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1. About scripting in Switch

Switch offers a comprehensive scripting environment. With limited scripting experience, a
user can substantially extend Switch's capabilities and provide for interaction with third-party
systems in new and powerful ways.

Scripting application

SwitchScripter is a Switch application component that offers a scripting development
environment to allow you develop your own scripts.

To able to use the SwitchScripter, you need an active license for the Scripting Module.

Note: An active license will give you complete access to the scripting API. Therefore,
information in the internal (XMP) and external datasets is accessible through the scripts,
even though the Switch Metadata module is not licensed. You can also define script
expressions for certain properties of some of the flow elements (for example: the Job
priority property for the Hold job flow element).

SwitchScripter is installed as a separate application. It offers the following functionality:

e Create and edit Switch script packages and their components
» Emulate the Switch scripting API for testing purposes (only for legacy scripting languages)

e Set up specific input/output conditions for testing purposes (only for legacy scripting
languages)

Scripting language
As of Switch 2020 Spring, Node.js JavaScript is the preferred scripting language for Switch.
Some of the advantages of Node.js JavaScript are:

¢ It's a modern JavaScript standard supported by Node.js

e |t gives script writers the ability to use the full power of the Node.js ecosystem, for example,
third-party node modules.

e |t offers easy in-flow debugging.

Legacy JavaScript and VBScript are currently still supported but not documented in this new
scripting guide (however, the legacy documentation will remain available through our website).
In this document we focus on the use of Node.js.

Note:

e |If you're new to Node.js, take a look at About Node.js JavaScript on page 38 for
more information about this scripting language.

e |f you're switching from the legacy scripting API to the new Node.js scripting API,
take a look at the topic 'Differences between the legacy and the Node.js based AP/ on
page 44' for a better understanding.
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2. Scripting concepts

2.1. Script element and script expression

A script element is a flow element that encapsulates a script written in any of the supported
scripting languages. The script implements one or more “entry point” functions called by Switch
automatically in appropriate moments. For example, the jobArrived entry point is called for each
job being processed through the flow element.

A script expression is a text string associated with a flow element property. To determine the
value of the property, Switch evaluates the contents of the string as a JavaScript expression in
the context of the job being processed. Only legacy JavaScript is supported in script expressions.

The Switch scripting API (application programming interface) provides script elements with
access to information about the job being processed, as well as its metadata. Script expressions
are limited to read-only access, while script elements can update the job and its metadata
information.

2.2. Script package

A script package is a ZIP Archive created by SwitchScripter that contains all information needed
to load and execute a particular script by a script element in Switch. This includes the script
program but also other information like the script name, the list of properties and the icon for
the script. Consequently a script package can be used to deploy scripts on different machines or
to exchange scripts between users as a single entity.

2.2.1. Script declaration

A script declaration is an XML file that specifies information about a script program, such as the
name and data type of any properties (arguments) used by the script. The contents of a script
declaration can be edited with SwitchScripter as part of a script package.

Purpose

When a script package is associated with a script element, the script declaration in the script
package is used to:

e Produce the appropriate behavior in the Switch Designer for the associated script element
with regards to supported connections and properties.

e Provide the appropriate information to the run-time environment and the scripting API, for
example, to access flow element properties and to allow moving jobs in accordance with the
semantics for various outgoing connection types.

Main script properties

A script declaration contains the following information:
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e The name of the script.

e The number and type of supported incoming and outgoing connections.
» The script's execution mode (as in concurrent or serialized).

e The list of custom properties that were defined for the script element.

e The list of custom properties that were defined for the outgoing connections of the script
element.

See Main script properties on page 19.

Property definition properties
Each property definition in the script declaration includes:

e Atag used to uniquely identify the property to the script and its human-readable name.
e The type of property editors used to enter a value for the property.
e Specifications for validating the property value.

See Defining custom properties on page 25 and Property editors on page 26.

2.2.2. Script program

A script program is a plain text file that contains the Node.js script program that will be
executed by the Node.js executors. When a third-party "node_modules” folder is found next to
the selected Node.js script, it will also be included in the script package. For more information,
refer to Support for Node.js scripts.

The script program also relies on the Switch scripting API. This means that the script normally
uses the scripting objects Job, FlowElement and Switch, which are automatically made available
for the script and allow performing Switch-specific processing tasks.

2.2.3. lcon

The optional script icon is a PNG image file [not interlaced) with a size of exactly 32x32 pixels

in the RGB color space and with support for transparency. When a script package is associated
with a script element, and the package contains an icon, Switch Designer uses the icon to
display the script element in the canvas. Otherwise the Designer uses the default script element
icon.

2.2.4. Password protection

A script package can be saved with a password. This means the script package can no longer be
opened in SwitchScripter (for viewing or editing) without providing the same password. However
the script package can still be executed by Switch. There is no way to block a script package
from being executed.

For more information, refer to Protecting Node.js scripts.

2.2.5. Scripted plug-in

A scripted plug-in is a regular script package saved with the corresponding value (App/
Configurator] as Type property and is placed in the appropriate folder, so that it can be located
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and loaded by Switch. Once successfully loaded, the scripted plug-in's icon appears in the
Elements pane and it can be used just like any other built-in tool or configurator.

The scripting API offers several entry points, properties and functions to support optional
features that are specific to scripted plug-ins. Since none of these features are required, a
regular script package can be turned into a scripted plug-in in a matter of seconds.

Furthermore, all scripted plug-in features can be developed and tested in exactly the same way
as regular scripts.

The scripted plug-in of the type ‘App’ can be installed and loaded in the Switch Elements pane
on the same system where it has been created, but it cannot be distributed outside of the
Enfocus Appstore.

The scripted plug-in of the type ‘Configurator’ can be created only with an activated Configurator
SDK license. Check the Configurator SDK documentation for additional information.
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3. Developing scripts

3.1. Using SwitchScripter

3.1.1. Launching SwitchScripter

To launch SwitchScripter:

e Double-click the SwitchScripter application icon, or
e Double-click a Switch script package (a file with the ".sscript” filename extension), or

e Select a script element in the canvas in Switch Designer and choose the "Edit script
package” menu item in its context menu.

SwitchScripter offers a workspace window to edit a single script package. SwitchScripter can
display multiple instances of the workspace window at the same time.

3.1.2. SwitchScripter Workspace window
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The SwitchScripter window offers a workspace with the following important areas (each of
which is discussed in a separate topic):

Workspace area

Description

Toolbar

Contains tool buttons for the most frequently used functions

Declaration pane

Allows editing the script declaration, defining connections,
custom properties and so on

Fixture pane

Allows setting up an emulated test environment so that
you can test-run a script without attaching it to a flow.
[Only for legacy scripts. Refer to the legacy Switch scripting
documentation on the Enfocus website.]

Properties pane

Serves to edit the properties of the item currently selected in
the declaration or fixture pane

Program pane

Allows editing your script program in any of the legacy
scripting languages. (Only for legacy scripts. Refer to the legacy
Switch scripting documentation on the Enfocus website.]

Message pane

Displays log messages issued by your script or by the
emulated run-time environment during testing

The various panes can be shown or hidden by choosing the corresponding item in the View
menu. Panes can be resized by dragging the separators between them, they can rearranged
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next to one another or overlaid as tabs by dragging their title bar and they can be undocked as a
floating pane. All configuration settings are persistent across sessions.

Also see Writing a script on page 13.

3.1.3. SwitchScripter Toolbar

‘:::IF' ﬁ <“_'251 1'?:':> % jobArrived v [P I//;/a': |

The toolbar offers a number of tool buttons for frequently used operations (all of which can be
accessed via menu items as well).

File
Tool Description
New Create a new empty script package
Open Open an existing script package
Save script Save the script package being edited
View
Tool Description
Declaration/Fixture Show the Declaration pane or the Fixture pane; toggle between
pane these panes
Properties pane Show or hide the Properties pane
Messages pane Show or hide the Messages pane
Edit
Tool Description
Undo Undo the most recent text editing operation in the Program pane
(supports multipleundo)
Redo Redo the most recently undone text editing operation in the
Program pane
Copy Copy the selected text in the Program pane to the clipboard
Paste Paste the clipboard'’s text contents in the Program pane

10
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Tool Description
Delete Delete the selected text from the Program pane
Remark

For the script package written in legacy scripting languages, SwitchScripter provides a
simulated run-time environment for testing purposes. That way, you don't have to switch
constantly between Switch Designer and SwitchScripter while developing your script.

For more information, refer to the legacy Switch scripting documentation on the Enfocus
website.

Menu bar

Alternatively, the tools in the toolbar can be accessed through the menu bar. Note however that
a number of menu options are only available for scripted plug-ins (configurators and apps),

for example File > Create pack and Edit > Extra files. For more details, refer to the App SDK
documentation and the Configurator SDK documentation.

3.1.4. SwitchScripter Declaration pane

Declaration pane B x
=

Siitch3cripkn
= Flow Element Properties

L ] EF'.r'n:lurnentIII
Argqurment 1
Argurents
Oukgoing Connections Properties

The Declaration pane allows viewing and editing the information in the script declaration for the
script package. When you select an item in the Declaration pane, the Properties pane displays
the properties for that item.

See Writing a script on page 13 for background information.

Terminology
In this topic the term "property” is used to mean two different things:
e A"custom” property defined by the script writer that will be shown in the Properties pane in

Switch Designer when the script package is loaded as flow element in a Switch flow.

e One of the many "settings” in the SwitchScripter Declaration pane for the item currently
selected in the SwitchScripter user interface. This may be a setting of one of the custom
properties defined by the script writer for example.

