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14 Introduction

1 Introduction

Altova MapForce 2024 Professional Edition is a powerful data transformation and ETL tool for integrating data.
MapForce is a 32/64-bit Windows application that runs on Windows 10, Windows 11, and Windows Server
2016 or newer. 64-bit support is available for the Enterprise and Professional editions.

Vv MapForce®

MapForce enables you to conwert data from and to nearly any format. MapForce has a graphical interface @
that includes many options for managing, visualizing, manipulating, and executing individual mappings and
complex mapping projects. For data transformation, MapForce provides an extensive library of data processing
and conwersion functions & to filter and manipulate data according to the needs of your data integration
project.

As soon as you hawe finished designing your mapping, you can preview the output in a separate pane and save
the output to the desired location. Besides, you can generate code ¥ for external execution.

You can extend MapForce functionality by integrating MapForce with other Altova products:

e You can execute your mappings using MapForce Sener. This will help you automate business
operations that require repetitive data transformations. MapForce Server includes a powerful data
transformation engine and can perform any-to-any data conwersions. Importantly, it is a cross-platform
senver that is available on Windows, macOS, and Linux.

e RaptorXML Sener is a hyper-fast engine that validates your instances.

e FlowForce Sernver helps you automate your tasks and enables you to run your mappings as scheduled
jobs.

e StyleVision Sener generates output in HTML, RTF, PDF and Word.

e You can use StyleVision to design StyleVision Power Stylesheets that enable StyleVision Sener to
generate output in multiple formats.

e DatabaseSpy is a \ersatile tool that allows you to design, edit and query databases.

e XMLSpy is particularly useful when you want to edit your mapping files. Some MapForce dialogs allow
you to open files directly in XMLSpy.

e You can also use MapForce as a plug-in of Microsoft Visual Studio and Eclipse. This enables you to
access MapForce functionality without leaving your preferred development environment.

Last updated: 8 April 2024
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1.1 New Features

This section describes new features of each MapForce release. For more details, see the respective
subsection.

111 Version 2024

Version 2024 Release 2

e It is now possible to access various video tutorials in the MapFor ceExanpl es project (Professional and
Enterprise editions). Besides, you can also add your own links to external resources. For details, see
Project Basics ©.

e When you deploy your mapping to FlowForce Sener, you can choose to attach the mapping files for
later retrieval. This will prevent you from losing your mapping files and enable you to download them at
any time (Professional and Enterprise editions). For details, see Deploying Mappings to FlowForce
sener® .

e Database components can now share the same database connection at runtime (Professional and
Enterprise editions). For details, see Database Component Settings @,

e Itis now possible to create a Value-Map from enumeration types in XML (all editions) and XBRL
components (Enterprise Edition). This feature makes it easier and faster to map enumeration values:
Both sides of the Value-Map become pre-filled with all enumeration values, and you will only need to
review and edit the relevant values of the Value-Map. For more information, see Value-Maps ®,

e Support for .NET 8.0 for C# code generation (Professional and Enterprise editions). For details, see
Code Generation .

e Support for FORTRAS EDI messages (Enterprise Edition).

e Support for PostgreSQL 16, MySQL 8.2, MySQL 8.3, MariaDB 11.2, SQLite 3.45 (Professional and
Enterprise editions). For details, see Databases @

e Internal updates and optimizations.

Version 2024

e A new MapForce utility called PDF Extractor is now available (Enterprise Edition). The PDF Extractor
enables you to create PDF extraction templates that you can import into MapForce and use as source
components in your mappings.

e It is now possible to create Al-powered mappings in MapForce (Enterprise Edition). MapForce enables
you to create REST Web senice calls to an API, such as OpenAl API, Azure OpenAl API, AWS Al
Senices, etc.

e Support for SWIFT 2023 (Enterprise Edition).

e A new sl eep function is now available, which allows passing through data after a specified delay
(Professional and Enterprise editions). For more information, see sl eep %,

e Native support has been added for MySQL and MariaDB (Professional and Enterprise editions). For
more information about supported databases, see Databases @,

e The functionality of matching-children connections has been improved and extended to include new
matching options. For details, see Matching-Children Connections [ 5¢ }

e The Client Credentials and Resource Owner Password Credentials grant types are now supported in
OAuth credentials, in addition to the Authorization Code grant type (Enterprise Edition).

e Internal updates and optimizations.

© 2018-2024 Altova GmbH Altova MapForce 2024 Professional Edition



16 Introduction New Features

1.1.2 Version 2023

Version 2023 Release 2

e It is now possible to generate the st andal one='£s" declaration in the XML declaration of XML target
files. For details, see XML Component Settings ==

e The Help system has been reorégnized to provide Online Help by default, with an option to use the
locally installed PDF user manual as the alternative default.

e It is now possible to add sticky-note-style comments to a mapping. For more information, see
Comments ==,

e Settings have been added to define w.

e Support for VDA EDI messages has been added (Enterprise Edition).

e Internal updates and optimizations.

Version 2023

e Support for the following themes has been added: Classic, Light, and Dark. For more information, see
Window <=

e Internal updates and optimizations.

e Eclipse support has been updated and now covers the following versions: 2022-09, 2022-06, 2022-03
2021-12 (Professional and Enterprise editions). For more details, see MapForce Plug-in for Eclipse@.

e Support for ODETTE EDI messages (Enterprise Edition).

e Support for the Xll Transformation Registry 5 Specification (Enterprise Edition).

e Itis now possible to create database-based UDE parameters and variables € with a tree of related
tables (Professional and Enterprise editions).

e Itis now possible to send an appl i cati on/ x- ww«+ f or m ur | encoded request structure to a REST
senice (Enterprise Edition).

e Support for UN/EDIFACT D.21B and D.22A Directories (Enterprise Edition).

e Support for SQLite 3.39.2, MariaDB 10.9.2, and PostgreSQL 14.5 (Professional and Enterprise
editions). To find out more about all supported databases, see Databases @,

e Support for XML Schema Manager that provides a centralized way to install and manage XML
schemas for use across all Altova's XBRL-enabled applications.

e Support for mappable EDI delimiters (Enterprise Edition). The feature is currently supported for the
following EDI standards: EDIFACT, X12, and NCPDP SCRIPT.

