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6 Introduction

1 Introduction

MapForce Sener is an enterprise software solution that runs data mapping transformations on Windows, Linux,
and macOS operating systems. The data mappings themselves (or Mapping Design Files, *.mfd) are visually
designed with Altova MapForce ( https://www.altova.com/mapforce ), where you define the inputs, outputs, and
any intermediate processing steps that must be applied to your data. The role of MapForce Server is to run
MapForce Sener Execution (.mfx) files compiled with MapForce, and to produce the output files or data, or
even update databases or call Web senices, according to the design of the underlying mapping.

)
|| V) MapForce®
] SERVER

MapForce Server can run standalone as well as under the management of Altova FlowForce Sener

( https://www.altova.com/flowforceserver ). When installed on the same machine as MapForce Sener,
FlowForce Server automates execution of mappings through scheduled or trigger-based jobs, which can also
be exposed as Web senices. In addition to this, FlowForce Server includes a built-in library of functions that
enable you to take additional automated actions before or after mapping execution, such as sending email,
copying files and directories, uploading files to FTP, running shell commands, and others.

Features

e Sener-level performance when executing data mappings

e Cross-platform: MapForce Server runs on Windows, Linux, or macOS operating systems

e Command line interface

e An APl that you can call from C++, C#, Java, VB.NET, VBScript, or VBA code

e Native integration with FlowForce Server

e Support for Altova Global Resources—a way of making file, folder, or database references configurable
and portable across multiple environments and across multiple Altova applications, see Altova Global
Resources

e Accelerates execution of mappings where join optimization is possible (see About Join
Optimization )

¢ Runs mappings that apply functions and defaults to multiple items simultaneously. Such mappings
make it possible, for example, to easily replace all encountered null values with empty strings or
custom text

¢ Runs mappings that read data from and write data to Protocol Buffers binary format

e Runs mappings that perform bulk database inserts

Limitations

e XML digital signatures are not supported

e ADO, ADO.NET, and ODBC database connections are supported only on Windows. On Linux and
macOS, native database connectivity is available for SQLite and PostgreSQL databases. For other
databases running on Linux or macOS, JDBC should be used.

Last updated: 16 October 2023
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2 Setting Up MapForce Server

This section describes installation, licensing and other setup procedures. It is organized into the following
sections:

e Setup on Windowse
e Setup on Linux
e Setup on macOS

e Upgrading MapForce Server
e Migrating MapForce Server to a New Machine

© 2017-2023 Altova GmbH Altova MapForce Server 2024 Advanced Edition



8 Setting Up MapForce Senver Setup on Windows

2.1 Setup on Windows

This section describes the installation ®® and Iicensing of MapForce Server on Windows systems.

System requirements (Windows)

e Windows 10, Windows 11
e Windows Server 2012 or newer

Prerequisites

e Perform installation as a user with administrative privileges.

e From version 2021 onwards, a 32-bit version of MapForce Server cannot be installed over a 64-bit
version, or a 64-bit version over a 32-bit version. You must either (i) remowe the older version before
installing the newer version or (ii) upgrade to a newer version that is the same bit version as your older
installation.

2.1.1 Installing on Windows

MapForce Sener is available for installation on Windows systems. The broad installation and setup procedure
is described below. For detailed information about specific parts of the installation procedure, see their
respective topics.

Installing MapForce Server
MapForce Sener can be installed on Windows systems as follows:

e As a separate standalone server product. To install MapForce Serner , download and run the MapForce
Sernver installer. Follow the on-screen instructions.

e To install MapForce Server as part of the ElowForce Server package, download and run the FlowForce
Server installer. Follow the on-screen instructions and make sure you check the option for installing
MapForce Sener.

The installers of both MapForce Sener and ElowForce Sener are available at the Altova Download Center
(http://www.altova.com/download.html). You can select your installation language from the box in the lower left
area of the wizard. Note that this selection also sets the default language of MapForce Senver. You can change
the language later from the command line.

After installation, the MapForce Sener executable will be located by default at:

<Pr ogr anfi | esFol der >\ Al t ova\ MapFor ceSer ver 2024\ bi n\ MapFor ceSer ver . exe

All the necessary registrations to use MapForce Sener via a COM interface, as a Java interface, and in the
.NET environment will be done by the installer.

Uninstalling MapForce Server
Uninstall MapForce Sener as follows:

Altova MapForce Server 2024 Advanced Edition © 2017-2023 Altova GmbH
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Right-click the Windows Start button and select Settings.

Open the Control Panel (start typing "Control Panel" and click the suggested entry).
Under Programs, click Uninstall a program.

In Control Panel, select MapForce Server and click Uninstall.

NS

Evaluation license

During the installation process, you will be given the option of requesting a 30-day evaluation license for
MapForce Senver. After submitting the request, an evaluation license will be sent to the email address you
registered.

2.1.2 Installing on Windows Server Core

Windows Server Core is a minimal Windows installation that does not use a number of GUI features. You can
install MapForce Sener on a Windows Sener Core machine as follows:

1. Download the MapForce Server installer executable from the Altova website. This file is named
MapFor ceSer ver Adv. exe. Make sure to choose the executable matching your senver platform (32-bit
or 64-hit).

2. On a standard Windows machine (not the Windows Server Core machine), run the command

MapFor ceSer ver Adv. exe / u. This unpacks the . nsi file to the same folder as the installer

executable.

Copy the unpacked . nsi file to the Windows Server Core machine.

4. If you are updating an earlier version of MapForce Senver, shut down MapForce Server before carrying
out the next step.

5. Usethe . nsi file for the installation by running the command nsi exec /i
MapFor ceSer ver Advanced. nsi . This starts the installation on Windows Senver Core.

w

Important: Keep the MSil file!
Note the following points:

o Keep the extracted . nsi file in a safe place. You will need it later to uninstall, repair, or modify your

installation.
If you want to rename the MSI file, do this before you install MapForce Sener.
The MSI filename is stored in the registry. You can update its name there if the filename has

changed.

Register MapForce Server with LiceseServer

If you are installing MapForce Server for the first time or are upgrading to a major version, you will need to
register MapForce Server with an Altova LicenseServer on your network. If you are upgrading to a non-major
version of MapForce Sener, then the previous LicenseServer registration will be known to the installation and
there is no need to register MapForce Senver with LicenseServer. Howeer, if you want to change the
LicenseSener that is used by MapForce Server at any time, then you will need to register MapForce Server
with the new LicenseSener.

© 2017-2023 Altova GmbH Altova MapForce Server 2024 Advanced Edition



10 Setting Up MapForce Senver Setup on Windows

To register MapForce Server with an Altova LicenseSenver during installation, run the installation command with
the REG STER W TH- LI CENSE SERVER property, as listed below, providing the name or address of the
LicenseSener machine as the value of the property, for example:

nsi exec /i MapForceServer Advanced. nsi REGA STER W TH_LI CENSE_SERVER="I ocal host "

To register MapForce Server with an Altova LicenseServer after installation, run the following command:
nsi exec /r MapFor ceServer Advanced. nsi REA STER W TH_LI CENSE_SERVER="<M/LS- | PAddr ess>"

Useful commands
Given below are a set of commands that are useful in the installation context.

To test the return value of the installation, run a script similar to that below. The return code will be in the %
errorl evel % environment variable. A return code of 0 indicates success.

start /wait nsiexec /i MapForceServer Advanced. nsi /q

echo %errorlevel %

For a silent installation with a return code and a log of the installation process:
start /wait nsiexec /i MapForceServerAdvanced. nsi /q /L*v! <pathTol nstall LogFil e>

To modify the installation:
nmsi exec / m MapFor ceSer ver Advanced. nsi

To repair the installation:
nmsi exec /r MapFor ceServer Advanced. nsi

To uninstall MapForce Sener:
nmsi exec /x MapFor ceServer Advanced. nsi

To uninstall MapForce Server silently and report the detailed outcome in a log file:
start /wait nsiexec /x MapForceServerAdvanced. nsi /q /L*v! <pat hToUni nstal |l LogFil e>

To install MapForce Server using another langauge (available language codes are: German=de; Spanish=es;
French=fr):
nsi exec /i MapForceServer Advanced. nsi | NSTALLER LANGUAGE=<I anguageCode>

Note: On Windows Sener Core, the charts functionality of MapForce Server will not be available.

Note: To install taxonomies, use the Taxonomy Package Manager via the command line. See the MapForce
Server manual for information about how to do this.

2.1.3 Installing LicenseServer (Windows)

In order for MapForce Senver to work, it must be licensed via an Altova LicenseServer on your network. When
you install MapForce Sener or FlowForce Sernver on Windows systems, you can install LicenseSernver together
with MapForce Server or FlowForce Senver. If a LicenseSenver is already installed on your network, you do not
need to install another one—unless a newer version of LicenseSener is required. (See next point,
LicenseServer versions.)

Altova MapForce Server 2024 Advanced Edition © 2017-2023 Altova GmbH
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During the installation process of MapForce Server or FlowForce Senver, check or uncheck the option for
installing LicenseServer as appropriate. Note the following points:

If you have not installed LicenseSener yet, leave the default settings as is. The wizard will install the

latest version on the computer where you are running the wizard.

If you have not installed LicenseSener yet and want to install Altova LicenseServer on another

computer, clear the check box Install Altova LicenseServer on this machine and choose Register

Later. In this case, you will need to install LicenseSener separately and register MapForce Server

afterwards.

If LicenseServer has already been installed on your computer but is a lower version than the one

indicated by the installation wizard, leave the default setting (for upgrading to the newer version) as is.

In this case, the installation wizard will automatically upgrade your LicenseServer version. The existing

registration and licensing information will be carried over to the new version of LicenseSener.

If LicenseServer has already been installed on your computer or network and has the same version as

the one indicated by the wizard, do the following:

0 Clear the check box Install Altova LicenseServer on this machine.

0 Under Register this product with, choose the LicenseServer with which you want to register
MapForce Sener. Alternatively, choose Register Later. Note that you can always select Register
Later if you want to ignore the LicenseServer associations and carry on with the installation of
MapForce Sener.

For information about how to register and license MapForce Server with Altova LicenseServer, see the section
Licensing MapForce Sener®.

LicenseServer versions

2.1.4

Altova server products must be licensed either with the version of LicenseServer that is appropriate to
the installed MapForce Server version or with a later version of LicenseSenwer.

The LicenseServer version that is appropriate for a particular version of MapForce Server is displayed
during the installation of MapForce Server. You can install this version of LicenseServer along with
MapForce Sener. Alternatively, you can install LicenseServer separately.

Before installing a newer version of LicenseServer, any older one must be de-installed. The
LicenseSener installer will do this automatically if it detects an older version.

LicenseSener versions are backwards compatible. They will work with older versions of MapForce
Senver.

If you install a new version of MapForce Server and if your installed LicenseServer version is older than
the appropriate LicenseServer, install the latest version of LicenseServer available on the Altova
website.

At the time of LicenseSenver de-installation, all registration and licensing information held in the older
version of LicenseSenver will be saved to a database on your server machine. This data will be imported
automatically into the newer version when the newer version is installed.

The version number of the currently installed LicenseSenver is given at the bottom of the LicenseServer

configuration page (all tabs).

Current version: 3.12

Licensing MapForce Server (Windows)

In order to use MapForce Sener, it must be licensed with Altova LicenseSener. Licensing is a two-step
process:
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=

Register MapForce Server with LicenseServer. Registration is done from MapForce Senver.

2. Assign a license to MapForce Server from LicenseSener. Download the latest version of
LicenseServer from the Altova website, and install it on your local machine or a machine on your
network.

These steps are described in this section. For detailed information, see the LicenseServer user manual at the
Altova website.

2.1.4.1 Start LicenseServer, MapForce Server

Altova LicenseServer (LicenseSener for short) and MapForce Server are both started via Altova
SenviceController.

Altova ServiceController

Altova SeniceController (SenviceController for short) is an application for conveniently starting, stopping and
configuring Altova senices on Windows systems. SeniceController is installed with Altova LicenseSener and
with Altova server products that are installed as senices (DiffDog Server, FlowForce Server, Mobile Together
Sener, and RaptorXML(+XBRL) Senver). SeniceController can be accessed via the system tray (screenshot
below).

i Wy 318 PM E

To specify that SeniceController starts automatically on logging in to the system, click the ServiceController
icon in the system tray to display the ServiceController menu (screenshot below), and then toggle on the
command Run Altova ServiceController at Startup. (This command is toggled on by default.) To exit
SeniceController, click the ServiceController icon in the system tray and, in the menu that appears (see
screenshot below), click Exit Altova ServiceController.

Altova FlowForce 2019 b
Altova FlowForce Web 2019 L4
Altova LicenseServer 2.8 L
Altova MobileTogether Server 4
Altova RaptorkML Server 2019 b
Altova RaptorXML+XEBRL Server 2019 4
Exit Altova ServiceController
|! Eun Altova ServiceController at startup

Start LicenseServer

To start LicenseSener, click the ServiceController icon in the system tray, hover over Altova LicenseServer
in the menu that pops up (see screenshot below), and then select Start Service from the LicenseSener

Altova MapForce Server 2024 Advanced Edition © 2017-2023 Altova GmbH
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submenu. If LicenseSener is already running, then the Start Service option will be disabled. You can also stop
the senice via SeniceController.

ﬁ Altova FlowForce Server »
ﬂ Altova FlowForce Web k
| Altova LicenseServer P| | Configure
It Altova MobileTogether Server L4 )

] Start service
< Altova RaptorXML+XEREL Server 4 )

i Stop service

Exit Altova ServiceController

Run Altova ServiceController at startup
=

) 11:00 AM B
=

2.1.4.2 Register MapForce Server

In order to be able to license MapForce Server from Altova LicenseServer, MapForce Server must be registered
with LicenseServer

To register MapForce Server from the command line interface, use the | i censeser ver command and supply
the address of the LicenseSerner machine.
MapFor ceServer |icenseserver [options] ServerName- O - P- Address

For example, if | ocal host is the name of the server on which LicenseServer is installed:
MapFor ceServer |icenseserver |ocal host

If MapForce Sener was installed as part of a ElowForce Server installation, registering FlowForce Server with
LicenseSener will automatically also register MapForce Senver. Essentially: (i) Start Altova FlowForce Web as
a senice via SeniceController (see previous point); (ii) Enter your password to access the Setup page; (iii)
Select the LicenseSener name or address and click Register with LicenseServer. For more information, see
Register FlowForce Sener.

After successful registration, go to the Client Management tab of LicenseServer's configuration page to assign
a license to MapForce Senr.

Note: For more information about registering Altova products with LicenseSenver, see the LicenseSernver user
manual.

2.1.4.3 License MapForce Server

After successfully registering MapForce Seneer, it will be listed in the Client Management tab of the
configuration page of LicenseSenver. Go there and assign a license to MapForce Senser.

The licensing of Altova server products is based on the number of processor cores available on the product
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machine. For example, a dual-core processor has two cores, a quad-core processor four cores, a hexa-core
processor six cores, and so on. The number of cores licensed for a product must be greater than or equal to
the number of cores available on that server machine, whether the server is a physical or virtual machine. For
example, if a server has eight cores (an octa-core processor), you must purchase at least one 8-core license.
You can also combine licenses to achieve the core count. So, two 4-core licenses can also be used for an
octa-core server instead of one 8-core license.

If you are using a computer server with a large number of CPU cores but only have a low wolume to process,
you may also create a virtual machine that is allocated a smaller number of cores and purchase a license for
that number. Such a deployment, of course, would have less processing speed than if all available cores on the
server were utilized.

Note: Each Altova server product license can be used for only one client machine at a time, even if the
license has unused licensing capacity. (A client machine is the machine on which the Altova server
product is installed.) For example, if a 10-core license is used for a client machine that has 6 CPU
cores, then the remaining 4 cores of licensing capacity cannot be used simultaneously for another
client machine.

FlowForceServer and MapForceServer licensing
FlowForce Sener Advanced Edition and MapForce Server Advanced Edition will run only on machines with two

Or more cores.

When assessing the number of cores you should license, take into account the data volume you need to
process and the processing time your business environment is expected to allow for. In most scenarios, a
larger number of cores means more wlume of data processed in less time. Given below are a few application-
specific tips:

o FlowForce Server runs as a multi-threaded application. If the number of concurrent requests to the
server is big, an insufficient number of cores will lead to latency (waiting times). For example, if you are
exposing jobs as Web senvices, there may be hundreds of concurrent requests from clients. In this
case, FlowForce Server will significantly benefit from a larger number of cores.

e MapForce Server will utilize a single core at a time, per mapping. Therefore, if you need to run multiple
mappings simultaneously, a larger number of cores is highly recommended. For example, when
MapForce Server runs under FlowForce Server management, several mapping jobs may overlap and
run concurrently, depending also on the setup. Note, howeer, that if the volumes processed by your
mappings are extremely big, latency could still occur.

In addition to the abowe, note that there are various external factors that typically influence the processing
wlumes and times that your sener is capable of handling (for example, the hardware, the current load on the
CPU, memory allocation of other applications running on the senver). In order to get the most accurate
performance measurements, it is generally advisable to first run the tools in your environment and expose them
to actual factors and data specific to your business.

Single-thread execution
If an Altova server product allows single-thread execution, an option for Single-thread execution will be available.

In these cases, if an Altova server-product license for only one core is available in the license pool, a machine
with multiple cores can be assigned this one-core license. In such a case, the machine will run that product on
a single core. Processing will therefore be slower, because multi-threading (which is possible on multiple cores)
will not be available. The product will be executed in single thread mode on that machine.

To assign a single-core license to a multiple-core machine in LicenseSener, select the Limit to single thread
execution check box for that product.
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Estimate of core requirements
There are various external factors that influence the data volumes and processing times your server can handle

(for example: the hardware, the current load on the CPU, and memory allocation of other applications running
on the sener). In order to measure performance as accurately as possible, test the applications in your
environment with data wvolumes and in conditions that approximate as closely as possible to real business
situations.
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2.2 Setup on Linux

This section describes the installation ® and Iicensing of MapForce Sener on Linux systems (Debian,
Ubuntu, CentOS, RedHat).

System Requirements (Linux)

Red Hat Enterprise Linux 7 or newer
CentOS 7, CentOS Stream 8
Debian 9 or newer

Ubuntu 18.04, 20.04, 22.04
AlmaLinux 9.0

Rocky Linux 9.0

Prerequisites

e Perform installation either as root user or as a user with sudo privileges.

e The previous version of MapForce Sener must be uninstalled before a new one is installed.

e The following libraries are required as a prerequisite to install and run the application. If the packages
below are not already available on your Linux machine, run the command yum (or apt - get if applicable)
to install them.

Required by CentOS, RedHat Debian Ubuntu
LicenseServer libidn or libidn2, libidn2-0, libgssapi- libidn2-0, libgssapi-krb5-
krb5-libs, fontconfig | krb5-2, fontconfig 2, libfontconfig
MapForce Server libidn or libidn2, libidn2-0, libgssapi- libidn2-0, libgssapi-krb5-
Advanced Edition krb5-libs krb5-2 2
2.2.1 Installing on Linux

MapForce Sener is available for installation on Linux systems. Its installation and setup procedure is described
below. Perform installation either as root user or as a user with sudo privileges.

Integration with FlowForce

If you are installing MapForce Server together with FlowForce Server, it is recommended that you install
FlowForce Server first. If you install MapForce Sener before FlowForce Server, then, after having installed both
MapForce Sener and FlowForce Seneer, run the following command:

cp /opt/ Al toval/ MapFor ceServer 2024/ etc/*.tool /opt/ A tova/ Fl owForceServer2024/tool s

This command copies the .tool file from /etc directory of MapForce Senver to the FlowForce Sener /tools
directory. The .tool file is required by FlowForce Sener. It contains the path to the MapForce Server
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executable. You do not need to run this command if you install FlowForce Server before installing MapForce
Sener.

Uninstall MapForce Server

If you need to uninstall a previous version of MapForce Sener, do this as follows. On the Linux command line
interface (CLI), you can check which Altova server products are installed with the following command:

[ Debi an, Uountu]: dpkg --list | grep Altova

[Cent OS, RedHat]: rpm-qa | grep server

If MapForce Senver is not installed, go ahead with the installation as documented below in Install MapForce
Server.

If you need to uninstall an old version of MapForce Server, do this with the following command:
[ Debi an, Uountu]: sudo dpkg --renove mapf orceserveradv
[Cent OS, RedHat]: sudo rpm -e napforceserveradv

On Debian and Ubuntu systems, it might happen that MapForce Server still appears in the list of installed
products after it has been uninstalled. In this case, run the pur ge command to clear MapForce Server from the
list. You can also use the pur ge command instead of the r enove command listed above.

[ Debi an, Uountu]: sudo dpkg --purge mapforceserveradv

Download the MapForce Server Linux package
MapForce Server installation packages for the following Linux systems are available at the Altova website.

Distribution Package extension
Debian . deb
Ubuntu . deb
CentOS .rpm
RedHat .rpm

After downloading the Linux package, copy it to any directory on the Linux system. Since you will need an
Altova LicenseServer in order to run MapForce Server, you may want to download LicenseServer from the
Altova website at the same time as you download MapForce Sener, rather than download it at a later time.

Install MapForce Server

In a terminal window, switch to the directory where you have copied the Linux package. For example, if you
copied it to a user directory called M/Al t ova (that is located, say, in the / hone/ User directory), then switch to
this directory as follows:

cd / hone/ User/ MyAl t ova

Install MapForce Sener with the following command:

[ Debi an] : sudo dpkg --install napforceserveradv-2024-debi an. deb
[ Ubunt u] : sudo dpkg --install napforceserveradv-2024-ubunt u. deb
[Cent OS] : sudo rpm -ivh mapforceserveradv-2024-1. x86_64. r pm
[ RedHat ] : sudo rpm -ivh mapforceserveradv-2024-1. x86_64. r pm
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Note: You may need to adjust the name of the package above to match the current release or senvice pack
version.

The MapForce Sener package will be installed in the folder:
[ opt/ Al t ova/ MapFor ceSer ver 2024

2.2.2 Installing LicenseServer (Linux)

In order for MapForce Sener to work, it must be licensed via an Altova LicenseSener on your network. On
Linux systems, Altova LicenseServer will need to be installed separately. Download LicenseServer from the
Altova website and copy the package to any directory on the Linux system. Install it just like you installed
MapForce Sener (see previous topic ).

[ Debi an] : sudo dpkg --install |icenseserver-3.12-debian. deb
[ Ubunt u] : sudo dpkg --install |icenseserver-3.12-ubuntu. deb
[Cent OS] : sudo rpm -ivh licenseserver-3.12-1. x86_64.rpm
[ RedHat ] : sudo rpm -ivh licenseserver-3.12-1. x86_64.rpm

The LicenseServer package will be installed in:
[ opt/ Al t ova/ Li censeSer ver

For information about how to register and license MapForce Server with Altova LicenseServer, see the section
Licensing MapForce Sener® . Also see the LicenseSener documentation for more detailed information.

LicenseServer versions

e Altova sener products must be licensed either with the version of LicenseSenrver that is appropriate to
the installed MapForce Server version or with a later version of LicenseSenwer.

e The LicenseServer version that is appropriate for a particular version of MapForce Server is displayed
during the installation of MapForce Server. You can install this version of LicenseServer along with
MapForce Sener. Alternatively, you can install LicenseServer separately.

e Before installing a newer version of LicenseServer, any older one must be de-installed. The
LicenseSener installer will do this automatically if it detects an older version.

e LicenseSener versions are backwards compatible. They will work with older versions of MapForce
Senver.

e Ifyou install a new version of MapForce Server and if your installed LicenseSenver version is older than
the appropriate LicenseServer, install the latest version of LicenseServer available on the Altova
website.

e At the time of LicenseServer de-installation, all registration and licensing information held in the older
version of LicenseSenver will be saved to a database on your server machine. This data will be imported
automatically into the newer version when the newer version is installed.

e The version number of the currently installed LicenseSenver is given at the bottom of the LicenseServer

configuration page (all tabs).

Current version: 3.12
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2.2.3 Licensing MapForce Server (Linux)

In order to use MapForce Sener, it must be licensed with Altova LicenseSener. Licensing is a two-step
process:

1. Register MapForce Server with LicenseServer. Registration is done from MapForce Senver.

2. Assign a license to MapForce Server from LicenseServer. Download the latest version of
LicenseSener from the Altova website, and install it on your local machine or a machine on your
network.

These steps are described in this section. For detailed information, see the LicenseSener user manual at the
Altova website.

2.2.3.1 Start LicenseServer, MapForce Server

This topic describes how to start Altova LicenseSener (LicenseServer for short) and MapForce Sener. To be
able to start these programs, you can use one of the following options: (i) you can be the root user and leave
out the sudo keyword from the commands listed below (leaving out sudo is optional), or (ii) you can run the
sudo command as a normal user with the corresponding permissions for sudo.

Start LicenseServer

To correctly register and license MapForce Server with LicenseSeneer, LicenseServer must be running as a
daemon on the network. Start LicenseServer as a daemon with the following command:

[2 Debian 8], [2 CentOS 7], [2 Ubuntu 15] sudo systencttl start |icenseserver

If at any time you need to stop LicenseSener, replace st art with st op in the command abowe. For example:

sudo systenttl stop |icenseserver

2.2.3.2 Register MapForce Server

To register MapForce Server from the command line interface, use the | i censeser ver command:
sudo /opt/ Al tova/ MapFor ceServer 2024/ bi n/ mapf or ceserver |icenseserver [options]
Ser ver Nane- Or - | P- Addr ess

For example, if | ocal host is the name of the server on which LicenseServer is installed:
sudo /opt/ A tova/ MapFor ceSer ver 2024/ bi n/ mapf or ceserver |icenseserver | ocal host

In the command abowe, | ocal host is the name of the server on which LicenseSenwer is installed. Notice also
that the location of the MapForce Sener executable is:
[ opt/ Al t ova/ MapFor ceSer ver 2024/ bi n/
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After successful registration, go to the Client Management tab of LicenseServer's configuration page to assign
a license to MapForce Senver.

Note: For more information about registering Altova products with LicenseSener, see the LicenseServer user
manual.

2.2.3.3 License MapForce Server

After successfully registering MapForce Sener, it will be listed in the Client Management tab of the
configuration page of LicenseSener. Go there and assign a license to MapForce Sener.

The licensing of Altova sener products is based on the number of processor cores available on the product
machine. For example, a dual-core processor has two cores, a quad-core processor four cores, a hexa-core
processor six cores, and so on. The number of cores licensed for a product must be greater than or equal to
the number of cores available on that server machine, whether the sener is a physical or virtual machine. For
example, if a sener has eight cores (an octa-core processor), you must purchase at least one 8-core license.
You can also combine licenses to achiewve the core count. So, two 4-core licenses can also be used for an
octa-core sener instead of one 8-core license.

If you are using a computer sener with a large number of CPU cores but only have a low volume to process,
you may also create a virtual machine that is allocated a smaller number of cores and purchase a license for
that number. Such a deployment, of course, would have less processing speed than if all available cores on the
sernver were utilized.

Note: Each Altova server product license can be used for only one client machine at a time, ewven if the
license has unused licensing capacity. (A client machine is the machine on which the Altova server
product is installed.) For example, if a 10-core license is used for a client machine that has 6 CPU
cores, then the remaining 4 cores of licensing capacity cannot be used simultaneously for another
client machine.

FlowForceServer and MapForceServer licensing
FlowForce Server Advanced Edition and MapForce Server Advanced Edition will run only on machines with two
or more cores.

When assessing the number of cores you should license, take into account the data wvolume you need to
process and the processing time your business environment is expected to allow for. In most scenarios, a
larger number of cores means more volume of data processed in less time. Given below are a few application-
specific tips:

e FlowForce Server runs as a multi-threaded application. If the number of concurrent requests to the
sener is big, an insufficient number of cores will lead to latency (waiting times). For example, if you are
exposing jobs as Web senices, there may be hundreds of concurrent requests from clients. In this
case, FlowForce Server will significantly benefit from a larger number of cores.

e MapForce Server will utilize a single core at a time, per mapping. Therefore, if you need to run multiple
mappings simultaneously, a larger number of cores is highly recommended. For example, when
MapForce Sener runs under FlowForce Server management, several mapping jobs may overlap and
run concurrently, depending also on the setup. Note, howeer, that if the volumes processed by your
mappings are extremely big, latency could still occur.

In addition to the abowe, note that there are various external factors that typically influence the processing
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wlumes and times that your sener is capable of handling (for example, the hardware, the current load on the
CPU, memory allocation of other applications running on the senver). In order to get the most accurate
performance measurements, it is generally advisable to first run the tools in your environment and expose them
to actual factors and data specific to your business.

Single-thread execution
If an Altova server product allows single-thread execution, an option for Single-thread execution will be available.

In these cases, if an Altova server-product license for only one core is available in the license pool, a machine
with multiple cores can be assigned this one-core license. In such a case, the machine will run that product on
a single core. Processing will therefore be slower, because multi-threading (which is possible on multiple cores)
will not be available. The product will be executed in single thread mode on that machine.

To assign a single-core license to a multiple-core machine in LicenseSener, select the Limit to single thread
execution check box for that product.

Estimate of core requirements
There are various external factors that influence the data volumes and processing times your server can handle

(for example: the hardware, the current load on the CPU, and memory allocation of other applications running
on the sener). In order to measure performance as accurately as possible, test the applications in your
environment with data wvolumes and in conditions that approximate as closely as possible to real business
situations.
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2.3 Setup on macOS

This section describes the installation ® and Iicensing of MapForce Server on macOS systems.

System Requirements (macOS)
e macOS 11 or newer

Prerequisites
e Ensure that Altova LicenseServer has been installed and is running
e Perform installation either as root user or as a user with sudo privileges.
e The previous version of MapForce Sener must be uninstalled before a new one is installed.
e The macOS machine must be configured so that its name resolves to an IP address. This means that
you must be able to successfully ping the host name from the Terminal using the command pi ng
<host name>.

2.3.1 Installing on macOS

MapForce Sener is available for installation on macOS systems. Its installation and setup procedure is
described below.

