess of the feature set at the time of
your purchase of the Software. In addition, Altova will provide free technical support to you for
thirty (30) days after the date of your purchase (the “Support Period” for the purposes of this
paragraph 6(a), and Altova, in its sole discretion on a case by case basis, may also provide free
courtesy technical support during your thirty (30) day evaluation period. Technical support is
provided via a Web-based support form only, and there is no guaranteed response time.

(b) If you have purchased SMP, then solely for the duration of its delineated Support Period,
you are eligible to receive the version of the Software edition that you have licensed and all
maintenance releases and updates for that edition that are released during your Support Period.
For the duration of your SMP’s Support Period, you will also be eligible to receive upgrades to the
comparable edition of the next version of the Software that succeeds the Software edition that you
have licensed for applicable upgrades released during your Support Period. The specific upgrade
edition that you are eligible to receive based on your Support Period is further detailed in the SMP
that you have purchased. Software that is introduced as separate product is not included in SMP.
Maintenance releases, updates and upgrades may or may not include additional features. In
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addition, Altova will provide Priority Technical Support to you for the duration of the Support
Period. Priority Technical Support is provided via a Web-based support form only and Altova will
make commercially reasonable efforts to respond via e-mail to all requests within forty-eight (48)
hours during Altova’s business hours (MO-FR, 8am UTC — 10pm UTC, Austrian and US holidays
excluded) and to make reasonable efforts to provide work-arounds to errors reported in the
Software.

During the Support Period you may also report any Software problem or error to Altova. If Altova
determines that a reported reproducible material error in the Software exists and significantly
impairs the usability and utility of the Software, Altova agrees to use reasonable commercial
efforts to correct or provide a usable work-around solution in an upcoming maintenance release or
update, which is made available at certain times at Altova’s sole discretion.

If Altova, in its discretion, requests written verification of an error or malfunction discovered by you
or requests supporting example files that exhibit the Software problem, you shall promptly provide
such werification or files, by email, telecopy, or overnight mail, setting forth in reasonable detail the
respects in which the Software fails to perform. You shall use reasonable efforts to cooperate in
diagnosis or study of errors. Altova may include error corrections in maintenance releases,
updates, or new major releases of the Software. Altova is not obligated to fix errors that are
immaterial. Immaterial errors are those that do not significantly impact use of the Software as
determined by Altova in its sole discretion. Whether or not you have purchased the Support &
Maintenance Package, technical support only covers issues or questions resulting directly out of
the operation of the Software and Altova will not provide you with generic consultation, assistance,
or advice under any circumstances.

Updating Software may require the updating of software not covered by this Agreement before
installation. Updates of the operating system and application software not specifically covered by
this Agreement are your responsibility and will not be provided by Altova under this Agreement.
Altova’s obligations under this Section 6 are contingent upon your proper use of the Software and
your compliance with the terms and conditions of this Agreement at all times. Altova shall be
under no obligation to provide the abowve technical support if, in Altova’s opinion, the Software has
failed due to the following conditions: (i) damage caused by the relocation of the Software to
another location or CPU; (ii) alterations, modifications or attempts to change the Software without
Altova’s written approval; (iii) causes external to the Software, such as natural disasters, the
failure or fluctuation of electrical power, or computer equipment failure; (iv) your failure to maintain
the Software at Altova’s specified release lewvel; or (V) use of the Software with other software
without Altova’s prior written approval. It will be your sole responsibility to: (i) comply with all
Altova-specified operating and troubleshooting procedures and then notify Altova immediately of
Software malfunction and provide Altova with complete information thereof; (ii) provide for the
security of your confidential information; (iii) establish and maintain backup systems and
procedures necessary to reconstruct lost or altered files, data or programs.

7. SOFTWARE ACTIVATION, UPDATES AND LICENSE METERING

@) License Metering. The Software includes a built-in license metering module that is
designed to assist you with monitoring license compliance in small local networks. The metering
module attempts to communicate with other machines on your local area network. You permit
Altova to use your internal network for license monitoring for this purpose. This license metering
module may be used to assist with your license compliance but should not be the sole method.
Should your firewall settings block said communications, you must deploy an accurate means of
monitoring usage by the end user and preventing users from using the Software more than the
Permitted Number.
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(b) License Compliance Monitoring. You are required to utilize a process or tool to
ensure that the Permitted Number is not exceeded. Without prejudice or waiver of any potential
violations of the Agreement, Altova may provide you with additional compliance tools should you
be unable to accurately account for license usage within your organization. If provided with such a
tool by Altova, you (a) are required to use it in order to comply with the terms of this Agreement
and (b) permit Altova to use your internal network for license monitoring and metering and to
generate compliance reports that are communicated to Altova from time to time.