1.1.3 Version 2022

Version 2022 Release 2

¢ Internal updates and optimizations

e Eclipse support has been updated and now cowers the following versions: 2021-12, 2021-09; 2021-06;
2021-03 (Professional and Enterprise editions). For details, see MapForce Plug-in for Eclipse.

e Support for Visual Studio 2022 in the MapForce Plug-in for Visual Studio and code generation
(Professional and Enterprise editions). For more information, see MapForce Plug-in for Visual
Studio® and code generation.

Altova MapForce 2024 Professional Edition © 2018-2024 Altova GmbH
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e Support for .NET 6.0 in code generation (Professional and Enterprise editions). For details, see code
generation.

¢ New database \ersions are supported: PostgreSQL 14, SQLite 3.37.2, MariaDB 10.6.5, MySQL
8.0.28, IBM DB2 11.5.7 (Professional and Enterprise editions). To find out more about all supported
databases, see Databases @

e It is now possible to preview images in the Project window (Professional and Enterprise editions). For
more information, see Project Basics @

e It is now possible to create EBA-conformant filing indicators for target XBRL components (Enterprise
Edition).

Version 2022

¢ Internal updates and optimizations

e Eclipse support has been updated and now cowvers the following versions: 2021-09; 2021-06; 2021-03;
2020-12 (Professional and Enterprise editions). For details, see MapForce Plug-in for Eclipse.

e Copy-all connections € now support JSON. This feature is available only for compatible JSON types
(Enterprise Edition).

e A new StyleVision output pane called Text has been introduced. If an SPS file is attached to a
component, the new plain text output format can be previewed in MapForce (Professional and
Enterprise editions). For more information, see StyleVision Outr_iut Panes <<,

e Support for ISON Schema in variables € and UDE parameters (Enterprise Edition).

e Support for NoSQL databases: MongoDB and CouchDB (Enterprise Edition). To find out more about all
supported databases, see Databases @D

e A new bson function library has now become available, which allows you to create and manipulate
some of the BSON types (Enterprise Edition).

e Support for UNJEDIFACT D.20B and D.21A Directories.

e  Support for SWIFT 2021.

114 Version 2021

Version 2021 Release 3

e Support for new JSON Schema Draft 2019-09 and Draft 2020-12 (Enterprise Edition only).

Version 2021 Release 2

e XSLT 3.0 is now supported as mapping language. See Generating XSLT Code®. MapForce now
includes new built-in functions that are supported when the mapping language is XSLT 3.0. For more
information, see Eunction Library Reference €9

e When generating C# code, you can select .NET Core 3.1 and .NET 5.0 as target frameworks from
code generation options (this adds to existing support for .NET Framework projects). For details, see
Generating C# code.

e Internal updates and optimizations.

Version 2021
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e A MapForce mapping can read BLOB (binary large object) data from binary files and write binary files
to the disk. This makes it possible, for example, to read BLOB fields from a database and save them
as image files on the disk, or to read binary files such as PDFs from the disk and save them as
xs: base64Bi nary fields within an XML file. See Binary Files ® for more information.

¢ New database \ersions are supported: MariaDB 10.4, 10.5

e New Eclipse versions are supported: 2019.09, 2019.12, 2020.03, 2020.06

¢ When joining multiple database tables or views using SQL join components in a mapping, you can set
the join mode either as LEFT OUTER JOIN or INNER JOIN, see Changing the Join Mode <<,

¢ Internal updates and optimizations.

1.1.5 Version 2020
Version 2020 Release 2

e A new Manage Libraries window®? is available that enables you to view and manage all function
libraries imported at document and at program level (this includes MapForce user-defined functions and
other kinds of libraries). This makes it possible, for example, to easily copy-paste user-defined
functions from one mapping to another, see Copy-Pasting UDFs Between Mappings .

e When a mapping file imports libraries, the path of imported library files is relative to the mapping file by
default, see Relative Library Paths %, You can still import mappings at application lewel, like in
previous releases, but in this case the library path is always absolute.

e If a mapping file imports XSLT or XQuery libraries, you can generate XSLT or XQuery code that
references the imported library files using a relative path. The new option is available in the Mapping
Settings @ dialog box.

e The MapForce API® has been enhanced with new members that enable you to manage imported
libraries programmatically (for example, add or remove them).

e Code generated for XML schema wrapper libraries now provides more control over element
namespaces and prefixes. New methods are available to declare or override namespaces for an
element, or to append an element with a prefixed namespace. See Example: Purchase Order®.

e New database versions are supported: PostgreSQL 12.1 and Informix 14.10.

e Internal updates and optimizations

Version 2020

e  Support for Visual Studio 2019 in the MapForce Plug-in for Visual Studio® and code generation.

e Support for Eclipse 4.9 - 4.12, see MapForce Plug-in for Eclipse .

e If an Oracle package contains public stored procedures or functions, those are also available to the
mapping, see Adding Stored Procedures to the Mapping@.

e You can configure a database component so that database object nhames are treated as relative to the
default schema, not bound to a particular schema. This helps sawe time if you need to switch to a
different database in future, see Switching Databases and Schemas (22}

e You can deploy Global Resources created in MapForce to FlowForce Senver, see Deploying Global
Resources to FlowForce Server@.

e When replacing values with the help of a look-up table, you can paste tabular data (key-value pairs)
from external sources such as CSV or Excel into the mapping. Also, it is easier to handle cases when
a value is not found in the predefined look-up table—processing such values no longer requires the use
of subst i t ut e- m ssi ng function. See Using VaIue—Maps.

e Internal updates and optimizations
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1.2 What Is MapForce?

Altova website: ¢ Data mapping tool

MapForce is a powerful graphical tool for any-to-any conversion and integration. See Mapping: Sources and
Targets for a complete list of available data formats. A typical mapping consists of one or more data
sources and one or more data targets. The mapping can also include one or several transformation
components that provide you with an extensive range of data&ocessing and filtering options. To find out
more about various mapping scenarios, see Mapping Scenarios and Tutorials ¥,

To be able to carry out a mapping, you must provide a data structure that describes the structure of each of

your source and target files. For example, an XML schema defines the structure of an XML document. The
mapping (from source to target) is achieved by means of a drag-and-drop graphical user interface. You do not

have to write any program code for the mapping. The code is generated for you by MapForce. You can then use

this code to transform documents with the source data structure to documents with the target data structure.