Integration with FlowForce

If you are installing MapForce Server together with FlowForce Senver, it is recommended that you install
FlowForce Server first. If you install MapForce Sener before FlowForce Server, then, after having installed both
MapForce Sener and FlowForce Sener, run the following command:

cp /usr/local /Al toval MapForceServer 2024/ etc/*.tool /usr/local/Al toval Fl owForceServer2024/to
ols

This command copies the . t ool file from / et ¢ directory of MapForce Server to the FlowForce Server / t ool s
directory. The . t ool file is required by FlowForce Server. It contains the path to the MapForce Sener
executable. You do not need to run this command if you install FlowForce Server before installing MapForce
Sener.

Uninstall MapForce Server
In the Applications folder in Finder, right-click the MapForce Server icon and select Move to Trash. The
application will be moved to Trash. You will, howewer, still need to remove the application from the usr folder.
Do this with the following command:

sudo rm-rf /usr/local /A toval MapForceServer 2024/

If you need to uninstall an old version of Altova LicenseSenrver, you must first stop it running as a senice. Do
this with the following command:
sudo | aunchct| unl oad /Li brary/LaunchDaenons/ com al t ova. Li censeServer. pli st
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To check whether the senice has been stopped, open the Activity Monitor in Finder and make sure that
LicenseSenver is not in the list. Then proceed to uninstall in the same way as described above for MapForce
Sener.

Install MapForce Server

1. Download the disk image (. dng) file of MapForce Server from the Altova website
(http://www.altova.com/download. html).

2. Click to open the downloaded disk image (. dng). This causes the MapForce Server installer to appear
as a new virtual drive on your computer.

3. On the new virtual drive, double-click the installer package (. pkg).

4. Go through the successive steps of the installer wizard. These are self-explanatory and include one
step in which you hawe to a%e to the license agreement before being able to proceed. See also

Licensing MapForce Server
5. To eject the drive after installation, right-click it and select Eject.

The MapForce Sener package will be installed in the folder:
/usr/ 1 ocal / Al t ova/ MapFor ceSer ver 2024 (application binaries)
/var/ Al t ova/ MapFor ceSer ver (data files: database and logs)

The MapForce Sener sener daemon starts automatically after installation and a re-boot of the machine. You
can always start MapForce Sener as a daemon with the following command:
sudo launchct!l |oad /Library/LaunchDaenons/ com al t ova. MapFor ceSer ver 2024. pl i st

2.3.2 Installing LicenseServer (macOS)

In order for MapForce Server to work, it must be licensed via an Altova LicenseServer on your network. The
LicenseSeneer installation package is available on the virtual drive you have mounted in the previous step. To
install LicenseSenver, double-click the installer package included on the virtual drive and follow the on-screen
instructions. You will need to accept the license agreement for installation to proceed.

Altova LicenseServer can also be downloaded and installed separately from the Altova website

(http://www.altova.com/download.html).

The LicenseServer package will be installed in the folder:
/usr/1ocal /Al tovalLicenseServer

For information about how to register MapForce Server with Altova LicenseSener and license it, see Licensing
on macos @,

LicenseServer versions

e Altova sener products must be licensed either with the version of LicenseSenver that is appropriate to
the installed MapForce Senver version or with a later version of LicenseSenver.

e The LicenseSenrver version that is appropriate for a particular version of MapForce Server is displayed
during the installation of MapForce Server. You can install this version of LicenseSener along with
MapForce Sener. Alternatively, you can install LicenseServer separately.

e Before installing a newer version of LicenseSenver, any older one must be de-installed. The
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LicenseServer installer will do this automatically if it detects an older version.

o LicenseServer versions are backwards compatible. They will work with older versions of MapForce
Sener.

e If you install a new version of MapForce Senrver and if your installed LicenseServer version is older than
the appropriate LicenseSener, install the latest version of LicenseServer available on the Altova
website.

e At the time of LicenseServer de-installation, all registration and licensing information held in the older
version of LicenseServer will be saved to a database on your server machine. This data will be imported
automatically into the newer version when the newer version is installed.

e The version number of the currently installed LicenseSenver is given at the bottom of the LicenseServer

configuration page (all tabs).

Current version: 3.12

2.3.3 Licensing MapForce Server (macOS)

In order to use MapForce Sener, it must be licensed with Altova LicenseSener. Licensing is a two-step
process:

1. Register MapForce Server with LicenseServer. Registration is done from MapForce Senver.

2. Assign a license to MapForce Server from LicenseServer. Download the latest version of
LicenseSener from the Altova website, and install it on your local machine or a machine on your
network.

These steps are described in this section. For detailed information, see the LicenseSener user manual at the
Altova website.

2.3.3.1 Start LicenseServer, MapForce Server

This topic describes how to start Altova LicenseSener (LicenseServer for short) and MapForce Sener. You
must have administrator (root) privileges to be able to start these programs, so you should run these
commands as the root user. If you are logged in as r oot , you can leave out the sudo keyword from the
commands listed below.

Start LicenseServer

To correctly register and license MapForce Server with LicenseServer, LicenseServer must be running as a
daemon. Start LicenseServer as a daemon with the following command:
sudo launchct!l |oad /Library/LaunchDaenons/ com al t ova. Li censeServer. pli st

If at any time you need to stop LicenseSener, replace | oad with unl oad in the above command:
sudo | aunchct!l unl oad /Library/LaunchDaenons/ com al t ova. Li censeServer. pli st
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2.3.3.2 Register MapForce Server

To register MapForce Sernver from the command line interface, use the | i censeser ver command:
sudo /usr/ | ocal / Al t ova/ MapFor ceSer ver 2024/ bi n/ MapFor ceServer |icenseserver [options]
Ser ver Nane- O - | P- Addr ess

For example, if | ocal host is the name of the server on which LicenseSener is installed:
sudo /usr/ | ocal / Al t ova/ MapFor ceSer ver 2024/ bi n/ MapFor ceServer |icenseserver | ocal host

In the command abowe, | ocal host is the name of the server on which LicenseSenwer is installed. Notice also
that the location of the MapForce Sener executable is:
/usr/1ocal /Al toval MapFor ceSer ver 2024/ bi n/

After successful registration, go to the Client Management tab of LicenseSenver's configuration page to assign
a license to MapForce Sener.

Note: For more information about registering Altova products with LicenseSenver, see the LicenseServer user
manual.

2.3.3.3 License MapForce Server

After successfully registering MapForce Sener, it will be listed in the Client Management tab of the
configuration page of LicenseSener. Go there and assign a license to MapForce Sener.

The licensing of Altova sener products is based on the number of processor cores available on the product
machine. For example, a dual-core processor has two cores, a quad-core processor four cores, a hexa-core
processor six cores, and so on. The number of cores licensed for a product must be greater than or equal to
the number of cores available on that server machine, whether the sener is a physical or virtual machine. For
example, if a sener has eight cores (an octa-core processor), you must purchase at least one 8-core license.
You can also combine licenses to achiewve the core count. So, two 4-core licenses can also be used for an
octa-core sener instead of one 8-core license.

If you are using a computer sener with a large number of CPU cores but only have a low volume to process,
you may also create a virtual machine that is allocated a smaller number of cores and purchase a license for
that number. Such a deployment, of course, would have less processing speed than if all available cores on the
sernver were utilized.

Note: Each Altova server product license can be used for only one client machine at a time, ewven if the
license has unused licensing capacity. (A client machine is the machine on which the Altova server
product is installed.) For example, if a 10-core license is used for a client machine that has 6 CPU
cores, then the remaining 4 cores of licensing capacity cannot be used simultaneously for another
client machine.

FlowForceServer and MapForceServer licensing
FlowForce Server Advanced Edition and MapForce Server Advanced Edition will run only on machines with two

or more cores.

When assessing the number of cores you should license, take into account the data volume you need to
process and the processing time your business environment is expected to allow for. In most scenarios, a
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larger number of cores means more wlume of data processed in less time. Given below are a few application-
specific tips:

e FlowForce Server runs as a multi-threaded application. If the number of concurrent requests to the
server is big, an insufficient number of cores will lead to latency (waiting times). For example, if you are
exposing jobs as Web senices, there may be hundreds of concurrent requests from clients. In this
case, FlowForce Server will significantly benefit from a larger number of cores.

e MapForce Server will utilize a single core at a time, per mapping. Therefore, if you need to run multiple
mappings simultaneously, a larger number of cores is highly recommended. For example, when
MapForce Server runs under FlowForce Server management, several mapping jobs may overlap and
run concurrently, depending also on the setup. Note, howeer, that if the volumes processed by your
mappings are extremely big, latency could still occur.

In addition to the abowe, note that there are various external factors that typically influence the processing
wlumes and times that your sener is capable of handling (for example, the hardware, the current load on the
CPU, memory allocation of other applications running on the senver). In order to get the most accurate
performance measurements, it is generally advisable to first run the tools in your environment and expose them
to actual factors and data specific to your business.

Single-thread execution
If an Altova server product allows single-thread execution, an option for Single-thread execution will be available.

In these cases, if an Altova server-product license for only one core is available in the license pool, a machine
with multiple cores can be assigned this one-core license. In such a case, the machine will run that product on
a single core. Processing will therefore be slower, because multi-threading (which is possible on multiple cores)
will not be available. The product will be executed in single thread mode on that machine.

To assign a single-core license to a multiple-core machine in LicenseSener, select the Limit to single thread
execution check box for that product.

Estimate of core requirements
There are various external factors that influence the data volumes and processing times your server can handle

(for example: the hardware, the current load on the CPU, and memory allocation of other applications running
on the sener). In order to measure performance as accurately as possible, test the applications in your
environment with data wvolumes and in conditions that approximate as closely as possible to real business
situations.
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2.4 Upgrading MapForce Server

When you upgrade to a newer \version of MapForce Server, the license of your previous version will be used
automatically for the newer version if, during installation:

e the new wersion is registered with the same LicenseSener as that with which the previous version of
MapForce Sener was registered
e you accept the license agreement of MapForce Sener.

The simplest way to carry owver a license from the previous version of MapForce Server to the newer version is to
let the installation process implement the required steps. The relevant steps during the installation process are
listed below in the order in which they occur:

1. Let the installer register the new version of MapForce Server with the LicenseSener that holds the
license used by the older version of MapForce Sener.

2. Accept the license agreement of MapForce Senver. (If you do not accept the agreement, the new
version will not be installed.)

Note: If you do not register MapForce Server with the correct LicenseServer during the installation process,
you will need to register and license MapForce Server manually with your alternative LicenseSenser.
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2.5 Migrating MapForce Server to a New Machine

If you want to migrate MapForce Server from one machine to another (including across supported platforms),
follow the guidelines below.

Migrating MapForce Server to a new machine consists of re-assigning the license from the old machine to the
new machine. Do this as follows:

1. Install MapForce Server on the new machine. If it has already been installed as part of FlowForce

Sener installation, ignore this step.

On the new machine, register MapForce Senver with Altova LicenseSernver.

3. On the old machine, make sure no clients are using the server (for example, no mappings are running).

4. Open the Altova LicenseServer administration page. Deactivate the license from the old MapForce
Sener machine and re-assign it to the new machine.

N
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3 Running Mappings

The role of MapForce Server is to execute data mappings created with Altova MapForce
( https://www.altova.com/mapforce.html ).

First, you design the data mappings (or Mapping Design Files, *.mfd) visually in MapForce, where you define
the inputs, outputs, and any intermediate processing steps that must be applied to your data (including sorting,
filtering, custom functions, and others). Once your mapping is ready, you can execute it with MapForce Senver
in one of the following ways:

e On the Windows machine where MapForce runs, compile the mapping to a MapForce Server
Execution File (.mfx). The .mfx files are in fact data mappings packaged for execution in a sener
environment. You can copy such files to any of the supported operating systems where MapForce
Sener runs (including across different platforms, see System Requirements). On the sener
machine, you can execute the .mfx file using the command line interface of MapForce Senver, or using
the MapForce Server API.

Server Machine

Call
Call
MapForce MapForce Command MapForce Server
Server API Line

v | Interface ( a/

N

Execute

MapForce Server

Compile mapping to MapForce Server Execution file Execution File
{.mfx)

e On the Windows machine where MapForce runs, deploy the mapping to a server machine where both
MapForce Sener and FlowForce Sener are installed. The sernver machine can be a different operating
system (see System Requirements ). Mappings deployed in this way become FlowForce Server
functions and you can create scheduled or trigger-based jobs from them. When mappings run as
FlowForce Server jobs, they can also be exposed as Web senices, chained as sub-steps of other
jobs, or made part of workflows which include sending emails, verifying exit codes, running shell
commands, and others.
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Server Machine
MapForce

v FlowForce Web Server FlowForce Server

],

MapForce Server

Custom Jobs

For more information about this scenario, see the FlowForce Server documentation
( https://www.altova.com/documentation ).

How to execute mappings compiled as MapForce Server Execution files

1.
2.
3.

Run MapForce Enterprise or Professional Edition.

Open the mapping to be compiled.

On the File menu, click Compile to MapForce Server Execution file, and select a destination
directory.

Copy the .mfx file to the destination directory or sener, along with any input files or dependencies. For

further information, see Preparing Mappings for Server Execution ©.
Call the "run" command of the command line interface "=, or the equivalent method of the MapForce

sener APIED.

How to execute mappings deployed to FlowForce Server

1.
2.

Note:

Open in MapForce Enterprise or Professional the mapping to be deployed.
Make sure that the transformation language (execution engine) of the mapping is set to Built-in. To
change the execution engine to Built-in, select the menu command Output | Built-In Execution

EUILT
Engine, or click the Select Built-In Execution Engine ( ) toolbar button.
On the File menu, click Deploy to FlowForce Server.
Enter the server connection details (host, port), the FlowForce credentials, and the destination
FlowForce container. To proceed to creating the FlowForce job immediately in the browser, select the
option Open web browser to create new job. You can also create the FlowForce job later (see next
step).
Open a browser, log on to the FlowForce Server Web administration interface, and navigate to the
container where you deployed the mapping (see previous step). This step is not required if you
selected the option Open web browser to create new job in the previous step.
Define the FlowForce Sener job, including its triggers, parameters, or additional execution steps (for
examples, refer to the FlowForce Sener documentation https://www.altova.com/documentation).
Whenevwer the job is configured to run, the underlying mapping transformation will be executed, and the
mapping output will be produced.

If MapForce Sener runs on a machine other than the one where the mapping was designed, make sure
to adjust paths to input files or database connection details in such a way that they are meaningful in
the new target execution environment. For example, if a mapping calls a database and requires a
database driver, the driver must also be installed in the target environment in order for the mapping to
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be executed successfully. To view or adjust the database connection details, right-click the database
component in MapForce and select Properties. After making any changes to the mapping design in
MapForce, remember to recompile it to a MapForce Server execution file (.mfx) or, depending on the

case, redeploy it to FlowForce Server. For more information, see Preparing Mappings for Server
Execution==.

© 2017-2023 Altova GmbH Altova MapForce Server 2024 Advanced Edition



32 Running Mappings Preparing Mappings for Sener Execution

3.1 Preparing Mappings for Server Execution

A mapping designed and previewed with MapForce may refer to resources which are outside of the current
machine and operating system (such as databases). In addition to this, in MapForce, all mapping paths follow
Windows-style conventions by default. Thirdly, the machine where MapForce Server runs might not support the
same database connections as the machine where the mapping was designed. For this reason, running
mappings in a senver environment typically requires some preparation, especially if the target machine is not
the same as the source machine.

Note: The term "source machine" refers to the computer where the MapForce is installed and the term
"target machine" refers to the computer where MapForce Sener or FlowForce Sener is installed. In the
most simple scenario, this is the same computer. In a more advanced scenario, MapForce runs on a
Windows machine whereas MapForce Server or FlowForce Server runs on a Linux or macOS machine.

As best practice, always make sure that the mapping validates successfully in MapForce before deploying it to
FlowForce Server or compiling it to a MapForce Sener execution file.

If MapForce Sener runs standalone (without FlowForce Senr), the required licenses are as follows:

e On the source machine, MapForce Enterprise or Professional edition is required to design the mapping
and compile it to a server execution file (.mfx).
e On the target machine, MapForce Server or MapForce Server Advanced Edition is required to run the

mapping.
If MapForce Sener runs under FlowForce Sernver management, the following requirements apply:

e On the source machine, MapForce Enterprise or Professional edition is required to design the mapping
and deploy it to a target machine.

e Both MapForce Sener and FlowForce Sener must be licensed on the target machine. The role of
MapForce Sener is to run the mapping; the role of FlowForce is to make the mapping available as a
job which benefits from features such as scheduled or on demand execution, execution as a Web
senice, error handling, conditional processing, email notifications, and others.

e FlowForce Server must be up and running at the configured network address and port. Namely, the
"FlowForce Web Sener" senice must be started and configured to accept connections from HTTP
clients (or HTTPS if configured) and must not be blocked by the firewall. The "FlowForce Senver"
senice must also be started and running at the designated address and port.

¢ You have a FlowForce Sener user account with permissions to one of the containers (by default,
the /public container is accessible to any authenticated user).

General considerations

e Ifyou intend to run the mapping on a target machine with standalone MapForce Sener, all input files
referenced by the mapping must be copied to the target machine as well. If MapForce Sener runs
under FlowForce Sener management, there is no need to copy files manually. In this case, the
instance and schema files are included in the package deployed to the target machine.

e Ifthe mapping includes database components which require specific database drivers, such drivers
must be installed on the target machine as well. For example, if your mapping reads data from a
Microsoft Access database, then Microsoft Access or Microsoft Access Runtime

(https://www.microsoft.com/en-us/download/details.aspx?id=50040) must be installed on the target

machine as well.
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e When you deploy a mapping to non-Windows platforms, ADO, ADO.NET and ODBC database
connections are automatically changed to JDBC. Native SQLite and native PostgreSQL connections
are presened as such and require no additional configuration. See also "Database connections” below.

¢ If the mapping contains custom function calls (for example, to .dll or .class files), such dependencies
are not deployed together with the mapping, since they are not known before runtime. In this case,
copy them manually to the target machine. The path of the .dll or .class file on the server must be the
same as in the "Manage Libraries" window in MapForce, for example:

Manage Libraries x
H 27 New Design1

--------- User-Diefined Furnctions

- Library Imports Add...|

= R Global Library Imports Add...

E| E:' ChLibraries\Converters.dil |

B Functions
: f, Converters, Version=1.0.0.0, Show All Gpen Documents

f, Converters, Version=1.0.0.0, Show File Paths

I Own Library Imports

e Some mappings read multiple input files using a wildcard path. In this case, the input file names are
not known before runtime and so they are not deployed. For the mapping to execute successfully, the
input files must exist on the target machine.

e Ifthe mapping output path includes directories, those directories must exist on the target machine.
Otherwise, an error will be generated when you execute the mapping. This behavior is unlike
MapForce, where non-existing directories are generated automatically if the option Generate output
to temporary files is enabled.

e Ifthe mapping calls a Web senice that requires HTTPS authentication with a client certificate, the
certificate must be transferred to the target machine as well, see Digital Certificate Management.

e Ifthe mapping connects to file-based databases such as Microsoft Access and SQLite, the database
file must be manually transferred to the target machine or saved to a shared directory which is
accessible to both the source and the target machine and referenced from there, see "File-based
databases" below.

Making paths portable

If you intend to run the mapping on a sener, ensure that the mapping follows the applicable path conventions
and uses a supported database connection.

To make paths portable to non-Windows operating systems, use relative instead of absolute paths when
designing the mapping in MapForce:

1. Open the desired mapping design file (.mfd) with MapForce on Windows.

2. On the File menu, select Mapping Settings, and clear the Make paths absolute in generated
code check box if it is selected.

3. For each mapping component, open the Properties dialog box (by double-clicking the component's
title bar, for example), and change all file paths from absolute to relative. Also, select the Save all file
paths relative to MFD file check box. For convenience, you can copy all input files and schemas into
the same folder as the mapping itself, and reference them just by the file name.
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For more information about dealing with relative and absolute paths while designing mappings, refer to
MapForce documentation.

Importantly, both MapForce Server and FlowForce Sener support a so-called "working directory” against which
all relative paths will be resolved. The working directory is specified at mapping runtime, as follows:

¢ In FlowForce Sener, by editing the "Working-directory" parameter of any job.

¢ In MapForce Server API, through the Wor ki ngDi r ect ory property of the COM and .NET API, or
through the set Wr ki ngDi r ect ory method of the Java API.

¢ In MapForce Server command line, the working directory is the current directory of the command shell.

Database connections

Be aware that ADO, ADO.NET, and ODBC connections are not supported on Linux and macOS machines.
Therefore, if the target machine is Linux or macOS, such connections are converted to JDBC when you deploy
the mapping to FlowForce or when you compile the mapping to a MapForce Server execution file. In this case,
you have the following options before deploying the mapping or compiling it to a senver execution file:

¢ In MapForce, create a JDBC connection to the database
¢ In MapForce, fill the JDBC database connection details in the "JDBC-specific Settings" section of the
database component.

If the mapping uses a native connection to a PostgreSQL or SQLite database, the native connection is
preserved and no JDBC conwersion takes place. If the mapping connects to a file-based database, such as
Microsoft Access and SQLite, additional configuration is required, see "File-based databases" below.

Running mappings with JDBC connections requires that the Java Runtime Environment or Java Development Kit
be installed on the sener machine. This may be either Oracle JDK or an open source build such as Oracle
OpenJDK.

e The JAVA HOME environment variable must point to the JDK installation directory.

e On Windows, a Java Virtual Machine path found in the Windows registry will take priority over the
JAVA HOVE variable.

e The JDK platform (64-bit, 32-bit) must be the same as that of MapForce Server. Otherwise, you
may get an error with the reason: "JVM is inaccessible".

To set up a JDBC connection on Linux or macOS:

1. Download the JDBC driver supplied by the database vendor and install it on the operating system.
Make sure to select the 32-bit version if your operating system runs on 32-bit, and the 64-bit version if
your operating system runs on 64-bit.

2. Set the environment variables to the location where the JDBC driver is installed. Typically, you will need
to set the CLASSPATH variable, and possibly a few others. To find out which specific environment
variables must be configured, check the documentation supplied with the JDBC driver.

Note: On macOS, the system expects any installed JDBC libraries to be in the /Library/Java/Extensions
directory. Therefore, it is recommended that you unpack the JDBC driver to this location; otherwise,
you will need to configure the system to look for the JDBC library at the path where you installed the
JDBC driver.
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Oracle Instant Client connections on macOS

These instructions are applicable if you connect to an Oracle database through the Oracle Database Instant
Client, on macOS. Prerequisites:

e Java 8.0 or later must be installed. If the Mac machine runs a Java version prior to Java 8, you can also
connect through the JDBC Thin for All Platforms library, and disregard the instructions below.

e Oracle Instant Client must be installed. You can download the Oracle Instant Client from the Oracle
official download page. Note that there are several Instant Client packages available on the Oracle
download page. Make sure to select a package with Oracle Call Interface (OCI) support, (for example,
Instant Client Basic). Also, make sure to select the 32-bit version if your operating system runs on 32-
bit, and the 64-bit version if your operating system runs on 64-bit.

Once you have downloaded and unpacked the Oracle Instant Client, edit the property list (.plist) file shipped
with the installer so that the following environment variables point to the location of the corresponding driver
paths, for example:

Variable Sample Value

CLASSPATH /opt/oracle/instantclient_11 2/ojdbc6.jar:/opt/oracle/instantclien
t_11 2/o0jdbch.jar

TNS_ADM N / opt / or acl e/ NETWORK_ADM N

ORACLE_HOVE /opt/oracle/instantclient_11 2

DYLD LI BRARY_ PATH /opt/oracle/instantclient_11 2

PATH $PATH: / opt/oracl e/instantclient_11 2

Note: Edit the sample values abowe to fit the paths where Oracle Instant Client files are installed on your
operating system.

File-based databases

File-based databases such as Microsoft Access and SQLite are not included in the package deployed to
FlowForce Server or in the compiled MapForce Server execution file. Therefore, if the source and target
machine are not the same, take the following steps:

1. In MapForce, right-click the mapping and clear the check box Make paths absolute in generated
code.

2. Right-click the database component on the mapping and add a connection to the database file using a
relative path. A simple way to awoid path-related issues is to save the mapping design (.mfd file) in the
same directory as the database file and to refer to the latter from the mapping just by file name (thus
using a relative path).

3. Copy the database file to a directory on the target machine (let's call it "working directory"). Keep this
directory in mind since it will be required to run the mapping on the server, as shown below.

To run such mappings on the server, do one of the following:

e If the mapping will be run by MapForce Server under FlowForce Senver control, configure the FlowForce
Server job to point to the working directory created previously. The database file must reside in the
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working directory. For an example, see "Exposing a Job as a Web

Senice" (https://www.altova.com/manual/en/flowforcesenveradvanced/2024.0/index.html?

fs_example_web_senice.htm).
¢ If the mapping will be run by standalone MapForce Sener at the command line, change the current

directory to the working directory (for example, cd pat h\ t o\ wor ki ng\ di r ect or y) before calling the
run command of MapForce Sener.

¢ If the mapping will be run by the MapForce Server API, set the working directory programmatically
before running the mapping. To facilitate this, the property Wor ki ngDi r ect or y is available for the
MapForce Server object in the COM and .NET API. In the Java API, the method set Wr ki ngDi r ect ory
is available.

If both the source and the target machines are Windows machines running on the local network, an alternative
approach is to configure the mapping to read the database file from a common shared directory, as follows:

1. Store the database file in a common shared directory which is accessible by both the source and the
target machine.

2. Right-click the database component on the mapping and add a connection to the database file using
an absolute path.

Global Resources

If a mapping includes references to Global Resources instead of direct paths or database connections, you will
be able to use Global Resources on the server side as well. When you compile a mapping to a MapForce
Sener execution file (.mfx), the references to Global Resources will be kept intact, so that you can provide
these on the sener side, at mapping runtime. When deploying a mapping to FlowForce Server, you can
optionally choose whether it should use resources on the sener.

For mappings (or mapping functions, in case of FlowForce Senver) to run successfully, the actual file, folder, or
database connection details that you supply as Global Resources must be compatible with the server
environment. For example, files and folders paths must use the Linux convention for paths if the mapping will
run on a Linux sener. Likewise, Global Resources defined as database connections must be possible on the
server machine.

For further information, see Global Resources@.

XBRL Taxonomy Packages

When you deploy a mapping that references XBRL Taxonomy Packages to FlowForce Sener, MapForce
collects all external references from the mapping and then resolves them using the current configuration and
currently installed taxonomy packages. If there are resolved external references that point to a taxonomy
package, then the taxonomy package is deployed together with the mapping. FlowForce Server will use that
package—as it was during deployment—to execute the mapping. To refresh the taxonomy package used by
FlowForce Sener, you will need to change it in MapForce and redeploy the mapping.

Note that the root catalog of MapForce Sener influences the way taxonomies are resolved on the target
machine. The root catalog is found at the following path relative to the MapForce Server installation directory:
etc/RootCatalog.xml.

Taxonomy packages that were deployed with a mapping will be used if the root catalog of MapForce Server
does not already contain such a package or does not contain a package that is defined for the same URL
prefix. The root catalog of MapForce Server has priority over the deployed taxonomy.

If MapForce Server runs standalone (without FlowForce Server), it is possible to specify the root catalog that
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should be used by the mapping as follows:

e At the command line, this is possible by adding the option - cat al og to the run command.
¢ Inthe MapForce Server API, call the method Set Opt i on, and supply the string " cat al og" as first
argument, and the path to the root catalog as second argument.

If a mapping uses XBRL components with table linkbases, the taxonomy package or the taxonomy package
configuration file must be supplied to the mapping at runtime, as follows:

o At the MapForce Server command line, add the option - - t axonony- package or - - t axonony-
packages-config-fil e tothe run command.

¢ Inthe MapForce Server API, call the method Set Opt i on. The first argument must be either
"t axonony- package" or "t axonony- packages-config-file". The second argument must be the
actual path to the taxonomy package (or taxonomy package configuration) file.
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3.2 Global Resources

Altova Global Resources are aliases for file, folder, and database resources. Each alias can have multiple
configurations, and each configuration maps to a single resource. Therefore, when you use a global resource,
you can switch between its configurations. For example, you could create a database resource with two
configurations: devel opnent and pr oduct i on. Depending on your goals, you can switch between these
configurations. In MapForce Server, you can retrieve data from the devel opnent or product i on database by
using the desired configuration as a command line parameter at mapping runtime.

Global resources can be used across different Altova applications (see subsection below).

Global resources in other Altova products

When stored as global resources, files, folders, and database connection details become reusable across
multiple Altova applications. For example, if you often need to open the same file in multiple Altova desktop
applications, you can define this file as a global resource. If you need to change the file path, you will need to
change it only in one place. Currently, global resources can be defined and used in the following Altova
products:

e Altova Authentic

e DatabaseSpy
e MobileTogether Designer

e MapForce
e StyleVision
e XMLSpy

e FlowForce Server

e MapForce Server
e RaptorXML Sener/RaptorXML+XBRL Server

For more information about creating Global Resources, refer to the "Altova Global Resources" chapter of
MapForce documentation.

Resources in MapForce Server

When you compile a mapping to a MapForce Server execution file (. nf x), any global resource references used
by the mapping are preserved, not resolved. This means that you will need to provide these references on the
senver side in order to run the mapping successfully. In MapForce Server, the following is required to run a . nf x
file which uses global resources:

1. The Global Resources Definitions file. On the machine where MapForce is installed, the file is called
d obal Resour ces. xnl . You can find this file in the Docunent s\ Al t ova folder. You can copy this file to
the machine where MapForce Server runs and create multiple such files if necessary.

2. The Global Resource configuration name. Each Global Resource has a default configuration. You can
also create additional configurations.

In MapForce, the Global Resource Definitions file and the Global Resource configuration name are set or
changed from the graphical user interface. In MapForce Senver, these are specified at mapping runtime (see
below).

e If you run the mapping through the command line interface, set the options - - gl obal r esour ceconfi g
and - - gl obal r esour cef i | e after the r un command, for example:
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C.\Program Fil es (x86)\ Al t ova\ MapFor ceSer ver 2024\ bi n\ MapFor ceSer ver. exe run

SonmeMappi ng. nf x - - gl obal resourcefil e="C
\ User s\ ne\ Docunent s\ Al t ova\ @ obal Resources. xm " --gl obal resour ceconfi g="Defaul t"

e If you run the mapping through the MapForce Server API, call the method Set Opt i ons twice before
calling the Run method. The first call is required to supply the Global Resource Definitions file path as
an option, and the second call is required to suppléthe Global Resource configuration name. For
further information, see the MapForce Server AP|“,
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3.3 Join Optimization

Join optimization accelerates execution of data mappings in which large sets of data are being filtered or
joined.