This is confusing but hopefully the context of the term’s use will resolve the ambiguities.

1
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Main script properties

The properties displayed in the properties pane when you select the main script item in the
Declaration pane (that is, "SwitchScript0" in the example above] are described in main script
properties.

Property definitions

The "Flow element properties™ and "Outgoing connections properties” sections of the script
declaration define properties to be added to the property of flow element to which this script
package will be attached or to the outgoing connections of that flow element. Each section can
have any number of property definitions (including zero).

Use the small tool buttons at the top of the Declaration pane to add, remove and reorder
property definitions. In the above example, there are three flow element property definitions
("Argument 0", "Argument 1" and "Argument 2") and there is not yet an outgoing connection
property definition.

The values of these custom properties are entered in the Designer’s Properties pane while
designing a flow, and can be retrieved by the script at run-time.

The properties displayed in the Properties pane when you select one of the property definitions
in the Declaration pane (that is, "Argument 0", "Argument 1" and “Argument 2" in the above
example) are described in the property definition properties.

3.1.5. SwitchScripter Properties pane

Properties =
Property Value
Name
Display name
Type Script
Legacy Mo
Include Node.js script
Version 1
Keywords
Tooltip
Icon Mone
Password protected No
Incoming connections Yes
Require at least one Yes
Qutgeoing connections Unlimited
Detailed info
Require at least one Yes
Connection type Move
Execution mode Serialized
Execution group
Enable performance tuning g
Description
Connections
0Obsolete properties

0Obsolete connection prop...

The Properties pane allows viewing and editing the properties for the currently selected item in
the Declaration pane or in the Fixture pane (for legacy scripts only). The properties for each item
are described in the SwitchScripter Declaration pane on page 11 topic or in the Fixture pane
(details can be found in the legacy scripting documentation).

12
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This pane is very similar to the Properties pane in the Switch Designer.

3.1.6. SwitchScripter Message pane

Messages pane F X

v v v v v v v |

Time Stamp Type Module Flows Flows Element Job Prefix Job Message
Fi4z2011 6:22:3... | Info Scripter control Test Flow Script Element Starting evaluating script: Start time. ..
Fi4z2011 6:22:3... | Info Scripter control Test Flow Script Element Script evaluation message: End time...
Fi4/2011 6:25:4...  Info Scripter control Test Flow Script Element Starting evaluating script: Start time...
Fi4/2011 6:25:4...  Info Scripter control Test Flow Script Element Script evaluation message: End time...
2/242011 10:51... Info Control Successfully opened log database 's...
2/242011 10:51...  Info Scripter control Scripter started
2/24/2011 6:50:... Info Control Finished logging to log database
v

Showing 74 messages out of 74 since Thursday 2/24/2011 10:51:36 AM Search all

The Messages pane displays a list of log messages issued by your script or by the emulated run-
time environment during testing. You can filter and sort the messages using the controls at the
top of the pane.

3.2. Writing and testing a script

3.2.1. Writing a script

3.2.1.1.

SwitchScripter’s primary function is to create and edit script packages for use with Switch. A
script package is an archive file (with the ".sscript” filename extension) that contains a script
declaration, one or more alternate script programs and an optional icon for the script.

Creating a new script
To create a new script package for Switch from a blank sheet:
1. Launch SwitchScripter or, if it is already running, click File > New.

2. Inthe Declaration pane, select the first element, i.e. the root element (representing the
script as a whole).

3. Inthe Properties pane, select the Type of script you want to create:

» Script (if you want to create a script or a configurator)
* App (if you want to create a Switch app for the Enfocus Appstore)

4. Include the required Node.js script file.

For more information, refer to Support for Node.js scripts.

13
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Configure the other script declaration settings, including supported connections and custom
properties.

Click File > Save script to save your script package with an appropriate name in a location of
your choice.

3.2.1.2. Starting from an existing script

In most cases it makes a lot of sense to start developing the script from an example obtained
from the Enfocus website or from another Switch user (see http://forum.enfocus.com).

To start developing your script package from an existing example:

1.

Copy the example script package file under a new name (so that the original is preserved);
do this in the system’s file browser or by using the Save script as menu item in
SwitchScripter.

Double-click the copy to open it in SwitchScripter.

Adjust the configuration in the Declaration pane if needed (if the example is very similar to
the script, change the script's name and perhaps its icon).

Adjust the Node.js script in an external editor or choose New script.

Click File > Save script to save the script package.

3.2.2. Testing a script in Switch

To test and use a script package in Switch:

1.

M @D

Create and save the script package in SwitchScripter.
Drag a script element onto the canvas in Switch.
Set the script element’s "Script package” property to the file path of the script package.

If the script package includes a Node.js script that is not password-protected, an extra
property becomes available:

Extra property Meaning

Enable debug mode If set to Yes, it is possible to debug the included
Node.js script using Chrome or Visual Studio Code
editor.

Note: The script execution mode is set

to ‘Serialized” automatically, once the
debug mode is enabled. This prevents the
flow element instance that uses the script
from executing entry points concurrently.
The debugging can be enabled for only

one Node.js script at a time. For more

14
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Extra property Meaning

information, refer to Debugging Node.js
scripts on page 40.

Port This property is only available if Enable debug mode is
set to Yes.

Defines the port number a debugger can use to
connect to a Node.js process. The default port is
9229.

Debug entry points This property is only available if Enable debug mode is
set to Yes.

Defines the list of script entry points to debug. The
default value is jobArrived.

For more information, refer to Support for Node.js scripts on page 38.

5. Add the appropriate connections and configure any relevant properties for the script
element and its connections.

6. Activate the flow that contains the script element.

Switch retains just a reference to the script package (that is, it remembers the file's path

rather than the file itself]. Each time the flow containing the script element is deactivated and
activated, the script package is reloaded afresh from the file. This means that the script package
can be modified and tried again in a very short cycle.

Note: In contrast, when a flow is exported, the exported ".sflow" file contains a full copy
of the script package file (that is, it is distributed with the flow].

3.3. Automating third-party applications

This topic introduces the mechanisms used to develop a script that automates a third-party
application and it offers guidelines for adjusting third-party applications so that they can be
optimally configured and controlled from within Switch.

3.3.1. Third-party application settings

The third-party application may offer preferences or other settings that are persistent between
invocations and cannot be controlled from Switch. This is no problem as long as the user has a
way to influence these settings independently from Switch, for example through a user interface
that is part of or ships with the third-party application.

3.3.2. Property sets

A property set is a collection of controls, settings or options used to configure a third-party
application. A property set usually combines a large number of options and it vastly simplifies

15
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the user interface required in Switch for configuring the application because it can be referred
to as a single entity.

Referring to a property set

Depending on how a property set is stored by the third-party application, Switch keeps a
different type of reference to the property set - as illustrated in the following table.

Reference in
Switch

Storage model Stored in exported

flow

As a regular file anywhere in the file system Absolute file path Full copy of the file

In an open repository (folder] controlled
by the third-party application but directly
accessible to Switch as a regular file

Absolute file path Full copy of the file

In a private repository (database] controlled Name Name
by the third-party application and only
accessible by Switch by name and through

the third-party application

Some applications support multiple storage models for the same property (that is, the property
can be specified as a named repository item or as a file path). Switch scripts can easily
accommodate this by providing multiple property editors for the property.

Selecting a property set

Switch allows a choice between browsing for a file (the first storage model) or selecting from
a list of names (the second and third storage models). Note that there is no way to show a tree
structure; only a linear list of names.

The following table describes the implementation mechanism and the cooperation required
from the third-party application depending on the storage model.

Storage Action in Switch Implemented through Cooperation

model required from
application

As a regular Allow the user to browse "Choose file"” property "Choose file"

file in the file
system

the file system for a
property set

editor

property editor

In an open
repository as a
regular file

List all of the appropriate
files in the repository
folder and show them in
a dialog after stripping
the filename extension

"Select from library”
property editor with
getLibraryForProperty
entry point that
iterates over the
repository folder

Document the
location of the
repository folder

In a private
repository, by
name

Request the list of names
from the third-party
application and show
them in a dialog box

"Select from library”
property editor with
getLibraryForProperty
entry point that

Provide a run-
time mechanism
to retrieve the

16
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Storage Action in Switch Implemented through Cooperation
model required from
application
interacts with the list of names on
third-party application request

Note: Switch scripting also offers an "External editor” that provides a way to integrate
the external GUI application created by a third-party using Switch Designer. The external
application is automatically started by Switch Designer when the property editing is
required, so the application’s GUI looks as a part of Switch Designer. For more details,
refer to External property editor on page 33.

3.3.3. Communication requirements

Scripts that automate third-party applications need a mechanism to communicate with the
third-party application with the following basic requirements:

e Pass on the values of the properties to configure the behavior of an action.
e Start an action on some input file(s).

e Detect termination of an action.

» Locate the output file(s).

e Determine success/warning/error status.

Error handling
The third-party application should clearly document how Switch can discriminate between:

e Successful execution versus failure to execute an action.

e Messages that should be passed on to the Switch execution log versus messages that are
irrelevant to the Switch user (or output that can safely be ignored).

e The "level” of messages passed on to the Switch execution log: info/warning/error.

Serialized communication

If required, Switch can serialize all communication with a third-party application, even if many
instances of the same script are active simultaneously. For more information, see Execution
modes on page 23.

Switch can also automatically terminate a third-party application if an action does not complete
within a certain amount of time (which is configurable as a user preference].