All editions of MapForce are available as 32-bit applications. MapForce Professional and Enterprise editions are

additionally available as 64-bit applications.

Abstract model

The abstract model below illustrates one of the basic scenarios of data transformation in MapForce. The source
schema describes the structure of the source instance. The target schema describes the structure of the target
instance. Depending on your needs, source and target schemas can be the same or different structures. When
you connect the source and target, the mapping generates transformation code (in the selected transformation
Ianguage) that reads data from the source instance and writes this data to the targ instance. To see how

this data transformation model is implemented in a concrete example, see Tutorial 1

SourceSchema Used in Ir\ {__Usedin TargetSchema
edin |
1] L]
4] [E)
2 =
5 5
[T} L%
L] K
(] ]

Transformation
Sourcelnstance -M_ -!m Targetinstance
Code

In real-life situations, you can mix and match any combination of data sources (e.g., XML, EDI, and text files)

and map them to any combination of data targets (e.g., a database and an Excel file).
Conventions
Mapping files illustrated and referenced in the manual can be found in the following locations:

e C:\ User s\ <user nanme>\ Docunent s\ Al t ova\ MapFor ce2024\ MapFor ceExanpl es
e C: \ User s\ <user nane>\ Docunent s\ Al t ova\ MapFor ce2024\ MapFor ceExanpl es\ Tut ori al
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o C
\ User s\ <user nanme>\ Docunent s\ Al t ova\ MapFor ce2024\ MapFor ceExanpl es\ Tut ori al \ Basi cTutori a
I's

In this section
This section is organized into the following topics:

e Mapping: Sources and Targetsm
e Mapping Scenarios

e Transformation Languages

e Integration with Altova Products

1.2.1 Mapping: Sources and Targets

In MapForce, source and target are essential terms that refer to data structures from which or to which data is
mapped, respectively. Technologies that can be used as mapping sources and targets are listed below.

MapForce Basic Edition

e XML and XML Schema

MapForce Professional Edition

XML and XML Schema

Flat files, including comma-separated values (CSV) and fixed-length field (FLF) format
Databases: all major relational databases

Binary files (raw BLOB content)

MapForce Enterprise Edition

XML and XML Schema

Flat files, including comma-separated values (CSV) and fixed-length field (FLF) format

Data from legacy text files can be mapped and conwerted to other formats with MapForce FlexText
SQL Databases: all major relational databases

NoSQL Databases

Binary files (raw BLOB content)

EDI standards

JSON files

Microsoft Excel 2007 and later files

XBRL instance files and taxonomies

Protocol Buffers

PDF files based on PDF templates created in the PDF Extractor (can only be used as data sources)

1.2.2 Mapping Scenarios

Altova website: ¢ MapForce Video Demaos
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Depending on your business needs and requirements, the complexity of your mappings can vary: For example,
you may need to configure your mapping to read data from one source and write this data to multiple targets or
to merge data from multiple sources into one target. Different data structures can be used as sources and
targets: e.g., XML files, databases, EDI files, etc. To find out more about the supported data formats, see

Mapping: Sources and Targets.

The complexity of mapping designs is illustrated in but not limited to the following scenarios:

e Mapping one source to one target. For more information, see Tutorial 160

e Merging multiple data sources into one target. For more information, see Tutorial 26

e Mapping data from one source to the first target, then filtering the data in such a way that only a
subset of this data is mapped to the second target. See Tutorial 3%,

e Mapping multiple sources to multiple targets. See Tutorial 4=,

Regardless of the technology you work with, MapForce typically determines automatically the structure of your
data or suggests supplying a schema for your data. MapForce can also generate schemas from a sample
instance file. For example, if you have an XML instance file but no schema definition, MapForce can generate it
for you. Thus, MapForce makes the data inside the XML file available for mapping to other files or formats. To
find out more about the basic terms and features of MapForce, see Mapping Fundamentals € and User
Interface Oveniew®.

Projects (Professional and Enterprise editions)

For easier access and management, you can organize your data mapping designs into mapping projects. In
addition to generating code for individual mappings within the project, you can generate program code for entire
projects. For details, see Proiects.

1.2.3 Transformation Languages

In MapForce, a transformation language is used to generate transformation code that executes mappings. You
can select/modify a transformation language at any time. You can generate program code Via the menu
command File | Generate Code in or File | Generate Code in Selected Language and use this code to
carry out data transformations outside of MapForce. For more information, see Code Generation ¥,

Depending on the MapForce edition, you can choose the following languages for your data transformation:

Basic Edition Professional and Enterprise editions

e XSLT1.0
e XSLT 2.0
e XSLT 3.0

XSLT 1.0
XSLT 2.0
XSLT 3.0
BUILT-IN
XQuery
Java

C#

C++

If you select XSLT 1-3 or XQuery as a transformation language, you will be able to view the transformation code
in a separate pane of MapForce.

To select a transformation language, do one of the following:
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¢ In 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 (shown below).

EUILT
IH -

WLT e illa B

L Do

[
=
=
=

When you change the transformation language of the mapping, certain MapForce features may not be
supported for that language. For more information, see Support Notes <&,

As you design or preview mappings, MapForce validates the integrity of your schemas and transformations. If
any validation errors occur, MapForce displays them in the Messages window® . This is helpful, because you
can immediately review and correct these errors.

BUILT-IN

When you select Built-In as a transformation language, MapForce uses its native transformation engine to
execute mappings. MapForce also uses this option implicitly whenever you preview the output of a mapping in
which the selected transformation language is Java, C#, or C++.

The Built-In engine executes mappings without the need for any external processors, which may be a good
choice if memory usage is an issue. If you do not need to generate program code in a specific language, use
Built-In as a default option, because it supports most MapForce features compared to other languages (see
Support Notes@). Furthermore, if you select Built-In as a transformation language, you will be able to

automate your mappings with MapForce Sener. For more information, see Automation with Altova Products @@

1.2.4 Integration with Altova Products

Transformations can be run inside MapForce using built-in XSLT/XQuery engines. MapForce can also be used
in tandem with other Altova products (see below).

XMLSpy
If XMLSpy is installed on the same machine, you can conveniently open and edit any supported file types by

opening XMLSpy directly from the relevant MapForce contexts. For example, the menu command Component
| Edit Schema Definition in XMLSpy is available when you click an XML component.