Join optimization works by eliminating nested loops that occur internally as a mapping is being executed. A
nested loop occurs when the mapping iterates each item of a set as many times as there are items in a
second set. Note that it is normal for the mapping execution engine* to perform loops (iterations) over various
sequences of items, by \irtue of its design. When nested independent loops occur (that is, loops which iterate
over other loops), the mapping can benefit from join optimization, which would significantly reduce the time
required to execute the mapping. Nested loops are hardly noticeable when running mappings where the input
data is not significantly large; howewer, this can become a challenge in case of mappings that process files or
databases that consist of a very large number of records.

* The execution engine of a mapping can be MapForce, MapForce Sener, or a C#, C++, or Java program
generated by MapForce. Join optimization is available exclusively in the MapForce Server Advanced
Edition.

EUILT
To designate MapForce Sener as target execution engine, click the BUILT-IN ( ) toolbar button in
MapForce. This will also ensure your mapping benefits from most available features. If you select another
transformation language, certain MapForce features might not be supported in that language.

As mentioned abowve, the primary concern of join optimization is to address nested loops in an efficient way.
Let's now have a closer look at how nested loops occur in first place.

The typical case when nested loops occur is when the mapping contains at least one Join component, and
SQL JOIN mode** is not possible.

** \When certain conditions are met in MapForce, mappings could allow for a special execution mode
called "SQL Join mode". SQL Join mode is possible only if the mapping reads data from a database.
When data is joined this way, the join operation is undertaken by the database (that is, an SQL JOIN
takes place), and this eliminates the need for nested loops in the mapping execution engine. For more
information about SQL Join mode, refer to the MapForce documentation

(https://www.altova.com/documentation.html).

For example, the image below illustrates a mapping (designed with Altova MapForce) which combines data
from two XML files using a Join component. On the computer where MapForce is installed, this mapping is
available at the following path: ..
\Documents\Altova\MapForce2024\MapForceExamples\Tutorial\JoinPeopleIlnfo.mfd. Some people data
is available only in the first XML file (Email, Phone), while some other data is available only in the second XML
file (City, Street, Number). The goal of the mapping is to write to the target XML file the merged data of all
people where FirstName and LastName correspond in both source structures.
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In MapForce, a Join component pairs items in two sets according to some custom condition, which implies
comparing each item in set 1 with each item in set 2. The total number of comparisons represents the cross-
join (Cartesian product) of both sets. For example, if the first set contains 50 items, and if the second set
contains 100 items, then a total of 5000 (50 x 100) comparisons will occur. In the mapping abowe, the sets that
are being compared correspond to all instance items of the two XML structures connected to the Join
component.

Note: Join optimization (a feature of MapForce Server Advanced Edition) should not be confused with Join
components (a feature of MapForce). For more information about Join components, refer to the

MapForce documentation (https://www.altova.com/documentation.html).

As expected, from a performance perspective, mappings that contain nested loops would need more time to
run. Imagine a situation where both joined sets contain millions of records. This can easily affect performance,
and this is where join optimization is useful. In very broad lines, join optimization behaves like a database
engine that is optimized to look up (index) extremely large sets of data. Except that, as illustrated by the
mapping abowe, join optimization deals not only with data originating from databases. Join optimization
eliminates nested loops regardless of the data kind, by building, where possible, internal lookup tables which
are queried at mapping runtime. This significantly improves the mapping performance and ultimately reduces
the time required to execute the mapping.

Note: When join optimization occurs, running the mapping will take less time but typically require more
memory as well. Be aware that memory usage patterns depend on various complex factors; therefore,
obsenved behaviour may differ depending on the case.

Join optimization can accelerate not only mappings with joins, but also those which use filter components. In
MapForce, a filter processes a sequence of items (that is, it checks a given Boolean condition for each
instance of the item connected to the node/row input). If the Boolean condition is connected to a function
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which, in its turn, must iterate over another sequence of items, and if the mapping context demands it, then a
situation similar to a join happens. If the filter must perform a cross-comparison of each item in two sets, then it
qualifies for join optimization.

In order for the mapping to benefit from join optimization, it must be run by MapForce Serer Advanced Edition.
To execute a mapping with MapForce Server Advanced Edition, open it in MapForce, and compile it to a
mapping execution (.mfx) file using the menu command File | Compile to MapForce Server Execution File.
Then run the .mfx file by using an APl method ir&our language of choice, or the r un command of the
command line interface (see also How It Works &),
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3.4 Credentials

Credential objects provide a way to make authentication data (such as usernames, passwords, and OAuth
authentication details) portable across various mapping execution environments, in a secure way. Credentials
are useful in mappings that require basic HTTP authentication or OAuth 2.0 authorization. You can define
credentials in MapForce and also in FlowForce Sener. If credentials were defined in MapForce, you can
optionally deploy them to FlowForce Server, similar to how mappings are deployed.

After you compile the mapping to a MapForce Server execution file (.mfx), MapForce Server will run the .mfx file
depending on your choices at mapping design time.

If you selected the Include in MapForce Server Execution File and Mapping Deployment check box
when creating the credential in MapForce, MapForce Server will use at mapping runtime any credentials that
were stored in the .mfx file. This means that you can run the mapping with a command such as:

<exec> run nmappi ng. nf x

Where <exec> is the path to the MapForce Server executable. This path can be either absolute or, if the
current directory is the same as the executable, you can enter just the executable name.

If you entered only the credential name (without username and password) in MapForce, then you must
explicitly provide these details at mapping runtime, with the help of the - - credenti al command line option
available for the r un command. This way, you can use, for example, a different set of credentials in production,
as opposed to those used when you designed the mapping. The - - credent i al option has the form - -
credenti al =KEY: VALUE., where

e KEY is the name of the credential as it was defined in MapForce.

e VALUE is a credential property, or a list of properties separated by ampersand (&). For credentials of
type "password", the possible properties are user nane and passwor d. For credentials of type OAuth
2.0, the only supported property is oaut h: t oken.

e The actual property values are supplied just like query parameters in a URL, using the

sign.

For example:
<exec> run mappi ng. nfx --credential ="nycredenti al : user name=adm n&passwor d=4xJ38dnx7"

In the code listing above, the value of the - - credent i al option was enclosed within quotes in order to treat the
value literally, since the username and password are separated by an ampersand character.

If your mapping needs multiple sets of named credentials to run, you can specify the --credenti al option
multiple times.

The credentials supplied as command line options take precedence over stored credentials.

If you did not select the Include in MapForce Server Execution File and Mapping Deployment check
box, the sensitive fields are missing. This means that you must supply the password at the command line
while still referring the credential by its name, for example:
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<exec> run mappi ng. nfx --credential =nycredenti al : passwor d=4xJ38dnx7

The following fields are considered sensitive data:

e Password (for credentials of type "Password")
e Client Secret, Access Token, and Refresh Token (for credentials of type "OAuth 2.0")

For mappings that require OAuth 2.0 authorization, the MapForce Sener command line accepts an OAuth 2.0
access token as input at the mapping runtime. Note that the MapForce Server command line does not provide
an interactive GUI by design, so you will need to obtain the OAuth 2.0 access token by external means (for
example, by requesting it with MapForce) when using the command line specifically. This is, however, not
necessary if MapForce Server runs under FlowForce Server management, since the latter is capable of
acquiring a new OAuth 2.0 access token at runtime by itself.

At the command line, running the mapping with stored credentials is possible as long as the stored OAuth 2.0
token has not expired or has not been revoked by the Web senice provider. To address this, supply a new
OAuth 2.0 access token (obtained by some external means) by using the - -credenti al option, for example:

<exec> run mappi ng. nf x --
credenti al =ny_oaut h_credenti al : oaut h: t oken=j dsaf | kaj | kewsai urt hczv904215-j hd

Where:

e ny_oauth_credential is the name of the OAuth 2.0 credential created from MapForce.
e oaut h: t oken is the way to indicate to MapForce Server that a new OAuth 2.0 access token is being
supplied at runtime.

MapForce Server API

The MapForce Sener API provides methods to create credentials, add properties to credentials, and close
credentials after you finished declaring them. The following code listing illustrates the typical way of declaring
password credentials in a C# program that runs a mapping:

/I Create a MapForce Server object

Al t ova. MapFor ceSer ver. Server obj M-S = new Al t ova. MapFor ceSer ver. Server () ;
Il Set the credential nane as it was defined in MapForce

obj MFS. Begi nCredenti al ("nycredential ");

/1 Add the credential properties

obj MFS. AddCr edent i al Property("usernanme", "altova");

obj MFS. AddCr edent i al Property("password", "b45ax78!");

// dose the credenti al

obj MFS. EndCr edenti al () ;

To perform OAuth 2.0 authorizations from a program that runs a mapping, the credential property name must
be set to oaut h: t oken, as illustrated below:

[/ Create a MapForce Server object
Al t ova. MapFor ceSer ver. Server obj MFS = new Al t ova. MapFor ceSer ver. Server () ;
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/] Set the credential nane as it was defined in MapForce

obj MFS. Begi nCredenti al ("nmy_oaut h_credential ");

/1 Add the credential properties

obj MFS. AddCr edent i al Property("oaut h: token", "jdsafl kaj| kewsai urt hczv904215-j hd");
I/l O ose the credenti al

obj MFS. EndCr edenti al () ;

If the mapping needs multiple credential sets, use the methods abowve to add as many sets of credentials as
required. Once you have declared all the required credentials, you can run the mapping execution file in a
standard way, by calling the Run() method. For more information, see the AP| Reference &,

3.4.1 Example: OAuth 2.0 Authorization

This example shows you how to call a REST-style Web senice that requires OAuth 2.0 Authorization. The
client application is a MapForce Sener execution file (.mfx) that will retrieve calendar events using the Google
Calendar API (https://developers.google.com/calendar/). To keep things simple, the .mfx file will retrieve the
calendar information "as is" and will just output the raw JSON result without any other processing.

Prerequisites:

e MapForce Enterprise Edition

e MapForce Server Advanced Edition

e To follow this example step-by-step, you must have a Google account. If you would like to call another
Web senice, obtain OAuth 2.0 credentials from your Web senice provider and use them in the
instructions below instead.

Obtain the OAuth 2.0 credentials

If you already have the OAuth 2.0 credentials required to access the Web senice, you can skip this step.
Otherwise, the exact instructions to obtain them depend on the provider of the Web senice that your mapping
will call. To call the Google Calendar API like in this example, follow these steps:

1. Login to the Google API Console (https://console.developers.googdle.com/).

2. Create a new project.
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= Google

New Project

You have 12 projects remaining in your quota. Request an increase or
delete projects. Learn more

MANAGE QUOTAS

Project name *
[ MapForce Demo

7]
Project ID: mapforce-demo. [t cannot be changed later.  EDIT
Location *
H Mo organisation BROWSE
Parent organisation or folder
CREATE CAMCEL

3. Click OAuth consent screen.

4. Select External as user type, unless you have a G Suite account which would enable you to grant API
access only to users in your organization.
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= Google %s MapForce Demo w % O a ;
API APIs & Services OAuth consent screen

o LEREE Choose how you want to configure and register your app, including

your target users. You can only associate one app with your project.
o Library
or  Credentials User Type
Internal @

¥ OAuth consent screen

Domain verification

Page usage agreements

<l

Only available to users within your organisation. You will not need
to submit your app for verification.

® External @

Available to any user with a Google Account.

5. Enter "mapforce-demo" as application name and save the settings.

OAuth consent screen

Before your users authenticate, this consent screen w
v want to grant access to their private data, as well as give them a link
of service and privacy policy. This page configures the consent

applications in this project

whether the
to your terms
z

screen for

Verification status
Mot published

Application name
The name of the app asking for consent

allow them to choose

mapforce-demo

Application logo

Aryv irmans i th mreEnt orrman tha e
An image on the consent screen that wi

Local file for upload

neip u

SET3 recognise Your app

Browse

6. Click Create credentials and then select OAuth Client ID.
Enter Desktop app as application type and "MapForce Client" as the client name.

7.

©2017-2023 Altova GmbH

Altova MapForce Server 2024 Advanced Edition



48 Running Mappings Credentials

& Create OAuth client ID

A client 1D is used to identify a single app to Google's OAuth servers. If your app
runs on multiple platforms, each will need its own client ID. See Setting up OAuth
2.0 for more information.

Application type *
Desktop app -

Learn more about OAuth client types

Mame *
[ MapForce Client
The name of your Q4uth 2.0 client. This name is only used to identify the client in
the conzole and will not be shown 1o end users,
CREATE CANCEL

8. Click Create. The client ID is created and becomes available in the Credentials page.

= Go gle 2 MapForce Demo w i © a ;
API APIs & Services Credentials + CREATE CREDENTIALS @ DELETE
[ 4
2+ Dashboard
OAuth 2.0 Client IDs
o Library
Type Client ID
O Credentials
Desktop -sldo. .. 1] P . 4
v OAuth consent screen
]
Domain verification
Service Accounts Manage service accounts
S Page usage agreements
O Email Mame P Usage with all services
{last 30 days) @
Mo service accounts to display
<l

b
9. Click = to download the OAuth 2.0 authorization details as a JSON file.
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You have now obtained the OAuth 2.0 authorization details from Google Console API, nhamely:

Authorization Endpoint
Token Endpoint

Client ID

Client Secret

NS

Enable the Google Calendar API

To accept calls from clients, the Google Calendar API used in this example must be enabled. In the Google
API Console, click Library, search for the Google Calendar API and enable it:

= Google a* MapForce Demo ¥

& APl Library

Google Calendar API
Google

3 1 Integrate with Google Calendar using the Calendar API.

m TRY THIS API [

In this example, we are going to call the list method of the Events entity. You can find detailed reference to this
APl method at https://developers.google.com/calendar/Vv3/reference/events/list. For now, note the following
important points:

1. As pointed out in documentation, the method must be called by sending a GET request to
ht t ps: / / waw. googl eapi s. conl cal endar/ v3/ cal endar s/ cal endar | d/ event's, where cal endar | d is
the identifier of a Google Calendar. The calendarld request parameter will be configured from
MapForce in a subsequent step.

2. Calling the API method requires at least one of the following scopes:

htt ps://ww. googl eapi s. com aut h/ cal endar . readonl y

htt ps: //ww. googl eapi s. con aut h/ cal endar

htt ps://wwv. googl eapi s. conf aut h/ cal endar . event s. readonl y
htt ps://ww. googl eapi s. comf aut h/ cal endar . event s

During the OAuth 2 authorization process, your mapping will have to provide one of the scopes above—
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this will also be configured in a subsequent step. For the purpose of this example, the first "read-only"

scope is sufficient.

Request an authorization token

In order to preview the mapping in MapForce, you will need to add the OAuth 2.0 authorization details to the

mapping and request an authorization token, as illustrated below.

1. In MapForce, right-click an empty area on the mapping, and select Open Credentials Manager from

the context menu.
click * Add Credential.

N

3. Enter a name ("my.oauth", in this example), and select OAuth 2 as type.

4. Fill in the Authorization Endpoint, Token Endpoint, Client ID, Client Secret text boxes with the

corresponding values from the JSON file downloaded previously.
Enter ht t ps: / / www. googl eapi s. conf aut h/ cal endar . readonl y in the Scope text box.

o

6. Leawe all other settings as is.

*) Edit Credential it

MName: | my.oauth

Type: () Password (® Dauth 2
Authorization Endpoint: | https: /faccounts, google.. comjfo foauth 2/auth |
Token Endpoint: | https: {foauth2.googleapis. com ftoken |
Client ID: | |
Client Secret: | L Y LI LTI | o~
Scope: | https: /fwww .googleapis. com/auth/calendar. readonly |

7. Click Request Access Token to obtain the token from the authorization server (in this example,
Google). A browser window opens asking you to connect to your Google account.
8. Login to your Google account. Since you haven't submitted any app verification requests to Google yet,

the following page appears.
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This app isn't verified

This app hasn't been verified by Google yet. Only proceed if you know and trust the
developer.

If you're the developer, submit a verification request to remove this screen. Learn more

Advanced BACK TO SAFETY

9. Click Advanced, and then click Go to mapforce-demo (unsafe).
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G sign in with Google

mapforce-demo wants to access
your Google Account

This will allow mapforce-demo to:

View your calendars @

Make sure you trust mapforce-demo

You may be sharing sensitive info with this site or app.
Learn about how mapforce-demo will handle your data by
reviewing its terms of service and privacy policies. You can
always see or remove access in your Google Account.

Learn about the risks

10. Click Allow. A confirmation is now displayed in the browser.

OAuth 2.0 authorization code retrieved.

Feturn back to Altova MapForce.

MapForce also notifies you that the OAuth 2.0 authorization code has been retrieved successfully.
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MapForce >
| MapForce successfully received new OAuth 2.0 credentials.

11. Click OK. Notice that the Access Token and Refresh Token fields have now been populated with

data.
AI:I:ESSTI:IkEn: | ----------------------------------|||| f’:"\
REﬁEShTDkEn: | BEEEERBREEEE RN ER R E R R R RN R R R R RN RS f‘:"\
Sensitive parameters
Save encrypted in MFD file
Indude encrypted in MapForce Server Execution File and Mapping Deployment
QK Cancel

12. Sawe the mapping as GetCalendarEvents.mfd.

In this tutorial, the Save encrypted in MFD file check box is selected on the Edit Credentials
dialog box. Therefore, the sensitive fields Client Secret , Authorization Token, and Refresh
Token will be saved in encrypted form in the mapping design file (.mfd) when you save the

mapping.

Be aware that the authorization token will eventually expire after a period. When that happens, you will no
longer be able to run the mapping (at this stage, no mapping has been designed, but this will happen in a
subsequent step). Whenewer you need to obtain a new authorization code manually, click Request Access

Token, and follows the steps described abowe.

Design the Web service call
The mapping GetCalendarEvents.mfd created so far does not do anything yet. The only thing it contains are
OAuth 2.0 credentials that enable access to the Google Calendar API.

Let's now design the Web senice call in MapForce, as follows:

1. Open the GetCalendarEvents.mfd mapping.
2. Onthe Insert menu, click Web Service Function. The "Web Senice Call Settings" dialog box

appears.

3. Click Manual.
4. Select GET as request method and enter the URL to the Web senice mentioned in a previous step:
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htt ps: // www. googl eapi s. coni cal endar/ v3/ cal endar s/ cal endar | d/ event s.
5. Because calendarld is a placeholder that must be provided as a parameter, enclose it within curly
braces as shown below.
¥} Web Service Call Settings >
Service definition
(_JwsDL
(®) Manual Import from WADL file. .. Import from URL...
Request Method: | GET w
Connection Settings
LIRL: | https: /fwww .googleapis. com/calendar v 3fcalendars/{calendarId} fevents |
Timeout: seconds [ infinite [ oynamic URL {supplied by mapping)
. =0 :
6. Click the = Add Parameter button and define the parameter details as follows:
P - =
Parameters: =
Mame Style Type Mappable Fixred Value Required Repeating Description
calendarld Template | string | ' L]
In the configuration above, the "Template" style makes it possible to replace the URL part enclosed
within curly braces with the parameter value at runtime. "Mappable” means that you can supply the
value from the mapping (for example, from a constant, or perhaps from an input parameter). Finally, the
parameter has been marked as "Required" because the API call cannot take place without it.
7. Click the Edit button adjacent to HTTP Security Settings.
8. On the "HTTP Security Settings" dialog box, select Use Credential and choose the "my.oauth”

credential record configured previously.
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¥} HTTP Security Settings *

HTTPS (TLS)
Chedk server certificate
[ ] allow host name mismatch between certificate and request

[ ] client certificate:

Select
HTTP Authentication
O Mone
(®) Use credential: my.oauth w Edit

lUse a credential for OAuth or for sharing login data among components,
O Username: Password:

() Dynamic authentication {username & password are supplied by mapping)

Preemptive authentication

Cancel

The Web senice configured so far has the following appearance on the mapping:

#] Credentials:

Type MName
¥ CAuth 2 my.oauth

B XS+

.,'; GET https:/fwww.googleapis.com/calendar/v3y/
BE=] Request B =) Response
-------- w [ calendarld i-fw Status code

i) Body 15| E=Headers

You can how complete the design by taking the following steps:
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1.

2.

3.

4,

On the Insert menu, click Insert Input, and configure the component as follows:

¥} Create Input x
Mame: | calendarId |
Datatype: | string v|

Input is required

Design-time Execution

Spedfy value

Value: | primary

Cance

As illustrated abowe, the input component has the design-time value "primary". According to the API's
documentation, the value "primary" instructs the API sernver to access the primary Google calendar of
the currently logged in user. Note that this value is a design-time value and is applicable only when you
preview the mapping in MapForce. When the mapping runs in a sener environment, you will need to
provide the desired value at runtime.

Drag the decode- ni ne- enti ty function from the Libraries window into the mapping area. This function
converts the raw MIME body received from the server into a string.

On the Insert menu, click Insert Output, and add a simple output component whose role is to output
the result as a plain string.

Make the connections between components as illustrated below.

»i calendarld |@Q GET https:/fwww.googleapis.com/calendar/v3/calendars, | fa decode-mime-entity i result
idefault | calendarld B EER&queﬂ EEIResponse ¥ mime-entity ._,/—l'result

] P . —result B
i | calendarld - Status code i default-encoding

L) Body =l EE=Headers
i) Body =

This concludes the design part in MapForce.

Test the mapping execution

To test the mapping execution in MapForce, click the Output tab and obsene the result displayed in the
Messages window.

If you get an authorization error such as "Unauthorized (401)", note the following troubleshooting tips:

1.
2.

3.

Make sure that the Google Calendar API is enabled, see Enabling the Google Calendar AP &
Request a new authorization token@, in the event that the access token obtained previously has
already expired.

Double-check that all OAuth 2.0 details were entered correctly in MapForce.

On successful execution and OAuth 2.0 authorization from MapForce, the mapping output is expected to look
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similar to the one below:

1 {

2 "kind": "calendar#events”,

3 "etag": "\"p32gbijdmvobt3ekagi\"",

4 " summary " :

5 "updated": "2828-86-16T14:18:43.876Z",

6 "timeZone": "Europe/Vienna",

7 "accessRole™: "owner",

8 "defaultReminders": [

9

18 "method”: "email”,

11 "minutes”: 1@

12 ¥ —
13

14 "method™: “popup”,

15 "minutes": 3@

16 }

17 1.

18 "nextSyncToken": "CKCStt BhuoCEKCStt BhuoCGAU=",

19 "items": []

20 1

Mapping DE Query Qutput
=7 GetCalendarEvents.mfd 4 b X
Overview w 0 X Messages v o X

- W v a “ X
u GetCalendarEvents.mfd: Mapping validation successful, - O errorfs), O warningis)
" a GetCalendarEvents.mfd: Execution successful - O error(s), O warning(s)

If you used a Google account that does not have any calendar events like in this example, the "items" array is
empty in the response. However, if you add an event to your Google Calendar and run the mapping again, the
output will reflect that. As a side note, you could also retrieve events from a calendar other than the default one.
For example, you could retrieve data from a public calendar like "Holidays in United States". To do this, set the
value of calendarld parameter to en. usa#hol i day @r oup. v. cal endar . googl e. cominstead of pri nary.

For information about other parameters that you can add to the API call, refer to the APl method's
documentation at https://developers.google.com/calendar/\3/reference/events/list.

Run the mapping with MapForce Server (standalone)

This section specifically deals with running the demo OAuth 2.0 mapping with MapForce Server installed as a
standalone product, not under FlowForce Server management. For information about running such mappings
with MapForce Server under FlowForce Server management, refer to the FlowForce Server documentation,
where this example is continued.

To run an OAuth 2.0 mapping with MapForce Server standalone, there are two ways to deal with OAuth 2.0
credentials:

e Include the OAuth 2.0 token (in encrypted form) in the compiled .mfx file. With this approach, you will
not need to supply any OAuth 2.0 credentials at the command line (or in the MapForce Server API call)
because the embedded credential will be used. Howewer, this also means that anyone with access to
the .mfx file will be able to run it without providing the authorization token—until it expires or the
authorization server revokes it. Importantly, you can always override the authorization token from the
command line without having to recompile the .mfx file (see the next bullet).
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e Do not include the OAuth 2.0 token in the compiled .mfx file. With this approach, you (or another user
who runs the .mfx file) will need to supply the OAuth 2.0 authorization token at the command line or in
the MapForce Server API call. The authorization token itself must be obtained outside of MapForce
Sener, for example with MapForce, as already described previously.

In this example, the authorization token will not be included in the compiled .mfx file. Instead, it will be provided
at runtime.

1. In MapForce, right-click an empty area on the mapping and select Open Credentials Manager.

2. Double-click the credential record ("my.oauth”, in this example) and clear the Include in MapForce
Server Execution File and Mapping Deployment check box.

3. Sawe the mapping design file (.mfd).

Let's now compile the mapping to a MapForce Server Execution file (.mfx):

1. Onthe File menu, click Compile to MapForce Server Execution File.
2. Select a destination directory and sawe the file as GetCalendarEvents.mfx.

You can now open a Command Prompt window and run the .mfx file with a command like:

mapf or ceser ver - exec run Cet Cal endar Events. nf x --p=cal endar!d: "prinmary" --
credenti al =ny. oaut h: oaut h: t oken=nyt oken

Where:

e mapf orceserver - exec is the path to the MapForce Server executable, typically C:\Program
Files\Altova\MapForceServer2024\bin\MapForceServer.exe.

e Cet Cal endar Event s. nf x is the path to the .mfx file relative to the current directory of the command
line. Adjust the path if applicable, or use an absolute path.

e cal endar | d is the name of the input parameter as it was created in MapForce

e ny.oaut h is the name of the credential as it was created in MapForce in a previous step.

e nytoken is the value of the authorization token obtained externally (in this case, with MapForce).

On successful execution and OAuth 2.0 authorization, the command line output displays the response returned
by the Google Calendar API, for example:
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Bl Command Prompt — O X

"method” :
"minutes”:

LAL-oCENC LAl -oCGAU=",

Be aware that the authorization token expires very quickly (the interval depends on the authorization
sener, which is Google in this case) and you may need to request a new one if you get "Unauthorized"

errors, see Request an authorization token "=,
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3.5 Dynamic Authentication

In MapForce, it is possible to configure mappings that call Web senices for basic HTTP authentication.
Dynamic authentication is one of the ways to achiewve this; it is an alternative to using credentials. Dynamic
authentication means designing the mapping so that it accepts the username and password as input
parameters. For details about configuring dynamic authentication, refer to MapForce documentation

(https://www.altova.com/documentation).

If you configured the mapping for dynamic authentication, then the respective username and password must be
supplied as parameters at mapping runtime. This is not different from supplying any other parameter kinds to
the mapping. For example, when calling MapForce Server at the command line, the syntax for a mapping like
the one abowe is:

<exec> run mappi ng. nf x --p=usernane: adm n --p=passwor d: dj 9JaVax

Where:

e <exec> is the path to the MapForce Server executable. This path can be either absolute or, if the
current directory is the same as the executable, you can enter just the executable name.
e usernane and passwor d are the names of the respective input parameters on the MapForce mapping.

When calling the MapForce Sener API, you can authenticate the mapping by calling the AddPar anet er
method before calling the Run method. For example, in C#, the code to achieve this could look as follows:

try
{
Al t ova. MapFor ceServer. Server nfs = new Al t ova. MapFor ceSer ver. Server ();
nfs. AddPar anet er ("usernane", "adm n");
nfs. AddPar anet er (" password", "dj 9JaVax");
nfs. WrkingDirectory = "C\\Wrk";
if(nfs.Run("C \\Wrk\\ mappi ng. nf x"))
{
Consol e. Wi telLi ne("Success");
}
el se
{
Consol e. Wit eLi ne(nfs. Last Executi onMessage) ;
}
Consol e. ReadLi ne();
}
cat ch( Excepti on ex)
{

Consol e. Wi t eLi ne(ex);

}

Again, the user nane and passwor d (first argument to the AddPar anet er method) must be the same as the
names of the respective input parameters on the MapForce mapping.
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4 MapForce Server Command Line

MapForce Sener provides a command line interface that you can use for administrative tasks such as
licensing, and also to run mapping execution files (.mfx). The available commands are listed below.

) assignlicensem: (Windows only) Uploads a license to LicenseServer and assigns this license to
MapForce Sener.

e exportresourcestrings 6. Exports all application resource strings to an XML file.

e help™#: Displays information about the command that is submitted as argument (or about all
commands if no argument is submitted).

e licensesener“: Registers MapForce Senver with a LicenseSener on the local network.

e run"¥: Runs a Mapping Execution File (.mfx) compiled with MapForce.

) setdeflang: Sets the default language of MapForce Sener.

) verimlicense: (Windows only) Checks if current MapForce Sener is licensed and, optionally,

whether it is licensed with the given license key.
o ersion®: Displays the version number of MapForce Senver.

To call MapForce Sener at the command line, you need to know the path of the executable as applicable to
your operating system. By default, the MapForce Sener executable is installed at the following path:

Linux / opt/ Al t ova/ MapFor ceSer ver 2024/ bi n/ mapf or ceser ver

macOS /usr/1ocal / Al toval MapFor ceSer ver 2024/ bi n/ mapf or ceser ver

Windows C.\ Program Fi | es\ Al t ova\ MapFor ceSer ver 2024\ bi n\ MapFor ceSer ver . exe

Note: If MapForce Sener 32-bit is installed on Windows 64-bit, change C:.\ Program Fi | es to C:\ Progr am
Files (x86).

By convention, this documentation omits the full path of the executable when describing a given command, and
uses mapf or ceser ver instead of the executable name, for example:

mapf or ceserver hel p

Where mapf or ceser ver is the path or name of the executable. Note that, if you use an absolute path, you will
be able to run commands regardless of the current directory that your command prompt window (terminal) is in.
Howe\er, if you would like to call the executable just by typing its hame, make sure to do one of the following
first:

¢ Change the terminal's current directory to the MapForce Sener installation directory
e Add the directory where the executable is to the PATH environment variable.