Platform considerations

If a third-party application is available on both Mac and Windows, it is acceptable (but not
necessarily preferable] to use a different communication mechanism on each platform. In other
words, a Switch script can include platform-specific code, as long as the user's view of the
properties and behavior is the same on both platforms.

3.3.4. Communication mechanisms

Communication with the third-party application is implemented mostly (or solely) in the script's
jobArrived entry point.

17
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Command line

From an implementation standpoint this is often the easiest form of communication. The Switch
script compiles command line options based on the script properties and if necessary Switch
provides console input and/or parses console output. Alternative sources of information may be
the application’s return code and log files written by the application.

Hotfolder

A hotfolder application could be driven from a Switch script on the condition that it is possible to
configure the application’s behavior using a single watched folder and a control file. There can
be several setups including:

e The control file is placed in a watched folder and points to the path of the input file(s).

* The input file and the control file are both placed in the same watched folder (and they are
matched through some filename pattern).

A Switch script can NOT control an application that requires a different folder watched for each
configuration setup.

Preferably the third-party application and Switch should be able to settle on a watched folder
path without requiring user setup in the third-party application. The best way to achieve this

is to provide a mechanism that allows Switch to set the watched folder path at its discretion.
Failing that, the third-party application should document a mechanism for the script to retrieve
or otherwise determine the watched folder path.

Loadable library

Third-party functionality that is offered as a loadable library (DLL on Windows, dylib on Mac]
can be accessed in a Switch script by providing an independent helper application. The helper
application calls the library functions and provides a simple interface towards Switch (usually
command line and/or console input/output).

Network communication

A script can use one of the networking protocols (e.g. REST] to communicate with the external
application or service.

3.3.5. Text encoding issues

On modern operating systems file and folder names may contain any Unicode code point (except
for a few platform-specific separator characters). This is true even if the default 8-bit code

page is not able to represent these characters. For example, on a regular English Windows XP
system it is perfectly possible to have Greek or Cyrillic characters in a filename, although these
characters cannot be represented in the default Latin code page.

Switch is fully Unicode enabled and for optimal operation it requires a configured third-party
application to be Unicode enabled as well. In other words Switch requires that the third-party
application:

e Correctly works with filenames that may contain any Unicode code point.

e Performs all text communication with Switch using an appropriate and well-defined
character encoding (as explained in more detail below).
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Command line on Mac 0S X

Mac 0S X uses UTF-8 as its default encoding for representing filenames/paths. In our
experience, a command line application can simply take a file path from the command line
as an 8-bit string and pass it through to a regular UNIX or Mac OS file system call even if the
command line application itself is not Unicode aware.

Command line on Windows

The command line application in turn MUST invoke the Windows-specific Unicode-enabled
function calls for retrieving the command line AND for opening the files. For example, in C/C+
+ the command line application must use the Unicode ("wide") version of the Windows-specific
"GetCommandLine” function rather than the argv[] argument in the main function (which only
supports the current default code page).

Other text input/output

This includes the console input/output streams and any exchanged control files that may contain
plain text (as opposed to XML which has built-in Unicode support).

It is strongly recommended to use UTF-8 for all text input/output because this encoding can
represent any Unicode code point and it is upwards compatible with 7-bit ASCII in various ways
(for example, with regards to line breaks and null-terminators).

If this is not feasible, at the very least the encoding used must be well-defined and documented,
and it should follow these guidelines:

e Text that may contain a filename/path must be able to represent any Unicode code point. In
essence UTF-8 or UTF-16 are the only options.

e Text that may contain code points outside 7-bit ASCII (for example, localized messages for
human readers) must be in a well-defined encoding that is able to represent the characters
in the languages used. Preferably this encoding is the same on all platforms; or at least it is
well defined. Again UTF-8 is the best option.

» Text that only contains 7-bit ASCII code points (for example, keywords that are not localized
and are not intended for human consumption) is not encoding-sensitive. Still it does not hurt
to use UTF-8 since it is compatible with 7-bit ASCII.

3.4. Script declaration

3.4.1. Main script properties

The following table describes the main script properties contained in the script declaration,
which is part of a script package and is edited using the declaration pane in SwitchScripter.

Property Description

Name The name of this script for identification to a user

For scripted plug-ins, a tilde should separate the company name
from the tool name (for example, "Adobe~Acrobat Distiller");
Switch will derive appropriate long and short versions from this
name.

19



Switch

Property Description
Type Element type. Choices are:
* App

e Configurator
e Script (= regular script, for example for use with the Script
element in Switch)

Note: The Configurator option is only available if you
have a valid Configurator SDK key activated on your
computer. If selected, a number of additional properties
become available (Sub category in elements pane,
Compatibility, Support Info, Application Discovery
Details)

Legacy If set to No, the script package can only include Node.js scripts.

If set to Yes, the script package can include legacy JavaScript
and VBScript code (for more information, refer to the legacy
Switch scripting documentation on the Enfocus website).

Include JavaScript This property becomes available when Legacy is set to Yes.

If set to Yes, the script package includes a JavaScript program
and the corresponding tab in the program pane is enabled.

Include VBScript This property becomes available when Legacy is set to Yes.

If set to Yes, the script package includes a VBScript program and
the corresponding tab in the program pane is enabled.

Include Node.js script This property becomes available when Legacy is set to No.

Node.js script to include in the script package when saving the
script.

If a 'node_modules’ folder exists next to the script, it will also be
included in the script package.

For more information, refer to Support for Node.js scripts on
page 38.

Keywords For scripted plug-ins, defines a list of zero or more keywords,
separated by a space, a comma and/or a semicolon. When
filtering elements in the Elements pane with the “Search
keywords” menu item turned on, this element is displayed if the
filter text matches the beginning of at least one of the keywords
in this list.

Tooltip For scripted plug-ins, determines the tooltip shown for the icon
in the elements pane

[con The icon to be displayed for a flow element associated with this
script package; this must be a PNG image file (not interlaced)
with a size of exactly 32x32 pixels in the RGB color space (with
support for transparency).
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Property Description

See also /con on page 6.

Password protected If set to Yes, the script package is protected by a password;

the password is asked when the script package is opened for
viewing and editing in SwitchScripter; a script package can
always be opened for execution by Switch, even if it is password
protected

See also Password protection on page 6.

Password Defines the password for the script package if it is password
Verify password protected

Incoming connections If set to Yes, the script supports incoming connections

Require at least one If set to Yes, the script requires at least one incoming connection
Outgoing connections Defines to what extent the script supports outgoing connections:

"No", "One", or "Unlimited”

Require at least one If set to Yes, the script requires at least one outgoing connection
(for traffic light connections: at least one outgoing connection
that carries data or data with logs)

Connection type The type of outgoing connections supported by the script, if there
are any; choices are:

e Move
o Filter

e Traffic light

Include/exclude folder For outgoing filter connections: set to Yes to let Switch add
standard "include/exclude folder" properties to the outgoing
connections

Data success For outgoing traffic light connections: set to Yes to let Switch
add standard properties and property values to allow sending
data (output jobs) over the connection in case of success,
Data error warning or error

Data warning

Log success For outgoing traffic light connections: set to Yes to let Switch
. add standard properties and property values to allow sending
Log warning L .

logs over the connection in case of success, warning or error

Log error

Execution mode The execution mode for this script; one of these choices:

e Serialized: entry points for all script instances in the same
execution group are never invoked concurrently
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Property Description

e Concurrent: different instances of the script may be executed
concurrently

Execution group The name of the execution group in which instances of this
script reside; the precise interpretation depends on the selected
execution mode:

e Serialized: determines the scope of serialization

e Concurrent: not used

Enable performance If set to Yes, additional performance tuning is enabled for
tuning the script package. When using the script in Switch, an extra
property “ldle after job (secs]" will be available, which can be
used to fine-tune the flow's performance. If script execution
mode is also set to "Concurrent”, another property, “Number of
slots™, will become available.

Idle after job (secs) When performance tuning is enabled, this property contains
the default number of seconds the script should remain idle
after processing a job. The user can override this value when
designing a flow.

Number of slots The number of slots that can be used concurrently by the
specific flow element. Possible values are: “0" (unlimited],
“Default” (value from Preferences is used) or any number larger
than 0. Note that this property can be overridden by the value
specified in Preferences > "Concurrent external processes”.

Position in element For scripted plug-ins, determines the position of the icon in
pane the elements pane; the value of the property has the following
format:

e <section>:<sort-key>
Where:

e <section> is the name of the elements pane section in
which the scripted package should appear: Basics, Tools,
Communication, Processing, Metadata, or Custom. If it is not
one of these, the section defaults to "Custom”.

e <sort-key> is a text string that determines the order in which
elements are listed within each section; they are sorted
alphabetically on the sort key.

Obsolete properties The list of property tags which were present in the previous
versions of the app or configurator and were removed in the
current version. For these tags, Switch does not display the
warning messages during flow import or update.

For information about the available entry points, refer to the
legacy Switch scripting documentation (“Flow element update”).
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Property Description
Obsolete connection The list of connection property tags which were present in
properties the previous versions of the app or configurator and were

removed in the current version. For these tags, Switch does not
display the warning messages during flow import or update. For
information about the available entry points, refer to the legacy

Switch scripting documentation ("Flow element update”)

3.4.2. Execution mode

Switch execution is inherently multi-threaded, so in principle all tasks can run in parallel.
To help reduce implementation complexities (both in the Switch framework and in a script],
concurrency is limited in a number of ways as explained in this topic.

For more information on execution mode for legacy scripting languages, refer to the legacy
Switch scripting documentation on the Enfocus website.