(©) Software Activation. The Software may use your internal network and Internet
connection for the purpose of transmitting license-related data at the time of installation,
registration, use, or update to an Altova Master License Server and validating the
authenticity of the license-related data in order to protect Altova against unlicensed or
illegal use of the Software and to improve customer service. Activation is based on the
exchange of license related data between your computer and the Altova Master License
Server. You agree that Altova may use these measures and you agree to follow any
applicable requirements. You further agree that use of license key codes that are not or
were not generated by Altova and lawfully obtained from Altova, or an authorized
reseller as part of an effort to activate or use the Software violates Altova’s intellectual
property rights as well as the terms of this Agreement. You agree that efforts to
circumvent or disable Altova’'s copyright protection mechanisms, the license
management mechanism, or the Altova Master License Server violate Altova’'s
intellectual property rights as well as the terms of this Agreement. Altova expressly
reserves the rights to seek all available legal and equitable remedies to prevent such
actions and to recover lost profits, damages and costs.

(d) LiveUpdate. Altova provides a new LiveUpdate notification senice to you, which is free
of charge. Altova may use your internal network and Internet connection for the purpose of
transmitting license-related data to an Altova-operated LiveUpdate senver to validate your license
at appropriate intervals and determine if there is any update available for you.

(e) Use of Data. The terms and conditions of the Privacy Policy are set out in full at http://
www.altova.com/privacy and are incorporated by reference into this Agreement. By your
acceptance of the terms of this Agreement and/or use of the Software, you authorize the
collection, use and disclosure of information collected by Altova for the purposes provided for in
this Agreement and/or the Privacy Policy. Altova has the right in its sole discretion to amend this
provision of the Agreement and/or Privacy Policy at any time. You are encouraged to review the
terms of the Privacy Policy as posted on the Altova Web site from time to time.

® Audit Rights. You agree that Altova may audit your use of the Software for compliance
with the terms of this Agreement at any time, upon reasonable notice. In the event that such audit
reveals any use of the Software by you other than in full compliance with the terms of this
Agreement, you shall reimburse Altova for all reasonable expenses related to such audit in
addition to any other liabilities you may incur as a result of such non-compliance.

(@) Notice to European Users. Please note that the information as described in paragraph
7(d) above may be transferred outside of the European Economic Area, for purposes of
processing, analysis, and review, by Altova, Inc., a company located in Bewverly, Massachusetts,
U.S.A., or its subsidiaries or Altova’s subsidiaries or divisions, or authorized partners, located
worldwide. You are advised that the United States uses a sectoral model of privacy protection that
relies on a mix of legislation, governmental regulation, and self-regulation. You are further advised
that the Council of the European Union has found that this model does not provide "adequate"”
privacy protections as contemplated by Article 25 of the European Union's Data Directive.
(Directive 95/46/EC, 1995 O.J. (L 281) 31). Article 26 of the European Union's Data Directive
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allows for transfer of personal data from the European Union to a third country if the individual has
unambiguously given his consent to the transfer of personal information, regardless of the third
country's level of protection. By agreeing to this Agreement, you consent to the transfer of all
such information to the United States and the processing of that information as described in this
Agreement and the Privacy Policy.

8. TERM AND TERMINATION

This Agreement may be terminated (a) by your giving Altova written notice of termination; (b) by
Altova, at its option, giving you written notice of termination if you commit a breach of this
Agreement and fail to cure such breach within ten (10) days after notice from Altova; or (c) at the
request of an authorized Altova reseller in the event that you fail to make your license payment or
other monies due and payable. In addition the Agreement governing your use of a previous version
of the Software that you have upgraded or updated is terminated upon your acceptance of the
terms and conditions of the Agreement accompanying such upgrade or update. Upon any
termination of the Agreement, you must cease all use of the Software that this Agreement
governs, destroy all copies then in your possession or control and take such other actions as
Altova may reasonably request to ensure that no copies of the Software remain in your
possession or control. The terms and conditions set forth in Sections 1(h), 1(i), 1(), 1(k), 1(l), 2,
5,7,9, 10, 11, and 11 sunive termination as applicable.

9. RESTRICTED RIGHTS NOTICE AND EXPORT RESTRICTIONS

The Software was deweloped entirely at private expense and is commercial computer software
provided with RESTRICTED RIGHTS. Use, duplication or disclosure by the U.S. Government or a
U.S. Gowernment contractor or subcontractor is subject to the restrictions set forth in this
Agreement and as provided in FAR 12.211 and 12.212 (48 C.F.R. 812.211 and 12.212) or DFARS
227. 7202 (48 C.F.R. 8227-7202) as applicable. Consistent with the above as applicable,
Commercial Computer Software and Commercial Computer Documentation licensed to U.S.
government end users only as commercial items and only with those rights as are granted to all
other end users under the terms and conditions set forth in this Agreement. Manufacturer is
Altova GmbH, Rudolfsplatz 13a/9, A-1010 Vienna, Austria/EU. You may not use or otherwise
export or re-export the Software or Documentation except as authorized by United States law and
the laws of the jurisdiction in which the Software was obtained. In particular, but without limitation,
the Software or Documentation may not be exported or re-exported (i) into (or to a national or
resident of) any U.S. embargoed country or (ii) to anyone on the U.S. Treasury Department's list
of Specially Designated Nationals or the U.S. Department of Commerce's Table of Denial Orders.
By using the Software, you represent and warrant that you are not located in, under control of, or
a national or resident of any such country or on any such list.