Both of these scenarios are described in more detail below.
Tips and tricks
If you are new to command line, be aware of the following tips and tricks.

e To find out the current directory where you command line window is, enter pwd on Linux and macOS.
On Windows, enter echo %CD%
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Make use of the Tab key to quickly enter various file or directory paths without having to type them in
full. For example, if you type cd c:\ prog at the command line, and then press Tab, you will get C

\ Progr am Fi | es automatically pre-filled (or perhaps some other directory under C:\ whose name
begins with "Prog").

When entering paths that contain white space, such as C: \ Program Fi | es on Windows, enclose
them within quotes.

If you see a message similar to "This command is not recognized as an internal or external command,
operable program or batch file", you have most likely mistyped a path or command.

On Linux, make sure that you use the correct case for file or directory names. For example, typing a
path such as / hone/ ni ki t a/ downl oads will return an error if the directory name is

actually / hone/ ni ki t a/ Downl oads.

When typing a path on Linux or macOS, use forward slashes, as opposed to back slashes on
Windows.

How to run a command

1. Open acommand prompt window.

a. To open a command prompt on Windows, press the Windows key and then start typing cmd.
Click the Command Prompt suggestion that appears.

b. To open a terminal on Mac, click the Finder icon, and then select Go > Utilities from the menu.
Double-click the Terminal icon in the Utilities window.

c. Ifyou run Linux from a graphical user interface, locate and run the Terminal command as
applicable to your Linux distribution. If you run Linux from a command line interface, ignore this
step.

2. Enter the full path to the executable, followed by the command you want to run. For example, the
command below provides help at the command line.
Linux / opt/ Al t ova/ MapFor ceSer ver 2024/ bi n/ mapf or ceser ver hel p
macOS /usr/ 1 ocal / Al t ova/ MapFor ceSer ver 2024/ bi n/ mapf or ceserver hel p

Windows C \Program Fi |l es (x86)\ Al t ova\ MapFor ceSer ver 2024\ bi n\ MapFor ceSer ver . exe hel p

In the example abowe, the command hel p was run without any options or arguments. Other commands may

have arguments and options, and those arguments and options could be mandatory or optional. For example,
the run command has a mandatory argument that lets you supply the path or file name of the .mfx file to be

run. Check the reference section for details about each command.

Calling MapForce Server in the installation directory

To call the executable without having to type the full path, change the current directory to the directory where
the MapForce Server executable was installed, for example:

Linux cd /opt/ Al toval/ MapFor ceServer 2024/ bi n
macOS cd /usr/local /Al toval MapFor ceSer ver 2024/ bi n
Windows cd C\Program Fil es (x86)\Altova\ MapFor ceServer 2024\ bi n
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You can now run any command by typing just the executable name, for example:

Linux . I mapf or ceserver hel p

macOS ./ mapf or ceserver hel p

Windows | MapFor ceServer. exe hel p

Note: On Linux and macOS systems, the prefix . / indicates that the executable is in the current directory.

Calling MapForce Server from any directory

To call the executable from any directory, refer to it using the absolute path. Alternatively, if you want to call the
program by typing just the executable name, you can edit the PATH environment variable of your operating
system so that it includes the full path to the MapForce Server installation directory. For ways to change the
PATH environment variable, refer to the documentation of your operating system.

Note: After changing the PATH environment variable, you may need to close the terminal window and open a
new one, in order for the changes to take effect.
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4.1 assignlicense (Windows only)

Syntax and description

The assi gnl i cense command is available on Windows only (not on Linux or Mac systems). It uploads a
license file to the Altova LicenseSenver with which MapForce Server is registered (see the | i censeser ver
command), and assigns the license to MapForce Senver. It takes the path of a license file as its argument. The
command also allows you to test the validity of a license.

mapf or ceserver assignlicense [options] FILE

e The FI LE argument takes the path of the license file.

e The--test-only option uploads the license file to LicenseServer and validates the license, but does
not assign the license to MapForce Sener.

For details about licensing, see the LicenseServer documentation
(https://www.altova.com/manual/en/licenseserver/3.12/).

Examples
Examples of the assi gnl i cense command:

mapf or ceserver assignlicense C\licensepool\nylicensekey.altova_licenses
mapf or ceserver assignlicense --test-only=true C
\'li censepool \ nyl i censekey. al tova_| i censes

e The first command above uploads the specified license to LicenseServer and assigns it to MapForce
Sener.

e The last command uploads the specified license to LicenseServer and validates it, without assigning it
to MapForce Sener.

Options

Options are listed in short form (if available) and long form. You can use one or two dashes for both short and
long forms. An option may or may not take a value. If it takes a value, it is written like this: - - opt i on=val ue.
Values can be specified without quotes except in two cases: (i) when the value string contains spaces, or (ii)
when explicitly stated in the description of the option that quotes are required. If an option takes a Boolean
value and no value is specified, then the option's default value is TRUE. Use the - -h, --hel p option to display
information about the command.

* test-only [t]

--t, --test-only = true|fal se
Values are true| f al se. Iftrue, then the license file is uploaded to LicenseServer and validated, but not
assigned.
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4.2 exportresourcestrings

Syntax and description

The exportresour cest ri ngs command outputs an XML file containing the resource strings of the MapForce
Server application in the specified language. Available export languages are English (en), German (de), Spanish
(es), French (fr), and Japanese (j a).

mapf or ceserver exportresourcestrings [options] LanguageCode XM.QutputFile

e The LanguageCode argument gives the language of the resource strings in the output XML file; this is
the export language. Allowed export languages (with their language codes in parentheses) are: English
(en), German, (de), Spanish (es), French (fr), and Japanese (j a).

e The XM_Qut put Fi | e argument specifies the path and name of the output XML file.

How to create localizations is described below.

Examples
Examples of the expor t r esour cest ri ngs command:

mapf or ceserver exportresourcestrings de c:\Strings. xm

e The command abowe creates a file called Strings. xm at c:\ that contains the resource strings of
MapForce Server in German.

Creating localized versions of MapForce Server

You can create a localized version of MapForce Server for any language of your choice. Five localized versions
(English, German, Spanish, French, and Japanese) are already available in the C:\ Program Fi | es (x86)
\ Al t ova\ MapFor ceSer ver 2024\ bi n folder, and therefore do not need to be created.

Create a localized version as follows:

1. Generate an XML file containing the resource strings by using the export r esour cest ri ngs command
(see command syntax above). The resource strings in this XML file will be one of the five supported
languages: English (en), German (de), Spanish (es), French (f r), or Japanese (j a), according to the
LanguageCode argument used with the command.

2. Translate the resource strings from one of the five supported languages into the target language. The
resource strings are the contents of the <st ri ng> elements in the XML file. Do not translate variables
in curly brackets, such as {opti on} or {product}.

3. Contact Altova Support to generate a localized MapForce Server DLL file from your translated XML file.

4. After you receive your localized DLL file from Altova Support, save the DLL in the C:\ Program Fi | es
(x86)\ Al t ova\ MapFor ceSer ver 2024\ bi n folder. Your DLL file will have a name of the form
MapFor ceServer 2024 | c. dl | . The _I ¢ part of the name contains the language code. For example, in
MapFor ceSer ver 2024 _de. dI | , the de part is the language code for German (Deutsch).

5. Run the set def | ang command to set your localized DLL file as the MapForce Server application to
use. For the argument of the set def | ang command, use the language code that is part of the DLL
name.

Note: Altova MapForce Sener is delivered with support for five languages: English, German, Spanish, French,
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and Japanese. So you do not need to create a localized version of these languages. To set any of
these languages as the default language, use MapForce Sener's set def | ang command.
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4.3 help

Syntax and description

The hel p command takes a single argument (Command), which is the name of the command for which help is
required. It displays the command's syntax, its options, and other relevant information. If the Cormand argument
is not specified, then all commands of the executable are listed, with each having a brief text description.

mapf or ceserver hel p Command

Example
Example of the hel p command to display information about the | i censer ver command:

mapf orceserver hel p |icenseserver
The --help option
Help information about a command is also available by using the - - hel p option of the command for which help
information is required. The two commands below produce the same results:
mapf orceserver |icenseserver --help
The command abowe uses the - - hel p option of the | i censeser ver command.
mapf orceserver help |icenseserver

The hel p command takes | i censeserver as its argument.

Both commands display help information about the | i censeser ver command.
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4.4 licenseserver

Syntax and description

The | i censeserver command registers MapForce Server with the Altova LicenseServer specified by the
Server - Or - | P- Addr ess argument. For the | i censeser ver command to be executed successfully, the two
seners (MapForce Senver and LicenseSener) must be on the same network and LicenseServer must be
running. You must also have administrator privileges in order to register MapForce Sener with LicenseSener.

mapf or ceserver |icenseserver [options] Server-Or-IP-Address

e The Server-O -1 P- Addr ess argument takes the name or IP address of the LicenseSerner machine.

Once MapForce Sener has been successfully registered with LicenseServer, you will receive a message to this
effect. The message will also display the URL of the LicenseSener. You can now go to LicenseServer to assign
MapForce Server a license. For details about licensing, see the LicenseServer documentation

(https://www.altova.com/manual/en/licenseserver/3.12/).

Examples
Examples of the | i censeser ver command:

mapf orceserver |icenseserver DOC. al tova. com
mapf or ceserver |icenseserver |ocal host
mapf orceserver |icenseserver 127.0.0.1

The commands abowve specify, respectively, the machine named DCOC. al t ova. com and the user's machine
(I ocal host and 127. 0. 0. 1) as the machine running Altova LicenseServer. In each case, the command
registers MapForce Sener with the LicenseServer on the machine specified. The last command calls the
sener-executable to execute the command.

Options

Options are listed in short form (if available) and long form. You can use one or two dashes for both short and
long forms. An option may or may not take a value. If it takes a value, it is written like this: - - opt i on=val ue.
Values can be specified without quotes except in two cases: (i) when the value string contains spaces, or (ii)
when explicitly stated in the description of the option that quotes are required. If an option takes a Boolean
value and no value is specified, then the option's default value is TRUE. Use the --h, --hel p option to display
information about the command.

¥ json[j]
--j, --json = true|fal se
Values are true| f al se. Iftrue, prints the result of the registration attempt as a machine-parsable JSON
object.
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4.5 run

The run command executes a MapForce Server execution file (.mfx file) supplied as argument. The MapForce
Sener execution file is created with MapForce; it essentially represents a mapping compiled for server
execution.

Any input files required by the mapping are expected to be at the path specified at mapping design time in
MapForce. If MapForce Sener does not run on the same operating system as MapForce, the input files
required by the mapping must be copied to the target machine alongside with the .mfx file, and must be
referenced using a relative path. For information about configuring a mapping with respect to relative or absolute
paths, refer to MapForce documentation (https://www.altova.com/documentation#mapforce). Other
prerequisites may apply, depending on how you designed the mapping, see Preparing Mappings for Senver
Execution ¥,

If the mapping returns a simple value such as string, this output is written in the st dout (standard output)
stream. On the other hand, the success and error messages are available in the st derr (standard error)
stream. If you do not want the standard output stream to be displayed on the screen together with the success
or error messages, redirect either the standard output or the standard error stream (or both) to files. If neither
the st dout nor the st derr streams are redirected, they are both displayed on the screen, combined.

For example, to redirect the standard output stream to a file, use:
mapf or ceserver run MyMappi ng. nfx > M/Qut put . t xt
To redirect the standard error stream to a file, use:
mapf or ceserver run MyMappi ng. nfx 2> Di agnosti cs. | og
To redirect both streams simultaneously, use:
mapf or ceserver run MyMappi ng. nfx > M/Qut put.txt 2> Diagnostics.| og

For further information about stream redirection, refer to the documentation of your operating system's
command shell.

Syntax
Windows MapFor ceServer run [options] MxFile
Linux mapf orceserver run [options] MxFile
Mac mapf or ceserver run [options] MxFile

Command options

--catal og Specifies the absolute path to a root catalog file that is not
the installed root catalog file. The default value is the
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absolute path to the installed root catalog file, see Catalog
Files @

Form: --catal og=FI LE

--cert

--certificatespath

This option is applicable to MapForce Server running on
Linux. It specifies the path to the directory where any
certificate files required by the mapping are stored.
Form: --certificat espat h=DI RECTORY

See also Digital Certificate Management.

--cred

--credenti al =KEY: VALUE

Setting this option is meaningful if the mapping contains
credentials that you have defined at mapping design time in
MapForce. KEY is the credential name as it was defined in
MapForce. VALUE consists of one or more name-value
pairs, for example:

namel=valuel&name2=value2
Where name is any of the following:
(] user nane
e password
e oauth:token
When using multiple name-value pairs separated by

ampersand, enclose the KEY: VALUE part within quotes. For
examples, see Credentials €.

--gl obal resourceconfig

This option is applicable if the mapping consumes Global
Resources . it specifies the name of the global resource
configuration. This option must be used together with the - -
gl obal resour cefi | e option.

Form: - - gc=VALUE

--gl obal resourcefile

This option is applicable if the mapping consumes Global
Resources €. It specifies the path of the global resource
definition file. This option must be used together with the - -
gl obal r esour ceconfi g option.

Form: - - gr =FI LE.

--lang

The language used for displaying messages.
Form: - -1 ang=VALUE (en,de,ja,es, fr)

- - param

This option is applicable if the mapping was designed to
take input parameters. It assigns a value to a parameter
defined in the mapping. Form: - -

par amePar anNane: Par anVal ue. The - - par amswitch must
be used before each parameter. Use quotes if Par anNane or
Par anVal ue contains a space. For example: - -

p=conpany: "Nanonul I Inc".
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For more information about mappings that take input
parameters, refer to MapForce documentation

(https://www.altova.com/documentation#mapforce).

- -t axonony- package Specifies the absolute path to an additional XBRL taxonomy
package as described in the Taxonomy Packages 1.0
recommendation. The value of FILE gives the location of the
taxonomy package. Add the option multiple times to
specify more than one taxonomy package.

Form: - -t axonony- package=FI LE

- -taxonony- packages- confi g- Specifies the path to a configuration file called

file TaxonomyPackagesConfig.json, used to load XBRL
taxonomy packages. This configuration file is updated every
time when you add, remowe, activate, or deactivate XBRL
taxonomy packages from the graphical user interface of
Altova XMLSpy, MapForce, or StyleVision. If you have
added custom XBRL taxonomy packages using one of the
products abowve, the file is located at C:
\Users\<username>\Documents\Altova.

Form: - -t axonony- packages- confi g-fil e=FI LE

Examples

This example shows you how to run a mapping execution file (.mfx) with MapForce Server on Windows. The
mapping used in this example reads an input file, Employees.xml, and produces two output files
(PersonList.xml and Contacts.xml).

First, let's generate the MapForce Server execution (.mfx) file, as follows:

1. Run MapForce and open the following MapForce design file (. nf d file): C:
\Users\<user>\Documents\Altova\MapForce2024\MapForceExamples\ChainedPersonList.mfd.

2. On the File menu, click Compile to MapForce Server Execution File.

3. When prompted, save the .mfx file to C:\temp directory. This will be the working directory where the
mapping will be executed by MapForce Server.

Next, let's open a command line prompt and change the working directory to C:\temp\.
cd C\tenp

Finally, run the following command to execute ChainedPersonList.mfx. In this example, MapForce Senver is
called using an absolute path. (To call it with a relative path, add the executable's path to your system's PATH
environment variable).

"C \Program Fi |l es (x86)\ Al t ova\ MapFor ceSer ver 2024\ bi n\ MapFor ceSer ver. exe" run
Chai nedPer sonLi st . nf x

The two output files (PersonList.xml and Contacts.xml) are generated in the working directory. Importantly,
this mapping is configured to use absolute paths, which is why the mapping ran successfully and did not
require that the input Employees.xml file exists in the working directory. The Employees.xml file actually
exists in the MapForce Examples folder mentioned above and is referenced through an absolute path. To
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specify whether paths should be treated as absolute or relative, right-click the mapping in MapForce, select
Mapping Settings, and then select or clear the Make paths absolute in generated code check box.
Whenewer you change the mapping settings, make sure to re-compile the mapping to .mfx. For more

information, see Preparing Mappings for Server Execution.
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4.6 setdeflang

Syntax and description

The set def | ang command (short form is sdl ) sets the default language of MapForce Server. Available
languages are English (en), German (de), Spanish (es), French (fr), and Japanese (j a). The command takes a
mandatory LanguageCode argument.

mapf or ceserver setdeflang [options] LanguageCode

e The LanguageCode argument is required and sets the default language of MapForce Server. The
respective values to use are: en, de, es, fr, j a.
e Usethe--h, --help option to display information about the command.

Examples
Examples of the set def | ang (sdl ) command:

mapf or ceserver sdl de
mapf or ceserver setdeflang es

e The first command sets the default language of MapForce Sener to German.
e The second command sets the default language of MapForce Server to Spanish.

Options
Use the --h, --hel p option to display information about the command.
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4.7 verifylicense (Windows only)

Syntax and description

The veri fyl i cense command checks whether the current product is licensed. Additionally, the - -1i cense-
key option enables you to check whether a specific license key is already assigned to the product. This
command is supported only on Windows systems. It is not supported on Linux or Mac systems.

mapf or ceserver verifylicense [options]

o To check whether a specific license is assigned to MapForce Server, supply the license key as the
value of the - -1 i cense- key option.

For details about licensing, see the LicenseServer documentation

(https://www.altova.com/manual/en/licenseserver/3.12/).

Examples
Example of the veri fyl i cense command:

mapf or ceserver verifylicense
mapf orceserver verifylicense --1icense-key=ABCD123- ABCD123- ABCD123- ABCD123- ABCD123-
ABCD123

e The first command checks whether MapForce Sener is licensed.
e The second command checks whether MapForce Senr is licensed with the license key specified with
the --1i cense- key option.

Options

Options are listed in short form (if available) and long form. You can use one or two dashes for both short and
long forms. An option may or may not take a value. If it takes a value, it is written like this: - - opt i on=val ue.
Values can be specified without quotes except in two cases: (i) when the value string contains spaces, or (ii)
when explicitly stated in the description of the option that quotes are required. If an option takes a Boolean
value and no value is specified, then the option's default value is TRUE. Use the --h, --hel p option to display
information about the command.

¥ license-key [l]
--1, --license-key = Val ue
Checks whether MapForce Server is licensed with the license key specified as the value of this option.

Altova MapForce Server 2024 Advanced Edition © 2017-2023 Altova GmbH


https://www.altova.com/manual/en/licenseserver/3.12/

MapForce Server Command Line version 75

4.8 version

Syntax and description
The ver si on command displays the version number of MapForce Senser.

mapf or ceserver version

Example
Example of the ver si on command:

mapf or ceserver version
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) MapForce Server API

MapForce Sener provides an application programming interface (API) that you can access programmatically

from your .NET, Java, or COM-based code.
For an introduction to each platform, refer to the following topics:
e .NET Interface @

e COM Interface
e Java Interface

For a technical description of the API, refer to the following topics:

e APl Reference (COMi .NE!)
e APl Reference (Java
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51 .NET Interface

The .NET interface is built as a wrapper around the COM interface. It is provided as a primary interop assembly
signed by Altova and uses the namespace Al t ova. MapFor ceSer ver . During installation, MapForce Server will
be registered automatically as a COM server object, so there is no need for a manual registration.

In order to use MapForce Sener in your .NET project, add a reference to the Al t ova. MapFor ceSer ver. dl | file,
as shown below. The Al t ova. MapFor ceSer ver. dl | is located in the bi n folder of the MapForce Server
installation folder. This .dll file is automatically added to the Global Assembly Cache (GAC) during MapForce
Server installation.

Note: If you hawe installed a 64-bit MapForce Senver, then the 32-bit version of Al t ova. MapFor ceSer ver . dl |
will be located in the bi n\ APl _32bi t folder. Similarly, if you have installed a 32-bit MapForce Sener,
then the 64-hit version files of Al t ova. MapFor ceSer ver. dl | will be located in the bi n\ APl _64bi t
folder.

Note: Prior to .NET Framework 4.0, the GAC was located in the %windir9%assembly directory. Starting with

.NET Framework 4.0, the GAC is located in the %owindir%aMicrosoft. NET\assembly directory. The %
windir% part represents the Windows operating system directory, typically C:\Windows.

To add a reference to the MapForce Server DLL in a Visual Studio .NET project:

1. With the .NET project open in Visual Studio, click Project | Add Reference.
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MET COM | Projects | Browse | Recent

Look in: bin

MName

ey

-1 mv

Date medified

Type

Size

{ % Altova.MapForceServer.dll

05/08/2014 01:42

Application extens...

6KB i

&) icudt32.dll

&) icuin32.dll

&) icuuc32.dil

%) MapForceServer.dll
Eﬂ MapForceServer.exe
% MapForceServer_de.dll
% MapForceServer_es.dll
% MapForceServer_ja.dll
%) msvepl20.d1

%) mswer] 20.dI1

%) python34.dll

%] tbb.dll

File name:

Files of type:

05/08,/2014 01:09
05/08/2014 01:09
05/08/2014 01:09
05/08/2014 01:42
05/08/2014 01:1
05/08/2014 01:41
05/08/2014 01:41
05/08/2014 01:41
05/10/2013 02:38
05/10/2013 02:38
05/08/2014 01:09
05/08/2014 01:09

Component Files (~.dll;” tb;” olb;* ocx;” exe;” manifest)

Application extens...
Application extens...
Application extens...
Application extens...

Application

Application extens...
Application extens...
Application extens...
Application extens...
Application extens...
Application extens...
Application extens...

22,957 KB
1,376 KB
1,047 KB

556 KB
16,065 KB
459 KB
457 KB
530 KB
445 KB
949 KB
2,682 KB
134 KB

OK Cancel

2. On the Browse tab, browse for the folder: <MapFor ceServer application fol der>/bi n, select the
Al t ova. MapFor ceSer ver. dl |, and click OK.

You can view the structure of the Al t ova. MapFor ceSer ver assembly using the Visual Studio Object Browser
(to display the Object Browser, click Object Browser on the View menu).

5.1.1

C# Example

The following example illustrates how to run a mapping execution file (.mfx) from C# code. On Windows, the
example files are available at the following path: C:\Program

Files\Altova\MapForceServer2024\etc\Examples.

Prerequisites

.NET Interface

MapForce Sener is installed and licensed

If you are creati%; a new Visual Studio project, add a reference to the MapForce Server assembly (see
)

. You can skip this step if you are running the existing MapForce Server API

example, because the example already references the MapForce Sener assembly.

On the Build menu of Visual Studio, click Configuration Manager and set a correct build platform,
for example Debug | x86 (or Debug | x64, if applicable). Do not use "Any CPU" as platform.

If you hawe installed MapForce Server 64-bit, then the application which calls the API (such as the
sample one below) must also be built for the 64-bit platform in Visual Studio. Also, the path to the
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MapForce sener executable must be adjusted accordingly in the code.

The example solution is in the "Program Files" directory, which requires administrative rights. Either run
Visual Studio as administrator, or copy the solution to a different folder where you don't need administrative
rights.

Running the mapping code

The code below runs three server execution files (.mfx). The table below lists the input files expected by each
.mfx file, and the output that will be created after execution.

Execution file (.mfx) Input Output
TokenizeString.mfx AltovaTools.xml AltovaToolsFeatures.csv
SimpleTotal.mfx ipo.xml String

Classify Temperatures.mfx Temperatures.xml Temperatures_out.xml

If you have Altova MapForce, you can optionally take a look at the original mappings from which the .mfx files
were compiled in order to understand them better. These are called TokenizeStringl.mfd, SimpleTotal.mfd,
and ClassifyTemperatures.mfd, respectively. You can find the mappings in the following directory: C:
\users\<user>\Altova\MapForce2024\MapForceExamples.

The example below does the following:

e |t creates a new instance of Al t ova. MapFor ceSer ver . Ser ver. This is the object you will subsequently
be working with.

e |t sets a working directory where execution takes place. Input files are expected to exist in this
directory if you referred to them using a relative path. Output files will also be created in this directory
(see the table abowe).

e It runs TokenizeString.mfx. The file path is supplied as argument to the Run method (notice that the
path is relative to the working directory that was set previously). Upon successful execution, a .csv file
representing the mapping output will be created in the working directory.

e It runs SimpleTotal.mfx. Again, the file path is relative to the working directory. This mapping
produces a string output, so we call the Get Qut put Par anet er method to get the string output.

e It runs ClassifyTemperatures.mfx. This mapping expects a parameter as input, which was supplied
with the help of the AddPar anet er method.

nanmespace MapFor ceServer APl _sanpl e

{
cl ass Program
{
static void Main(string[] args)
{
try
{

/| Create a MapForce Server object
Al t ova. MapFor ceSer ver . Server obj M-S = new Al t ova. MapFor ceServer. Server ();
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[/ Set a working directory - used as a base for relative paths (you may
need to adapt the path to the installation folder)
obj MFS. Worki ngDirectory = "..\\..\\..";

/] Default path to the MapForce Server executable is the installation
path (sane dir with the MapForceServer.dl|)

/1 In case you nmoved the binaries on the disk, you need to explicitly set
the path to the .exe file

[/ obj MFS. ServerPath = "C.\\Program Fi |l es (x86)\\Al t ova\
\ MapFor ceSer ver 2020\ \ bi n\\ MapFor ceSer ver . exe";

/'l obj MFS. ServerPath = "C:\\Program Fi | es\\ Al t ova\ \ MapFor ceSer ver 2020\
\ bi n\\ MapFor ceSer ver . exe";

Syst em Consol e. Wi telLi ne("Running " + obj MFS. Product NaneAndVer si on + ".
\n");

/1 Set global resource file and configuration, if your mapping uses
gl obal resources

/'l obj MFS. Set Opti on( "gl obal resourcefile", "d obal Resources.xm " ); //
"gr" can be used as short nane for "gl obal resourcefile"

/] obj MFS. Set Opti on( "gl obal resourceconfig", "Default" ); // "gc" can be
used as short nane for "gl obal resourceconfig"

/1 An exanple with input and output paths stored inside the MFX file
Syst em Consol e. Wi teLi ne("\ nExecuting Tokeni zeString.nfx...");
i f (obj MFS. Run(" Tokeni zeString. nfx"))
Syst em Consol e. Wi telLi ne("Successfully generated file
" Al tovaTool Features. csv'.");
el se
{
/1 execution failed. nmaybe no wite pernissions in working directory?
Run this program as adm ni strator.
Syst em Consol e. Wi t eLi ne( obj MFS. Last Execut i onMessage) ;
}

[/ An exanple creating a sinple output so that we can retrieve the result
explicitly
Syst em Consol e. Wi telLi ne("\nExecuting SinpleTotal.nfx...");
if (obj MFS. Run("Si npl eTot al . nfx"))
Syst em Consol e. Wi teLi ne("Mapping result is: " +
obj MFS. Get Qut put Paranmeter ("total ")) ;
el se
{
/] execution failed (e.g. sonebody deleted file ipo.xnl)
Syst em Consol e. Wi t eLi ne(obj MFS. Last Execut i onMessage) ;

/1 an exanple w th paraneterized input
/1 the default of 'lower = 5' gets changed to the val ue ' 10
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/[l nmfx reads file Tenperatures.xm and wites its output to
Tenper at ures_out . xm .
Syst em Consol e. Wi teLi ne("\nExecuting C assifyTenperatures.nfx with
paraneter 'lower' set to '10' ...");
obj MFS. AddPar aneter ("l ower", "10");
i f (obj MFS. Run("C assi fyTenperat ures. nf x"))
System Consol e. WiteLine("File Tenperatures_out.xm has been witten
successful ly.");
el se
{
/1 execution failed. maybe no wite perm ssions in working directory?
Run this program as adm ni strator.
Syst em Consol e. Wi t eLi ne( obj MFS. Last Execut i onMessage) ;

}
}
catch (System Runti ne. | nt eropServi ces. COVExcepti on ex)
{
System Consol e. WiteLine("Internal Error - " + ex.Message);
}

5.1.2 Visual Basic .NET Example

The following example illustrates how to run a mapping execution file (.mfx) from VB.NET code. On Windows,
the example files are available at the following path: C:\Program
Files\Altova\MapForceServer2024\etc\Examples.

Prerequisites

e MapForce Senwer is installed and licensed

e Ifyou are creati%; a new Visual Studio project, add a reference to the MapForce Server assembly (see
NET Interface ™). You can skip this step if you are running the existing MapForce Server API
example, because the example already references the MapForce Sener assembly.

e On the Build menu of Visual Studio, click Configuration Manager and set a correct build platform,
for example Debug | x86 (or Debug | x64, if applicable). Do not use "Any CPU" as platform.

¢ If you hawve installed MapForce Sener 64-bit, then the application which calls the API (such as the
sample one below) must also be built for the 64-bit platform in Visual Studio. Also, the path to the
MapForce serner executable must be adjusted accordingly in the code.

The example solution is in the "Program Files" directory, which requires administrative rights. Either run
Visual Studio as administrator, or copy the solution to a different folder where you don't need administrative
rights.

Running the mapping code

The code below runs three server execution files (.mfx). The table below lists the input files expected by each
.mfx file, and the output that will be created after execution.
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Execution file (mfx) Input Output
TokenizeString.mfx AltovaTools.xml AltovaToolsFeatures.csv
SimpleTotal. mfx ipo.xml String

Classify Temperatures.mfx Temperatures.xml Temperatures_out.xml

If you have Altova MapForce, you can optionally take a look at the original mappings from which the .mfx files
were compiled in order to understand them better. These are called TokenizeStringl.mfd, SimpleTotal.mfd,
and ClassifyTemperatures.mfd, respectively. You can find the mappings in the following directory: C:
\users\<user>\Altova\MapForce2024\MapForceExamples.

The example below does the following:

e |t creates a new instance of Al t ova. MapFor ceSer ver. Ser ver. This is the object you will subsequently
be working with.

e |t sets a working directory where execution takes place. Input files are expected to exist in this
directory if you referred to them using a relative path. Output files will also be created in this directory
(see the table abowe).

e It runs TokenizeString.mfx. The file path is supplied as argument to the Run method (notice that the
path is relative to the working directory that was set previously). Upon successful execution, a .csv file
representing the mapping output will be created in the working directory.

e Itruns SimpleTotal.mfx. Again, the file path is relative to the working directory. This mapping
produces a string output, so we call the Get Qut put Par anet er method to get the string output.

e Itruns ClassifyTemperatures.mfx. This mapping expects a parameter as input, which was supplied
with the help of the AddPar anet er method.