RaptorXML Server

You can choose to run the generated XSLT code directly in MapForce and preview the data transformation
result immediately. When you need increased performance, you can process the mapping using RaptorXML
Server, an ultra-fast XML transformation engine.

MapForce Server (Enterprise and Professional editions)

You can automate MapForce tasks with the help of Altova MapForce Sener, which can be installed on
Windows, Linux, and macOS systems. MapForce Sener enables you to run the transformations specified in a
mapping, not only from the command line of the respective OS but also through API calls ((NET, COM, Java).
FlowForce Server (Enterprise and Professional editions)

You can also automate MapForce tasks with the help of Altova FlowForce Server, which can be installed on
Windows, Linux, and macOS systems. FlowForce Server enables you to carry out MapForce Server tasks
according to a schedule.

StyleVision (Enterprise and Professional editions)

With the help of StyleVision, you can design or reuse existing StyleVision Power Stylesheets and preview the
result of the mapping transformations as HTML, RTF, PDF or Word 2007+ documents.
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MapForce as a plug-in
MapForce Professional and Enterprise editions can be installed as a plug-in of Visual Studio and Eclipse

integrated development environments. This way, you can design mappings and get access to the MapForce
functionality without leaving your preferred development environment.

For more information about automating tasks, see Automating MapForce Tasks with Altova Products @, 1o
find out more about using MapForce as a plug-in, see Plug-in for Visual Studio and Plug-in for Eclipse %,

© 2018-2024 Altova GmbH Altova MapForce 2024 Professional Edition



24 Introduction User Interface Oveniew

1.3 User Interface Overview

The graphical user interface of MapForce is organized as an integrated development environment. The main
interface components are illustrated below. You can change the interface settings by using the menu command
Tools | Customize. Use the ™ * * puttons displayed in the upper-right corner of each window to show, hide,
pin, or dock it. If you need to restore toolbars and windows to their default state, use the menu command Tools
| Restore Toolbars and Windows.

The image below illustrates the main parts of the MapForce graphical user interface.

Mapping window

Altova MapForce - [ShortApplicationinfo.mfd]
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Jal= 2 6 . | Defoul B, e e oI e Y
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Libraries v 3 X -
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string-join result <> subsection Further d » <>Boid
sum result = author Author of the descri 1 3 L D ttalic
Fibe text()
=] conversion functions € ¥Trademark
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format-dateTime result . , N
i i format-number result
‘ Function library ‘ : [Mapping | DBQuery | Output | @ HTML | @ RTF | @ PDF | © Word2007 | @ Text
format-time result
number result &) ShortApplicationinfo.mfd 4 b x
parse-date result Overview w 0 X Messages - o X
parse-dateTime result = = v
v A {n]
- b 113 -
F’rt}ject window 3::_::: & :::“ q 9 ShortApplicationInfo.mfd: Document loaded. - 0 error(s), 0 war
string result q
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MapForce Enterprise Edition CAP MUM SCRL

In the screenshot above, the panes with the green logos are StyleVision panes. For details, see StyleVision
Output Panes €.

For more information about the features and functions of each part of the interface, see the topics below:

Bars
Windows

Messaﬁes Window
Panes
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1.3.1 Bars

This topic gives an oveniew of the available bars.

Menu bar and toolbars

The Menu bar displays the menu items. Each toolbar displays a group of buttons representing MapForce
commands. You can reposition the toolbars by dragging their handles to a desired location. The screenshot
below illustrates the the Menu bar and toolbars. The actual interface depends on your MapForce edition and
the settings you choose.

a7 File Edit  Insert Project Component Connection Function Output Debug WYiew Tools Window Help
=35 % B2 R Bl (8 oy . | Default =
PO RXNEOE WY Eh e OE 00 s 5T e,

Application status bar

The application status bar appears at the bottom of the MapForce window and shows application-level
information. Tooltips are displayed when you move the mouse over a toolbar button. If you are using the 64-bit
version of MapForce, the application name appears in the status bar with the x64 suffix. There is no suffix for
the 32-bit version.

1.3.2 Windows

This topic gives an ovenview of the available windows.

Libraries window

The Libraries window lists the MapForce built-in functions organized by library. The list of available functions
changes depending on the transformation language you select either from the Output menu or from the
Language Selection toolbar. For more information, see Transformation Languages. If you have created
user-defined functions or imported external libraries, they also appear in the Libraries window.

© 2018-2024 Altova GmbH Altova MapForce 2024 Professional Edition



26 Introduction User Interface Overnview

Libraries x

E core ~

=—laggregate functions

avg result =
count result =
max result =,
max-string result =,
min result =,
min-string result =,
string-join result =
sum result =

== conversion functions

boolean result =
format-date result =
format-dateTime result =
format-number result =
format-time result =
number result =
string result = w
Search for function -

Add/Remove Libraries...
= Libraries | B3 Project

To search functions by name or by description, enter the search value in the text box at the bottom of the
Libraries window. To find all occurrences of a function (within the currently active mapping), right-click the
function and select Find All Calls from the context menu. You can also view the function data type and
description directly from the Libraries window. For more information, see Functions @

Project window (Enterprise and Professional editions)

MapForce supports the Multiple Document Interface and allows grouping your mappings into mapping projects.
The Project window shows all files and folders that have been added to the project. Project files have a *. nf p
(MapForce Project) extension. To search for mappings inside projects, click anywhere inside the Project
window and press CTRL + F. For more information, see Projects &
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Mapping window(s)

MapForce uses a Multiple Document Interface (MDI). Each mapping file you open in MapForce has a separate
window. This enables you to work with multiple mapping windows and arrange or resize them in various ways
inside the main (parent) MapForce window. You can also arrange all open windows using the standard
Windows layouts: Tile Horizontally, Tile Vertically, Cascade. When multiple mappings are open in MapForce,
you can quickly switch between them using the tabs displayed under the Mapping pane (see screenshot
below).

4

Mapping XSLT2 Output
%HE-.'—.- Designl %HE-.‘.- Design2 I%HEW Design3

You can access Window management options using the menu command Window | Windows. The Windows
dialog box allows you to perform various actions including activating, saving, closing, or minimizing open
mapping windows. To select multiple windows in the Windows dialog box, click the required entries while
holding the Ctrl key pressed.