10. U.S. GOVERNMENT ENTITIES

Notwithstanding the foregoing, if you are an agency, instrumentality or department of the federal
government of the United States, then this Agreement shall be governed in accordance with the
laws of the United States of America, and in the absence of applicable federal law, the laws of the
Commonwealth of Massachusetts will apply. Further, and notwithstanding anything to the
contrary in this Agreement (including but not limited to Section 5 (Indemnification)), all claims,
demands, complaints and disputes will be subject to the Contract Disputes Act (41 U.S.C.
887101 et seq.), the Tucker Act (28 U.S.C. §1346(a) and 81491), or the Federal Tort Claims Act
(28 U.S.C. 881346(b), 2401-2402, 2671-2672, 2674-2680), FAR 1.601(a) and 43.102 (Contract
Modifications); FAR 12.302(b), as applicable, or other applicable governing authority. For the
awoidance of doubt, if you are an agency, instrumentality, or department of the federal, state or
local government of the U.S. or a U.S. public and accredited educational institution, then your
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indemnification obligations are only applicable to the extent they would not cause you to violate
any applicable law (e.g., the Anti-Deficiency Act), and you have any legally required authorization
or authorizing statute.

11. THIRD PARTY SOFTWARE

The Software may contain third party software which requires notices and/or additional terms and
conditions. Such required third party software notices and/or additional terms and conditions are
located at our Website at http://www.altova.com/legal 3rdparty.html and are made a part of and
incorporated by reference into this Agreement. By accepting this Agreement, you are also
accepting the additional terms and conditions, if any, set forth therein.

12. JURISDICTION, CHOICE OF LAW, AND VENUE

If you are located in the European Union and are using the Software in the European Union and
not in the United States, then this Agreement will be governed by and construed in accordance
with the laws of the Republic of Austria (excluding its conflict of laws principles and the U.N.
Conwvention on Contracts for the International Sale of Goods) and you expressly agree that
exclusive jurisdiction for any claim or dispute with Altova or relating in any way to your use of the
Software resides in the Handelsgericht, Wien (Commercial Court, Vienna) and you further agree
and expressly consent to the exercise of personal jurisdiction in the Handelsgericht, Wien
(Commercial Court, Vienna) in connection with any such dispute or claim.

If you are located in the United States or are using the Software in the United States then this
Agreement will be governed by and construed in accordance with the laws of the Commonwealth
of Massachusetts, USA (excluding its conflict of laws principles and the U.N. Conwvention on
Contracts for the International Sale of Goods) and you expressly agree that exclusive jurisdiction
for any claim or dispute with Altova or relating in any way to your use of the Software resides in
the federal or state courts of the Commonwealth of Massachusetts and you further agree and
expressly consent to the exercise of personal jurisdiction in the federal or state courts of the
Commonwealth of Massachusetts in connection with any such dispute or claim.

If you are located outside of the European Union or the United States and are not using the
Software in the United States, then this Agreement will be gowerned by and construed in
accordance with the laws of the Republic of Austria (excluding its conflict of laws principles and
the U.N. Convention on Contracts for the International Sale of Goods) and you expressly agree
that exclusive jurisdiction for any claim or dispute with Altova or relating in any way to your use of
the Software resides in the Handelsgericht, Wien (Commercial Court, Vienna) and you further
agree and expressly consent to the exercise of personal jurisdiction in the Handelsgericht Wien
(Commercial Court, Vienna) in connection with any such dispute or claim. This Agreement will not
be gowerned by the conflict of law rules of any jurisdiction or the United Nations Convention on
Contracts for the International Sale of Goods, the application of which is expressly excluded.

13. TRANSLATIONS

Where Altova has provided you with a foreign translation of the English language wersion, you
agree that the translation is provided for your convenience only and that the English language
version will control. If there is any contradiction between the English language version and a
translation, then the English language version shall take precedence.