Option Explicit On
Modul e Program
Sub Mai n()

Try
'Create a MapForce Server object;
D m obj MFS As Al t ova. MapFor ceServer. Server = New Al t ova. MapFor ceSer ver. Server

"Set a working directory - used as a base for relative paths for the MapForce
server execution (.nfx) file.

' obj MFS. Wrki ngDirectory = "C. \Program Fi |l es (x86)
\ Al t ova\ MapFor ceSer ver 2020\ et c\ Exanpl es"

obj MFS. WrkingDirectory = "..\..\.."

‘"Default path to the MapForce Server executable is the installation path
(sanme dir with the MapForceServer.dll)

‘In case you noved the binaries on the disk, you need to explicitly set the
path to the .exe file

' obj MFS. ServerPath = "C: \Program Fi | es (x86)
\ Al t ova\ MapFor ceSer ver 2024\ bi n\ MapFor ceSer ver . exe"

' obj MFS. ServerPath = "C: \ Program
Fi | es\ Al t ova\ MapFor ceSer ver 2024\ bi n\ MapFor ceSer ver . exe"
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' Set gl obal resource file and configuration, if your mapping uses gl oba
resour ces

' obj MFS. Set Opti on( " gl obal resourcefile", "d obal Resources.xm ") '"gr" can be
used as short nane for "gl obal resourcefile”

' obj MFS. Set Opti on( " gl obal resour ceconfi g", "Config2") '"gc" can be used as
short name for "global resourceconfig”

"An exanple with input and output paths stored inside the MFX file
Syst em Consol e. Wi t eLi ne(vbCrLf & "Executing Tokeni zeString. nfx...")
If (obj MFS. Run(" Tokeni zeString. nfx")) Then
Syst em Consol e. Wi t eLi ne(" Successful ly generated file
" Al t ovaTool Features. csv'.")
El se
"execution failed. nmaybe no wite perm ssions in working directory? Run
this programas adm nistrator.
Syst em Consol e. Wi t eLi ne( obj MFS. Last Execut i onMessage)
End |f

"An exanpl e creating a sinple output so that we can retrieve the result
explicitly
Syst em Consol e. Wi t eLi ne(vbCrLf & "Executing SinpleTotal.nfx...")
If (obj MFS. Run("Si npl eTot al . nfx")) Then
System Consol e. Wi teLine("Mapping result is: " &
obj MFS. Get Qut put Paranmeter ("total "))
El se
"execution failed (e.g. sonebody deleted file ipo.xm)
Syst em Consol e. Wi t eLi ne( obj M-S. Last Execut i onMessage)
End I f

"an exanpl e with paraneterized input
' the default of 'lower=5' gets changed to the val ue ' 10’
" nfx reads file Tenperatures.xml and wites its output to
Tenper at ures_out . xm .
Syst em Consol e. WitelLi ne(vbCrLf & "Executing d assifyTenperatures. nfx wth
paraneter 'lower' set to '10" ...")
obj MFS. AddPar aneter ("l ower", "10")
If (obj MFS. Run("d assi fyTenperatures. nfx")) Then
Syst em Consol e. WitelLine("File Tenperatures_out.xm has been witten
successful ly.")
El se
"execution failed. maybe no wite perm ssions in working directory? Run
this program as administrator.
Syst em Consol e. Wi t eLi ne( obj MFS. Last Execut i onMessage)
End | f
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Catch ex As Exception
System Consol e. WiteLine("Internal Error - " & ex.Message())
End Try
End Sub

End Modul e
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52 COM Interface

MapForce Sener is automatically registered as a COM server object during installation. To check whether the
registration was successful, open the Registry Editor (for example, by typing r egedi t . exe command at the
command line). If registration was successful, the Registry will contain the following classes:

e MapForce.Server (for 32-bit MapForce Sener)
e MapForce_x64.Server (for 64-bit MapForce Senver)

These classes are found under HKEY _LOCAL_MACH NE\ SOFTWARE\ d asses.

Once the COM senver object is registered, you can invoke it from within applications and scripting languages
that have programming support for COM calls. If you wish to change the location of the MapForce Sener
installation package, it is best to uninstall MapForce Sener and then reinstall it at the required location. In this
way, the necessary de-registration and registration are carried out by the installer process.

5.2.1 C++ Example

The following example illustrates how to run a mapping execution file (.mfx) from C++ code. On Windows, the
example files are available at the following path: C:\Program
Files\Altova\MapForceServer2024\etc\Examples.

Prerequisites
Before running the code below, ensure the following prerequisites are met:

e MapForce Senrver is installed and licensed

e MapForce Senver is available as a COM server object (normally, this process takes place automatically
during Mgorce Server installation; to check if registration was successful, see About the COM
Interface &),

Running the mapping code

The code below runs three server execution files (.mfx). The table below lists the input files expected by each
.mfx file, and the output that will be created after execution.

Execution file (.mfx) Input Output
TokenizeString.mfx AltovaTools.xml AltovaToolsFeatures.csv
SimpleTotal.mfx ipo.xml String

Classify Temperatures.mfx Temperatures.xml Temperatures_out.xml

If you have Altova MapForce, you can optionally take a look at the original mappings from which the .mfx files
were compiled in order to understand them better. These are called TokenizeStringl.mfd, SimpleTotal.mfd,
and ClassifyTemperatures.mfd, respectively. You can find the mappings in the following directory: C:
\users\<user>\Altova\MapForce2024\MapForceExamples.

The example below does the following:
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e It creates a new instance of Al t ova. MapFor ceSer ver. Server. This is the object you will subsequently
be working with.

e It sets a working directory where execution takes place. Input files are expected to exist in this
directory if you referred to them using a relative path. Output files will also be created in this directory
(see the table abowe).

e It runs TokenizeString.mfx. The file path is supplied as argument to the Run method (notice that the
path is relative to the working directory that was set previously). Upon successful execution, a .csv file
representing the mapping output will be created in the working directory.

e ltruns SimpleTotal.mfx. Again, the file path is relative to the working directory. This mapping
produces a string output, so we call the Get Qut put Par anet er method to get the string output.

e It runs ClassifyTemperatures.mfx. This mapping expects a parameter as input, which was supplied
with the help of the AddPar anet er method.

/| NMapFor ceServer APl _sanpl e.cpp : Defines the entry point for the consol e application.
Il

#i ncl ude <i ostreanve

#i ncl ude "atl base. h"

#i f ndef _W N64

[l 32-bit MapForce Server

#i nport "progi d: MapFor ce. Server"
#el se

[l 64-bit MapForce Server

#i nport "progi d: MapFor ce_x64. Server
#endi f

int _tmain(int argc, _TCHAR* argv[])

{
Colnitialize( NULL );

try
{

/] Create a MapForce Server object

MapFor ceServer Li b: : | Server Ptr pMS;

CoCr eat el nst ance( __uui dof ( MapFor ceServerlLib:: Server ), NULL, CLSCTX ALL,
__uui dof ( MapForceServerLib::1Server ), reinterpret_cast< void** >( &MS ) );

//Set a working directory - used as a base for relative paths (you may need to
adapt the path to the installation fol der)

pMFS- >Worki ngDirectory = ".."; /1 this is relative to this applications' working
directory (the project folder)

/1 Default path to the MapForce Server executable is the installation path (sane
dir with the MapForceServer.dll)

/1 In case you noved the binaries on the disk, you need to explicitly set the path
to the .exe file

[l pMFS. ServerPath = "C:\\Program Fi |l es (x86)\\ Al tova\\ MapFor ceSer ver 2024\ \ bi n\
\ MapFor ceSer ver . exe";

/1 pMFS. ServerPath = "C \\Program Fi | es\\ Al t ova\\ MapFor ceSer ver 2024\ \ bi n\
\ MapFor ceSer ver . exe";
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/] Set gl obal resource file and configuration, if your mappi ng uses gl obal resources

/| pMFS- >Set Opti on( " gl obal resourcefil e, "d obal Resources.xm™ ); // "gr" can be
used as short name for "gl obal resourcefile"”

/I pMFS- >Set Opti on( " gl obal resourceconfig”, "Default” ); // "gc" can be used as
short name for "gl obal resourceconfig”

/1 An exanple with input and output paths stored inside the MFX file

std::cout << "\nExecuting TokenizeString.nfx..." << std::endl;
if ( pMS->Run( "Tokeni zeString. nfx" ) == VAR ANT_TRUE )
std::cout << "Successfully generated file 'Al tovaTool Features.csv'." <<
std::endl;
el se
{

/'l execution failed. naybe no wite permssions in working directory? Run this
program as adm ni strator.
std::cout << pM-S->Last Executi onMessage << std::endl;

}

/1 An exanple creating a sinple output so that we can retrieve the result
explicitly
std::cout << "\nExecuting SinpleTotal.nfx..." << std::endl;
if ( pMS->Run( "SinpleTotal .nfx" ) )
std::cout << "Mapping result is: " + pMS->Get Qut put Paranmeter( "total" ) <<
std::endl;
el se
{
/'l execution failed (e.g. sonebody deleted file ipo.xni)
std::cout << pM-S- >Last Executi onMessage << std::endl;

/1 an exanple with paraneterized input
/1 the default of 'lower = 5" gets changed to the val ue '10'
/1 nfx reads file Tenperatures.xm and wites its output to Tenperatures_out.xm .
std::cout << "\nExecuting Cl assifyTenperatures.nfx with paraneter 'lower' set to
'10' ..." << std::endl;
pMFS- >AddPar anet er ("l ower ", "10");
if ( pMS->Run( "d assifyTenperatures. nfx" ) )
std::cout << "File Tenperatures_out.xm has been witten successfully." <<
std: :endl;
el se
{
/'l execution failed. naybe no wite permssions in working directory? Run this
program as adm ni strator.
std::cout << pMS->Last Executi onMessage << std::endl;
}
}

catch (_comerror& err )
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{
BSTR bstrMessage;
(err).Errorlnfo()->GetDescription( &bstrMssage );
std::cout << "Exception occurred: " <<
_comutil::Convert BSTRToStri ng( bstrMessage ) << std::endl;
}

CoUni nitialize();

return O;

5.2.2 VBScript Example

The following example illustrates how to run a mapping execution file (.mfx) from VBScript code. On Windows,
the example files are available at the following path: C:\Program
Files\Altova\MapForceServer2024\etc\Examples.

Before running the code below, ensure the following prerequisites are met:
e MapForce Server is installed and licensed
e MapForce Server is available as a COM server object (hormally, this process takes place automatically

during Mgorce Senver installation; to check if registration was successful, see About the COM
Interface ).

Option Explicit

REM Thi s script produces extensive output.
REM It is best called froma cnd. exe console with "cscript MapForceServer APl _sanpl e. vbs™"

'Create the MapForce Server object

Di m obj MFS

' Since we |load a COM DLL we need care about the process architecture

On Error Resune Next " ignore any COM errors avoidi ng uncontrolled script term nation
Di m VWhShel |

Di m V8hPr ocEnv

Set WhShell = CreateCbject("Wscript. Shell™)

Set VWhProcEnv = WshShel | . Envi ronnent (" Process")
Di m process_architecture
process_architecture= WhProcEnv("PROCESSOR_ARCH TECTURE")
If process_architecture = "x86" Then
Set obj MFS = Wacript. Get bject( "", "MapForce. Server" )
If Err.Nunber <> 0 then
WBcri pt. Echo("You are running in a 32-bit process but MapForce Server COM APl 32-
bit seens not to be installed on your system")
Wacript. Quit -1

End | f
El se
Set obj MFS = Wacript. Get Chject( "", "MapForce x64. Server" )

If Err.Nunber <> 0 then
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WBcri pt. Echo("You are running in a 64-bit process but MapForce Server COM APl 64-
bit seens not to be installed on your system")

Wacri pt. Echo("1f you have installed 32-bit MapForce Server consider calling your
script fromthe 32-bit consol e ' C\Wndows\ SysWOW64\ cnd. exe. ' ")

Wecript. Quit -1

End | f

End | f
On Error Goto O ' re-enble default error pronotion

"Set a working directory - used as a base for relative paths (you may need to adapt the
path to the installation fol der)

REM obj MFS. Wor ki ngDi rectory = "C \Program Fi | es (x86)

\ Al t ova\ MapFor ceSer ver 2020\ et c\ Exanpl es"

DimcurrDir

Dim fso

Set fso = CreateCbj ect("Scripting. Fil eSystenthject")

currDir = fso. Get Par ent Fol der Name(\Wscri pt. Scri pt Ful | Nane)

"set working folder to parent of this script

obj MFS. Wr ki nghDi rectory = fso. Get Par ent Fol der Name( currDir )

"Default path to the MapForce Server executable is the installation path (same dir with
t he MapForceServer.dll)

"In case you noved the binaries on the disk, you need to explicitly set the path to the
.exe file

' obj MFS. ServerPath = "C:\Program Fi |l es (x86)

\ Al t ova\ MapFor ceSer ver 2024\ bi n\ MapFor ceSer ver . exe"

" Set global resource file and configuration, if your mapping uses gl obal resources

"Cal |l obj MFS. Set Opti on("gl obal resourcefile”, "d obal Resources.xm ™) '"gr" can be used as
short name for "global resourcefile"

‘Cal | obj MFS. Set Opti on("gl obal resour ceconfig”, "Config2") '"gc" can be used as short name
for "gl obal resourceconfig”

Wacri pt. Echo( "Running " & obj MFS. Product NaneAndVer si on & vbCrlf )

' The Run nethod will return 'True' if the execution of the nfx file was successful

ot herwi se ' Fal se'.

" In the case of fundanental errors |like termnation of the server process a COM error
wi || be rai sed which

' can be handl ed using the VBScript Err object.

On Error Resune Next ' ignore any COM errors avoi ding uncontrol |l ed script term nation
Err.d ear

REM run an exanple with i nput and output paths stored inside the MFX file
' the path to the nfx file can be absolute or relative to the working directory
' depends on existence of file A tovaTools.xm in working direcory
' creates output file Al tovaTool Features.csv in working directory
Wacri pt. Echo( "Processing Tokeni zeString.nfx..." )
If ( obj MFS. Run( "Tokeni zeString.nfx" ) ) Then
"WBcri pt . Echo( obj MFS. Last Execut i onMessage ) ' execution |og
Wscri pt. Echo( "Successfully generated file Al tovaTool Features.csv." )
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El se
"execution failed (e.g. sonebody deleted file Al tovaTools.xm)
Wacri pt. Echo( obj MFS. Last Execut i onMessage )
End | f
WEcri pt. Echo("")
handl e COM errors
If Err.Nunber <> 0 Then
Wscri pt. Echo("Internal error - " & Err.Description )
Wscript. Quit -1
End | f

REMthis is an exanple creating a sinple output so that we can retrieve the result

explicitly
depends on inpuz XM. file ipo.xm
Wacri pt. Echo( "Processing SinpleTotal.nfx..." )

If ( obj MS. Run( "Si npl eTotal . nfx" ) ) Then
"WBcri pt . Echo( obj MFS. Last Execut i onMessage )
Wscr i pt. Echo( "Mapping result is: " & obj MFS. Get Qut put Paraneter("total ") )
El se
"execution failed (e.g. sonebody deleted file ipo.xn)
Wecri pt. Echo( obj MFS. Last Execut i onMessage )
End | f
WEcri pt. Echo("")
handl e COM errors
If Err.Nunber <> 0 Then
Wseri pt. Echo("Internal error - " & Err.Description )
Weeript.Quit -1
End If

REM This is an exanple with paranmeterized i nput

the default of 'lower=5" gets changed to the value '10'

nfx reads file Tenperatures.xm and wites its output to Tenperatures out.xm .
WBcri pt. Echo( "Processing O assifyTenperatures.nfx with paraneter 'lower' set to '10

cal | obj MFS. AddPar anet er ("I ower”, "10")
If ( obj MFS. Run( "d assifyTenperatures.nfx" ) ) Then
"WBcri pt . Echo( obj MFS. Last Execut i onMessage )
Wscri pt. Echo( "File Tenperatures out.xm has been witten successfully." )
El se
"execution failed (e.g. sonmebody |ocks file Tenperatures_out.xm)
Wscr i pt. Echo( obj MFS. Last Execut i onMessage )
End | f
cal | obj MFS. d ear Par anet er Li st ()
WEcri pt. Echo("")

handl e COM errors

If Err.Nunber <> 0 Then
Wecri pt. Echo("Internal error - " & Err.Description )
Wecript. Quit -1

End | f
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On Error Goto O ' re-enble default error pronotion

5.2.3 VBA Example

Microsoft Visual Basic for Applications (VBA) is primarily used for automating tasks in Microsoft Office.
However, it is also possible to call the MapForce Server API from VBA and execute mappings. The following
instructions have been tested on MapForce Server and the VBA for Microsoft Office 2013. Instructions may
differ if you are using another VBA dewvelopment environment.

Prerequisites
Before you can call the MapForce Server API functions from your VBA project, note the following prerequisites:

1. Microsoft Office and MapForce Server must be installed on the same machine.

2. The architecture of MapForce Server (32-bit or 64-bit) must match that of Microsoft Office. For
example, if you run VBA on Microsoft Office 32-bit, make sure that you use MapForce Server 32-bit. To
find out whether your Office product runs on 64-bit, click the File tab, click Account, and then click
"About Excel" (or "About Word").

3. The MapForce Senver library must be referenced from your VBA project (see instructions below).

How to add a reference to the MapForce Server Library from your VBA project

1. In a macro-enabled Microsoft Office document (.docm, .xIsm), on the Developer tab, click Visual
Basic.

By default, the Developer tab is not enabled in Microsoft Office. To enable the Developer tab in
an Office 2013 program, right-click the ribbon and select Customize the Ribbon from the context
menu. Then, in the Options dialog box, select the Developer check box under "Main Tabs".

2. Inthe VBA dewelopment environment, in the Tools menu, click References.
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References - Project *
Available References:
LicLualib ~ Cancel

LI:II:EI|5EF'-.|'II:E 1.0 Type lerary

) Browse...
MeetingloinAx 1.0 Type Library
micaut 1.0 Type Library ﬂ
Microsoft Access 16,0 Object Library
Microsoft Actions 2.0 Type Library Priority
Microsoft ActiveMaovie Control Help

Microsoft ActiveX Data Objects (Multi-dimensional) 2.
Microsoft ActiveX Data Objects (Multi-dimensional) &.
Microsoft ActiveX Data Objects 2.0 Library
Microsoft ActiveX Data Objects 2. 1 Library
Mirrosnft Active¥ Nata Ohiects 2.5 Lihrary

< >

Le.

MapForce Server 1.1 Type Library

Location:  C:\Program Files (x8&)\Altova\MapFaorceServer 20 19%bin\MapF
Language: Standard

3. Click to select the MapForce Server Type Library.

How to call the MapForce Server API

Once you have added a reference to the MapForce Server Library in your VBA project, you can enter the VBA
code in the Code Editor window. For example, the following sample code calls MapForce Server and runs a
mapping executable file (mapping.mfx) that takes an input parameter called "outfile" having the value
"output.csv'.

Sub RunMappi ng()
' Create a new i nstance of the MapForce Server
D m obj MFS As New MapFor ceSer ver Li b. Server
Wth obj MFS
Set the working directory
(used as base if the mapping has rel ative pat hs)
.WrkingD rectory = "C \tenp\"
If the mapping has paraneters, supply them
Cal | . AddParaneter("outfile", "output.csv")
Run the nappi ng
.Run (" C \'t enp\ mappi ng. nf x")
End Wth
End Sub

Press F5 to debug the VBA code and run the mapping.
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Project - VBAProject EI

:
=&} VBAProject (Book1)

-3 Microsoft Excel Objects
i--BH] Sheet1 (Sheet1)
@ ThisWorkbook:

Properties - Sheetl il
Sheet1 Worksheet B
Alphabetic ICategorized |
Sheetl ~
DisplayPageBre: False
DisplayRightTol False
EnableAutoFiltel False
EnableCalculatic True
EnableFormatCe True

EnableCutlining False
Friahl=PivntTshl Fales

5 Microsoft Visual Basic for Applications - Book1 - [Sheet] (Code)] — O x
Bl File Edit View Inset Format Debug Run  Tools Add-Ins  Window Help - 8 X
HE-d 89 pon @M BEY 2@ a3 cos B

IlGeneraI)

j IRunMapping j
Sub RunMapping() 7
' Create a new instance of the MapForce Server _
Dim objMF5 As New MapForceServerLib.Server
With objMFS
' Set the working directory
' {used as kase if the mapping has relative paths)
WorkingDirectory = "C:\tempi™
' If the mapping has parameters, supply them
Call .AddParameter ("outfile™, "output.csv"™)
' Run the mapping
LBun ("Crihtenpi\mapping.mfx")
End With
End Sub
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5.3 Java Interface

The API consists of a JAR file (MapFor ceSer ver. j ar) and a JNI file (MapFor ceSer ver. dl | ). Both these files,
as well as other related API files, are available in the bi n folder of the MapForce Sener installation folder. You
can either reference these files from their original location or copy them to another location if this fits your
project setup. (On Windows systems, you will need administrative rights to run the program from its original
location.)

Note: If you hawe installed a 64-bit MapForce Sener, then the 32-bit version files of MapFor ceSer ver. j ar and
(MapFor ceSer ver. dl | will be located in the bi n\ APl _32bi t folder of the MapForce Senr installation
folder. You would need these files if you are using a 32-bit Java version. Similarly, if you have installed
a 32-bit MapForce Senver, then the 64-bit version files of MapFor ceSer ver . j ar and
(MapFor ceSer ver. dl | will be located in the bi n\ APl _64bi t folder. You would need to use these files
if you are using a 64-bit Java version.

To access the MapForce Server API from Java code, add the following references to the . cl asspat h file of your
Java project.

MapFor ceSer ver. j ar The library that communicates with MapForce Server
MapFor ceServer _JavaDoc. zip  Documentation of the MapForce Server API

Additionally, the j ava. | i brary. pat h needs to include the folder where the JNI library file
(MapFor ceServer. dl |)is located.

If you deploy your project to an application server, make sure that MapFor ceSer ver. j ar and
MapFor ceServer. dl | are correctly configured with Java on the sener machine.

For an example of how to use the API's library files, see the example batch file bui | dAndRun. bat (listed
below), which is located in the et c\ Exanpl es\ Java folder of your MapForce Senver installation folder.

Build and run a Java program to use the API

To see how you can build and run a Java program that uses the MapForce Server API, see the example batch
file bui | dAndRun. bat . You can re-use this file to run your own Java programs by modifying it as required.

Start the batch file in a command line interface with the following command:
bui | dAndRun "path_t o_Java_bi n_f ol der"

Note: To check whether Java is in your classpath, you can run the command j ava - - versi on. If Java is not
in your classpath, then you must provide the path to it as a parameter of the bui | dAndRun command. If
the path contains spaces, then uses quotes around teh path.

=l Listing of buildAndRun.bat
@cho off
if %.==. goto error

REM The | ocation of the JAVA APl binaries, the JARfile and the JNI library.
REM Adapt to your needs.
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SETLOCAL
Set JavaAPI Bi nPat h=%°ROGRAMFI LES% Al t ova\ MapFor ceSer ver 2024\ bi n

REM Conpi | e sanpl e java

REM The -cp option (classpath) needs to point to the installed jar file (here, inits
original |ocation)

REM "Program java" is the Java programyou want to conpile

%\ j avac. exe -cp "% avaAPI Bi nPat h% MapFor ceServer.jar"™ Programjava

REM Run sanpl e j ava

REM The -cp option (classpath) needs to point to the MapForceServer.jar file
REM The java.library.path needs to include the fol der where the JNI library
MapFor ceServer.dl |l is |ocated.

%\ j ava. exe -cp "% avaAPl Bi nPat h% MapForceServer.jar;." -DOava.library. path="%
JavaAPI Bi nPat h% Program

@cho of f
goto end

serror
echo Usage: buil dAndRun "<pat h_to_j ava_bi n_f ol der>"

:end

Adding library references in Eclipse

If you are using Eclipse as Java development environment, you can add the required library reference to the
CLASSPATH by editing the properties of the Java project, as shown below. Optionally, you can also attach
documentation in JavaDoc format to the .jar library. You can find the JavaDoc in the bin folder of the MapForce
Server installation folder; the instructions below illustrate how to make the JavaDoc documentation visible from
Eclipse.

1. With the project open in Eclipse, on the Project menu, click Properties.

2. Click Java Build Path.

3. Onthe Libraries tab, click Add External JARs, and then browse for the MapFor ceSer ver. j ar file
located in the MapForce Sener installation folder.
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& Properties for MapForceServerAP|_sample

type filter text Java Build Path

Resource —
Builders (® Source (= Projects B Libraries % Order and Export
Coverage JARs and class felders on the build path:

Java Build Path
Java Code Style
Java Compiler
Java Editor
Javadoc Location

e MapForceServer,jar - C\Program Files\Altova\MapForce
&, JRE System Library [jdk-12.0.1]);

Project Matures
Project References
Refactoring History
Run/Debug Settings
Task Repository

O X
b T v
Add JARs...

Add External JARs...
Add Variable...
Add Library...

Add Class Folder...

Add External Class Folder...

4. Optionally, to add the JavaDoc archive, expand the MapForceServer.jar record, and then double-click

the Javadoc location: (None) record.

& Properties for MapForceServerAP|_sample

type filter text Java Build Path

Resource —
Builders (® Source (= Projects B Libraries % Order and Export
Coverage JARs and class felders on the build path:

Java Build Path
Java Code Style
Java Compiler
Java Editor
Javadoc Location

w s MapForceServerjar - ChProgram Files\AltovatMapForce

[Z] Source attachment: (None)
(| Javadoc location: (Mone)
fe External annotations: (None)
@ Is not medular - nen modifiable
é§ Mative library location: (Mone)
= Access rules: (Mo restrictions)
ﬁ-‘? Visible only for test sources: Mo

= JRE System Library [jdk-12.0.1]

Project Matures
Project References
Refactoring History
Run/Debug Settings
Task Repository

5.

Add JARs...
Add External JARs...
Add Variable...
Add Library...
Add Class Folder...

Add External Class Folder...

Ensure that the Javadoc in archive and External file options are selected, and then browse for the

MapFor ceSer ver _JavaDoc. zi p file located in the MapForce Server installation folder.
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& Javadoc For 'MapForceServer.jar'

a

ot

() Javadoc URL (e.g. 'http://www.sample-url.org/doc/ or file:///c/myworkspace/ myproject/doc’)

Browse...
Validate...
(®) Javadec in archive
(®) External file OWDrI_cspacefile
Archive path: | ChProgram Files\Altova\MapForceServer201 Qil::lin"al"-ﬂ| E Browse...
Path within archive: | | Browse...
Validate...
@' QK Cancel
6. Click OK.

Below is an example of how the Eclipse .classpath file might look if you are referencing the files from the

original installation folder, on a 64-bit Windows running 64-bit MapForce Sener (the relevant lines are

highlighted in yellow):

<?xm version="1.0" encodi ng="UTF-8"?>
<cl asspat h>
<cl asspat hentry ki nd="src" path=""/>
<cl asspat hentry kind="Iib" path="C:/Program
Fi | es/ Al t ova/ MapFor ceSer ver 2024/ bi n/ MapFor ceServer.jar">
<attri but es>
<attribute nane="javadoc_| ocati on" value="jar:file:/C: /Progrant
20Fi | es/ Al t ova/ MapFor ceSer ver 2024/ bi n/ MapFor ceSer ver _JavaDoc. zi p!/"/ >
</attributes>
</ cl asspat hentry>

<cl asspat hentry ki nd="con" path="org. eclipse.jdt.|aunchi ng. JRE_CONTAI NER" >

<attri but es>
<attribute nane="nodul e" val ue="true"/>
</attributes>
</ cl asspat hent r y>
<cl asspat hentry ki nd="out put" path=""/>
</ cl asspat h>
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5.3.1 Java Example

The following example illustrates how to run a mapping execution file (.mfx) from Java code. On Windows, all
the example files are available at the following path: C:\Program
Files\Altova\MapForceServer2024\etc\Examples. They are as follows:

e TokenizeString.mfx - A MapForce Sener execution file that will be run by the Java program.
e AltovaTools.xml - An XML file that provides input data to the mapping program.

On Linux and Mac platforms, no examples are pre-installed; however, you can prepare an executable .mfx file
like the one run in this example as follows:

1. Open the desired mapping design file (.mfd) with MapForce on Windows.

2. Onthe File menu, select Mapping Settings, and clear the Make paths absolute in generated
code check box if it is selected.

3. For each mapping component, open the Properties dialog box (by double-clicking the component's
title bar, for example), and change all file paths from absolute to relative. Also, select the Save all file
paths relative to MFD file check box. For convenience, you can copy all input files and schemas in
the same folder as the mapping itself, and reference them just by the file name. Refer to MapForce
documentation for more information about dealing with relative and absolute paths while designing
mappings.

4. On the File menu, select Compile to MapForce Server Execution file. This generates the .mfx file
that you will subsequently run with MapForce Sener, as shown in the code listing below.

Prerequisites
Before running the code below, ensure the following prerequisites are met:

e MapForce Senver is installed and licensed
e The Java CLASSPATH includes a reference to the MapForceServer.jar library (for an example, see
About the Java Interfacem).

If you are using a custom .mfx file as shown abowve, there may be other prerequisites, depending on the kind of
data processed by the mapping. For more information, see Preparing Mappings for Server Execution®.

On Windows, the example Java project is in the "Program Files" directory, which requires administrative
rights. You will either need to run your Java development environment (for example, Eclipse) as
administrator, or copy the example to a different folder where you don't need administrative rights.

Running the Java program

The code listing below first creates a MapForce Sener object. Next, it sets the working directory where the
application should look for any files that act as input to the mapping, and where it should generate the mapping
output files. As mentioned abowe, the example mapping file reads data from a source XML file—so make sure
that both the XML file and its schema exist in the working directory.