Terminology

In the following discussion it is important to differentiate between a script package (that is, the
definition of a script] and the script instances created by associating a script package with a flow
element (through a script element or a scripted plug-in). There may be several script instances
for a particular script package.

3.4.2.1. Execution modes

The script declaration defines the execution mode for all instances of the script package as one
of these choices:

e Serialized: entry points for all script instances in the same execution group are never
invoked concurrently.

e Concurrent: entry points for the same or different script instances of the script may be
executed concurrently.

Concurrent

In concurrent execution mode, the entry points for the same or different script instances of the
script may be called concurrently. In other words, two or more script instances of the same type
may run in parallel and even two or more entry points for a particular script instance may run in
parallel (for example, the several concurrent executions of the jobArrived entry point).

For example, a flow containing a single flow element with a concurrent script (in addition to
input/output folders) will pick up and process multiple input jobs at the same time - within the
overall processing limits configured through user preferences.

Script implementations with concurrent execution mode must take care to synchronize access
to resources that are shared between script instances or between different entry points.
Serialized

In serialized execution mode, entry points for script instances in the same execution group are
never called concurrently. In other words, script instances in the same execution group are

23



Switch

3.4.2.2.

3.4.2.3.

executed one after another. Still, the entry points in script instances outside of the execution
group may be executing in parallel with those in the group.

Script implementations that need to be serialized between each other (perhaps because they
use a common external resource) should refer to the same execution group. Usually however
a script implementation needs serialization only with itself. In that case, the execution group

name should be unique to the script implementation.

Execution group

The script declaration defines the execution group for all instances of the script package.
The execution group is a string that should be structured as a reverse domain name (similar
to Java packages) to avoid collision with other developer's group names; for example:
“com.enfocus.myProject.myExecutionGroup”.

If the value of this property is empty, the execution group name defaults to the script's name
(the first property in the scripter's declaration pane). This causes the script package to be in
its own execution group unless another script package declares the same script name (that is,
there is no strong protection against name collisions).

The precise interpretation of the execution group depends on the selected execution mode.

Concurrent

With concurrent execution mode, the execution group is not used.

Serialized

With serialized execution mode, a name collision between execution groups is mostly harmless
in the sense that nothing breaks, but there is a potential performance issue due to the fact

that the inadvertently colliding script instances can’t run concurrently. Thus, it is strongly
recommended that scripts intended for wide deployment provide a unique execution group
name structured as described earlier.

Selecting the appropriate execution mode

The following table provides an overview of the execution modes and their typical uses.

Execution Instances Information can Example usage
mode in same be preserved
group are across
serialized invocations
Concurrent No No Gather metadata of a job and produce
an XML file (all done in scripting)
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Execution Instances Information can Example usage
mode in same be preserved
group are across
serialized invocations
Serialized Yes No Control a command-Lline application
that is launched and terminated within
each invocation of jobArrived

3.4.3. Defining custom properties

The following table describes all settings in the Declaration pane in SwitchScripter to define
custom properties for the script or its outgoing connections.

Property Description
Tag The internal name of the property as it will be referred to from the
script
Name The name of the property as it will be displayed in the Designer's
Properties pane
Tooltip A brief description of the property which will be shown in the
Designer's Properties pane as a tool tip
Inline editor The inline property editor used to edit this property in the Designer's
Properties pane, if any; see inline property editors for a list of choices
and further information
Editor 1 Extra property editors shown for this property in the Designer's
Properties pane, if any; see other editors for a list of choices and
Editor 2 further information.
Editor 3 This allows for a maximum of five property editors plus the inline
Itor editor. There must be at least one editor (if all editors are set to
_ "None" a single-line text editor is automatically provided]. Note
Editor 4 that it is meaningless to specify the same editor twice (the second
_ occurrence is ignored), except the external editor; it is possible to use
Editor 5 multiple external editors for one script.
Default The default value for the property
Depends on If set to yes, this property is displayed only if its master property
master has a particular value; the master property is the nearest preceding
property with "Depends on master” set to "No"
Only a single level of dependency is supported (a dependent property
can never be a master]
Show if master The string value or values of the master for which this property is
equals displayed; multiple values must be separated by a semicolon
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Property Description

Validation The validation method for the value of this property, which is one of:
¢ None: perform no validation for this property

e Standard: perform standard validation for this property depending
on the property editor used to enter the value

e Custom: invoke the script’s validateProperties entry point to
validate this property; do not perform standard validation

e Standard and custom: first perform standard validation for this
property, and if successful then also perform custom validation

See also Validating property values on page 29.

3.4.4. Property editors

Property values

Regardless of which property editor is used to edit a custom property, the property value is
always accessed from the script as a string or a string list (using the getPropertyStringValue()
function). The tables below describe the values for each supported property editor.

Inline property editors

The "Inline editor” property of a property definition offers the choices listed in the following
table. These property editors are contained inside the property value field in the Designer’s
properties pane.

Property editor Resulting value
Single-Lline text The text line entered in the inline editor, as a string
Password The hidden value entered in the inline editor, as a string

(this is the same as single-line text but the value is hidden)

Number The decimal integer number entered in the inline editor, as a string

(this is the same as single-line text but the user can enter only
digits)

Hours and minutes A string formatted as "hh:mm" (including the colon) where h and
m stand for a decimal digit; hh and mm include a leading zero if
needed

(this is the same as single-line text but the user can enter only 4
digits])

No-yes list One of the strings "No" or "Yes"
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Property editor Resulting value

Dropdown list The selected item (that is, one of the provided custom strings); see
Extra properties for certain property editors on page 28.

Other property editors

The "Editor 1/2/3/4/5" properties of a property definition offers the choices listed in the following
table. Most of these property editors are modal dialogs.

Property editor Resulting value

Literal The fixed string value corresponding to the name of the property
editor, which must be selected from a predefined list; see extra
properties below

Choose file The selected absolute file path, as a string

Choose folder The selected absolute folder path, as a string

Regular expression The regular expression entered in the dialog, as a string

File type The file type selected from a dialog with standard file types, as a
string with the corresponding Windows filename pattern(s)

Select from library The string value selected from a list in a “library” dialog;
the contents of the dialog is determined by calling the
getLibraryForProperty entry point in the script

Multi-line text The text entered in the dialog as a single string that may include
newlines
Script expression The result of the script expression evaluated in the context of the

job, converted to a string under the JavaScript rules (for more
information, refer to the legacy Switch scripting documentation on
the Enfocus website).

Single-Lline text with The text line entered in the dialog, as a string, after replacing any

variables variables by their values in the context of the job

Multi-line text with The text entered in the dialog box as a single string that may include

variables newlines after replacing any variables by their values in the context
of the job

Condition with The result of the conditional expression after replacing any variables

variables by their values in the context of the job, as one of the strings “true”
or "false”

File patterns The list of pattern strings as they have been entered in the dialog
box
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Property editor Resulting value

Folder patterns The list of pattern strings as they have been entered in the dialog
box

File types The list of file types selected from a dialog with standard file
types, each as a string with the corresponding Windows filename
pattern(s)

String list The string values entered in a generic string list dialog; each line is

represented is a separate string

Select many from The string values selected from a list in a "library” dialog; each
library selected item is represented as a separate string; the contents of
the dialog is determined by calling the getLibraryForProperty entry
point in the script

External editor The file path to a property set edited by a third-party application; see
External property editor on page 33.

OAuth 2.0 A string containing the OAuth 2.0 access token or an empty string if
authorization the user hasn't authorized the script yet.

3.4.4.1. Extra properties for certain property editors

The following extra properties are shown just after the "Editor” properties only when a
particular property editor is chosen.

Dropdown list

Property Description

Dropdown items The list of choices to be offered in the dropdown list

Choose file

Property Description
Include file for If set to yes, a copy of the file indicated by this property's value (a
export file path) is included in the exported flow archive when a flow with

this script is exported

Literal
Property Description
Literal editor name The name of the literal property editor, that is, one of: Default,
None, Automatic, No jobs, All jobs, All Other jobs, No Folders, All
Folders
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A literal editor can be used to enable a constant value with a specific meaning for a property.
For example, if a property requires some file path, it also may allow specifying the 'Default’
value by enabling the corresponding literal editor.

When a Switch user specifies ‘Default’ in this property, it means some default file will be used
by the script. Another common use case is the ‘None' literal editor, which is the expected way to
define a property that may contain an empty value. The ‘Standard’ validation accepts this value
and there is no need to completely disable validation to allow an empty value for the property.

The table below gives an overview of the values returned by the getPropertyStringValue() for the
corresponding literal editors:

Property editor Returns:
Default "Default”

None " (empty string)
Automatic "Automatic”

No jobs “No Files"

All jobs "All Files”

All other jobs "All Other Files”
No folders "No Folders™
All folders "All Folders™

Before checking the value of the property in the script, it is necessary to check that the editor
type is a literal using getPropertyTypel().

Select from library, Select many from library, String list

Property Description

Message A custom message displayed on the property editor dialog

External editor

See Property editors on page 26.

OAuth 2.0 authorization
See OAuth 2.0 authorization editor on page 36.

3.4.5. Validating property values

Introduction

The "Validation™ property of a property definition specifies the mechanism for validating the
values of this property.

By default Switch offers a validation mechanism called 'standard validation’, which validates
properties at design-time or at run-time depending on the type of property editor being used.
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For cases where custom validation logic is required, script writers can opt for ‘custom
validation' and implement their own custom validation logic in the validateProperties and
validateConnectionProperties entrypoints.