14. GENERAL PROVISIONS

This Agreement contains the entire agreement and understanding of the parties with respect to
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the subject matter hereof, and supersedes all prior written and oral understandings of the parties
with respect to the subject matter hereof. Any notice or other communication given under this
Agreement shall be in writing and shall have been properly given by either of us to the other if sent
by certified or registered mail, return receipt requested, or by owernight courier to the address
shown on Altova’s Web site for Altova and the address shown in Altova’s records for you, or such
other address as the parties may designate by notice given in the manner set forth abowve. This
Agreement will bind and inure to the benefit of the parties and our respective heirs, personal and
legal representatives, affiliates, successors and permitted assigns. The failure of either of us at
any time to require performance of any provision hereof shall in no manner affect such party’s right
at a later time to enforce the same or any other term of this Agreement. This Agreement may be
amended only by a document in writing signed by both of us. In the ewent of a breach or
threatened breach of this Agreement by either party, the other shall have all applicable equitable
as well as legal remedies. Each party is duly authorized and empowered to enter into and perform
this Agreement. If, for any reason, any provision of this Agreement is held invalid or otherwise
unenforceable, such invalidity or unenforceability shall not affect the remainder of this Agreement,
and this Agreement shall continue in full force and effect to the fullest extent allowed by law. The
parties knowingly and expressly consent to the foregoing terms and conditions.

Last updated: 2013-10-17
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(

(default),
multi input / output components, 55

.NET extension functions,
constructors, 453
dataty pe conversions, .NET to X Path/X Query, 457
dataty pe conversions, X Path/XQuery to .NET, 456
for XSLT and XQuery, 451
instance methods, instance fidds, 455
overview, 451
static methods, stetic fields, 454

/

-
runtime paramters - command line, 198

<

<dynamic>,
fileinput / output, 55

A

Ato Z,
sort component, 170
About MapForce, 402
abs, 356
Absolute,
paths - advantages / disadvantages, 255
Accelerator,

shortcut keys, 391
Activating the software, 401
Add, 329,374

duplicate before/ after, 374

dobd resourcefile, 224

schemalocation, 374

user-def. functions, 271
Adjust-to-Timezone, 353
Aggregate,

function - using named templates, 310

functions, 185
Align,

components in mapping window, 23
Altova Engines,

in Altovaproducts, 464
Altova extensions,

chart functions (see chart functions), 413
Altova website, 402
Altova XML,

DoTransform.bat, 38
Altova XML Parser,

about, 463
Annotation,

connector, 379
Any,

xs:any, 159
anyURI,

functions, 350
Application workflow,

using gobal resources, 234
Assign,

goba resource to component, 227
ATTLIST,

DTD namespace URIs, 146
Autoalign,

components in mapping, 64
Autoalignment,

quidelines, 23
Autoconnect,

child items, 73, 96
Auto-mapping,

child dements, 73
auto-number, 325
avg, 314
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B

Background Information, 461
Base,

type- derived types, 147
base-uri, 350
Best fit,

double click resizeicon, 22
BOM,

Byte Order M ark, 374
Bool,

output if false, 298
boolean, 317

comparinginput nodes, 188
Builder,

user-defined function, 271
BUILTIN,

component name, 198
Built-in engine,

definition, 82

using, 82
Byte Order Mark,

in component settings, 374

C

Call,
template, 305
Casting,
to target schema, 374
Catalog,
file, 90
CDATA, 157
ceiling, 329
Chained,
mapping - code generation, 126
Chained mapping,
display find component using Sylevision, 121, 126
Change,
configuration - goba resource, 229
char-from-code, 339
Child items, 73
autoconnect, 73, 96

Ddeting, 73
Children,
standard with children, 108
Code,
exit code - command line, 88
inline functions & code size, 280
strip schemanames from, 374
Code generation, 194
and absolute path, 39
and input parameters, 194
default file output name, 38
input parameters, 194
make paths absolute, 255
of chained mappings, 126
wrapper class version, 391
Code point,
collation, 170
code-from-char, 339
Collation,
locale collation, 170
sort component, 170
unicode code point, 170
Command line, 88, 194
component name, 198
default and preview settings, 195
dynamic input file names, 248
exit code, 88
input parameter, 194
Input parameters, 251
parameters, 88
parameters and input values, 194
Command line parameters,
wildcards in quotes, 194
Comments,
Addingto target files, 155
Companion software,
for download, 402
compare, 357
compl.,
complement node set, 34
Complex,
function - inline, 280
User-defined complexinput, 288
User-defined complex output, 293
User-defined function, 287, 293
Complex type,
sorting, 170
Component, 374
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Component, 374
assign dobd resource, 227
change database, 374
changng settings, 374
deleted items, 78
enableinput processing, 374
encoding settings, 374
input - default value, 195
keep connectios after deleting, 73
multi input / Output, 246
multi-fileinput / output, 54
mutli input / Output, 248
name - Component settings, 374
pretty pringin output, 374
resizeto best fit, 22
sort data, 170
Component download center,
a Altovaweb site, 402
Component name,
command line execution, 198
Component settings,
component name, 374
Components,
multi fileinput/output, 55
processing sequence, 116
Compute once,
variable, 265
Compute when,
variable, 265
concat, 339
Concatenate,
filters - don't, 168
Condition,
extendable |F-Else, 372
Configuration,
add to gobd resource, 224
copy existing, 224
switch - gobal resource, 229
Connection, 73
Deleting, 73
move parent/child connectors, 73
properties, 73
settings, 379
Connections,
typedriven, 110
Connector, 73, 96
copyingusing CTRL, 96
mappingwith, 96