Manage Libraries window

From this window you can view and manage all user-defined functions (UDFs) and imported custom libraries
(including compiled Java .class files and .NET DLL assembly files) that are used by the currently open
mappings.

By default, the Manage Libraries window is not visible. To display it, do one of the following:

¢ Inthe View menu, click Manage Libraries.
e Click Add/Remove Libraries at the bottom of the Libraries window.
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e Oy Library Imports

You can choose to view UDFs and libraries only for the mapping document that is currently active or for all
open mapping documents. To view imported functions and libraries for all of the currently open mapping
documents, right-click inside the window and select Show Open Documents from the context menu.

To display the path of the open mapping document instead of the name, right-click inside the window and
select Show File Paths from the context menu.

For more information, see Manage Function Libraries@.

Overview window

The Overview window gives a bird's-eye view of the Mapping pane@. Use it to navigate quickly to a particular
location in the mapping area when the size of the mapping is very large. To navigate to a particular location in
the mapping, click and drag the red rectangle.

Overview *

L
L |

1.3.3 Messages Window

The Messages window (see screenshot below) shows validation statuses, messages, errors, and/or warnings
when you preview or validate ¥ a mapping. Click the underlined text in the Messages window to see a
component or structure which caused the information, warning, or error message.
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Validation status icons

When you validate a mapping, MapForce checks, for example, for unsupported component kinds, incorrect or
missing connections. The validation result is displayed in the Messages window with one of the following status
icons:

Icon Meaning

(] Validation has completed successfully.
&) Validation has completed with warnings.
X Validation has failed.

The Messages window may additionally display any of the following message types: information messages,
warnings, and errors.

Icon Meaning

! ] Indicates an information message. Information messages do not stop the mapping
execution.

i Indicates a warning message. Warnings do not stop the mapping execution. They appear,
for example, when you do not create connections to some mandatory input connectors. In
such cases, the output will still be generated for those components where valid connections
exist.

1] Indicates an error. When an error occurs, the mapping execution fails, and no output is
generated. The preview of the XSLT or XQuery code is not possible.

To highlight the component or structure which caused the information, warning, or error message, click the
underlined text in the Messages window.

Message-related actions
The Messages window enables you to take the following actions:
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Icon Description

| Filter messages by sewerity: information messages, errors, and warnings. Select Check All
to include all sewerity lewels (this is the default behavior). Select Uncheck All to remowve all
sewerity lewvels from the filter. In this case, only the general execution or validation status
message is displayed.

| Jump to the next line.

al Jump to the previous line.

Copy the selected line to the clipboard.

Copy the selected line to the clipboard, including any lines nested under it.

Copy the full contents of the Messages window to the clipboard.

A Find a specific text in the Messages window. Optionally, to find only words, select Match
whole word only. To find text while preserving the upper or lower case, select Match
case.

& Find a specific text starting from the currently selected line up to the end.

A& Find a specific text starting from the currently selected line up to the beginning.

X Clear the Messages window.

When you work with multiple mapping files simultaneously, you might want to display information, warning, or
error messages in individual tabs for each mapping. In this case, click the numbered tabs available on the left
side of the Messages window before validating the mapping.

1.34 Panes

This topic gives an oveniew of the available panes.

Mapping pane

The Mapping pane is the working area where you design mappings . vou can add mapping components
(e.qg., files, schemas, constants, variables, and so on) to the mapping area from the Insert menu. For more
information, see Add Components to Mappingm. You can also drag functions from the Libraries window into
the Mapping pane. For details, see Add a Function to the Mapping %=

XSLT pane

The XSLT pane displays the XSLT transformation code generated from your mapping. To switch to this pane,
select XSLT, XSLT 2 or XSLT3 as a transformation Ianguage and click the tab with the same name.

This pane provides line numbering and code folding functionality. To expand or collapse portions of code, click
the + and - icons at the left side of the window. Any portions of collapsed code are displayed with an ellipsis
symbol. To preview the collapsed code without expanding it, move the mouse cursor over the ellipsis. This
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opens a tooltip that displays the code being previewed, as shown in the image below. Note that, if the
previewed text is too big to fit into the tooltip, an additional ellipsis appears at the end of the tooltip.

=

<?uml version="1.8" encoding="UTF-8"?>

2 Eel--[]--»

11 Flexsl:stylasheet version="1.8" xmlns:xsl="http://www.w3.org/19940/
XsL/Transform™ xmlns:xs="http:/ www.w3.0rg/2081/XML5chema” exclude-
result-prefixes="xs"»

12 <xslioutput method="wml" encoding="UTF-8" indent="yes"/>

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

14 «xsl:variable name="varl initial" select="."/:

15 = <PersonList:

16 <wsliattribute name="wxsi:noNamespaceSchemalocation”

namespace="http://www.w3.0org/2881/XML5chema-instance">file: ///C:/
Users/altova/Documents/Altova/MapForce2828/MapForceExamples/
PersonList.xsd</xsl:attribute>

17 I <xslifor-each select="{(./Company/Employees/node())[./

self::*]">[...]</xsl:for-each>

31 £/Persanl ist:
32 - ¢/xsl| <xsl:variable name="var2_filter" select="."/>
33 —<fwslisty <Person
34 <xwsl:attribute name="role">
<xslivalue-of select="local-name(.)"/> —_
</xsl:attribute>
Mapping XSLT <Firsts
) | <xsl:value-of select="FirstName"/>
=w PersonList.mfd* </Firsts 4 B X
Cverview <Last> v o X
<xsl:value-of select="LastName" />
</Last>
</Person:

To configure the display settings, including the indentation, end of line markers, and others, right-click the pane

and select Text View Settings from the context menu. Alternatively, click (Text View Settings) in the
toolbar.

XQuery pane (Enterprise and Professional editions)

The XQuery pane displays the XQuery transformation code generated from your mapping when you click the
XQuery button. This pane is available when you select XQuery as a transformation language. This pane also
provides line numbering and code folding functionality, which works in a similar way as in the XSLT pane (see
abowe).

DB Query pane (Enterprise and Professional editions)

The DB Query pane allows you to directly query any major database. You can work with multiple active
connections to different databases. For more information, see Browsing and Querying Databases @&,
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The Output pane displays the result of the mapping transformation. If the mapping generates multiple files, you
can navigate sequentially through each generated file.
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P =

16
17
18
15

<?xml version="1.8" encoding="UTF-8"7?»