Validation at design time

In most cases, properties are validated while the flow is being designed or just before it

is activated. If there are any invalid properties, Switch refuses to activate the flow. For
performance reasons, Switch does assume that the result of design-time validation remains
valid for the duration of flow activation. While this assumption is correct in most production
environments, it is not strictly true for all data types; for example a file path becomes invalid
when the target file is removed.

The following table describes the standard design-time validation for values entered by a
particular property editor. Note that all property values are of data type string or string list.

Property editor Design-time validation requires that the value...

Single-Lline text Is non-empty

Password Is non-empty

Number Is non-empty and contains only decimal digits

Hours and minutes Is non-empty and has the format “hh:mm" (including the colon)

where h and m stand for a decimal digit, hh and mm include leading
zero if needed, hhis in range 00..23 and mm is in range 00..59

No-yes list Is one of the strings "No" or "Yes" (exact spelling and case])
Dropdown list Is one of the custom strings provided for the dropdown list

Literal Is the fixed string value selected from a predefined list

Choose file Represents a valid absolute path and that a file exists at the path
Choose folder Represents a valid absolute path and that a folder exists at the path
Regular expression Is non-empty and has valid regular expression syntax

File type Is non-empty and has valid filename pattern syntax

Select from library Is one of the strings returned by the getLibraryForProperty entry

point in the script

Multi-line text Is non-empty

Script expression N/A

Single-Lline text with N/A (if the value contains no variables: Is non-empty)
variables

Multi-line text with N/A (if the value contains no variables: Is non-empty)
variables
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Property editor Design-time validation requires that the value...

Condition with N/A

variables

File patterns Has at least one item and each item has valid filename pattern
syntax

Folder patterns Has at least one item and each item has valid filename pattern
syntax

File types Has at least one item and each item has valid filename pattern
syntax

String list Has at least one item and each item is non-empty

Select many from Has at least one item and each item is one of the strings returned by

library the getLibraryForProperty entry point in the script

External editor Represents a valid absolute path and that a file exists at the path

OAuth 2.0 Contains an OAuth 2.0 access token

authorization

Validation at run-time

Properties that contain a variable or a script expression are validated while the flow is running,
since their value cannot be determined at design time. Just before each invocation of the
jobArrived entry point, Switch performs run-time validation for all properties of the flow element
that contain a variable or a script expression. If a property value is invalid, Switch fails the job
with an appropriate error message.

Note that there is NO run-time validation before calling the timerFired entry point (or any of the
other entry points). Using non-static property values from those entry points is risky anyway
since there is no job context (and referencing job context from a script expression or variable in
those circumstances has undefined results).

In this case the property editor used to enter the source value (example: the script expression
or text with variables] is no indication for the appropriate validation scheme. Therefore, as a
general principle, standard run-time validation allows the computed property value to conform
to the validation scheme of ANY of the property’s property editors.

Specifically, the validation algorithm works as follows:
e Compile a list of validation schemes by adding the validation scheme from the following table
for each of the property's property editors (“--" means do not add a scheme for this editor].

e The computed property value must be non-empty AND it must comply with at least one of the
validation schemes in the list compiled above (unless the list is empty).

Property editor Run-time validation scheme

Single-Lline text --

Password --
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Property editor

Run-time validation scheme

Number

Same as design-time scheme

Hours and minutes

Same as design-time scheme

No-yes list

Same as design-time scheme, or a Boolean value (¥}

Dropdown list

Same as design-time scheme

Literal

Same as design-time scheme

Choose file

Same as design-time scheme

Choose folder

Same as design-time scheme

Regular expression

Same as design-time scheme, or a Boolean value (*)

File type

Same as design-time scheme

Select from library

Same as design-time scheme

Multi-line text

Script expression

Single-line text with
variables

Multi-line text with
variables

Condition with variables

File patterns

Same as design-time scheme (for one item), or a Boolean
value (*)

Folder patterns

Same as design-time scheme (for one item), or a Boolean
value (*)

File types

Same as design-time scheme (for one item), or a Boolean
value (*)

String list

Select many from library

Same as design-time scheme (for one item)

External editor

Same as design-time scheme

OAuth 2.0 authorization

Same as design-time scheme

(*) a Boolean value is represented by one of the strings “true” or “false”

32



Switch

Validation example

Consider a property that specifies a property set which can be provided as a file or it can be part
of an external library. The property is set to standard validation and it has the following property
editors:

e Choose file
e Select from library
e Script expression

¢ Single-line text with variables

For the first two editors, validation is always performed at design time. For the last two editors,
validation is performed at run-time (except if the single-line text does not contain any variables).
In all cases, the property value is guaranteed to contain one of the following:

e Avalid file path that points to an existing file.

* One of the library items returned for the property by the getLibraryForProperty entry point.

For most use cases it can be assumed that these values are mutually exclusive, and that the
script code can tell the data types apart from looking at the value. If needed however, the script
code can check which editor has been used to enter the value.

3.4.6. External property editor

Introduction

Switch supports a property editor called "External editor” that offers integrated editing
capabilities for third-party property sets (such as a Preflight Profile) without including
third-party code in Switch. The property set must be stored in a file, and an external editing
application must be supplied that behaves according to some specific guidelines.

Designing a flow with an external property editor

When a user invokes an external property editor while designing a flow, Switch launches the
associated external application and passes the file path to a copy of the property set to be
edited. The external application brings up a dialog for editing the contents of the property set
and saves any changes back into the file. When the application exits, Switch recognizes the
updated property set.

The value of a property edited with the "External editor” property editor is a file path. The actual
file is stored in a temporary place allocated by Switch (similar to property sets created while
importing a flow).

The "External editor” property editor works well in conjunction with the "Choose file" property
editor, since both operate on a file path. Furthermore, Switch always makes a copy of the
property set before editing. This means that:

e A property set that was selected with the "Choose file” property editor is never changed.

e Edited property sets are never shared between multiple flow elements.

Specifying an external property editor in SwitchScripter

The "External editor” property editor supports the following extra properties (shown in
SwitchScripter and stored in the script declaration):
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Property Description

Application The path (absolute or relative) to the application (executable) used
to edit a property set.

If you want to dynamically specify the path to the External editor,
you have to leave the value of this property empty and implement
the findExternalEditorPath entry point in your script.

If a relative path is specified (that is, the path does not start with

a drive letter or a forward slash), Switch looks for the external
application relative to the system Applications folder. Typically this
is the "Program Files" folder (on Windows) or the "Applications”
folder (on Mac).

If no path is specified, Switch executes the findExternalEditorPath
entry point and the returned path is considered the absolute path to
the required editor application.

Arguments for new The argument string passed to the application when there is no
pre-existing property set, after substituting all occurrences of %1
and %2 as described below.

Arguments for edit The argument string passed to the application when there is a pre-
existing property set to be edited, after substituting all occurrences
of %1 and %2 as described below.

Editor name The name your external editor user will see when he will use the
editor.
Value overlay The value of this property defines the string that will be shown after

the editor is closed. The default value for this property is ‘External
properties defined".

File format There are two values possible:

e |f you want to use your own file format, choose Custom.

¢ If you want to use a format that Switch can understand, choose
Switch. In that case, the XML must have the following format:

<SwitchExternalEditor>
<PathsForExport>
<Path id="000001>c:/MyAppConfig/MyICCProfile.icc</
Path>
<Path 1d="000002>c:/MyAppConfig/MyKeyFile</Path>
<Path i1d="000003>c:/MyAppConfig/
MyOwnConfigurationFile.xml</Path>
<Path 1d="000004>c:/AnotherFile</Path>
</PathsForExport>
</SwitchExternalEditor>

The XML includes a list of file paths. The files listed in these
<Path> tags will be exported within flows. Before returning the
paths list to a script, the list is sorted according to the lexical
order of the corresponding id attribute values. This means the
order of <Path> tags does not matter and may be changed by
Switch after exporting the flow.
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Note: If the file format is set to ‘custom’, Switch doesn’t read the content of the property
set and the files listed in the property set will not be exported within flows.

Substitutions in argument strings

The following substitutions are performed in the specified argument strings:

Placeholder Replaced by

%1 The file path for the property set:

e |If it points to an existing file, the external application should load
this file and replace it by the updated property set (the “edit"
argument string is used)

¢ If the path does not point to a file, the external application should
place the newly created property set at this path (the "new"
argument string is used)

%2 The locale currently in use by Switch specified as a four-letter string
consisting of the two-letter ISO 639 language code (lowercase),
followed by the two-letter ISO 3166 country code (uppercasel;
example: "enUS”

External application behavior

The external application must open the property set specified on its command line (or create a
new default property set) and display a main window and/or a dialog box. After the user saves or
cancels the changes, the application must exit with an appropriate exit code as follows:

Exit code Meaning Switch action

Zero Changes to the property set were Use the newly created or updated
successfully saved property set

Nonzero The user cancelled the operation Discard any changes
or an error occurred

Note: In case of the Switch file format, the external application must save a property set
in the format described above (in the last row in the table under Specifying an external
property editor in SwitchScripter).

Entry point "findExternalEditorPath"

findExternalEditorPath(s: Switch, flowElement: FlowElement, tag: String) : String

This entry point starts when "External Editor” is selected in the properties of a script element in
Switch Designer. The third argument specifies the tag of the property involved in the operation.
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This entry point returns a value that is used as the path for the external editor.