naming, 379

popup, 96

properties, 73
Connector icon,

popup, 96
Connectors,

copy-dl, 110
Consolidating data,

mergng XM L files, 192
Constant,

as default value, 195
Constructor,

X9.T2, 309
constructors,

xS.ENTITY, 351
contains, 339
Context,

override, 203

priority, 133

priority context, 190
Conversion,

functions - boolean, 188
Copy,

existing connector elsewhere- CTRL, 96

Copy all,

mapping method, 100
Copy-all, 110

and filters, 110

connectors, 110

resolve/ delete connectors, 110
Copyright information, 467
Core,

library functions, 314
count, 314
count, sum, avg,

aggregate function, 185
Create,

function, 30

user-defined function, 271
current, 362
current-date, 352
current-dateTime, 352
current-time, 352
Custom, 133

function, 133

lilbrary, 133

XS.T 2.0 functions, 309

XSLT functions, 305
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Cut,
move parent/child connectors, 73

D

Data,
filtering, 34
Database, 374
and multiple sources, 374

change DB, 374

strip schema names from code, 374
Datatype,

explicit - implicit, 309
Date,

XSLT 2.0 constructor, 309
Default,

configuration - goba resource, 224

input value, 298

parameter - input component, 195
default-collation, 352
Definition file,

dobaresourcexml, 222
Delete,

connections, 73

copy-dl connections, 110

ddetions - missingitems, 78

user-defined function, 271
Deploy,

to FlowForce Server, 367
Derived,

types - using/ mappingto, 147
distinct-values, 334
Distribution,

of Altovas software products, 467, 468, 470
divide, 329
document, 362
document-uri, 350
DoTransform,

AltovaXM L batch file, 38
DoTransform bat,

transforming XM L, 43
DoTransform.bat,

execute with RaptorXM L Server, 18
Driver,

JDBC, 374
DTD,

source and target, 146
Duplicate,
add beforefefter, 374
connector - use CTRL, 96
input item, 49
Dynamic,
and multifile support, 246
file names as Input parameters, 251
input files a runtime, 248

E

EDI,
validating, 85
Edit, 371
Element,
cast to target, 374
recursive dement in XM L Schema, 212
element-available, 362
Enable input processing,
optimization, 374
Encoding, 374
Byte Order M ark, 374
component settings, 374
End User License Agreement, 467,471
ends-with, 357
equal, 327
equal-or-greater, 327
equal-or-less, 327
Erase,
delete user-defined func., 271
Error,
vaidation, 85
Errorlevel,
command line execution, 88
escape-uri, 357
Evaluation key,
for your Altovasoftware, 401
Evaluation period,
of Altovas software products, 467, 468, 470
Example,
recursive user-defined mapping, 212
Examples,
tutorid folder, 20
Exist,
use not-exist to map missing nodes, 201
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exists, 332
nodetest, 199
Exit code, 88
Explicit,
datatype, 309
Export,
user-defined function, 271
Expression,
regular, 346
Extending,
function parameters, 133

Extension functions for XSLT and XQuery, 442

Extension Functions in .NET for XSLT and XQuery,
seeunder .NET extension functions, 451

Extension Functions in Java for XSLT and XQuery,
see under Java extension functions, 442

Extension Functions in MSXSL scripts, 457

F

false, 351
FAQs on MapForce, 402
File, 367
add resource configuration, 224
catdog, 90
define dobd resource, 224
multi fileinput / output, 55
Fle:,
(default), 55
item in component, 55
Fles,
dy namic file names as Input, 251
multiple from database, 252
Hlter,
complement, 34
component - tips, 168
concatenate - don't, 168
copy-dl connector, 110
data, 34
map parent items, 168
mergng XM L files, 192
priority context, 168
Find,
function in library, 133
XSLT - Output tab, 371
floor, 329

HowForce,
deployingto, 367
Folders,
as agobal resource, 231
format-dateTime, 317
format-number, 317, 362
From, 353
Function, 133, 325, 384
adding, 133
adding custom XS T, 305
adding custom XSLT 2.0, 309
agyegete, 185
Changingty pe of user-defined, 271
complex - inline, 280
conversion - boolean, 188
corelibrary, 314
custom, 133
defining, 270
exporting user-defined, 271
extendable, 133
extendable | F-Else, 372
find in library, 133
inline, 280
input as parameter, 194
library, 133
nested user-defined, 298
Query, 133
restrictions in user-defined, 271
standard user-defined function, 282
sum, 310
user-defined, 271
user-defined - changingty pe, 271
user-defined function, 214
user-defined look-up function, 282
visua builder, 271
xpath2 library, 350
xslt library, 360
function-available, 362
Functions,
importing user-defined, 271
mappingto, 30
reference section, 313