The set Ser ver Pat h method specifies the path to the MapForce Senver executable. For example, on Ubuntu,
this would be /opt/Altova/MapForceServer2024/bin/mapforceserver. You can omit the set Ser ver Pat h if
you did not mowve the MapForceServer.jar from its default location.
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Finally, the r un method runs a mapping (.mfx file) that was compiled with MapForce (for example,
TokenizeString.mfx). On success, the program below generates a CSV file and an XML file in the working
directory, as well as output text on the command line. On error, the program attempts to print out the last
execution message generated by MapForce Sener.

i mport com al t ova. mapf or ceser ver . MapFor ceSer ver ;
public class Program {

public static void main(String[] args)
{

MapFor ceSer ver obj MFS;

try

{

/1 set up the server
obj MFS = new MapFor ceServer () ;

/1 The default |ocation of the server is the directory that the java native

library is in.
/[l Wth the following line you could select a different server binary.
/| obj MFS. set Ser ver Pat h( st r Server Pat h) ;

/'l The sanple data is located in the parent folder of the Java sanpl e code
obj MFS. set Wor ki ngDi rectory("..");

Systemout. println("Running " + obj MFS. get Product NaneAndVer si on() ) ;

/1 Set global resource file and configuration, if your mapping uses gl obal
resour ces

/1 obj MFS. set Opti on( "gl obal resourcefile", "d obal Resources.xm" ); // "gr"
can be used as short nane for "gl obal resourcefile”

/] obj MFS. set Opti on( "gl obal resourceconfig", "Default" ); // "gc" can be used
as short nane for "gl obal resourceconfig"

/1 An exanple with input and output paths stored inside the MFX file
System out. println("\nExecuting Tokeni zeString. nfx...");
i f (obj MFS. run("Tokeni zeString. nfx"))
Systemout. println("Success: " + obj M-S getLast Executi onMessage());
el se
Systemout. println("Unsuccessful: " +
obj MFS. get Last Execut i onMessage() ) ;

/1 An exanple creating a sinple output so that we can retrieve the result
explicitly
System out . println("\nExecuting SinpleTotal.nfx...");
i f (obj MFS. run("Si npl eTotal . nfx"))
Systemout . println("Mpping result is: " +
obj MFS. get Qut put Paraneter(“total ")) ;
el se

{

/1 execution failed (e.g. sonebody deleted file ipo.xm)
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System out . pri nt | n(obj MFS. get Last Execut i onMessage() ) ;

/1 An exanple with paraneterized input
[/l the default of 'lower = 5 gets changed to the value '10'
/1 nfx reads file Tenperatures.xm and wites its output to
Tenper at ur es_out . xmi .
Systemout . println("\nExecuting O assifyTenperatures.nfx with paramneter
"lower' set to '10' ...");
obj MFS. addPar aneter ("l ower", "10");
if (obj MFS. run("d assifyTenperatures. nfx"))
Systemout.println("File Tenperatures_out.xm has been witten
successful ly.");
el se
{
[/ execution failed. maybe no wite perm ssions in working directory? Run
this programas adm nistrator.
System out . pri nt| n(obj MFS. get Last Execut i onMessage()) ;
}

/'l You can stop the server explicitly by invoking the 'stop’ nmethod if you
don't want to let the garbage col |l ector decide.
obj MFS. stop() ;

}
catch (Exception e)
{
Systemout. println("ERROR " + e.get Message());
}
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5.4 Example: Run Mapping with Parameters

This example shows you how to compile a MapForce mapping to a MapForce Server execution file (.mfx) and
run it from the MapForce API. The example specifically illustrates the scenario when the mapping takes the
input file name as parameter. See also any of the previous %, m@, VB.NET, VBScript “# or
Java““¥ examples.

In this example, MapForce is used so that you can view and understand the original mapping design.
MapForce is also used to compile the mapping to a MapForce Server execution file (.mfx) and configure
settings such as relative versus absolute paths.

The senver platform used in the example is Windows. This could be either the same machine where MapForce
is installed, or a different one. You can also run this example on a Linux or Mac machine (in Java), provided
that you adjust the Windows-style paths as applicable to your platform.

Prerequisites

Running thls mapping has the same prerequisites as described in the previous %, C++®, VB.NET,
VBScrlp , Or Java examples.

Preparing the mapping for server execution

After installing MapForce and running MapForce for the first time, several demo mapping design files are
available at the following path:

C:\Users\<username>\Documents\Altova\MapForce2024\MapForceExamples
Make sure to change the path above accordingly if you have a different version of MapForce.
The mapping design used in this example is called FileNamesAsParameters.mfd. As illustrated below, this

is a straightforward mapping that copies data from a source to a target XML file almost unchanged. Only the
PrimaryKey and Name fields of the target XML file are populated with constants from the mapping.
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[c= | artova_Hierarchical....” B=— [ c=-altova_Hierarchical ... B=—
»i InputFileMame » QutputFileName
=% default [InputFileName I - X <% default|OutputFileName § - -
Z & Altova_Hierarchical Z &8 Altova_Hierarchical
J=] El File: <dynamic= File/String >l f:l File: =dynamic= File/5tring
‘E<> Altova LE{>Altova
------- <> PrimaryKey i > PrimaryKey
k¥ Name [c=-organization Chart i 3 Name
B4 > Office ‘E<>0ffice
-4y PrimaryKey -4, 3 PrimaryKey
-4 »ForeignKey 4 »ForeignKey
-4 EMail -4 ¥ EMail
-4 »Established & »Established
-4 ¥ Name -4 ¥ Name
-4 »Phone -4 ¥Phone
A< > Address H{ > Address
- € » Department &€ »Department

FileNamesAsParameters.mfd

The mapping has two input parameters: InputFileName and OutputFileName, respectively. In order to make
it possible to preview the mapping in MapForce, the parameter values are supplied by two constants. As further
described below, you will be able to replace the parameter values with your own when the mapping runs with
MapForce Sener.

Notice that both the source and target mapping components are configured to get the file name dynamically
from the mapping. Namely, a File: <dynamic> input connector is available at the very top of the component,
and it reads data from the respective mapping parameter (InputFileName or OutputFileName). In MapForce,
you can set or change this option by clicking the File/String button in the top-right corner of the component.
Be aware that the input file name supplied as parameter must be a reference to a physical XML file that
provides input data to the mapping (in this example, Altova_Hierarchical.xml from the same folder as the
mapping design file). The output file name can be any valid name, for example Output.xml.

Before compiling the mapping to a MapForce Server Execution file (.mfx), you will typically want to review the
mapping settings. Right-click on an empty area on the mapping, and select Mapping Settings from the
context menu.
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Mapping Settings w0
Mapping Output
Application name: | Mapping |
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 w

(supported in Built4n execution and C#, Java and C++ code generation)

For the scope of this example, change the settings as illustrated above. Specifically, when you clear the Make
paths absolute in generated code check box, any absolute paths to input or output files used by the
mapping are resolved as relative to the mapping design file (.mfd). At mapping runtime, MapForce Server will
look for these paths in the program's working directory. The default working directory depends on the platform
that you use to access the MapForce Server API. For example, in case of a C# application, it is the same
directory as the executable. In addition, as further illustrated below, you can change the working directory with
the help of an API property called Wor ki ngDi r ect ory (or set Wor ki ngDi r ect ory Java method, if
applicable).

Notes:

e On the Mapping Settings dialog box, the only settings that directly affect the compilation of the .mfx
file are Make paths absolute in generated code and Line ends.

e In this mapping, we did not need to edit each mapping component in MapForce so as to change
absolute paths to relative because all paths were already relative. Otherwise, 6u would need to

perform this extra step as well, see Preparing Mappings for Sener Execution

In this example, we will use C:\MappingExample as working directory. Therefore, copy the input file
Altova_Hierarchical.xml referenced by the mapping to from C:
\Users\<username>\Documents\Altova\MapForce2024\MapForceExamples to the working directory.

In this example, both the source and target are XML files, and there is no need to copy the XML schema file to
the server, because information derived from it is embedded into the .mfx file during compilation. If your
mapping uses other component types (for example, databases), there could be additional prerequisites, as

described in Preparing Mappings for Sener Execution.

Finally, to compile the mapping to a server execution file, do the following:

e Onthe File menu, click Compile to MapForce Server Execution file and select a target directory.
In this example, the target directory is the same as working directory, C:\MappingExample.
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The following code listings illustrate how to run the mapping from various environments, using the MapForce
Sener APL. In the code listings below, notice that both parameters are referenced by the same name that they

have in the mapping design. Also, the parameter value has the same data type as defined on the mapping (in
this case, stri ng).

Running the mapping from C++

You can now run the .mfx file by using C++ code such as the one below. To run this code listing successfully,
make sure that MapForce Server has a valid license, see also the verifyl i cense @ cLI command.

C++

#i ncl ude <i ostreanp
#i ncl ude "atl base. h"

[l 32-bit MapForce Server
#i nport "progi d: MapFor ce. Server"

int train(int argc, _TCHAR* argv[])
{
Colnitialize( NULL );

try

{
/I Create a MapForce Server object
MapFor ceServer Li b: : | ServerPtr pMS;

CoCr eat el nst ance( __uui dof ( MapFor ceServerlLib:: Server ), NULL, CLSCTX ALL,
__uui dof ( MapForceServerLib::1Server ), reinterpret_cast< void** >( &MS ) );

//Set a working directory - used as a base for relative paths
pMFS- >Wor ki ngDi rectory = "C: \\ Mappi ngExanpl e";

/I Prepare the paraneters

pMFS- >AddPar anet er (" | nput Fi | eNane”, "Altova_Hi erarchical .xm");
pMFS- >AddPar anet er (" Qut put Fi | eNane", "Qutput.xm");

// Run the mapping
if (pMFS->Run("Fi | eNanesAsParaneters. nfx"))

std::cout << "Success - finished execution" << std::endl;
el se

std::cout << pMFS- >Last Executi onMessage << std::endl;

}

catch (_comerror& err )

{
BSTR bstrMessage;

(err).Errorlnfo()->CGetDescription( &bstrMssage );
std::cout << "Exception occurred: " <<
_comutil::Convert BSTRToStri ng( bstrMessage ) << std::endl;

}

CoUni nitialize();
return O;
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Running the mapping from C#

You can now run the .mfx file by using C# code such as the one below. To run this code listing successfully,
first add a reference to the MapForce Sener DLL in Visual Studio, as described in .NET Interface, and make
sure that MapForce Server has a valid license, see also the verifyl i cense @ cLI command.

C#
static void Main(string[] args)
{
try
{
/]l Create a MapForce Server object
Al t ova. MapFor ceSer ver . Server obj McS = new Al t ova. MapFor ceSer ver. Server ();
/1 Set the working directory - all relative paths will be resolved against it
obj MFS. Wor ki ngDi rectory = "C:\\ Mappi ngExanpl e";
/| Prepare the paraneters
obj MFS. AddPar anet er ("I nput Fi | eName", "Altova_H erarchical.xm");
obj MFS. AddPar anet er (" Qut put Fi | eNane", "CQutput.xm");
/1 Run the mappi ng
i f (obj MFS. Run("Fi | eNanesAsPar anet ers. nf x"))
Syst em Consol e. Wi telLi ne("Success - finished execution");
el se
Syst em Consol e. Wi t eLi ne(obj M-S. Last Execut i onMessage) ;
}
cat ch(System Runti me. | nt er opSer vi ces. COVExcept i on ex)
{
System Consol e. WiteLine("Internal Error: " + ex.Message);
}
}

Running the mapping from Java
You can now run the .mfx file by using Java code such as the one below. To run this code listing successfully,
make sure that:

e the Java CLASSPATH environment variable includes a reference to the MapForceServer.jar library, as
described in About the Java Interface
e MapForce Sener has a valid license, see also the verifyli cense @ cLI command.

Java

public static void main(String[] args) {
try {
/] Create a MapForce Server object
com al t ova. mapf or ceser ver . MapFor ceServer obj MFS = new
com al t ova. mapf or ceser ver. MapFor ceSer ver () ;
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/1l Set the working directory - all relative paths will be resol ved against it
/'l obj MFS. set Wor ki ngDi rect ory("/ hore/ ubunt u/ Downl oads/ Mappi ngExanpl ") ;
obj MFS. set Wr ki ngDi rect ory(" C.\\ Mappi ngExanpl e") ;

/1 Add the mapping paraneters
obj MFS. addPar anet er ("I nput Fi | eNane", "Altova_H erarchical .xm");
obj MFS. addPar anet er (" Qut put Fi | eNane", "Qutput.xm");

// Run the mapping
if ( obj MFS.run( "Fil eNanesAsParaneters. nfx" ) )

Systemout . println( "Success - finished execution" );
el se

System out. println( obj MFS. get Last Executi onMessage() );

} catch (Exception e) {
e. print StackTrace();
}

System out. println("Fi ni shed execution");
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5.5 API Reference (COM, .NET)

This section provides general reference to the MapForce Server API elements (such as interfaces and methods)
applicable to code written for the COM or .NET platforms.

55.1 Interfaces

55.1.1 IServer

The | Ser ver interface creates a new MapForce Server object instance, and provides access to the MapForce
Senver engine.

If you are using C++ under COM platform, the name of the main interface is | Ser ver . If you are using a .NET
language such as C# or VB.NET, the name of the main interface is Ser ver.

Properties

Name Description

API Maj or Ver si on@® Read-only.
Gets the major version of the MapForce Sener API. This can be
different from the product version if the API is connected to
another server.

APl M nor Ver si on @ Read-only.
Gets the minor version of the MapForce Server API. This can be
different from the product version if the APl is connected to
another server.

API Ser vi cePackVer si on @@ Read-only.
Gets the senice pack version of the MapForce Server API. This
can be different from the product version if the APl is connected
to another senver.

| S64Bi t Read-only.
Returns true if the MapForce Server engine is a 64-bit
executable.

Last Execut i onl\/bssage Read-only.
Gets the message received during the last Run command.

Maj or Ver si on &2 Read-only.
Gets the major version of the product, as number of years
starting from 1998 (for example, "20" for Altova MapForce Sener
2018).

M nor Ver si on & Read-only.
Gets the minor version of the product (for example, "2" for Altova
MapForce Server 2018 r2).

© 2017-2023 Altova GmbH Altova MapForce Server 2024 Advanced Edition



108 MapForce Sener API

API Reference (COM, .NET)

Name

Description

Pr oduct Narre

Read-only.
Gets the name of the product (for example, "Altova MapForce
Sener").

Pr oduct NaneAndVer si on

Read-only.
Gets the complete name and version of the product (for
example, "Altova MapForce Server 2018 r2 spl (x64)").

Ser ver Pat h

Gets or sets the path of the MapForce Server executable.

Ser vi cePackVer si on

Read-only.
Gets the senice pack version of the product (for example, "1" for
Altova MapForce Server 2018 r2 spl).

Wr ki nghi r ect ory

Gets or sets the current directory for running jobs (relative paths
will be evaluated against the working directory).

Methods

Name

Description

AddCr edent i al Propert y

Adds a property to the current credential (for example, the
username, the password, or both). The first argument specifies
the property name, and the second argument specifies the
property value. Valid property names: user nane, passwor d. In
MapForce Server Advanced Edition, the property name

oaut h: t oken is additionally supported.

This method must be called after calling Begi nCr edent i al ()
and before calling EndCr edent i al ().

AddPar anet er

Assigns a value to a parameter defined in the mapping. The first
argument specifies the name of the parameter as defined on the
mapping; the second argument specifies the parameter value.

Begi nCr edentii al

Creates a new credential with the name supplied as argument. If
you call this method, you must also add properties to it using
AddCr edent i al Property(), and finally close the credential by
calling EndCr edenti al ().

C ear O edenti al Li st

Clears the list of credentials set previously. All credentials are
valid for the lifetime of the object. Call this method if you need to
explicitly clear all of the previously set credentials.

C ear Qpti ons

Clears the list of options previously set through the Set Opti on
method. All options set through the Set Opt i on method are valid
for the lifetime of the object. Call this method if you need to
explicitly clear all of the previously set options.

C ear Par anet er Li st =

Clears the list of parameters that were previously set using the
AddPar anet er method.

Altova MapForce Server 2024 Advanced Edition

©2017-2023 Altova GmbH



MapForce Sener API

API Reference (COM, .NET) 109

Name

Description

EndCr edent i al [ 120]

Closes a credential object that was previously created using the
Begi nCredent i al method.

Cet Qut put Par anet er

Gets the string output generated by the last r un command.
Returns null if no output was generated. This function requires a
string parameter which identifies the name of the output
component in MapForce.

@ Executes a MapForce Server Execution file (.mfx file). Returns
true in case of success; false otherwise.
Set Opt | on @ Sets an option before running the mapping. The first argument

specifies the name of the option, while the second argument
specifies the option value. This method is particularly useful
when a mapping was designed to consume Global Resources
(see Altova Global Resources@). The currently supported
options are as follows:

e globalresourcefile (or gr) - A Global Resource file
path. (When this option is specified, then a Global
Resource configuration name must also be specified,
see next item).

o globalresourceconfig (or gc) - A Global Resource
configuration name. (When this option is specified, then
a Global Resource file path must also be specified, see
previous item).

e catalog - The path to a custom RootCatalog.xml file.
This option enables you to specify a custom catalog file
used to resolve URLs used by the mapping. The default
catalog is in the etc subdirectory of the program
installation directory.

e taxonomy-package - The path to a custom XBRL
taxonomy package, if one is required by the mapping.

e taxonomy-packages-config-file - The path to a
custom XBRL taxonomy package configuration, if one is
required by the mapping.

All set options are valid for the lifetime of the object. If you set
an option with the same name twice, the previous option will be
owerridden. To explicitly clear all options, call the

Cd ear Opti ons() method.

123
St opSer ver Pr ocess.

This method stops explicitly the process connected with the
COM object, without releasing the object. The process stops
implicitly when the COM object is released.

Examples

See the following examples that illustrate how to initialize and run MapForce Sener in various languages:

o C++ example@
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o C# example

. VBScriptexampIe@
e VB.NET example ¥,

5.5.1.1.1 Properties

55.1.1.1.1 APIMajorVersion

Gets the major version of the MapForce Server API. This can be different from the product version if the APl is

connected to another server.

Signature

APl Maj or Versi on : | nteger

Generic signature

int API Maj orVersion { get; }

C#

HRESULT API Maj or Ver si on([ out,

retval ]

I NT* pnVal);

C++

ReadOnly Property API Maj or Ver si on As | nt eger

VB.NET

55.1.1.1.2 APIMinorVersion

Gets the minor version of the MapForce Sener API. This can be different from the product version if the APl is

connected to another server.

Signature

API M nor Versi on : | nteger

Generic signature

int API M norVersion { get;

}

C#

HRESULT API M nor Ver si on([ out,

retval ]

I NT* pnVal);
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C++

ReadOnly Property API M norVersion As | nteger

VB.NET

55.1.1.1.3 APIServicePackVersion

Gets the senice pack version of the MapForce Server API. This can be different from the product version if the

APl is connected to another server.

Signature

APl Servi cePackVersion : | nteger

Generic signature

i nt APl Servi cePackVersion { get; }

C#

HRESULT API Servi cePackVersion([out, retval] INT* pnVal);

C++

ReadOnly Property API Servi cePackVersion As | nteger

VB.NET

55.1.1.1.4 Is64Bit

Returns true if the MapForce Server engine is a 64-bit executable.

Signature

| s64Bit : Bool ean

Generic signature

bool 1s64Bit { get; }

C#

HRESULT |s64Bit([out, retval] VAR ANT_BOOL* pbVal);

©2017-2023 Altova GmbH

Altova MapForce Server 2024 Advanced Edition



112 MapForce Sener API API Reference (COM, .NET)

C++

ReadOnly Property 1s64Bit As Bool ean

VB.NET

5.5.1.1.1.5 LastExecutionMessage

Gets the message received during the last Run command.

Signature

Last Executi onMessage : String

Generic signature

string Last Executi onMessage { get; }

C#

HRESULT Last Executi onMessage([out, retval] BSTR* pbstrResult );

C++

ReadOnly Property Last Executi onMessage As String

VB.NET

55.1.1.1.6 MajorVersion

Gets the major version of the product, as number of years starting from 1998 (for example, "20" for Altova
MapForce Senver 2018).

Signature

Maj or Versi on : | nteger

Generic signature

int MajorVersion { get; }

C#

HRESULT Maj or Version([out, retval] |INT* pnVal);
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C++

ReadOnly Property Maj orVersion As | nteger

VB.NET

55.1.1.1.7 MinorVersion

Gets the minor version of the product (for example, "2" for Altova MapForce Server 2018 r2).

Signature

M nor Versi on : | nteger

Generic signature

int MnorVersion { get; }

C#

HRESULT M nor Version([out, retval] INT* pnVal);

C++

ReadOnly Property M norVersion As |nteger

VB.NET

55.1.1.1.8 ProductName

Gets the name of the product (for example, "Altova MapForce Senver").

Signature

Product Nane : String

Generic signature

string ProductNane { get; }

C#

HRESULT Product Nane([out, retval] BSTR* pstrVal);
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C++

ReadOnly Property Product Name As String

VB.NET

55.1.1.19 ProductNameAndVersion

Gets the complete name and version of the product (for example, "Altova MapForce Server 2018 r2 spl (x64)").

Signature

Product NanmeAndVersion : String

Generic signature

string Product NaneAndVersion { get; }

C#

HRESULT Product NaneAndVersi on([out, retval] BSTR* pstrVal);

C++

ReadOnly Property Product NaneAndVersion As String

VB.NET

55.1.1.1.10 ServerPath

Gets or sets the path of the MapForce Server executable.

Signature

ServerPath : String

Generic signature

string ServerPath { set; get; }

C#

HRESULT ServerPath([in] BSTR bstrServerFile );
HRESULT ServerPath([out, retval] BSTR* pbstrServerFile );
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C++

Property ServerPath As String

VB.NET

55.1.1.1.11 ServicePackVersion

Gets the senice pack version of the product (for example, "1" for Altova MapForce Server 2018 r2 spl).

Signature

Servi cePackVersion : | nteger

Generic signature

i nt ServicePackVersion { get; }

C#

HRESULT Servi cePackVersion([out, retval] |NT* pnVal);

C++

ReadOnly Property Servi cePackVersion As |nteger

VB.NET

55.1.1.1.12 WorkingDirectory

Gets or sets the current directory for running jobs (relative paths will be evaluated against the working
directory).

Signature

WrkingDi rectory : String

Generic signature

string WrkingDirectory { set; get; }

C#

HRESULT Worki ngDirectory([in] BSTR bstrWrkingDirectory );
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HRESULT Wor ki ngDirectory([out, retval] BSTR* pbstrWrkingDirectory );

C++

Property WorkingDirectory As String

VB.NET

55.1.1.2 Methods

55.1.1.2.1 AddCredentialProperty

Adds a property to the current credential (for example, the username, the password, or both). The first
argument specifies the property name, and the second argument specifies the property value. Valid property
names: user nane, passwor d. In MapForce Server Advanced Edition, the property name oaut h: t oken is
additionally supported.

This method must be called after calling Begi nCr edent i al () and before calling EndCr edenti al ().

Signature

AddCredenti al Property(in bstrName: System String, in bstrVal ue: System String) -> Void

Generic signature

voi d AddCredenti al Property(string bstrNane, string bstrVal ue)

C#

HRESULT AddCredenti al Property([in] BSTR bstrNane, [in] BSTR bstrVal ue );

C++

Sub AddCredenti al Property(ByVal bstrNane As String, ByVal bstrValue As String)

VB.NET
Parameters
Name Type Description
bstrName System String Specifies the name of the
credential property.
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Name Type Description

bstrvalue System String Specifies the value of the
credential property.

Examples

The following code listing illustrates how to declare a credential called "mycredential” in C#. The credential
name must be the one given to the credential in MapForce at design time.

/1 Create a MapForce Server object
Al t ova. MapFor ceSer ver. Server obj MFS = new Al t ova. MapFor ceSer ver. Server () ;

obj MFS. Begi nCredenti al ("nycredential ");

obj MFS. AddCr edent i al Property("username", "altova");
obj MFS. AddCr edent i al Property("password", "b45ax78!");
obj MFS. EndCr edenti al () ;

55.1.1.2.2 AddParameter

Assigns a value to a parameter defined in the mapping. The first argument specifies the name of the parameter
as defined on the mapping; the second argument specifies the parameter value.

Signature
AddPar aneter (in bstrNane: String, in bstrValue: String) -> Void

Generic signature

voi d AddPar aneter(string bstrNane, string bstrVal ue)

C#

HRESULT AddParaneter ([in] BSTR bstrNane, [in] BSTR bstrVal ue );

C++

Sub AddPar anet er (ByVal bstrNanme As String, ByVal bstrValue As String)

VB.NET
Parameters
Name Type Description
bstrName String Specifies the parameter name.
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Name Type Description

bstrvalue String Specifies the parameter value.

5.5.1.1.2.3 BeginCredential

Creates a new credential with the name supplied as argument. If you call this method, you must also add
properties to it using AddCr edent i al Property(), and finally close the credential by calling EndCr edenti al ().

Signature
Begi nCredential (in bstrCredential Nane: String) -> Void

Generic signature

voi d Begi nCredential (string bstrC edenti al Nanme)

C#

HRESULT Begi nCredenti al ([in] BSTR bstrCredenti al Nane) ;

C++

Sub Begi nCredenti al (ByVal bstrCredential Nane As Stri ng)

VB.NET
Parameters
Name Type Description
bstrCredentialName String Specifies the name of the
credential as it was defined in
MapForce.

55.1.1.2.4 ClearCredentialList

Clears the list of credentials set previously. All credentials are valid for the lifetime of the object. Call this
method if you need to explicitly clear all of the previously set credentials.

Signature

ClearCredential List() -> Void

Generic signature
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voi d d ear Credenti al Li st ()

C#

HRESULT d ear Credenti al Li st ();

C++

Sub d ear Credenti al Li st ()

VB.NET

55.1.1.25 ClearOptions

Clears the list of options previously set through the Set Opt i on method. All options set through the Set Opt i on
method are valid for the lifetime of the object. Call this method if you need to explicitly clear all of the previously
set options.

Signature

Cl earOptions() -> Void

Generic signature

void d ear Options()

C#

HRESULT O ear Qpti ons();

C++

Sub d ear Opti ons()

VB.NET
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55.1.1.2.6 ClearParameterList

Clears the list of parameters that were previously set using the AddPar anet er method.

Signature

Cl ear ParaneterList() -> Void

Generic signature

voi d O ear Par anet er Li st ()

C#

HRESULT d ear Par anet er Li st () ;

C++

Sub d ear Par anet er Li st ()

VB.NET

55.1.1.2.7 EndCredential

Closes a credential object that was previously created using the Begi nCr edent i al method.

Signature

EndCredential () -> Void

Generic signature

voi d EndCredenti al ()

C#

HRESULT EndCredenti al ();

C++

Sub EndCredent i al ()

VB.NET
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55.1.1.28 GetOutputParameter

Gets the string output generated by the last r un command. Returns null if no output was generated. This
function requires a string parameter which identifies the name of the output component in MapForce.

Signature

Get Qut put Paraneter (i n bstrName: String) -> String

Generic signature

string Get Qut put Paramet er(string bstrNane)

C#

HRESULT Get Qut put Parameter ([in] BSTR bstr Naneg,

C++

Functi on Get CQut put Par anet er (bstrNane As String) As String

[out,

retval ] BSTR* pbstrVal ue );

VB.NET
Parameters
Name Type Description
bstrName String Specifies the name of the output

component as it appears in
MapForce. This name is displayed
in the title bar of each component
on the mapping (or when you right-
click the component header, and
select Properties).

551129 Run

Executes a MapForce Sener Execution file (.mfx file). Returns true in case of success; false otherwise.

Signature

Run(in bstrMappi ngPat h: String) -> Bool ean

Generic signature

bool Run(string bstrMappi ngPat h)
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C#

HRESULT Run( [in] BSTR bstrMappi ngPath, [out, retval] VAR ANT_BOOL* pbSuccess );

C++

Functi on Run(ByVal bstrMappi ngPath As String) As Bool ean

VB.NET

Parameters
Name Type Description
bstrMappingPath String Specifies the path to the

MapForce Sener execution (.mfx)
file. If you specify a relative path,
then it will be resolved against the
working directory. You can set the
working directory from the

Wr ki ngDi r ect ory property.

55.1.1.2.10 SetOption

Sets an option before running the mapping. The first argument specifies the name of the option, while the
second argument specifies the option value. This method is particularly useful when a mapping was designed
to consume Global Resources (see Altova Global Resources GB). The currently supported options are as
follows:

e globalresourcefile (or gr) - A Global Resource file path. (When this option is specified, then a Global
Resource configuration name must also be specified, see next item).

e globalresourceconfig (or gc) - A Global Resource configuration name. (When this option is
specified, then a Global Resource file path must also be specified, see previous item).

e catalog - The path to a custom RootCatalog.xml file. This option enables you to specify a custom
catalog file used to resolve URLs used by the mapping. The default catalog is in the etc subdirectory of
the program installation directory.

e taxonomy-package - The path to a custom XBRL taxonomy package, if one is required by the
mapping.

e taxonomy-packages-config-file - The path to a custom XBRL taxonomy package configuration, if
one is required by the mapping.

All set options are valid for the lifetime of the object. If you set an option with the same name twice, the
previous option will be overridden. To explicitly clear all options, call the G ear Qpt i ons() method.

Signature

Set Option(in bstrName: String, in bstrValue:String) -> Void
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Generic signature

voi d Set Option(ByVal bstrName As String, ByVal

C#

bstrVal ue As String)

HRESULT Set Option([in] BSTR bstrNane, [in] BSTR bstrVal ue );

C++

Sub Set Option(ByVal bstrName As String, ByVal bstrValue As String)

VB.NET
Parameters
Name Type Description
bstrName String Specifies the name of the option to
set.
bstrvalue String Specifies the value of the option to
set.

55.1.1.2.11 StopServerProcess

This method stops explicitly the process connected with the COM object, without releasing the object. The

process stops implicitly when the COM object is released.

Signature
St opSer ver Process() -> System Voi d

Generic signature

voi d StopServer Process()

C#

Sub St opSer ver Process()

VB.NET
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5.6 APl Reference (Java)

This section provides general reference to the MapForce Server API elements (such as classes and methods)
applicable to code written for the Java platform.