3.4.7. OAuth 2.0 authorization editor

Important remark
The OAuth 2.0 authorization editor is implemented for Node.js scripting only.
The recommended setup of OAuth 2.0 properties in SwitchScripter is as follows:

¢ Inline editor: None
e Editor 1: OAuth 2.0 authorization
e Editors 2, 3, 4, 5: None

Introduction

The OAuth 2.0 authorization editor stores an OAuth 2.0 access token and provides the user
with a convenient way to request such a token from a third-party service directly from the
Switch Designer user interface. This editor is intended for scripts that call third-party REST
APIs operating on data of end users. The script writers have to register their script or a group
of scripts as an application in those third-party services. If they don’t, the Switch Designer will
have to do this later when using the script in a flow.

About OAuth 2.0

OAuth 2.0 is an authorization protocol that allows one side (client service) to request access
to user data stored by the other side (resource service). It's commonly used for single sign-
on registration on websites. In this case a website requests the user’'s social network profile
information and creates the user account based on that information. However, it's not the only
application of OAuth 2.0.

Here are some examples where OAuth 2.0 is useful in Switch context:

e QOperations on e-mail boxes of popular services such as Gmail and Office 365
¢ Download from and upload to Dropbox
e Reporting processing results via Facebook, Twitter, Slack etc.

Authorization via OAuth 2.0 is performed as follows. The client service (in the case of Switch
it's conceptually the flow element] opens a webpage of the resource service where the user
authenticates and grants necessary permissions to the client service. As a result, the client
service receives a temporary authorization code which is exchanged for the access token.
Then the client service can query the resource service using this access token via the resource
service's REST API.

The access token for some resource services can expire. Switch automatically refreshes the
access token so that the users don’t have to handle this in their script code.

In order for authorization to work, the resource service typically requires the client service to
be registered as an application. The exact procedure to do so varies between resource services.
Please refer to the resource service documentation for information and guidance.

Extra properties in SwitchScripter

After a successful registration of the application, the resource service provides a number of
values that should be entered into the properties of the OAuth 2.0 authorization editor.

36



Switch

Property Description

Application ID The identifier of the application that was registered in the
resource service for this Switch script.

Application password A password that was created during the registration of the
application.

Note: If the resource service doesn’t require a
password, set Application password to None.

Authorization URL URL of the resource service that is used to first authenticate
the end user and then authorize the client service. The URL can
usually be found in the resource service documentation.

Token URL URL of the resource service that is used to convert the
authorization code into the access token, and to refresh access
tokens. The URL can usually be found in the resource service
documentation.

Scope The authorization scope defines which REST APIs should be
made available for the client service.

Note that authorization scopes are specific to the resource
service. This information can usually be found in the resource
service documentation.

Scope names can be separated with spaces, or you can put
them on separate lines via the string list editor.

Note: If the resource service requires no scope, set
Scope to None.

Redirection port The OAuth 2.0 protocol requires a free network port on the
client service machine, so that the resource service can return
the authorization results. This port’s number is sent to the
resource service when the authorization is initiated.

Both the resource service and the user machine may have
restrictions on what network ports can be used. Therefore,
this property can contain a comma-separated list of ports that
Switch should try.

The restrictions may be imposed by the firewall policy or the
resource service itself: some resource services require a fixed
redirection URI (including the port] in application settings.

If there are no restrictions on the redirection port, set
Redirection port to Automatic. In that case the operating system
will select a port from the dynamic port range.

If the resource service requires to define the redirection URI
(one or many), specify it as http://127.0.0.1:<port> where <port>
is taken from the list of ports specified in this property.
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OAuth 2.0 Authorization Parameters dialog

If an extra property is left blank, its value will be asked in the OAuth 2.0 Authorization
Parameters dialog when the user invokes the editor.

@ Argument0: OAuth 2.0 Authorization Parameters X

Enter parameters necessary fo initiate QAuth 2.0 authorization

Application ID “ ‘
Application password l ‘

Redirection port

Automatic

Authorization URL ‘ ‘

Token URL | |

Scope

coc

Compared to the extra properties setup in SwitchScripter, only a single redirection port can be
chosen, not a list. If the given port is occupied by another process running on this system, the
authorization process will fail, and the user will have to try another port value.

3.5. Support for Node.|s scripts

From Switch 2020 Spring onwards, it's possible to embed Node.js scripts in your script package.
JavaScript and VBScript remain valid as well, but they are considered ‘legacy’.

3.5.1. About Node.js JavaScript

Node.js

Node.js is an open-source JavaScript runtime environment that allows executing JavaScript
code on any platform. This is basically the executable included in the Switch installation.

Node.js JavaScript (also referred to as ‘Node.js scripting’] is the JavaScript language syntax and
the API (so the functions and objects) supported by the Node.js runtime environment.

Check the following links for detailed information about Node.js and JavaScript:
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e The Node.js project website where you can find all the information about the runtime
environment and the supported API: https://nodejs.org

» Direct link to the Node.js API: https://nodejs.org/download/release/v12.16.1/docs/api/

e Thisis a link to a good JavaScript tutorial: https://javascript.info/

In the Switch Scripting API the functions with callbacks are not supported, as they are difficult

to use and the code is difficult to maintain. Instead, promises and the async/await syntax sugar
on top of them can be used. More info on async/await can be found here: https://javascript.info/
async-await.

Visual Studio Code

Node.js scripts cannot be edited directly in the SwitchScripter development environment.
Therefore it is recommended to use Visual Studio Code to edit Node.js scripts to take full
advantage of the many features and extensions it supports.

For more information about VS Code, refer to: https://code.visualstudio.com/docs/setup/setup-
overview.

However, you can use any code editor you want; there is no limitation.

Debugging capability

VS Code enables you to debug scripts: https://code.visualstudio.com/docs/nodejs/nodejs-
debugging.

For more information about debugging scripts in a Switch environment, refer to Debugging
Node.js scripts on page 40.

Static code analyzer

VS Code comes with a lot of extensions, which you can use to write your scripts. Here's the link
to the extensions: https://code.visualstudio.com/docs/nodejs/extensions.

It's recommended to use ESLint, which helps you keep your code better maintainable. It also
allows you to find and fix bugs earlier. For example, as a lot of Switch Scripting API calls are
asynchronous, it is handy to use the ESLint feature require-await, https://eslint.org/docs/rules/
require-await, to avoid race conditions that are not easy to catch and debug.

3.5.2. Enabling the use of Node.js in Switch

Procedure
If you want to embed a script that includes Node.js, proceed as follows:

1. Setthe Legacy property to No. This will trigger a new property: Include Node.js script.
2. In this property, specify the path to your script. The name of the script must be ‘'main.js’.
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Do Properties

Property Value

Mame SwitchScriptO
Display name

Type Script

Legacy Mo

Include Node.js script C:ftmp/ModelS/main.js

Version 1

How it works

When saving a script package, the specified Node.js script is embedded in the ".sscript” file.
When a "node_modules” folder is found next to the selected Node.js script, it will also be

included in the script package. This way the required node modules can be used by the Node.js
executors when executing the script.

The Node.js executors are part of the Switch Processor component that is installed as part of
the Switch installation. When reopening a script package, the Include Node.js script property will
point to the temporary location where the embedded version of the Node.js script was unpacked

to.
x Y] Properties

Property Value

Name SwitchScript0

Display name

Type Script

Legacy Mo

Include Node.js script  C:/Users/duser/AppData/Roaming/Enfacus/... tempNodelSScriptFolder_03deb/main.js

Version 1

You can view or edit the script via the context menu: Open file in default application or Show file
in Explorer (on Windows) / Finder (on Mac).

0 @ Properties
Property Walue
NJame SwitchScript0 Copy
Display name
Type Seript Select All
Include Node.js script C:/Users/duser/AppData/Roaming/Enfdqus, Show file in Finder lain.js
Version 1

3.5.3. Debugging Node.js scripts

As a script writer, you can debug your Node.js scripts using Chrome or the Visual Studio Code
editor.
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Note: Debugging is only possible for scripts that are NOT password-protected!

Before running and testing your script in a Switch environment, you can try it as a pure Node.js
script by mocking the calls to the Switch Scripting API. For detailed information on debugging
Node.js scripts in VS Code, refer to https://code.visualstudio.com/docs/nodejs/nodejs-debugging.

How to debug your scripts in a Switch environment
Proceed as follows:

1. In Switch Designer, create a new flow and drag a Script element to the canvas.
2. Inthe properties of the Script element:

a. Inthe Script package property, specify the path to your script.

b. Setthe Enable debug mode (which appears when the script package includes a Node.js
script) to Yes.

c. Enterthe port number; 9229 is the default. This port will be used to connect the
debugger to a Node.js process.

d. From the list of entry points in the script, select the entry point(s) you would like to

debug.
Name ErrarScript
Description
Enable debug mode Yes
Port 9229
Debug entry points jobArrived
Script package /Jsers/ancu/Downloads/test.sscript

3. Build a meaningful flow to test your script and activate it.

4. Debug the script using Chrome or the Visual Studio Code editor (see the example below).
When execution comes to one of the selected script entry points, it will be stopped by the
debugger for further investigation. As soon as the debugger stops the execution, you can
access your script automatically.

Example: Debugging a Node.js script in the Visual Studio Code editor

1. Open any folder in VS Code. This can be just an empty folder.
2. Create a new "launch.json" configuration file (Run: Add Configuration... or click Ctrl+Shift
+D), for example:

{ // Use IntelliSense to learn about possible attributes.
// Hover to view descriptions of existing attributes.
// For more information, visit: https://go.microsoft.com/fwlink/?1inkid=830387

"version": "0.2.0",
"configurations": [

{ "type": "node",
"request": "attach",
"name": "Attach",
"skipFiles": [

"<node internals>/**"

]I
"port": 9229
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3. Start debugging (Run: Start debugging or click F5). You should immediately see that the
debugger stopped for the obfuscated code of the script executor.