G

Generate, 43
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Generate, 43
code & inlinefunctions, 280
multiple target Java, 43
multipletarget XSLT, 43
XML Schemaautometicaly, 22
Generated,
file output name, 38
generate-id, 362
get-fileext, 323
get-folder, 323
Global resource,
activate, 229
assign to component, 227
copy configuration, 224
default configuration, 224
folders as, 231
properties, 242
start workflow, 239
workflow, 234
Global resources,
defineresourcefile, 224
definition file, 222
toolbar, 223
Globalresource.xml,
resource definition, 222
greater, 327
Grid,
snap line dignment, 64
group-adjacent, 334
group-by, 334
group-ending-with, 334
Groups,
loops and hierarchies, 136
group-starting-with, 334

H

Health Level 7,

example, 164
Help,

see Onscreen Help, 400
Help menu, 399
Hierarchies,

loops and groups, 136
HL7 2.6 to 3.x,

example, 164

Hotkeys,
shortcuts, 391
How to..., 166
HTML,
tab, in mgppingwindow, 60

Icon,
mandatory - highlighted, 96
IF-Else,
extendable, 372
Implicit,
datatype, 309
Import,
user-def. functions, 271
Include,
X4.T, 305
XS.T 2.0, 309
in-context,
parameter, 314
Inline, 271
functions and code size, 280
Inline / Standard,
user-defined functions, 280
Input,
as command line param, 194
command line parameter, 195
comparing boolean nodes, 188
default vaue, 298
multi file, 248
optiona parameters, 298
XML instance, 374
Input component,
default vaue, 195
Input icon,
mapping, 96
Input parameter, 194
and code generation, 194
and dy namic file names, 251
command line, 194
dynamic, 248
Insert, 372
Installation,
examples folder, 20
Instance, 374
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Instance, 374

and component name, 198

input XM L instance, 374

output XM L instance, 374
Intermediate variables, 260
Internet usage,

in Altovaproducts, 466
Introduction to MapForce, 3
is-xsi-nil, 332
Iltem,

duplicating, 49

missing, 78

schema - mapping, 27
ltems,

mandatory, 96
lteration,

priority context, 190

J

Java,
generate multiple target, 43
multipletargets, 39
Java extension functions,
constructors, 448
dataty pe conversions, Javato X path/XQuery, 451
dataty pe conversions, X Path/XQuery to Java, 450
for XSLT and XQuery, 442
instance methods, instance fields, 449
overview, 442
static methods, stetic fields, 448
user-defined class files, 444
user-defined JAR files, 447
JDBC,
Convert ADO and ODBC to, 391

K

Keep connections,
after deleting, 73
Keeping data,
when using value-map, 180
Keeping data unchanged,
passing through avaue-map, 180

Key,
sort key, 170
Keyboard,
shortcuts, 391
Key-codes,
for your Altovasoftware, 401

L

lang, 355, 360
Languages,
and dy namic/multi file support, 246
last, 352, 360
Legal information, 467
less, 327
Libraries,
and user-defined functions, 271
Library, 133
adding XSLT 2.0 functions, 309
adding XSL T functions, 305
custom, 133
defining, 270
find functionin, 133
function, 133
function reference, 313
import user-def. functions, 271
XPath2, 133
License, 471
information about, 467
License metering,
in Altovaproducts, 469
Licenses,
for your Altovasoftware, 401
Local,
schemas - cataogfiles, 90
Locale collation, 170
local-name, 355, 360
logical-and, 327
logical-not, 327
logical-or, 327
Lookup table,
mapping missing nodes, 201
properties, 183
vaue map table, 177
Loops,
goups and hierarchies, 136
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lower-case, 357

M

main-mfd-filepath, 323
Make paths,
absolute in generated code, 255
Mandatory,
nodes/items, 96
manespace-uri, 355
MapForce,
introduction, 3
Overview, 10
terminology, 12
Mapping, 73, 96
child dements, 73
connnector, 96
no. of connections, 96
processing sequence, 116
properties, 73
schemaitems, 27
source driven - mixed content, 102
standard mapping, 108
target driven, 108
target schemaname, 38
tutoria, 20
typedriven, 110
vdidate structure, 85
vdidation, 85
window - autodignment, 23
Mapping methods,
standard, 101
standard / mixed / copy al, 100
target-driven, 101
Mapping window,
autodignment, 64
Sylevision tabs, 60
MappingMap,
toTarget SchemaName, 38
Marked items,
missing items, 78
matches, 357
max, 314
Memory requirements, 462
Menu,
connection, 379

edit, 371

file, 367

function, 384

insert, 372

output, 387

tools, 391

view, 389
Merge,

multipleinput files, 248
Merging,

XML files, 192
mfd-filepath, 323
MFF,

and user-defined functions, 271
min, 314
min, max,

agregete function, 185
minOccurs/maxOccurs,

input processing optimization, 374
Missing items, 78
Missing nodes,

mapping missing nodes, 201
Mixed,

content mapping, 102

content mapping example, 107

content mapping method, 100

source-driven mapping, 102

standard mapping, 108
modulus, 329
Move,

parent/child connectors, 73
Move down,

item in component, 374
Move up,

item in component, 374
MSXML 6.0,

library, 391
msxsl:script, 457
Multi, 246

file support - languages, 246

input / output, 246
Multi file,

input / output, 248

processing (tutorid), 55
Multi-file,

input / output, 54
Multiple,

source schemas, 374
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Multiple,