Fl<PersonList xmlnz:xsi="http:/  www.w3.org/2081/XMLS5chema-instance’
xsi:noMamespaceSchemalocation="file:///C:/Users/altova/Documents/
Altova/MapForce2@2e/MapForceExamples/Personlist.xsd">

= <Person role="Manager":>
<First»Vernon</Firsts
<Last»Callaby</Last>

- </Person®

= <Person role="Programmer":
<First>Frank</First:
<LastrFurther</Lasts

- </Person:

= <Person role="Support™:
<FirstxLoby</First>
<last*Matise</Last>

- </Person®

= <Person role="Support":
<First»Susi</Firsts:
<LastrSanna</Last>

- </Person:

—</PersonList>

Mapping XS0T |0utput

== PersonList.mfd*

9 F X

This pane also provides line numbering and code folding functionality, which works in a similar way as in the
XSLT pane (see abowe).

StyleVision output panes (Enterprise and Professional editions)

If you hawe installed Altova StyleVision, the StyleVision output panes will become available next to the Output
pane. The StyleVision output panes enable you to preview and save the mapping output in HTML, RTF, PDF,
and Word 2007+ formats. This is possible thanks to StyleVision Power Stylesheet (SPS) files designed in

StyleVision and assigned to a mapping component in MapForce.
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2 Mapping Fundamentals

A MapForce mapping design (or simply mapping) is the visual representation of how data is to be transformed
from one format into another. A mapping consists of components that you add to the mapping area to create
your data transformations. A valid mapping consists of one or several source components connected to one or
seweral target components. You can run a mapping and preview its result directly in MapForce. You can
generate code and execute it externally. You can also compile a mapping to a MapForce execution file and
automate this mapping execution using MapForce Server or ElowForce Sernver, for example. MapForce saves
mappings as . nfd files.

The screenshot below illustrates the basic structure of a mapping:

Source component Target component
& Books N & BooksOutput h
= ] File: Books.xml File/Stri = [] File: BooksOutputaxmi _
-E<>books “E< > library

“E<>book b4 ¥last_updated

—— -2 <> publication

........ £ % author {}Id

e Dtitle 4 Fauthor

& rcategory b ptitle

L yyear & >genre

/ b publish_year
Output connector Connection Input connector
New mapping

To create a new mapping, click . (New) in the toolbar. Alternatively, click New in the File menu. Then
select Mappiég and click OK. The next step is to add components to the mapping and create
connection .

Main parts of a mapping
The subsections below describe the main parts of a mapping design.

Component
In MapForce, the term component is what represents visually the structure of your data, or how data is to be

transformed. Components are the central building pieces of any mapping and are represented as rectangular
boxes. Components can be divided into two large groups:

e Source and target components
o  Structural®™ and transformation € components

Note that these two groups are not mutually exclusive. The first group reflects the relations between
components: e.g., one component can be a source for one component and a target for another component.
MapForce reads data from a source component and writes this data to a target component. When you run a
mapping, the target component instructs MapForce to generate a file (or multiple files) or output the result as a
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string value for further processing in an external program. The types of components from the first group are
described below:

e A source is located on the left of a target component. MapForce reads data from the source.

e Atarget is located on the right of a source. MapForce writes data to the target component.

e A pass-through component is a subtype of source and target components. A pass-through component
acts both as a source and target. For more information, see Chained Mappings@. Note that only
structural components can be pass-through.

The second group (structural/transformation components) shows whether a component has a data structure or
is used to transform data mapped from another component.

To find out more about components and component-related actions, see Components [ §

Connector

A connector is a small triangle located on the left or right side of a component. Input connectors are on the left
of a component and show data entry points to that component. Output connectors are on the right of a
component and show data exit points from that component.

Connection

A connection is a line that you can draw between two connectors. When you create connections, you instruct
MapForce to transform data in a specific way: for example, to read data from an XML document and write it to
another XML document.

In this section

This section describes the most common MapForce tasks and concepts. The section is organized into the
following subsections:

Components@
Connections

General Procedures and Features@
Projects
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2.1 Components

Components are the central elements of any mapping design in MapForce. Visually, components are
represented as rectangular boxes in the mapping area. This topic gives an ovenview of structural and
transformation components (see example below). The distinction is based on whether a component has a data
structure or is used to transform data. See the description of these types in the subsections below. See also
Mapping Fundamentals @ Besides structural and transformation components, you can also add comments to
your mapping (see Comments below).

Components example
The sample mapping below illustrates two data source components (Books and Li br ary), one data target

component (Mer gedLi br ary), and one transformation component (the curr ent - dat eTi me function).

# Books f: current-dateTime # MergedLibrary
= El File: Books.xml File/5 result = D File: MergedLibrary.xml File/Str
@< books @< Ylibrary
‘B<¥book B B e £ >last_updated
- ‘B< ¥ publication
b dauthor 0 B e £ id
. ....... Lotite 9B B e & >author
ok dcategoy O BB £ ritle
ek dyear 0 BB £ >genre
------- £ »publish_year
& Library <> publication (2)
2 {] File: Libraryxml File/S> 7 B e <{>id
‘E<Mibray 000 > B e < author
fDlast updated > B e < title
-A<>publication B B « >genre
e I S <> publish_year
....... <% author
L itle
4 Fgenre
e {}puhﬁsh_veal

Structural components

Structural components represent an abstract structure of your data (e.g., an XML file). The list of structural
components that can be used as data sources and targets is given in Structural Components @ structural
components can read data from some source(s), write data to some target(s), and store data at some
intermediary stage in the mapping process (e.g., to preview the data). The table below gives an oveniew of
structural components and their respective toolbar buttons.