4. Click F5 once again. Your script will automatically be opened and you will go to the first line
of your script.

5. Puta breakpoint anywhere in the entry point you are debugging. Press F5 to go to it.

6. Here you may find info about arguments and local variables of your entry points and the
script itself.

Note: Private variables are not hidden, but all of them start with an underscore.
Changing or overriding these variables may lead to unpredictable behavior.

3.5.4. Protecting Node.js scripts

As a script writer, you can encrypt your Node.js script code with a password.

To do so, set the "Password protected” property to Yes and enter the password twice.

g @ Properties
Property Value
Name SwitchScriptd
Display name
Type Script
Legacy Mo
Include Node.js script  C:/Users/duser/AppData/Roaming/Enfacus/... /tempNodelSScriptFolder_03deb/main.js
Version 1
Keywords
Tooltip
lcon None
Password protected Ye
Password R
Verify password =y

The same password should be used to decrypt the Node.js script file when opening the
password-protected script package. If the password is correct, the "Include Node.js script”
property will point to the decrypted Node.js script.

Important: For Node.js scripts, even Enfocus will not be able to read the code from

the password-protected script package and cannot unpack it properly if the script
writer doesn't provide the password. The script writer must make sure to not forget the
password, otherwise the script cannot be restored.

Obfuscation

When putting a password on a script package, or when creating a tool/configurator/app, the
Node.js script code is obfuscated and the obfuscated version of the code is included in the
script package in addition to the encrypted original code. The obfuscated version will be used by
Switch to execute the implemented entry points.

The goal of using the obfuscated copy of the code is to avoid the need for Switch to decrypt the
original code and also prevent stealing the code when the script is unpacked or when attaching
a debugger to a Node.js process when the script is being executed. A"node_modules” folder,
which locates next to the Node.js script ‘'main.js’ is not obfuscated. This folder is intended for
3rd-party modules that don't need protection.
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ﬂ Note: The obfuscation is applied only to password-protected Node.js scripts.
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4. Scripting reference

4.1. About the Switch scripting API

The Switch scripting API (application programming interface) provides script elements with
access to information about the job (file or job folder) being processed, the metadata contents
and the job’s processing environment.

The APl documentation in this document is provided for Node.js JavaScript.
Currently, in Node.js scripting we provide support for:

e Accessing script flow element properties, including outgoing connections
e Moving jobs to these connections

e Accessing information about the current job, including the list of associated metadata
datasets

If you need any other functionality that was available in the legacy scripting API, please submit a
feature request to Enfocus.

4.2. Differences between the legacy and the Node s
based API

This chapter explains the differences between the legacy JavaScript APl and Node.js JavaScript
API. It is important for script writers who have already used legacy JavaScript and want to
switch to the new scripting.

The advantage of Node.js scripting is the huge set of modules (collections of JavaScript
functions and objects) available through Node Package Manager. These modules provide much
of the functionality that previously was available in the legacy JavaScript APl and a lot more
other functionality previously unavailable.

The Node.js scripting API provides the essential set of features for a script to work in a Switch
context. The APl will be extended in future versions of Switch.

Methods documentation

The documentation of the available methods on the Switch classes (see further] lists some
methods just with their names and parameters, and some preceded by the word "async’. The
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latter means that the particular method returns a Promise. It is therefore recommended to call
these methods with ‘await’. The other methods can be called without this.

4.2.1. Entry points

Available entry points

e jobArrived

e timerFired

e getlLibraryForProperty

e getlLibraryForConnectionProperty

» validateProperties (replaces isPropertyValid)

» validateConnectionProperties (replaces isConnectionPropertyValid)
e findExternalEditorPath

Refer to Entry points on page 50.

Unavailable entry points

e webhookTriggered

e constructWebhookResponse

e getUpdatedValueForProperty

e getUpdatedValueForConnectionProperty
e findApplicationPath

e checkApplicationPath

e getApplicationLicensing

e licenseApplication

e flowStopTriggered

4.2.2. Property values

Instead of the getPropertyEditor a script user has to use the getPropertyType functions for the
FlowElement and the Connection class. An exact mapping between property type and property
editor is described in PropertyType on page 65.

The getPropertyStringValue function combines the functionality of getPropertyValue and
getPropertyValueList from the legacy scripting: when using a single-line editor the function
returns a string, when using a multi-line editor the function returns an array of strings. As in
the legacy scripting the property values are always returned as strings. In the future, we may
provide functions that return other data types, but for the moment casting them to different data
types is up to the script developer.

In the legacy scripting the getPropertyValue function returned an empty string when the
property in question was a dependent property that was not visible as a result of the setting of
the master property. The new scripting, however, throws an error in such a case. In other words
you should always use getPropertyStringValue inside an if statement that uses the same logic as
the definition of visibility of the dependent property, or place it inside a try-catch construction.

Example:
Master property (yes/no)
Dependent property 1 (visible if "Master property” is yes)
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Dependent property 2 (visible if “Master property” is no)

let dependentPropertyValue;

if (flowElement.getPropertyStringValue ("Master property") == "true") ({
dependentPropertyValue = flowElement.getPropertyStringValue ("Dependent property 1");
} else {

dependentPropertyValue = flowElement.getPropertyStringValue ("Dependent property 2");
}

OR

let dependentPropertyValue;

try {

dependentPropertyValue = flowElement.getPropertyStringValue ("Dependent property 1");
} catch(err) {

dependentPropertyValue = "";

}

There is a difference in the moment the value of a property is evaluated. In the legacy scripting
engine the value of a property is evaluated at the moment of calling s.getPropertyValue inside
the script. In the Node.js engine it is evaluated at the moment the script starts. In practically all
cases that will not make a difference: evaluating a single-line text with variables that takes a
value from an XML dataset will yield the same value whether performed at the start of the script
or during the execution of the script. It is, however, theoretically possible that for example a
variable takes its value from a database and that it does so several times during the execution
of the scriptin a loop. In such a case it is possible that every call returns a different value in the
case of a legacy script, but in a Node.js script it will always have the initial value.

4.2.3. Job file and dataset file access

A script can no longer directly modify a job or a dataset file that is located in the element’s input
folder. The Job::get function and the Job::getDataset function have an accessLevel argument.

If read/write access level is requested, the job or dataset file is automatically copied to a
temporary location where it can be modified by the script. If the job or dataset is modified during
script execution, it is automatically updated in the flow (moved to an output folder) the moment
the sendTo function is called.

For the case where a script needs to generate a new job, the old scripting API offered methods
(Job::createPathWithName and Job::createPathWithExtension), which returned a temporary
path. This path could be used by the script to save the content of the new job and afterwards

it had to be passed as parameter in one of the Job sendTo methods. The sendTo method
automatically converted the file or folder at that temporary location into a new job and routed
it to an output folder. In the new scripting API the script first needs to create a file or folder

on disk and pass this path as parameter to FlowElement::createJob, Job::createChild or
Job::createDataset to explicitly create a job or dataset in Switch from the file or folder. In the
new scripting API, the Job sendTo methods no longer require a path as parameter to be able to
route the job afterwards.

Files or folders that are passed to FlowElement::createJob, Job::createChild, or
Job::createDataset will not automatically be removed by Switch when sending or failing the
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job. Therefore it's up to the script to make sure that temporary files or folders passed to these
methods are correctly removed after sending or failing the job.

4.2.4. Sending jobs

After a job is sent to an output connection, no other calls for this Job object are allowed except
the other sendTo calls and Job::fail. It's a good practice to create a new or child job if you want
to route the original job to more than one connection. A child job is a new job that inherits all the
properties of the parent job (job ticket, datasets, etc.). There is a new method in the Job class to
create a child job. The creation of a child job was not possible in the legacy scripting. However, it
is allowed to call sendTo methods a few times for the same incoming job, if you do not modify it
in the entry point. Also only one sendTo method is allowed for the newly created jobs.

4.2.5. Scripting APl - Mapping table

Legacy Legacy call Node.js scripting
scripting
module +
class

Utility module

Nodejs built-in features + 3rd-party node
modules

XML module

3rd-party node modules

Network module

Nodejs built-in features + 3rd-party node
modules

Database module

3rd-party node modules

Metadata module

All (except All 3rd-party node modules
CP2

classes)

CP2 All Not available

classes

Flow element module

Environ Maintaining global data Switch::getGlobalData,
ment class Switch::setGlobalData,
Switch::removeGlobalData

log FlowElement::log
copy, move, isWindows, isMac, Nodejs built-in features + 3rd-party node
findRegisteredApplication, modules

findApplicationOnDisk,
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Legacy
scripting
module +
class

Legacy call

Node.js scripting

find64BitApplicationOnDisk,
sleep, compress,
uncompress, extract,
archive, unarchive, download,
createPathWithName,
createFileStatistics

getApplicationPath,
getApplicationLicense,
getServerName, getLanguage,
getLanguageEnvironment,
getLicenseSerial,
isinTrialMode,
isLicenseFeatureEnabled,
getSecondsLeft,
getClientConnection

Not available

getSpecialFolderPath

Implemented only for plug-in resources -
FlowElement::getPluginResourcesPath

Switch
class

getFlowName,
getElementName,
getElementlD,
getElementUniquelD,
getScriptName,
getInConnections,
getOutgoingName,
getAvailableCodecs,
getCounter,
isPropertyValueStatic,
isPropertyValueActual, getJobs,
getJobsForConnection,
getTimerlinterval, isDeactivating