target schemas, 39

targets and Java, 39

viewing multiple target schemeas, 43
multiple input,

items, 49
Multiple source,

tosingetarget, 192

to sindetarget item, 45
Multiple XML files,

from singe XM L source, 252
multiply, 329
MyDocuments,

examplefiles, 20

N

Name, 355, 360

connector, 379
Named,

template - namespaces, 305
Named template,

summing nodes, 310
Namespace,

named template, 305
Namespace URI,

DTD, 146
Namespace URIs,

and QNames, 149
Namespaces,

and wildcards (xs:any), 159
namespace-uri, 360
Nested,

user-defined functions, 298
nillable,

as attributein XM L schema, 152
node, 355

comparing boolean, 188

mapping missing nodes, 201

position, 203

summing multiple, 310

testing, 199
Node set,

complement, 34
node-name, 350
Nodes,

mandatory, 96
normalize-space, 339
normalize-unicode, 357
Not exist,

mapping missing nodes, 201
not-equal, 327
not-exists, 332
number, 317, 355

O

Onscreen help,

index of, 400

searching, 400

table of contents, 400
Optimization,

enableinput processing, 374
Optional,

input parameters, 298
Orange,

mandatory items/nodes, 96
Order,

components are processed, 116
Ordering Altova software, 401
Ordering data,

sort component, 170
oS,

for Altovaproducts, 462
Ouput,

save datafrom, 43
Output, 374, 387

add schemalocation to output, 374

multi file, 248

parameter, 298

previewing, 83

user-defined if bool = false, 298

vdidate, 85

validating, 85

XML instance, 374
Output icon,

mapping, 96
Override,

context, 203
Overview of MapForce, 10
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P

Parameter, 194, 195

and code generation, 194

command line, 88, 194

default value, 195

extending in functions, 133

in-context, 314

input - dy namic, 248

Input function as a 194, 195

optional, 298

output, 298

usingwildcards, 194
Parameter-name,

component name, 198
Parameter-value,

fileinstance, 198
Parent,

mapping and filters, 168
Parent context,

variable, 265
parse-dateTime, 317
parse-number, 317
Parser,

built into Altovaproducts, 463
Passing through data,

unchanged through value-map, 180
Path,

absolute when generating code, 39
Platforms,

for Altovaproducts, 462
position, 332, 352, 360

node/ context, 203

of filtered sequence, 203
Pretty print,

in output component, 374
Preview,

input component vaue, 195
Priority,

and filters, 168

function, 133
Priority context,

defining, 190
Processing Instructions,

Addingto target files, 155

Processing sequence,

of components in amapping, 116
Processors,

for download, 402
Properties,

vaue map table, 183

Q

QName support, 149
gname-related,
functions, 356
Question mark,
missing items, 78
Quotes,
and command line params, 194

R

RaptorXML Server,

executing atransformation, 18
Recursive,

cdlsin functions, 280

user-defined function, 214

user-defined mapping, 212
Reference, 366

functionsin M apForce, 313
Regex, 346
Registering your Altova software, 401
Regular expressions, 346
Relative,

paths - advantages, 255
Remove,

Connection, 73

copy-al connections, 110
remove-fileext, 323
remove-folder, 323
replace, 357
replace-fileext, 323
Resize,

component "best fit", 22
resolve-filepath, 323
resolve-uri, 350
Resource,
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Resource,
folder, 231
goba resource properties, 242
Restore,
child connectors, 73
Result of Transformation,
doba resources, 234
Retain connecions,
after deleting, 73
Retaining data,
passing through vliaue-map, 180
Root,
element of target, 187
Root element,
crestenew, 73
round, 329
round-half-to-even, 356
round-precision, 329
RTF,
tab, in mappingwindow, 60

S

Save,

datain Output window, 43
Schema, 374

add location to output, 374

and XM L mapping, 145

auto-generate from XM L file, 22

catdogfile, 90

multiple source, 374

multiple target, 39

name, strip from generated code, 374

recursive dements, 212

viewing multipletargets, 43
Schema names,

strip from table names, 374
Scripts in XSLT/XQuery,

see under Extension functions, 442
Search,

XSLT - Output tab, 371
Section,

CDATA, 157
Sequence,

of processing components, 116

position of item, 203

postition, 203
set-empty, 334
Setting,
connector, 379
Settings, 374
changing component, 374
component name, 374
set-xsi-nil, 332
Shortcut,
keyboard, 391
Simple type,
sorting, 170
Single target,
multiple sources, 192
Snap,
lines - auto-aign components, 64
Software product license, 471
Sort,
sort component, 170
Sort key,
sort component, 170
Sort order,
changing, 170
Source file,
split into multiple target files, 252
Source-driven,
- mixed content mgpping, 102
vs. standard mapping, 108
Specify value,
input component - preview, 195
Standard,
mapping method, 100, 101
mappingwith children, 108
mixed content mapping, 108
user-defined function, 282
Vs source-driven mapping, 108
XSLT library, 133
starts-with, 339, 357
string, 317, 350
string-join, 314
string-length, 339
Strip,
schemanames, 374
Stylevision,