56.1 Classes

5.6.1.1 MapForceServer

The MapFor ceSer ver class creates a new MapForce Sener object instance, and provides access to the

MapForce Server engine.

Methods

Name

Description

addCredenti al Properti esFr om\/ap

Adds properties from a credential property map to the current
credential. This method takes as argument a credential property
map (property_name, property value). This method must be
called after calling begi nCr edenti al () and before calling
endCredenti al (). As an alternative to calling this method, you
can also call AddCr edent i al Property().

addCredenti al Pr operty

Adds a property to the current credential (for example, the
username, the password, or both). The first argument specifies
the property name, and the second argument specifies the
property value. Valid property names: user nane, passwor d. In
MapForce Server Advanced Edition, the property name

oaut h: t oken is additionally supported.

This method must be called after calling begi nCr edent i al ()
and before calling endCr edenti al (). As an alternative to calling
this method, you can also call

addCredenti al Properti esFromvap() .

addPar anet er

Assigns a value to a parameter defined in the mapping.

begi nCredenti al

Creates a new credential with the name supplied as argument. If
you call this method, you must also add properties to it using
addCredenti al Property() or

addCredent i al PropertiesFromvap(), and finally close the
credential by calling endCr edenti al ().

cl ear Oredenti al Li st D

Clears the list of credentials set previously. All credentials are
valid for the lifetime of the object. Call this method if you need to
explicitly clear all of the previously set credentials.

cl ear Qpt i ons

Clears the list of options previously set through the
set Option() method. All options set through the set Opti on
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Name

Description

method are valid for the lifetime of the object. Call this method if
you need to explicitly clear all of the previously set options.

cl ear Paranet er Li st

Clears the list of parameters that were previously set using the
addPar anet er method.

endCr edent i al

Closes a credential object that was previously created using the
begi nCredenti al method.

get APl Maj or Ver si on

Gets the major version of the MapForce Server API. This can be
different from the product version if the APl is connected to
another server.

get APl M nor Ver si on

Gets the minor version of the MapForce Server API. This can be
different from the product version if the APl is connected to
another server.

get API Ser vi cePackVer si on

Gets the senice pack version of the MapForce Server API. This
can be different from the product version if the APl is connected
to another server.

get Last Execut i onMessage

Gets the message received during the last r un command.

get Maj or Ver si on

Gets the major version of the product, as number of years
starting from 1998 (for example, "20" for Altova MapForce Sener
2018).

get M nor Ver si on

Gets the minor version of the product (for example, "2" for Altova
MapForce Server 2018 r2).

get Qut put Par anet er

Gets the string output generated by the last r un command.
Returns null if no output was generated. This function requires a
string parameter which identifies the name of the output
component in MapForce.

get Pr oduct Narre

Gets the name of the product (for example, "Altova MapForce
Sener").

get Product NaneAndVer si on

Gets the complete name and version of the product (for
example, "Altova MapForce Server 2018 r2 spl (x64)").

133

get Ser ver Pat h.

Gets the path to the senver's binary executable file.

get Ser vi cePackVer si on

Gets the senice pack version of the product (for example, "1" for
Altova MapForce Server 2018 r2 spl (x64)).

get Wr ki ngDhi rect or y

Gets the current working directory.

i S64bi t

Returns true if the MapForce Server engine is a 64-bit
executable.

run &

Executes a MapForce Sener Execution file (.mfx file). Returns
true in case of success; false otherwise.
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Name Description
set Opt i on @ Sets an option before running the mapping. The first argument

specifies the name of the option, while the second argument
specifies the option value. This method is particularly useful
when a mapping was designed to consume Global Resources
(see Altova Global Resources@). The currently supported
options are as follows:

e globalresourcefile (or gr) - A Global Resource file
path. (When this option is specified, then a Global
Resource configuration name must also be specified,
see next item).

o globalresourceconfig (or gc) - A Global Resource
configuration name. (When this option is specified, then
a Global Resource file path must also be specified, see
previous item).

e catalog - The path to a custom RootCatalog.xml file.
This option enables you to specify a custom catalog file
used to resolve URLs used by the mapping. The default
catalog is in the etc subdirectory of the program
installation directory.

e taxonomy-package - The path to a custom XBRL
taxonomy package, if one is required by the mapping.

e taxonomy-packages-config-file - The path to a
custom XBRL taxonomy package configuration, if one is
required by the mapping.

All set options are valid for the lifetime of the object. If you set
an option with the same name twice, the previous option will be
overridden. To explicitly clear all options, call the

cl ear Opti ons() method.

set Ser ver Pat h & Sets the path of the MapForce Sener executable.
set Wor ki ngDi r ect or y Sets the current directory for running jobs (relative paths will be
evaluated against the working directory).
st 09 Stops the server process.
Examples

For an example of creating a new instance of MapForceSener in Java, see the Java example@.

5.6.1.1.1 Methods

5.6.1.1.1.1 addCredentialPropertiesFromMap

Adds properties from a credential property map to the current credential. This method takes as argument a
credential property map (property_name, property_value). This method must be called after calling
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begi nOredenti al () and before calling endCredenti al (). As an alternative to calling this method, you can
also call AddCr edent i al Property().

Signature

addCredent i al Properti esFromVap(arg0: Map) -> void

Generic signature

Parameters
Name Type Description
arg0 Map A map that supplies the name of
the credential property and its
value.
Examples

The following code listing illustrates adding a credential called "mycredential” to the current context, using the
addCr edent i al Properti esFronmivap method.

// Create a MapForce Server object
com al t ova. mapf or ceser ver . MapFor ceSer ver obj MFS = new com al t ova. mapf or ceser ver . MapFor ceS
erver();

obj MFS. begi nCredenti al ("nycredential ");

java.util.Mp<String, String> credential Map = new java. util.HashMap<String, String>();
credenti al Map. put ("usernane", "altova");

credenti al Map. put (" password”, "b45ax78!");

obj MFS. addCr edent i al Properti esFronivap(credenti al Map) ;

obj MFS. endCr edenti al () ;

5.6.1.1.1.2 addCredentialProperty

Adds a property to the current credential (for example, the username, the password, or both). The first
argument specifies the property name, and the second argument specifies the property value. Valid property
names: user nane, passwor d. In MapForce Server Advanced Edition, the property name oaut h: t oken is
additionally supported.

This method must be called after calling begi nCr edent i al () and before calling endCr edenti al (). As an

alternative to calling this method, you can also call addCr edent i al Properti esFromvap() .

Signature

addCredenti al Property(arg0: String, argl:String) -> void

Generic signature
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Parameters
Name Type Description
arg0 String The name of the credential
property (for example, "username"
or "password").
argl String The value of the credential
property.
Examples

The following code listing illustrates how to declare a credential called "mycredential”. The credential name
must be the one given to the credential in MapForce at design time.

[/ Create a MapForce Server object
com al t ova. mapf or ceser ver . MapFor ceSer ver obj MFS = new com al t ova. mapf or ceser ver . MapFor ceS

erver();

obj MFS. begi nCredenti al ("nycredential ");
obj MFS. addCr edent i al Property("usernanme",
obj MFS. addCr edent i al Property(" password"”,

obj MFS. endCr edenti al () ;

56.1.1.1.3 addParameter

"al tova");
"b45ax78!");

Assigns a value to a parameter defined in the mapping.

Signature

addPar anet er (arg0: Stri ng,

Generic signature

argl: String) -> void

Parameters
Name Type Description
arg0 String Specifies the parameter name.
argl String Specifies the parameter value.
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5.6.1.1.1.4 DbeginCredential

Creates a new credential with the name supplied as argument. If you call this method, you must also add
properties to it using addCr edent i al Property() or addCredenti al Properti esFromvap(), and finally close
the credential by calling endCr edenti al ().

Signature
begi nCredential (arg0: String) -> void

Generic signature

Parameters
Name Type Description
arg0 String The name of the credential as it
was defined in MapForce.

56.1.1.1.5 clearCredentialList

Clears the list of credentials set previously. All credentials are valid for the lifetime of the object. Call this
method if you need to explicitly clear all of the previously set credentials.

Signature

clearCredential List() -> void

Generic signature

5.6.1.1.1.6 clearOptions

Clears the list of options previously set through the set Opti on() method. All options set through the
set Opt i on method are valid for the lifetime of the object. Call this method if you need to explicitly clear all of
the previously set options.

Signature

clearOptions() -> void

Generic signature
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56.1.1.1.7 clearParameterList

Clears the list of parameters that were previously set using the addPar anet er method.

Signature

cl earParaneterList() -> void

Generic signature

56.1.1.1.8 endCredential

Closes a credential object that was previously created using the begi nCr edenti al method.

Signature

endCredential () -> void

Generic signature

5.6.1.1.1.9 getAPIMajorVersion

Gets the major version of the MapForce Sener API. This can be different from the product version if the APl is
connected to another server.

Signature

get APl Mpj or Version() -> int

Generic signature

5.6.1.1.1.10 getAPIMinorVersion

Gets the minor version of the MapForce Serner API. This can be different from the product version if the APl is
connected to another server.

Signature

get APl M nor Version() -> int

Generic signature
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5.6.1.1.1.11 getAPIServicePackVersion

Gets the senice pack version of the MapForce Server API. This can be different from the product version if the
APl is connected to another sener.

Signature

get API Servi cePackVersion() -> int

Generic signature

5.6.1.1.1.12 getLastExecutionMessage

Gets the message received during the last r un command.

Signature

get Last Execut i onMessage() -> java.lang. String

Generic signature

5.6.1.1.1.13 getMajorVersion

Gets the major version of the product, as number of years starting from 1998 (for example, "20" for Altova
MapForce Sener 2018).

Signature

get Mpj or Version() -> int

Generic signature

5.6.1.1.1.14 getMinorVersion

Gets the minor version of the product (for example, "2" for Altova MapForce Server 2018 r2).

Signature

get M nor Version() -> int

Generic signature
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5.6.1.1.1.15 getOutputParameter

Gets the string output generated by the last r un command. Returns null if no output was generated. This
function requires a string parameter which identifies the name of the output component in MapForce.

Signature

get Qut put Paraneter (arg0: String) -> java.lang. String

Generic signature

Parameters
Name Type Description
arg0 String Specifies the name of the output

component as it appears in
MapForce. This name is displayed
in the title bar of each component
on the mapping (or when you right-
click the component header, and
select Properties).

5.6.1.1.1.16 getProductName

Gets the name of the product (for example, "Altova MapForce Server").

Signature

get Product Name() -> java.lang. String

Generic signature

5.6.1.1.1.17 getProductNameAndVersion

Gets the complete name and version of the product (for example, "Altova MapForce Server 2018 r2 spl (x64)").

Signature

get Product NaneAndVersi on() -> java.lang. String

Generic signature
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5.6.1.1.1.18 getServerPath

Gets the path to the sener's binary executable file.

Signature

get ServerPath() -> java.lang. String

Generic signature

5.6.1.1.1.19 getServicePackVersion

Gets the senice pack version of the product (for example, "1" for Altova MapForce Serner 2018 r2 spl (x64)).

Signature

get Servi cePackVersion() -> int

Generic signature

5.6.1.1.1.20 getWorkingDirectory

Gets the current working directory.

Signature

get Wr ki ngDi rectory() -> java.lang. String

Generic signature

5.6.1.1.1.21 is64bit

Returns true if the MapForce Server engine is a 64-bit executable.

Signature

i s64bit() -> bool ean

Generic signature
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56.1.1.1.22 run

Executes a MapForce Sener Execution file (.mfx file). Returns true in case of success; false otherwise.

Signature

run(arg0: String) -> bool ean

Generic signature

Parameters
Name Type Description
arg0 String Specifies the path to the

MapForce Sener Execution file
(.mfx file). If you specify a relative
path, then it will be resolved
against the working directory. You
can set the working directory by
calling the set Wor ki ngDi rectory
method.

5.6.1.1.1.23 setOption

Sets an option before running the mapping. The first argument specifies the name of the option, while the
second argument specifies the option value. This method is particularly useful when a mapping was designed
to consume Global Resources (see Altova Global Resources e3). The currently supported options are as

follows:

globalresourcefile (or gr) - A Global Resource file path. (When this option is specified, then a Global
Resource configuration name must also be specified, see next item).

globalresourceconfig (or gc) - A Global Resource configuration name. (When this option is
specified, then a Global Resource file path must also be specified, see previous item).

catalog - The path to a custom RootCatalog.xml file. This option enables you to specify a custom
catalog file used to resolve URLs used by the mapping. The default catalog is in the etc subdirectory of
the program installation directory.

taxonomy-package - The path to a custom XBRL taxonomy package, if one is required by the
mapping.

taxonomy-packages-config-file - The path to a custom XBRL taxonomy package configuration, if
one is required by the mapping.

All set options are valid for the lifetime of the object. If you set an option with the same name twice, the
previous option will be overridden. To explicitly clear all options, call the cl ear Opti ons() method.
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Signature

set Option(arg0: String, argl:String) -> void

Generic signature

Parameters
Name Type Description
arg0 String Specifies the name of the option to
set.
argl String Specifies the value of the option to
set.
5.6.1.1.1.24 setServerPath
Sets the path of the MapForce Senver executable.
Signature
set Server Pat h(arg0O: String) -> void
Generic signature
Parameters
Name Type Description
arg0 String Specifies the path to the
MapForce Sener executable.

5.6.1.1.1.25 setWorkingDirectory

Sets the current directory for running jobs (relative paths will be evaluated against the working directory).

Signature

set Wrki ngDi rectory(arg0: String) -> void

Generic signature
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Parameters
Name Type Description
arg0 String Specifies the path to the working

5.6.1.1.1.26 stop

Stops the sener process.

Signature

stop() -> void

Generic signature

5.6.1.2 MapForceServerException

The MapFor ceSer ver Except i on class provides programmatic access to exceptions thrown by the

MapFor ceSer ver class.

public class MapForceServer Excepti on ext ends Exception
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6 Digital Certificate Management

Digital certificate management is an integral part of secure data exchange between a client computer and a
Web sener. Since mappings can be executed not only on Windows by MapForce, but also on a Windows,
Linux or macOS server by MapForce Server (either standalone or in FlowForce Serner execution), this section
deals with managing HTTPS certificates on various platforms.

In the context of secure HyperText Transport Protocol (HTTPS), it is important to distinguish between server
and client certificates.

Server certificates

A sener certificate is what identifies a server as a trusted entity to a client application such as MapForce. The
sener certificate may be digitally signed by a commercial Certificate Authority, or it may be self-signed by your
organization. In either case, while designing the mapping in MapForce, you can specify the following settings:

e Whether the server certificate must be checked.
e Whether the request must proceed if a mismatch has been detected between the name certificate and
the name of the host.

These settings are available on the HTTP Security Settings dialog box of MapForce. When you enable sener
certificate checks, consider the following:

e Ifyou are calling a Web server whose certificate is signed by a trusted Certificate Authority, your
operating system will likely be already configured to trust the sener certificate, and no additional
configuration is necessary.

e Ifyou are calling a Web server which provides a self-signed certificate (for example, a local network
senver within your organization), you will need to configure your operating system as well to trust that
certificate.

In most cases, you can check the lewvel of trust between your operating system and the Web server by typing
the URL of the Web senice in the browser's address bar. If the sener is not trusted, or if your operating system
is not configured to trust the senver, your browser will display a message such as "This connection is
untrusted", or "There is a problem with this website's certificate". Note that you cannot use the browser to
check the lewel of trust with a Web server if the browser uses a certificate database other than that of the
operating system (for example, Firefox on Ubuntu).

On Windows, you can establish trust with the sener by following the browser's instructions and importing or
installing the required certificates into your system's Trusted Root Authorities store (see Trusting Server
Certificates on Windows ). On macQOS, you can do the equivalent operation in Keychain Access (see

Trusting Sener Certificates on macOS). For instructions applicable to Linux, see Trusting Sener
Certificates on Linux <.

Client certificates

While server certificates are used to identify a sener as a trusted entity, client certificates are primarily used to
authenticate the caller against the Web server. If you intend to call a Web sener which requires client
certificates, you may need to contact the administrator of the Web senver for the client configuration
instructions. Taking lIS (Internet Information Senices) as an example, the Web server may be configured to
handle HTTPS and client certificates in one of the following ways:
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e Require HTTPS and ignore client certificate
e Require HTTPS and accept client certificate
e Require HTTPS and require client certificate

The success or failure of the Web senice request depends both on the configuration of the Web server and the
client application. For example, if the Web server is configured to require a client certificate, then, for the call to
be successful, the calling application must present a valid client certificate.

From a MapForce perspective, the same is true for mappings which include Web senice calls through HTTPS.
In particular, to run such mappings successfully, it is assumed that the Web sener has been configured to
accept or require the client certificate, and that the operating system where the mapping runs provides the
correct client certificate to the Web sener.

The diagram below illustrates a scenario where a client certificate used in MapForce is transferred to a Linux
server running MapForce Sener. Once the certificate has been transferred to the target operating system,
MapForce Senver can use it to authenticate itself against the Web server and execute the mapping
successfully.

Web server

MapForce MapForce Server

[
| ' [
| | | Step 1: Deploy mapping |
[ ' I
| ' [ e
| ' [
| v : | Step 2: Transfer certificate > |
| |
[ ' [
[ ' [

Windows Linux =  ———————

Deploying mappings with client certificates to another computer

For HTTPS authentication in Web senice calls, MapForce is capable of using Transport Layer Security (TLS)
on top of HTTP, which is the successor of Secure Sockets Layer (SSL) protocol. Note that fallback to SSL
may occur if either the client implementation or the sener does not support TLS.

To support Web calls with client certificate authentication on multiple platforms, MapForce (and MapForce
Server) relies on the certificate management implementation of each platform, thus ensuring that certificate
management is always in the scope of the underlying operating system. Each operating system provides
different support for certificate management, as shown in the table below.
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Platform Certificate management and implementation

Windows On Windows, you can manage certificates usi&gthe Certificate snap-in (see
Accessing the Certificate Stores on Windows <),

TLS support is available through the Secure Channel (also known as
SChannel) library.

Linux On Linux, you can manage certificates using the OpenSSL (openssl )
command line tool and library. If OpenSSL support is not already available on
the Linux machine where MapForce Senr is installed, you will need to
download and install it before you can manage certificates.

TLS support is available through the OpenSSL library
(https://www.openssl.org/).

macOS On macOS, you can manage certificates using the Keychain Access
Manager, located under Finder > Applications > Utilities.

TLS support is provided by the Secure Transport library native to the operating
system.

If you execute the mapping on a Windows operating system where you can already successfully consume the
same Web senice that you intend to call from MapForce, no additional certificate configuration is normally
required (for the conditions to run the mapping successfully on Windows, see Client Certificates on

Windows ). However, if you design mappings with MapForce on a Windows computer, and then deploy them
to another computer (which may run a different operating system), the client certificate is not stored or copied
together with the deployed package. For the Web senice call (and the mapping) to execute successfully, the
client certificate must exist on the target operating system as well.

To transfer a certificate from a Windows system to another Windows-based computer, export the required
certificate (with private key) from the source system (see Exporting Certificates from Windows ). Then import
the same certificate to the Current User\Personal store on the target operation system (see Client
Certificates on Windows ).

For instructions on how to transfer client certificates to the Linux and macOS platforms, see Client Certificates

on Linux ® and Client Certificates on macOS, respectively.
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6.1 Trusting Server Certificates on Linux

On Linux, you can import a trusted certificate into the system's certificate store as shown below.

Perform the following steps only if you are sure of the authenticity of the certificate you want to trust.

On Debian and Ubuntu, follow the steps below:

1. Copy the certificate file of the Web senver to the following directory.
sudo cp /home/ downl oads/ server_cert.crt /usr/local/share/ca-certificates/
2. Update the certificate store as follows:

sudo updat e-ca-certificates

On CentOS, follow the steps below:
1. Install the ca-certificates package:
yuminstall ca-certificates
2. Enable the dynamic certificate authority configuration feature:
updat e-ca-trust enabl e
3. Copy the server certificate to the following directory:
cp server_cert.crt /etc/pki/ca-trust/source/ anchors/
4. Use the command:
updat e- ca-trust extract
For cases where you need to access the senver only through the browser, it is sufficient to import the certificate

into the browser certificate store. The exact instructions will vary for each browser. For example, in Firefox
59.0.2, you can do this as follows:

1. Under Options | Privacy & Security, click View Certificates.
2. On Authorities tab, click Import and browse for the root certificate file created previously.
3. When prompted, select Trust this CA to identify websites.
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Downloading Certificate

You have been asked to trust a new Certificate Authority (CA).

Do you want to trust "ODIN CA" for the following purposes?
¥ Trust this CA to identify websites.
Trust this CA to identify email users.

Trust this CA to identify software developers.

Before trusting this CA for any purpose, you should examine its certificate and its policy and
procedures (if available).

View Examine CA certificate

Cancel QK
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6.2 Trusting Server Certificates on macOS

On macOS, you can import a trusted certificate into Keychain Access as follows.

Run Keychain Access.

Click System, and then click Certificates.

On the File menu, click Import Items.

Browse for the trusted certificate, and click Open.

Enter the Keychain Access password when prompted, and then click Modify Keychain.
Double-click the certificate, expand the Trust section, and select Always Trust.

oA~ wN R

O O APOLLO CA

APOLLO CA
Root certificate authority

Expires: Thursday, 15. June 2028 at 09:53:18 Central Eurcpean
Summer Time

r z'_r.f.ljﬁ Y

;S

© This certificate has custom trust settings
¥ Trust

When using this certificate: = Use Custom Settings 7

Secure Sockets Layer (SSL) | Always Trust
Secure Mail (S/MIME) | Mever Trust
Extensible Authentication (EAP) | MNever Trust
IP Security [IPsec) | Mever Trust
Code Signing | Mever Trust
Time Stamping | Mever Trust

X.509 Basic Policy | Always Trust

(o] o] ol ol ol o] o]

F  Details

Altova MapForce Server 2024 Advanced Edition © 2017-2023 Altova GmbH



Digital Certificate Management Trusting Senver Certificates on Windows 143

6.3 Trusting Server Certificates on Windows

On Windows, you can import a trusted certificate into the system certificates store as follows:

1. Open the Windows certificate store for the computer account, see Accessing Windows Certificate
Store®

Perform the following steps only if you are sure of the authenticity of the Web sener certificate.

2. Under "Trusted Root Certification Authorities", right-click Certificates, and select All Tasks | Import,
and follow the certificate import wizard.

certlm - [Certificates - Local Computer\Trusted Root Certification Authonties\ Certifi... — O x
File Action View Help
e mm ald:=HE

s

¥ Certificates - Local Computer A || |ssyed To lssued By ~
- _T_E“Dndalﬁ Certificati =l AddTrust External CA Root AddTrust External CA Root
M .r.uséertlf.m: ertification gl AffirmTrust Commercial AffirrnTrust Commercial
| Certificates )
“| Enterprise Trus All Tasks 3 Import... Ealr:murg;}rberﬁust Root
: . = ertum
_| Intermediate C .
= Trusted Publicl View > Lblic Prirary Certificat... Class 3 Public Primary Certificatio...
= Untrusted Cert Refresh RS54 Certification Au... COMODO RSA Certification Auth...

t (c) 1997 Microsoft C...  Copyright () 1997 Microsoft Corp.

~| Third-Party Ro Export List...
ssured |0 Root CA DigiCert Assured |0 Root CA

Trusted People

7| Client Authent Help lobal Root CA DigiCert Global Root CA

“| Preview Build Roots EalDigiCert Global Root G2 DigiCert Global Root G2

| eSIM Certification Authori 2| DigiCert High Assurance EV Ro... DigiCert High Assurance EV Root

| Homegroup Machine Cer EIDST Root CA X3 DST Root CA X3

| Local MonRemovable Cer _E-JEntrust Root Certification Auth...  Entrust Root Certification Authority

_| Remote Desktop GlEquifax Secure Certificate Auth... Equifax Secure Certificate Authority

_| Certificate Enrolment Req ] GeoTrust Global CA GeoTrust Global CA

% Creark Card Trickard Banke e o e e ¥
£ > £ >

Add a certificate to a store

For more information, see https://technet.microsoft.com/en-us/library/cc754489(v=ws.11).aspx.
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6.4

Accessing the Certificate Stores on Windows

On Windows, you can manage certificates from the Microsoft Management Console (MMC) snap-in, either for

your user account, or for the computer account.

To open the Certificates snap-in (for the current Windows user):

Run cert ngr. nsc at the command line.

To open the Certificates snap-in (for the computer account):

=

4. Click Computer account, and click Next.

Run nmt at the command line.
On the File menu, click Add/Remove Snap-in.
Click Certificates, and then click Add.

Add or Remove Snap-ins

You can select snap-ins for this console from those available on your computer and configure the selected set of snap-ins. For

extensible snap-ins, you can configure which extensions are enabled.

Available snap-ins:

Snap-in

“i"ActiveX Control

ECetficates |
Component Services
;é‘ Computer Managem
;.‘;; Device Manager
e Disk Management
Q Event Viewer

| Folder

%Hyper-ﬁ' Manager
8 1P Security Monitor

.ﬁ.uﬂ'uorizatiu:un Manager

\=[ Group Policy Object ...

3 1P Security Policy M...

Vendar

Microsoft Cor...
Microsoft Cor...
Microsoft Cor...
Microsoft Cor...
Microsoft Cor. ..
Microsoft Cor...
Microsoft and...
Microsoft Cor...
Microsoft Cor. ..
Microsoft Cor...
Microsoft Cor...
Microsoft Cor...
Microsoft Cor...

Description:

Add =

Selected snap-ins:

["] Console Root

Edit Extensions...

Remaowve

Move Up

Maove Down

Advanced...

The Certificates snap-in allows you to browse the contents of the certificate stores for yourself, a service, or a computer.

Cancel
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Certificates snap-in x

This snap-in will always manage certificates for:

() My user account

i) Service account

i

= Back MNext = Cancel

5. Click Local computer, and then click Finish.

Select Computer >

Select the computer you want this snap-n to manage.

This snap-n will always manage:

(®)iLocal computer: {the computer this console is running on ¥

() Another computer: Browse...

[ ] Alow the selected computer to be changed when launching from the command line. This
only applies if you save the console.

< Back Cancel
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6.5 Exporting Certificates from Windows

For mappings that call Web senices through HTTPS and are deployed to a macOS or Linux sener running
MapForce Sener or FlowForce Sener, the same client certificate must be available on the non-Windows
operating system as the one used on Windows to design and test the mapping. To execute such mappings on
a non-Windows operating system with MapForce Sener, export the required certificate with private key from
Windows and then import it into the target operating system.

To export a certificate with private key from Windows:

=

On Windows, open the Certificates snap-in (see Accessing the Certificate Stores on Windows ).
Right-click the certificate that you want to export, point to All Tasks, and then click Export.
3. Click Next.

N

i "

Certificate Export Wizard @

Welcome to the Certificate Export
Wizard

L | This wizard helps you copy certificates, certificate trust
" g j lists and certificate revocation lists from a certificate
store to your disk,

A certificate, which is issued by a certification authority, is
a confirmation of your identity and contains information
used to protect data or to establish secure network
connections. A certificate store is the system area where
certificates are kept.

To continue, dick Mext.

4. Choose to export from Windows the certificate together with its private key, and then click Next.
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e "

Certificate Export Wizard @

Export Private Key
You can choose to export the private key with the certificate.

Private keys are password protected. If you want to expaort the private key with the
certificate, you must type a password on a later page.

Do you want to export the private key with the certificate?

@ Yes, export the private keyi

" Ma, do not expart the private key

Learn mare about exporting private keys

< Back ” Mext = ]l Cancel

5. Choose the Personal Information Exchange - PKCS #12 (.pfx) file format, and then click Next.
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Certificate Export Wizard

Export File Format
Certificates can be exported in a variety of file formats.

Select the format you want to use:
DER. encoded binary ¥.509 (.CER)

Base-64 encoded X.509 [.CER)

Indude all certificates in the certification path if possible

i@ Personal Information Exchange - PKICS #12 ((PFX)
Indude all certificates in the certification path if possible

[ | Delete the private key if the export is successful

[~ |Export all extended properties;

Microsoft Serialized Certificate Store (L55T)

Learn more about cerfificate file formats

Cryptographic Message Syntax Standard - PKICS #7 Certificates ((P7E)

-

[

< Back ][ Mext = ][ Cancel

Note:
will not be able to make use of the certificate after it is exported.

Make sure not to select the option Delete the private key if the export is successful, otherwise you

6. Enter a password, and then click Next. You will need this password after you copy the certificate to

the target operating system.
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-+ "

Certificate Export Wizard @

Password
To maintain security, you must protect the private key by using a passwaord.

Type and confirm a password.

Password:

Type and confirm password (mandatory):

< Back ” Mext = ]l Cancel

7. Browse for the location of the file to export, and then click Next.
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-+ "

Certificate Export Wizard @

File to Export
Spedfy the name of the file you want to expart

File name:

| Browse...

8. Click Finish.
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Certificate Export Wizard

Completing the Certificate Export
Wizard

‘fou have successfully completed the Certificate Export
wizard.

You have spedfied the following settings:
Export Keys Yes
Indude all certificates in the certification path Yes
File Format Person;

4 L) k

[

< Back ][ Finish ][ Cancel

-
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6.6 Client Certificates on Linux

If your mappings include Web senice authentication through HTTPS by means of client certificates, follow
these steps to deploy such mappings to a Linux machine running MapForce Sener:

Open in MapForce the mapping which calls the Web senice.

Double-click the header of the Web Senice component. The Component Settings dialog box appears.
Click Edit next to HTTP Security Settings.

In the HTTP Security Settings dialog box, click Client Certificate, and then select the required
certificate from the Current User\Personal store on Windows.

Sawve the mapping and compile it to a mapping execution file or deploy it to FlowForce Sener.
Transfer the client certificate required by the Web senice call to the target operating system. Make
sure that the certificate has a private key, and that the Enhanced Key Usage property of the
certificate includes "Client authentication" as purpose.

PO

o g

To transfer the client certificate to Linux:

1. Export the client certificate with private key from Windows, in the Personal Information Exchange -
PKCS #12 (.pfx) file format (see Exporting Certificates from Windows ).

Copy the certificate file to the Linux machine.