Icon Description
£ XML component
E Text component (Professional and Enterprise editions)
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lcon

Description

]

Database component (Professional and Enterprise
editions for SQL Databases; Enterprise Edition for
NoSQL databases)

JSON component (Enterprise Edition)

Microsoft Excel component (Enterprise Edition)

EDI component (Enterprise Edition)

XBRL component (Enterprise Edition)

Protocol Buffers (Enterprise Edition)

Transformation components

Transformation components help you transform data®@  store an intermediate map!ini result & for further
processing, 0] sort@, group“?  join“# | and filter " your data. You can

also add an exception

replace a value by another value

, Which stops the mapping process and displays an error when a condition defined by

a filter occurs. The table below gives an oveniew of transformation components and their respective toolbar

buttons.
Icon Description
L Simple input
H. Simple output
= Filter component
4z Sort component
# Built-in function
| User-defined function
izl SQL/NoSQL-WHERE/ORDER component
(Professional and Enterprise editions)
oIk Value-Map component
AR

Variable

Web senice function (Enterprise Edition)

3| %

Exception (Professional and Enterprise editions)

Constant

i2/

If-Else Condition
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Icon Description
B4 Join component (Professional and Enterprise editions)
Comments

MapForce allows adding comments as standalone components and as notes under existing components.
Comment text is available not only in a mapping, but it is also added to the generated mapping
documentation@. In the generated mapping documentation, component comments are added directly below
the corresponding component, and comment components are part of the Remaining components section.

Comment components
Comment components are free-standing boxes that can display multi-line text and cannot be connected to any

other components. To add a comment component, you can select one of the following options:

-

e Select the = toolbar command, which opens a dialog where you can type your comment.

e Select the Insert | Comment menu command, which opens a dialog where you can type your
comment.

¢ Double-click the empty area of your mapping, type the # sign, type a comment, and press Enter. The
# sign will not appear in the comment box.

To move a comment, drag it to the desired location. To delete a comment, click on the comment box and press
the Delete key. An example of a comment component is illustrated below (red rectangular box).

I Supplies names of target files I

[c=|"publication B

f: concat
-
o

resuItT

f: getfileaxt
B filepath |extension I

Component comments
Besides free-standing comment boxes, you can also add comments to any existing components. Such

comments are displayed below the component (circled red below).
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El D File: FilteredLibrary.xml File,
[> -2 < >ibrary

£ »genre

£ »publish_year

To add a comment under an existing component, you can choose one of the following options:

e Right-click inside the component and select Edit Comment from the context menu. This opens a
dialog where you can enter your comment.

e Select a component to which you would like to add a comment. Then select Edit Comment in the
Component menu. This opens a dialog where you can enter your comment.

The display of components' comments can be limited to a specified number of lines, which can be defined in
the menu Tools | Options | General | Mapping View. For more information, see Options.

To remove a component comment, take one of the following steps:

e Double-click the comment, delete all text, and click Enter.
¢ Right-click the comment or inside the component, select Edit Comment from the context menu,
delete text, and click OK.

Edit comments
You can edit both types of comments in one of the following ways:

e Double-click the text of the comment and start editing directly in the box. Then press Enter.

e Right-click the comment box, edit the text in the Edit Comment dialog, and click OK. For component
comments, you can also access the Edit Comment dialog by right-clicking inside the component and
selecting the Edit Comment option in the context menu.

In this section
This section gives an ovenview of components and is organized into the following topics:

e Add Components 0

e Component Basics
e File Paths
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2.1.1 Add Components

This topic explains how to add components to a mapping. To add a component, you need to create a new
mapping design@ first and then do one of the following:

e Inthe Insert menu, choose a component type (e.g., XML Schemal/File).
e Drag a file from Windows File Explorer into the mapping area.
e Click the relevant button in the Insert Component toolbar (see screenshot below).

Insert Component - X
e ZXIEWE w AP s GO B MM 2 3T AR

Each component type has a specific purpose and function. To get an ovenview of components, see
Components ¥, To find out more about data structures that can be used as sources and targets, see
Structural Components @ For information about MapForce components used to store data temporarily or to

transform it, see Transformation Components.

When you want to add a structural component to your mapping, you can choose to add a local file, a
component from a URL or from the list of global resources (see subsections below).

Add components from URL

Adding components from a URL is supported only for source components @ T1he supported protocols are
HTTP, HTTPS, and FTP. Depending on the type of data structure, the instructions on how to add a component
from a URL may vary. For most data structures, the following instructions apply:

1. Select the component type you wish to add (e.g., XML Schemal/File).
2. Click Switch to URL in the Open dialog box.
3. Enter the URL of the file in the File URL text box and click Open (see below).
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Open @

File URL: hitpe /4 /D ocuments/BoakList xed -
Open as: File load
71 Auto T EML @ D7D @ Uze cache/prosy ! Reload
|dentification

Remember pazsword

User. Password: wsssssssssssse between application startz

Available files

Server URL:  htkpe /s - Browse

Thiz iz a Microzoft® SharePaoint® Server

+-[) Cache Profiles -
[ Documents

+ -[& Forms

@ BookList.axml

m

@ Empl Check In... 1N
Undo Check Out... -
e Folder Delete
[ Switzh ta File Dialag I I Switzh ta Global Besources [ Open ] I Cancel I

The list below describes the available options in the Open dialog.

Open as: This option defines grammar for the parser. The default and recommended option is Auto.

File load: If the file you are loading is not likely to change, select the Use cache/proxy option to cache
the data and speed up file loading. Select Reload if you want the file to be reloaded every time you
open the mapping.

Identification: If the server requires password authentication, you will need to enter your user name and
password. If you want your user name and password to be remembered next time, select the check
box Remember password between application starts.

Server URL: For servers with Web Distributed Authoring and Versioning (WebDAV) support, you can
browse files after entering the sener URL in the Server URL text box and clicking Browse. Although
the preview shows all file types, make sure to open the same file type as in Step 1 above. Otherwise,
errors will occur.

Check in/out: If you use a Microsoft SharePoint Server, select the check box This is a Microsoft
SharePoint Server. This displays checked-in/checked-out files in the preview area. If you want to make
sure that no one else can edit the file on the server while you are using it, right-click the file and select
Check Out (see screenshot above). To check in any file that you previously checked out, right-click
the file and select Check In.
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e Switch to File Dialog: Clicking this button will redirect you to the dialog in which you can select a local
file.

e Switch to Global Resources: Clicking this button will redirect you to the dialog that allows selecting a
global resource.