chained mapping - fina component, 121, 126

tabs, in mapping window, 60
Substitute,
missing node, 199
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substitute-missing, 332
substitute-missing-with-xsi-nil, 332
substring, 339
substring-after, 339, 357
substring-before, 339, 357
Subtract, 329, 353
sum, 314

nodesin XSLT 1.0, 310
Support for MapForce, 402
Switch,

configuration - goba resource, 229
system-property, 362

T

Table, 374

lookup - vaue map, 177

strip schemanames, 374

strip schema names from, 374
Table data,

sorting, 170
Target,

multiple schemas, 39

root eement, 187

viewing multiple schemas, 43
Target file,

multiple from singe sourcefile, 252
Target item,

mapping multi-source, 45
Target-driven,

mapping, 108
Target-driven mapping, 101
Technical Information, 461
Technical support for MapForce, 402
Teminology, 12
Template,

cdling, 305

named - summing, 310
Test,

node testing, 199
Tokenize, 339, 342
Tokenize-by-length, 339, 342
tokenize-regexp, 339
Toolbar,

goba resource, 223
Tools, 391

Transform,
DoTransform.bat, 43
input data- vaue map, 177
Transformation language,
sdlecting, 82
Transformations,
RaptorXM L Server, 18
translate, 339
true, 351
Tutorial, 20
examples folder, 20
Type,
cast to target type, 374
Type driven,
connections, 110
Types,
derived types - xsiitype, 147

U

Unicode,
code point collation, 170
Unicode support,
in Altovaproducts, 465
unparsed-entity-uri, 362
upper-case, 357
URI,
inDTDs, 146
URIs,
and QNames, 149
User defined,
changing function type, 271
complexinput, 288
complex output, 293
ddeting, 271
function - inline/ standard, 280
function - standard, 282
functions, 271
functions - complex, 287, 293
functions - restrictions, 271
functions changngtypeof, 271
importingexporting, 271
look-up functions, 282
nested functions, 298
output if bool = fase, 298
User manual,
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User manual,
see aso Onscreen Help, 400
User-defined,
functions, 271
functions & mffs, 271
user-defined function,
recursive, 214
Using,
dobd resources, 229

V

Validate,
datain output window, 43
mapping project, 85
output data, 85
Validator,
in Altovaproducts, 463
Value,
default, 298
input component - preview, 195
Value-Map,
lookup table, 177
lookup table - properties, 183
passing data unchanged, 180
Variable,
inserting, 260
intermediate variable, 260
use cases, 260
Version,
wrapper class compatibility, 391
View, 389
Visual function builder, 271
Visual Studio,
versions supported - code generation, 391

W

Warning,
vdidation, 85
Wildcards,
use of quotes in command line, 194
xs:any - xs.any Atrribute, 159
Windows,

support for Altovaproducts, 462

Word2007+,
tab, in mgpping window, 60
Workflow,
start - dobd resource, 239
using goba resource, 234
Wrapper,
classes, 391
Wrapper classes,
version compatibility, 391

X

Xerces,
libraries, 391
XML,

generate XM L Schemafrom, 22

XML files,
from singe XM L source, 252
XML instance, 374
absolute path, 39
input, 374
output, 374
XML Parser,
about, 463
XML schema,
automatically generate, 22
XML to XML, 145
xpath, 360
summing multiple nodes, 310
xpath2,
library, 133
library functions, 350
XQuery,
Extension functions, 442
functions, 133
XQuery processor,
in Altovaproducts, 464
XSs:,
constuctors, 351
Xs:any (xs:anyAttribute), 159
xs:date, 352
xs:time, 352
xsi:nil,

as attributein XM L instance, 152

xsiitype,
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xsitype,
mappingto derived ty pes, 147
XSLT, 305
adding custom functions, 305
Extension functions, 442
generate multipletarget, 43
library functions, 360
previewing generated code, 84
standard library, 133
tab, in mapping window, 60
template namespace, 305
XSLT 1.0/2.0, 38
DoTransfrom batch file, 38
generate (tutorid), 38
XSLT 2.0,
adding custom functions, 309
XSLT processors,
in Altovaproducts, 464
XSLT2.0,
date constructor, 309

Y

Yellow,
mandatory items/nodes, 96

Z

Zto A,
sort component, 170
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