3. Conwert the .pfx file to .pem format using the command:

N

openssl pkcsl2 -in cert.pfx -out "John Doe.peni -nodes

This command parses the .pfx file and outputs a .pem file, without encrypting the private key.
Certificates with an encrypted private key prompt for password and are not supported in server
execution.

Executing the mapping

To instruct MapForce Server to use the .pem file as client certificate, set the - -certi fi cat espat h parameter
when running the mapping. The --certi fi cat espat h parameter defines the path of the directory where all
certificates required by the current mapping are stored. For example, if the certificate file path

is / hone/ John/ John Doe. pem then - -certi fi cat espat h must be set to / hone/ John.

By default, if the - - certi fi cat espat h parameter is not provided, MapForce Server looks for certificates in the
directory $HOVE/ . confi g/ al t ova/ certi fi cates of the current user.

For the mapping to execute successfully, the certificate file is expected to have the .pem extension and
the file name must match the Common Name (CN) of the certificate, including spaces (for example, John
Doe.pem). If the CN contains a forward slash ( /), it must be replaced with an underscore ( _) character.

If you intend to execute the mapping as a FlowForce Server job, copy the certificate file to the SHOVE/
.config/altovalcertificates directory. When running the job, FlowForce Sener will use this directory to
look for any certificate files required by the mapping.

For security considerations, make sure that certificate files are not readable by other users, since they
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contain sensitive information.
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6.7

Client Certificates on macQOS

If your mappings include Web senice authentication through HTTPS client certificates, follow these steps to
deploy such mappings to a macOS running MapForce Server:

PO

Open in MapForce the mapping which calls the Web seniice.

Double-click the header of the Web Senice component. The Component Settings dialog box appears.
Click Edit next to HTTP Security Settings.

In the HTTP Security Settings dialog box, click Client Certificate, and then select the required
certificate.

If the certificate name does not match exactly the host name of the server, select Allow name
mismatch between certificate and request.

Sawve and deploy the mapping to the target operating system .

Transfer the client certificate required by the Web senice call to the target operating system. Make
sure that the certificate has a private key, and that the Enhanced Key Usage property of the
certificate includes "Client authentication" as purpose.

To transfer the client certificate to macOS:

N

oA W

Export the client certificate with private key from Windows, in the Personal Information Exchange -
PKCS #12 (.pfx) file format (see Exporting Certificates from Windows ) and copy the .pfx file to the
macOS.

If this hasn't been done already, make sure that the operating system trusts the sener certificate (see
Trusting Sener Certificates on Mac OS).

Run Keychain Access from Finder > Applications > Utilities.

On the File menu, click Import Items.

Browse for the client certificate exported from Windows in step 1 and select a destination keychain.
Click Open and enter the password with which the certificate was encrypted.

Executing the mapping
You are now ready to run the mapping using the MapForce Server run command. Note the following:

If you execute the mapping remotely through SSH, first unlock the keychain with the security
unl ock- keychai n command.

If you execute the mapping through the macOS graphical user interface, when prompted to allow
MapForce Sener access to the keychain, click Allow.

mapforceserver wants to sign using key
“privateKey" in your keychain.

The authenticity of “mapforceserver” cannot be verified. Do
you want to allow access to this item?

? Always Allow Deny Allow
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6.8 Client Certificates on Windows

When you run on Windows a mapping which requires client certificates, the conditions to run the mapping
successfully are as follows:

e The client certificate must exist in the Current User\Personal certificate store (also referred to as the
My store). For the certificate to exist in this store, it must be imported through the Certificate Import
Wizard. For instructions, see https://technet.microsoft.com/en-us/library/cc754489(v=ws.11).aspx.

e The certificate must have a private key.

e The Enhanced Key Usage property of the certificate must include "Client authentication" as purpose.

e -

Certificate @

Details | Certification Path

Show: [c:AJI:b v]
Field Value i
DBasic Constraints Subject Type=CA, Path Lengt...
DKEy Usage Certificate Signing, OffHine CR...
I:lThumbprint algorithm shal
|:=| Thumbprint 4e b6 d5 78 48 9b 1o cf 5755 ...
DFriendIy narme VeriSign
. Enhanced key usage (prope... Server Authentication, Client ...
. Extended Validation [1]Certificate Policy:Policy Ide... —

Server Authentication
Client Authentication
Secure Email

Code Signing

Edit Properties... ] [ Copy to File... ]

Learn mare about certificate details

In the current version of MapForce, due to a limitation of the library used by MapForce, Windows will select the
required certificate automatically from the certificate store when you run the mapping. The mapping will execute
successfully if, after filtering the Current User\Personal certificate store, the server finds a suitable certificate.
Note that the HTTPS authentication (and the certificate selection operation) is managed by Windows and is not
controlled by MapForce or MapForce Sener. In some cases, if multiple certificates exist in the Current
User\Personal store, an unsuitable certificate may be selected automatically by the operating system, which
causes the mapping execution to fail. This situation can be awoided by limiting the number of certificates
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available in the Current User\Personal store.
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7 Taxonomy Manager

XBRL Taxonomy Manager is an Altova tool that provides a centralized way to install and manage XBRL
taxonomies for use across all Altova's XBRL-enabled applications, including MapForce Server.

e On Windows, Taxonomy Manager has a graphical user interface (screenshot below) and is also
available at the command line. (Altova's desktop applications are available on Windows only; see list
below.)

e On Linux and macOS, Taxonomy Manager is available at the command line only. (Altova's server
applications are available on Windows, Linux, and macOS; see list below.)

© 2017-2023 Altova GmbH Altova MapForce Server 2024 Advanced Edition



158 Taxonomy Manager

s ¥BRL Taxonomy Manager >

(W EBA - Reporting framework provided by the European Banking Authority

[[] EDINET - Taxonomies published by the Japanese Government Agency FSA

(W EIOPA - Supervisory reporting for Solvencyll, Pension Funds and Pepp Kid

[[] EIOPA PENSIONFUNDS - Supervisory reporting for Pension Funds

(W] EIOPA SOLVENCY-II - Supervisory Solvency |l reporting

(W ESEF - European Single Electronic Format taxonomy

Eurofiling - European XBRL taxonomy architecture

[] FTK - Financial Assessment Framework for DNB FTK reports

(W IFRS - Annual taxonomies provided by the International Financial Reporting Standards

(W LEl - Legal Entity Identifier Taxonomy

[ NEB BANKING - Taxonomies for the banking sector

[ NEB INSURANCE - Taxonomy for the insurance sector

Ratings - Record of Credit Ratings taxonomy

[[] SFRDF - Supervisory Financial Reporting Data Points taxonomy provided by the ECB

[] SRB - Resolution reporting for liability data, critical functions and financial market infrastructures
[[] SRB RES REP - Resolution reporting for liability data, critical functions and financial market infrastructures
[] SRB SRF EAC - Ex-ante contributions to the Single Resolution Fund

(W US GAAP - Financial reporting taxonomy provided by the US Security and Exchange Commission

WIP - US Work In Process taxonomy -
4 »

Select the packages you want to install and then click "Apply".

Patch Selection Deselect All Reset Selection Apply Close

Altova's XBRL-enabled applications

Desktop applications (Windows only) Server applications (Windows, Linux, macOS)

Altova XBRL Add-ins for Excel (EBA, ESEF, MapForce Server (Standard and Advanced Editions)
Solvency II, WIP)
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MapForce Enterprise Edition RaptorXML+XBRL Server

StyleVision Enterprise Edition StyleVision Sener

XMLSpy Enterprise Edition

Installation and de-installation of Taxonomy Manager

Taxonomy Manager is installed automatically when you first install a new version of Altova Mission Kit
Enterprise Edition or of any of Altova's XBRL-enabled applications (see table above).

Likewise, it is removed automatically when you uninstall the last Altova XBRL-enabled application from your
computer.

Taxonomy Manager features
Taxonomy Manager provides the following features:

¢ Shows XBRL taxonomies installed on your computer and checks whether new versions are available for
download.

¢ Downloads newer versions of XBRL taxonomies independently of the Altova product release cycle.
(Altova stores taxonomies online, and you can download them via Taxonomy Manager.)

¢ Install or uninstall any of the multiple versions of a given taxonomy (or all versions if necessary).

¢ An XBRL taxonomy may have dependencies on other taxonomies. When you install or uninstall a
particular taxonomy, Taxonomy Manager informs you about dependent taxonomies and will
automatically install or remove them as well.

e Taxonomy Manager uses the XML catalog mechanism to map schema references to local files. In the
case of large XBRL taxonomies, processing will therefore be faster than if the taxonomies were at a
remote location.

¢ All major taxonomies are available via Taxonomy Manager and are regularly updated for the latest
versions. This provides you with a convenient single resource for managing all your taxonomies and
making them readily available to all of Altova's XBRL-enabled applications.

¢ Changes made in Taxonomy Manager take effect for all Altova products installed on that machine.

Custom XBRL Taxonomies

If you need to work with custom XBRL taxonomies that are not included with Taxonomy Manager, you can add
these taxonomies to Taxonomy Manager for management as follows:

e In Altova desktop applications: Select the Tools | Options menu command, and go to the XBRL |
Taxonomy Packages section. Browse for the ZIP package of your custom XBRL taxonomy. For more
information, see the description of this command in your desktop product documentation.

¢ In Altova server applications: When running commands from the command line that support custom
taxonomies, provide the -- t axonony- package or - - t axonony- package- confi g-fi | e option. For
example: In RaptorXML+XBRL Server, these options are supported by XBRL validation commands such
as valxbrl or valxbrltaxonomy; in MapForce, they are supported by run command.

How it works

Altova stores all XBRL taxonomies used in Altova products online. This repository is updated when new
versions of the taxonomies are released. Taxonomy Manager displays information about the latest available
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taxonomies when invoked in both its GUI form as well as on the CLI. You can then install, upgrade or uninstall
taxonomies via Taxonomy Manager.

Taxonomy Manager also installs taxonomies in one other way. At the Altova website
(https://www.altova.com/taxonomy-manager) you can select a taxonomy and its dependent taxonomies that
you want to install. The website will prepare a file of type . al t ova_t axonom es for download that contains
information about your taxonomy selection. When you double-click this file or pass it to Taxonomy Manager via
the CLI as an argument of the i nst al | command, Taxonomy Manager will install the taxonomies you
selected.

Local cache: tracking your taxonomies

All information about installed taxonomies is tracked in a centralized cache directory on your computer, located
here:

Windows C.\ ProgranDat a\ Al t ova\ pkgs\ . cache
Linux /var/opt/ Al t oval pkgs\ . cache
macOS /var/ Al toval pkgs

This cache directory is updated regularly with the latest status of taxonomies at Altova's online storage. These
updates are carried out at the following times:

e Ewery time you start Taxonomy Manager.

e When you start MapForce Server for the first time on a given calendar day.

e If MapForce Server is open for more than 24 hours, the cache is updated every 24 hours.

e You can also update the cache by running the updat e® command at the command line interface.

The cache therefore enables Taxonomy Manager to continuously track your installed taxonomies against the
taxonomies available online at the Altova website.

Do not modify the cache manually!

The local cache directory is maintained automatically based on the taxonomies you install and uninstall. It
should not be altered or deleted manually. If you ever need to reset Taxonomy Manager to its original
"pristine” state, then, on the command line interface (CLI): (i) run the r eset command, and (ii) run the
initialize command. (Alternatively, run the r eset command with the --i option.)
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7.1 Run Taxonomy Manager

Graphical User Interface
You can access the GUI of Taxonomy Manager in any of the following ways:

e During the installation of MapForce Server: Towards the end of the installation procedure, select the
check box Invoke Altova Taxonomy Manager to access the XBRL Taxonomy Manager GUI straight
away. This will enable you to install taxonomies during the installation process of your Altova
application.

e Viathe.al tova t axononi es file downloaded from the Altova's XBRL Taxonomy Download Center:
Double-click the downloaded file to run the Taxonomy Manager GUI, which will be set up to install the
taxonomies you selected (at the website) for installation.

After the Taxonomy Manager GUI (screenshot below) has been opened, already installed taxonomies will be
shown selected. If you want to install an additional taxonomy, select it. If you want to uninstall an already
installed taxonomy, deselect it. After you have made your selections and/or deselections, you are ready to
apply your changes. The taxonomies that will be installed or uninstalled will be highlighted and a message
about the upcoming changes will be posted to the Messages pane at the bottom of the Taxonomy Manager
window (see screenshot).

© 2017-2023 Altova GmbH Altova MapForce Server 2024 Advanced Edition


https://www.altova.com/taxonomy-manager

162 Taxonomy Manager Run Taxonomy Manager

s ¥BRL Taxonomy Manager >

E W ACPR COREP - Common Reporting with the modules LCR_CON, LCR_DA, NSFR_COMN and ALM_CON -
Prudential reporting in the banking sector provided by the Bank of France.

https://esurfi-banque.banque-france.fr/
)30
0ll=]29
Lll=]28
O l=]27?

O] 28

E W ACPR CREDITIMMO - Reporting for home loans and the profitability of production and outstanding home loz
Prudential reporting in the banking sector provided by the Bank of France.

hittps://esurfi-banque.banque-france.fr/
O|=]24
0ll=]23
[[] ACPR LCB-FT - Combating Money Laundering and the Financing of Terrorism
[] BBK - EBA-ITS-Reporting extended by the German base taxonomy
[[] BDP - Financial and Common Reporting framework

E [] BOE BANKING - Regulatory reporting for the banking sector
Banks, building societies and designated investment firms must inform the Prudential Regulation Authority.

https://www.bankofengland.ce.uk/prudential-regulation/regulatory-reperting/regulatery-reporting-banking-sed _

1 4

The following packages will be uninstalled:
BOE BAMKIMG 3.5 - Regulatory reporting for the banking sector

The following packages will be installed:
ACPR CREDITIMMO 2.1 - Reperting for home loans and the profitability of production and cutstanding home loans

< >

Patch Selection Deselect All Reset Selection Apply Cancel

Command line interface

You can run Taxonomy Manager from a command line interface by sending commands to its executable file,
t axononymanager . exe.
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The t axononymanager . exe file is located in the following folder:
e On Windows: C: \ ProgranDat a\ Al t ova\ Shar edBet weenVer si ons
e On Linux or macOS (server applications only): % NSTALLDI R¥ bi n, where % NSTALLDI R%is the
program’s installation directory.
You can then use any of the commands listed in the CLI command reference section.

To display help for the commands, run the following:

e On Windows: t axononynanager . exe --hel p
e On Linux or macOS (server applications only): sudo ./t axononymanager --help
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7.2

Status Categories

Taxonomy Manager categorizes the taxonomies under its management as follows:

Installed taxonomies. These are shown in the GUI with their check boxes selected (in the screenshot
below the checked versions of the DNB and EBA taxonomies are installed taxonomies). If all the
versions of a taxonomy are selected, then the selection mark is a tick. If at least one version is
unselected, then the selection mark is a solid colored square. You can deselect an installed taxonomy
to uninstall it.

Uninstalled available taxonomies. These are shown in the GUI with their check boxes unselected. You
can select the taxonomies you want to install.

B [+ DNE PAY - DNB Payment Statistics Reporting Framework
Taxonormies include all legally required reports for Payment Statistics,
https:/fwww. dnb.nl/en/login/dlr/statistical-reporting/banks/ payment-statistics

CIFARR

b |=]1.0

E | EBA - Reporting framework provided by the European Banking Authority
For EBA relevant data transmission or collecting data for credit institutions and investrment firms.

https://eba.eurcpa.eu/risk-analysis-and-data/reporting-frameworks
2 3.2 Phase 2
2=3.1 Phase 2 with node navigation functions
23,1 Phase 2
= 3.0 Phase 2
1121210 Phase 2
&]29

Upgradeable taxonomies are those which have been revised by their issuers since they were installed.

They are indicated in the GUI by a Zlicon (see screenshot above). You can patch an installed
taxonomy with an available revision.

Points to note

In the screenshot above, both DNB taxonomies and some of the EBA taxonomies are checked. Those
with the blue background are already installed. Those with the yellow background are uninstalled and
have been selected for installation. Note that (i) the EBA 2.10 Phase 2 taxonomy is not installed and
has not been selected for installation, (ii) the EBA 3.1 Phase 2 taxonomy has been installed, but it has
been patched by its issuer since it was installed and the patch has not yet been installed.

When running Taxonomy Manager from the command line, the Ii_st command is used with
different options to list different categories of taxonomies:

t axononmynmanager . exe |i st Lists all installed and available taxonomies; upgradeables are also
indicated
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t axononmynanager . exe | i st Lists installed taxonomies only; upgradeables are also indicated
-

t axononynmanager . exe |list | Lists upgradeable taxonomies
-u

Note: On Linux and macOS, use sudo ./taxonomynanager |i st
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7.3 Patch or Install a Taxonomy

Patch an installed taxonomy

Occasionally, XBRL taxonomies may receive patches (upgrades or revisions) from their issuers. When
Taxonomy Manager detects that patches are available, these are indicated in the taxonomy listings of
Taxonomy Manager and you can install the patches quickly.

In the GUI
Patches are indicated by the “licon. (Also see the previous topic about status categories.) If patches are
available, the Patch Selection button will be enabled. Click it to select and prepare all patches for installation.

In the GUI, the icon of each taxonomy that will be patched changes from & to 5;"' and the Messages pane at
the bottom of the dialog lists the patches that will be applied. When you are ready to install the selected
patches, click Apply. All patches will be applied together. Note that if you deselect a taxonomy marked for
patching, you will actually be uninstalling that taxonomy.

On the CLI
To apply a patch at the command line interface:

1. Runthelist -u® command. This lists any taxonomies where patch upgrades are available.
2. Run the upgr ade @ command to install all the patches.

Install an available taxonomy

You can install taxonomies using either the Taxonomy Manager GUI or by sending Taxonomy Manager the
install instructions via the command line.

Note: If the current taxonomy references other taxonomies, the referenced taxonomies are also installed.

In the GUI
To install taxonomies using the Taxonomy Manager GUI, select the taxonomies you want to install and click

Apply.

You can also select the taxonomies you want to install at the Altova website and generate a downloadable
. al tova_t axononi es file. When you double-click this file, it will open Taxonomy Manager with the taxonomies
you wanted pre-selected. All you will now have to do is click Apply.

On the CLI
To install taxonomies via the command line, run the i nst al | command:
t axononymanager . exe install [options] Taxonony+

where Taxonony is the taxonomy (or taxonomies) you want to install or a . al t ova_t axononi es file. A
taxonomy is referenced by an identifier of format <nane>- <ver si on>. (The identifiers of taxonomies are
displayed when you run the Ii_st command.) You can enter as many taxonomies as you like. For
details, see the description of the i nst al | command.

Note: On Linux or macOS, use the sudo ./t axononymanager command.
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Installing a required taxonomy

When you run an XBRL-related command in MapForce Server and MapForce Server discovers that a taxonomy
it needs for executing the command is not present or is incomplete, Taxonomy Manager will display information
about the missing taxonomy. You can then directly install any missing taxonomy via Taxonomy Manager.

In the Taxonomy Manager GUI, you can view all previously installed taxonomies at any time by running
Taxonomy Manager from Tools | Taxonomy Manager.

© 2017-2023 Altova GmbH Altova MapForce Server 2024 Advanced Edition



168 Taxonomy Manager Uninstall a Taxonomy, Reset

7.4 Uninstall a Taxonomy, Reset

Uninstall a taxonomy

You can uninstall taxonomies using either the Taxonomy Manager GUI or by sending Taxonomy Manager the
uninstall instructions via the command line.

Note: If the taxonomy you want to uninstall references other taxonomies, then the referenced taxonomies are
also uninstalled.

In the GUI
To uninstall taxonomies in the Taxonomy Manager GUI, clear their check boxes and click Apply. The selected
taxonomies and their referenced taxonomies will be uninstalled.

To uninstall all taxonomies, click Deselect All and click Apply.

On the CLI

To uninstall taxonomies via the command line, run the uni nst al | command:
t axononymanager . exe uninstall [options] Taxonony+

where each Taxonony argument is a taxonomy you want to uninstall or a . al t ova_t axononi es file. A
taxonomy is specified by an identifier that has a format of <nane>- <ver si on>. (The identifiers of
taxonomies are displayed when you run the | i st command.) You can enter as many taxonomies as

you like. For details, see the description of the uni nst al | command.

Note: On Linux or macOS, use the sudo ./taxononymanager command.
Reset Taxonomy Manager
You can reset Taxonomy Manager.

¢ Inthe GUI, click Reset Selection. This resets the the GUI to show what taxonomies are currently
installed. Any selections or de-selections that the user has made in the current session will be

canceled.
e On the CLI, run the r eset command. This remowes all installed taxonomies and the cache
directory.

After running this command, make sure to run the i nitiali 2@ command in order to recreate the cache
directory. Alternatively, run the r eset command with the -i option.

Note that r eset -i restores the original installation of the product, so it is recommended that you run the
updat e @ command after performing a reset. Alternatively, run the r eset command with the -i and -u
options.
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7.5 Command Line Interface (CLI)

To call Taxonomy Manager at the command line, you need to know the path of the executable. By default, the
Taxonomy Manager executable is installed here:

Windows C.\ ProgranDat a\ Al t ova\ Shar edBet weenVer si ons\ TaxononyManager . exe

Linux / opt/ Al t ova/ MapFor ceSer ver 2024/ bi n/ t axononymanager

macOS /usr/1ocal / Al t ova/ MapFor ceSer ver 2024/ bi n/ t axononynmanager

Note: On Linux and macOS systems, once you have changed the directory to that containing the
executable, you can call the executable with sudo ./t axononymanager . The prefix ./ indicates that
the executable is in the current directory. The prefix sudo indicates that the command must be run with
root privileges.

Command line syntax

The general syntax for using the command line is as follows:

<exec> -h | --help | --version | <command> [options] [argunents]

In the listing above, the vertical bar | separates a set of mutually exclusive items. The square brackets []
indicate optional items. Essentially, you can type the executable path followed by either - - h, - - hel p, or - -

ver si on options, or by a command. Each command may hawe options and arguments. The list of commands
is described in the following sections.

7.5.1 help

This command provides contextual help about commands pertaining to Taxonomy Manager executable.
Syntax
<exec> hel p [ command]
Where [ conmand] is an optional argument which specifies any valid command name.
Note the following:
e You can invoke help for a command by typing the command followed by - h or - - hel p, for example:
<exec> list -h

e Ifyoutype -h or - - hel p directly after the executable and before a command, you will get general help
(not help for the command), for example: <exec> -h |i st

Example
The following command displays help about the | i st command:

© 2017-2023 Altova GmbH Altova MapForce Server 2024 Advanced Edition



170 Taxonomy Manager Command Line Interface (CLI)

t axononymanager help i st

75.2 info

This command displays detailed information for each of the taxonomies supplied as a Taxonony argument. This
information for each submitted taxonomy includes the title, version, description, publisher, and any dependent
taxonomies, as well as whether the taxonomy has been installed or not.

Syntax
<exec> info [options] Taxonony+

e The Taxonony argument is the name of a taxonomy or a part of a taxonomy's name. (To display a
taxonomy's package ID and detailed information about its installation status, you should use the
Ii_st command.)

e Use <exec> info -h to display help for the command.

Example
The following command displays information about the eba- 2. 10 and us- gaap- 2020. 0 taxonomies:

t axononymanager info eba-2.1.0 us-gaap-2020.0

75.3 initialize

This command initializes the Taxonomy Manager environment. It creates a cache directory where information
about all taxonomies is stored. Initialization is performed automatically the first time an XBRL-enabled Altova
application is installed. You would not need to run this command under normal circumstances, but you would
typically need to run it after executing the r eset command.

Syntax
<exec> initialize | init [options]

Options
The initialize command takes the following options:

--silent, --s Display only error messages. The default is f al se.

--verbose, --v Display detailed information during execution. The default is f al se.
--help, --h Display help for the command.

Example

The following command initializes Taxonomy Manager:
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taxononymanager initialize

754 install

This command installs one or more taxonomies.

Syntax
<exec> install [options] Taxonony+

To install multiple taxonomies, add the Taxonony argument multiple times.
The Taxonony argument is one of the following:

e A taxonomy identifier (having a format of <nanme>- <ver si on>, for example: eba- 2. 10). To find out the
taxonomy identifiers of the taxonomies you want, run the | i st command. You can also use an
abbreviated identifier if it is unique, for example eba. If you use an abbreviated identifier, then the latest

version of that taxonomy will be installed.
e The pathto a.altova_t axononi es file downloaded from the Altova website. For information about

these files, see Introduction to TaxonomyManager: How It Works &9
Options
Theinstal | command takes the following options:
--silent, --s Display only error messages. The default is f al se.
--verbose, --v Display detailed information during execution. The default is f al se.
--help, --h Display help for the command.
Example

The following command installs the latest eba (European Banking Authority) and us- gaap (US Generally
Accepted Accounting Principles) taxonomies:

t axonomymanager install eba us-gaap

7.5.5 list

This command lists taxonomies under the management of Taxonomy Manager. The list displays one of the
following

e All available taxonomies

e Taxonomies containing in their name the string submitted as a Taxonony argument
e Only installed taxonomies

¢ Only taxonomies that can be upgraded
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Syntax

<exec> list | |s [options] Taxonony?

If no Taxonony argument is submitted, then all available taxonomies are listed. Otherwise, taxonomies are
listed as specified by the submitted options (see example below). Note that you can submit the Taxonony
argument multiple times.

Options
The I'i st command takes the following options:

--installed, --i List only installed taxonomies. The default is f al se.

--upgradeable, --u List only taxonomies where upgrades (patches) are available. The default is
fal se.

--help, --h Display help for the command.

Examples

e Tolist all available taxonomies, run: taxononynmanager |i st

e To list installed taxonomies only, run: t axononynmanager list -i

e To list taxonomies that contain either "eba" or "us-gaap” in their name, run: t axononynmanager |i st
eba us-gaap

7.5.6 reset

This command removes all installed taxonomies and the cache directory. You will be completely resetting your
taxonomy environment. After running this command, be sure to run the i ni ti al i ze ¥ command to recreate
the cache directory. Alternatively, run the r eset command with the -i option. Since reset -i restores the
original installation of the product, we recommend that you run the updat e @ command after performing a
reset and initialization. Alternatively, run the reset command with both the -i and - u options.

Syntax

<exec> reset [options]

Options
The reset command takes the following options:

--init, --i Initialize Taxonomy Manager after reset. The default is f al se.

--update, --u Updates the list of available taxonomies in the cache. The default is f al se.
--silent, --s Display only error messages. The default is f al se.

--verbose, --v Display detailed information during execution. The default is f al se.
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--help, --h Display help for the command.

Examples

e Toreset Taxonomy Manager, run: taxononymanager reset

e To reset Taxonomy Manager and initialize it, run: t axononynanager reset -i

e To reset Taxonomy Manager, initialize it,and update its taxonomy list, run: t axononynanager reset -
i -u

75.7 uninstall

This command uninstalls one or more taxonomies. By default, any taxonomies referenced by the current one
are uninstalled as well. To uninstall just the current taxonomy and keep the referenced taxonomies, set the
option - - k.

Syntax
<exec> uninstall [options] Taxonony+

To uninstall multiple taxonomies, add the Taxonony argument multiple times.
The Taxonony argument is one of the following:

e A taxonomy identifier (having a format of <name>- <ver si on>, for example: eba- 2. 10). To find out the
171

taxonomy identifiers of the taxonomies that are installed, run the li st -i @ command. You can also
use an abbreviated taxonomy name if it is unique, for example eba. If you use an abbreviated name,
then all taxonomies that contain the abbreviation in its name will be uninstalled.

e The path to a . al t ova_t axonomi es file downloaded from the Altova website. For information about
157

these files, see Introduction to TaxonomyManager: How It Works =¥,

Options

The uni nstal | command takes the following options:
--keep-references, --k Set this option to keep referenced taxonomies. The default is f al se.
--silent, --s Display only error messages. The default is f al se.
--verbose, --v Display detailed information during execution. The default is f al se.
--help, --h Display help for the command.

Example

The following command uninstalls the eba- 2. 10 and us- gaap- 2020. 0 taxonomies and their dependencies:
t axononmymanager uni nstall eba-2.10 us-gaap-2020.0

The following command uninstalls the eba- 2. 10 taxonomy but not the taxonomies it references:
taxononmymanager uninstall --k eba-2.10

© 2017-2023 Altova GmbH Altova MapForce Server 2024 Advanced Edition



174 Taxonomy Manager Command Line Interface (CLI)

7.5.8 update

This command queries the list of taxonomies available from the online storage and updates the local cache
directory. You should not need to run this command unless you have performed a r eset and
i nitialize®.

Syntax
<exec> update [options]

Options
The updat e command takes the following options:

--silent, --s Display only error messages. The default is f al se.

--verbose, --v Display detailed information during execution. The default is f al se.
--help, --h Display help for the command.

Example

The following command updates the local cache with the list of latest taxonomies:

t axononynmanager updat e

7.5.9 upgrade

This command upgrades all installed taxonomies that can be upgraded to the latest available patched version.

You can identify upgradeable taxonomies by running the | i st - u® command.

Note: The upgrade command removes a deprecated taxonomy if no newer version is available.

Syntax

<exec> upgrade [options]

Options

The upgr ade command takes the following options:
--silent, --s Display only error messages. The default is f al se.
--verbose, --v Display detailed information during execution. The default is f al se.
--help, --h Display help for the command.
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8 Catalog Files

If you are using the Altova catalog mechanism, you can find the relevant catalog files in the et ¢ folder of the
MapForce Sener application folder. For detailed information, see the Catalogs section of the Altova MapForce
manual.

You can create Cust ontat al og. xmi from the template file Cust ontCat al og_t enpl at e. xn . Make sure that you
rename the template file to Cust onCat al og. xm since this latter file will be the file that is used in the catalog
mechanism (not the template file).

Note the following:

e During a new installation of the same major version (same or different minor versions), the template file
will be replaced by a new template file, but Cust ontCat al og. xm will be left untouched.

e Howewer, if you are installing a new major version over a previous major version, then the previous major
version folder will be deleted—together with its Cust ontCat al og. xm . So, if you want to continue using
Cust ontCat al og. xm , make sure that you save Cust onCat al og. xm from the previous major version
folder to a safe place. After the new major version has been installed, you can copy the
Cust ontat al og. xni that you sawved to the et c folder of the new major version and edit it there as
required.
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