Add global resources

If you have defined a database (Professional and Enterprise editions), a file, or a folder as a global resource,
you can add it to your mapping. For more information about global resources, see Altova Global Resources oiL ]
Depending on the type of data structure you are working with, the instructions on how to add a global resource
may very. For most data structures, the following instructions apply:

1. Select the component type you wish to add (e.g., XML Schemal/File).
2. Click Global Resources in the Open dialog box.
3. Select one of the resources from the list and click Open (see below).

Global Resources:

B[] Files

E| MappingResult
- ﬂ BookCatalog
E%Fulders;" Base URLs
e [ Inveice

Switch to File Dialng Switch to URL Cancel

If you want to add, edit, or delete global resources, click the Manage Global Resources icon (circled red
above). The Open dialog for global resources allows you to switch back to the dialog with local files (Switch to
File Dialog) or open a file from a URL (Switch to URL).

If you have created a database as a global resource and you want to add it to your mapping, follow the steps
described in Global Resources @@

2.1.2 Component Basics

This topic explains how to set, search and manipulate structural components@. For more information, see the
subsections below.
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Change component settings

After you add a component to the mapping area, you can configure its settings in the Component Settings
dialog box. You can open the Component Settings dialog box in one of the following ways:

e Double-click the component header.
e Select the component and click Properties in the Component menu.
¢ Right-click the component header and click Properties.

Note that the available options depend on the type of a component. The list of settings for each component
type is given below:

XML Component Settings
Database Component Settin?s
CSV Component Settings

Fixed-Length Field Component Settings

For any file-based component (e.g., an XML file) the File] (Basic Edition) or File/String| (Professional and
Enterprise editions) button appears next to the root node. This button specifies advanced options for processing

or generating multiple files in a single mapping. For more information, see Processing Multiple Inp‘ut or Output
Files @ This button also allows setting options for parsing strings and serializing data to strings .
Search a component

To search for a specific node in a component, take the following steps:

1. Click the component you want to search and press CTRL+F.
2. Enter a search term and click Find Next/Previous/All (see screenshot below).

Eind what: | First e | Find Mext
Cptions Find Previous
[ ]Match whole name only Find All
[ IMatch case P

Advanced &
Search in Restrictions
Display Name (®) Al Items
[ ]Local Mame () Items with Connections
|:| Mamespace URI O Items without Connections
|:| Annotation
L Type

Use the Advanced options to define which items (nodes) are to be searched. You can also restrict the search
options based on specific connections.

Align components
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When you move components in the mapping area, MapForce shows guide lines (dotted lines) that help you
align components (see screenshot below).

8 Books g ¥
2 {] File: Books.xml File/Stri B [] File: BooksOutput.xml _
-E<>books B¢ Mlibrary
-E1<>book & Ylast_updated
o= id -E<>publication

-k > author

& Ditle

> genre

e { } publish_year

To enable this option, take the steps below:

1. Go tothe Tools menu and click Options.
2. Inthe Editing group, select the check box Align components on mouse dragging.

Duplicate input

Sometimes, you may need to configure a component so that it can accept data from more than one source. If
you want the target schema to accept data from more than one source schema, you can duplicate any input
nodes in your target component. Duplicating input is meaningful only for a target component: Duplicated nodes
can only accept data, but it is not possible to map data from duplicated nodes. You can duplicate as many
nodes as you need.

There are two ways of duplicating input: (i) selecting Add Duplicate Input Before/After from the context menu
and (ii) connecting a source node with a target node that is already connected to a different node. The first
option is described below. Information about the second option can be found in the second tutorial €D

Add Duplicate Input Before/After
To duplicate a particular input node, right-click it and select Add Duplicate Input Before/After from the

context menu (see screenshot below). In the image below, the aut hor node is about to be duplicated so that
data can be mapped to the duplicated node from another source node.
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FE?_
= E| File: MergedLibrary.xml File/5t
B¢ > library

------- £ »last_updated

-4 > publication

....... £ 3id

....... {}auth

_______ title ﬁﬂ Add Duplicate Input Before

....... <>genr|Bf Add Duplicate Input Atter

"""" Z Remove Duplicate
<>publ fi= R Duplicat

=< > public

....... £ %id Move Up

"""" <{>auth Maye Down

Note: Duplication of XML attributes is not allowed, as it will make the XML instance invalid.

2.1.3 File Paths

A mapping design (*. nf d) may have references to seweral schema and instance files. MapForce uses the
schema files to determine the structure of the data to be mapped. In MapForce Professional and Enterprise
editions, mappings can also include references to StyleVision Power Stylesheet (*. sps) files, which are used
to format data for outputs such as PDF, HTML and Word. Mappings can also hawe references to file-based
databases such as Microsoft Access or SQLite.

References to files are created by MapForce when you add a component to the mapping. Howewer, you can
always set or change such path references manually if required.

This section provides instructions on how to set or change paths to different file types referenced by a mapping.
The section is organized into the following topics:

e Relative and Absolute Pa’ths¢B
e Paths in Execution Environments

2.1.3.1 Relative and Absolute Paths

This topic explains how to use absolute and relative paths of the files referenced by your component. An
absolute path shows the full location of a file, starting with the root directory (see Example: XML Component
below). A relative path shows the file location which is relative to the current working directory: e.g., Books. xmi .

In the Component Settings dialog box (see example below), you can specify absolute or relative paths for
various files which can be referenced by the component. The list of these files is given below:

¢ Input files from which MapForce reads data;
e Output files to which MapForce writes data;
e Schema files, which are applicable to components with a schema,;
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e Structural files, which are used as input or output parameters of user-defined functions and variables;

e StyleVision Power Stylesheet (*. sps) files, which are used to format data for outputs such as PDF,
HTML and Word;

e Database files in the case of database components (Professional and Enterprise editions).

Copy-paste and relative paths

When you copy a component from a mapping and paste it into another mapping, MapForce checks whether
the relative paths of schema files can be resolved against the folder of the destination mapping. If the paths
cannot be resolved, you will be prompted to make the relative paths absolute.

Broken paths
When you add or change a file reference in a mapping, and the path cannot be resolved, MapForce displays a
warning message. Broken path references may happen in the following cases:

e You use relative paths and then move the mapping file to a new directory without moving the schema
and instance files.

e You use absolute paths to files in the same directory as the mapping file and then move the directory
to another location.

When one of these scenarios happens, MapForce highlights the component in red. The solution is to double-
click the red component header and update any broken path references in the Component Settings dialog

box. See also Cha