Not available

getOutConnections

FlowElement::getOutConnections

getPropertyValue,
getPropertyValuelList

FlowElement::getPropertyStringValue

getPropertyEditor

FlowElement::getPropertyType

getPropertylLocalizedName

FlowElement::getPropertyDisplayName

hasProperty

FlowElement::hasProperty

createNewJob

FlowElement::createJob,
Job::createChild

failProcess

FlowElement::failProcess

setTimerlInterval

FlowElement::setTimerlnterval

Webhooks

Not available

Remote processing

Not available
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Legacy Legacy call Node.js scripting

scripting

module +

class

Connection | getName Connection::getName

class getElementID Connection::getld
getElementUniquelD, Not available
getConnectionType,
allowsSuccess, allowsWarning,
allowsError, isOnHold,
getFolderName, getFileCount,
getByteCount,
getPropertylLocalizedName Connection::getPropertyDisplayName
hasProperty Connection::hasProperty
getPropertyValue, Connection::getPropertyStringValue
getPropertyValueList
getPropertyEditor Connection::getPropertyType

Job class getPath Job::get
getUniqueNamePrefix Job::getld

getName, getNameProper

Job::getName

getExtension, getMacType,
getMacCreator, isType,
getFileCount, getByteCount,
createPathWithName,
createPathWithExtension,
getEmbeddedDataset,
activateFonts, deactivateFonts

Nodejs built-in features + 3rd-party node

modules

isFile

Job::isFile

isFolder

Job::isFolder

sendToNull

Job::sendToNull

sendToSingle

Job::sendToSingle

sendToData Job::sendToData
sendTolog Job::sendTolLog
sendTo Job::sendTo

sendToFilter,
sendToFolderFilter,
failAndRetry, failProcess,
getHierarchyPath,
getEmailAddresses,
getEmailBody, getJobState,
getUserName,
getUserFullName,
getUserEmail, getPriority,
getArrivalStamp,

Not available
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Legacy Legacy call Node.js scripting
scripting
module +
class
setHierarchyPath,
addBottomHierarchySegment,
addTopHierarchySegment,
setEmailAddresses,
addEmailAddress,
setEmailBody,
appendEmailBody,
setJobState, setUserName,
setUserFullName,
setUserEmail, setPriority,
refreshArrivalStamp,
setAutoComplete
fail Job::fail
log Job::log
Private data access and Job::getPrivateData, Job::getPrivateData,
manipulation Job::getPrivateData
Managing external metadata Job::listDatasets, createDataset,
datasets Job::getDataset, Job::removeDataset
Managing job families Not available
Accessing the occurrence trail Not available
Evaluating variables Not available
Occurrence Not available
class
Webhook Not available
Request
class
Webhook Not available
Response
class
Connection Node.js built-in feature
List class
JobList Node.js built-in feature
class

4.3. Entry points

Entry points form the mechanism for passing control from Switch to a script in a structured
manner. Specifically, an entry point is a function defined in a script (according to the rules
specified below) and will be called by the Switch application at the appropriate times. All other
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functions defined in the scripting APl work the other way around: they expect to be called from a
script.

Switch invokes the entry points defined in a script at certain appropriate times, as explained
below.

The first two arguments for each entry point are instances of the Switch and FlowElement
classes. These objects provide access to the common Switch functionality and the flow element
context.

Note: As it is likely that the entry points will call functions that return Promises,
it is also likely that they should be declared as async fuctions. In other words, the
documentation specifies that you can use the entry point

jobArrived(s, flowElement, job)
but in practice you will code it as:

async function jobArrived(s, flowElement, job).

jobArrived(s: Switch, flowElement: FlowElement, job: Job)

This entry point is invoked each time a new job arrives in one of the input folders for the script
element. The newly arrived job is passed to the entry point as an argument.

timerFired(s: Switch, flowElement: FlowElement)

This entry point is invoked for the first time immediately after the flow is activated and
afterwards it is invoked at regular intervals regardless of whether a new job arrived or not.

The default value for the interval is 300 seconds (5 minutes) and can be changed using
flowElement.setTimerlinterval.

getLibraryForProperty(s: Switch, flowElement: FlowElement, tag: String) : String[]

This entry point is invoked when the "select from library” property editor is chosen in the Switch
Designer user interface for one of the properties of the script. The third argument specifies the
tag of the property involved in the operation.

This entry point returns the list of strings to display in the property editor dialog.

getLibraryForConnectionProperty(s: Switch, flowElement: FlowElement, c: Connection, tag:
String) : Stringl]

This entry point is invoked the "select from library” property editor is chosen in the Switch
Designer user interface for one of the properties of the script’'s outgoing connections. The
third and fourth argument specify the connection and the tag of the property involved in the
operation.

This entry point returns the list of strings to display in the property editor dialog.

validateProperties(s: Switch, flowElement: FlowElement, tag: String[]) : [ { tag : String, valid:
Boolean }]

This entry point allows script writers to define their own custom validation logic for regular
script properties (see Validating property values on page 29). It is invoked at appropriate times

to validate the value of a property for the script with "custom” validation, for example when the
user changes the property value in Switch Designer, when the user attempts to activate the
flow in which the script resides, or just before invoking the jobArrived entry point (while the flow
is running).

The third argument specifies the tags of the property that need to be validated.
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This entry point returns an array of pair [{<tag>:<valid>}] where true means that the value of
the specified property is deemed valid, false otherwise. The returned array must contain all the
tags from the input argument. If some tag is missing, the corresponding property is considered
invalid.

validateConnectionProperties(s: Switch, flowElement: FlowElement, c: Connection, tag:
String[l) : [ { tag : String, valid: Boolean } ]

This entry point allows script writers to define their own custom validation logic for properties
on outgoing connections (see Validating property values on page 29). It is invoked at appropriate
times to validate all property values of the script's outgoing connections with “custom”
validation, for example when the user changes the property value in Switch Designer, when
the user attempts to activate the flow in which the script resides, or just before invoking the
jobArrived entry point (while the flow is running).

The third and fourth argument specify the connection and the tag of the property involved in the
operation.

This entry point returns and array of pair [{<tag>:<valid>}] where true means that the value of
the specified property is deemed valid, false otherwise. The returned array must contain all the
tags from the input argument. If some tag is missing, the corresponding property is considered
invalid.

findExternalEditorPath(s: Switch, flowElement: FlowElement, tag: String) : String

This entry point is invoked when an "External Editor” property editor is selected for one of the
script’'s properties in the Switch Designer user interface. The third argument specifies the tag
of the property involved in the operation.

This entry point returns a value that is used as the path for the external editor.

Note:

e Switch expects at least one of the jobArrived and timerFired entry points to be
present in each script.

e The entry points other than jobArrived and timerFired are often invoked while the
flow is inactive, which means there is no valid flow run-time context and no valid
job context. As a consequence, within these entry points calling some methods (e.g.
createJob) of the Switch and FlowElement classes may be not allowed.

4.4. Switch class

The single instance of the Switch class is passed as an argument to the script entry points. It
represents common Switch functionality.

4.4.1. Methods
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4.4.1.1. Managing global data

Note: All these methods throw an error if no arguments are provided, or if the scope
value is not supported.

async getGlobalDatal scope: Scope, tag: String) : String

Returns the value of a global data variable with the specified scope and tag, or returns an
empty string if no global data variable with that scope and tag was set.

async getGlobalDatalscope: Scope, tags: String[l) : Array<{tag: String, value: String}>

Returns a list of objects in the format defined above. The result will contain only the data for the
provided tags. If non-existing tags are provided, the result will not contain the data for these
tags.

async setGlobalDatalscope: Scope, tag: String, value : String )
Sets the value of the global data with the specified scope and tag.
async setGlobalDatalscope: Scope, globalData: Array{tag: String, value: String})

Sets the global data values for the specified tags and scope. If global data with the same tag
name exists, the value of the global data will be replaced with the new one.

async removeGlobalDatalscope: Scope, tag: String)

Removes the global data for the specified scope and tag.

Note: It's recommended to remove global data as soon as it is not needed anymore.

async removeGlobalDatalscope: Scope, tag: String[])

Removes the global data for the specified scope and tags.

Note: It's recommended to remove global data as soon as it is not needed anymore.

4.5, FlowElement class

The single instance of the FlowElement class is passed as an argument to the script entry points
that operate in the context of a particular flow element.

4.5.1. Methods

Note: Methods with the word "async’ return a Promise. It is therefore recommended to
call these functions with "await’. The other functions can be called as they are.

getOutConnectionsl() : Array<Connection>

Returns a list of Connection instances representing the outgoing connections for the flow
element associated with this script. The list is in arbitrary order. If there are no outgoing
connections, the list is empty.
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setTimerlIntervallseconds: Number)

Sets the interval, in seconds, between subsequent invocations of the timerFired entry point (if
it has been declared in the script). The implementation guarantees only that the time between
invocations will not be less than the specified number of seconds. Depending on run-time
circumstances the actual interval may be (much) longer.

The default value for the timer interval is 300 seconds (5 minutes).

Note: setTimerlinterval can only be called from a timerFired entry point!

async getPropertyStringValue(tag:String) : String or String[]

Returns the value of a custom script property as string. The property for which to return the
value is specified by its property tag.

The function throws an “invalid tag” error, if the property with the given tag

¢ s not defined in the script declaration OR
e is adependent property which is not visible for the current value of the parent property.

In case of an OAuthToken property type, the function resolves with a valid OAuth?2 token. It is
refreshed automatically if needed.

getPropertyTypel(tag:String) : PropertyType

Returns the property value type. In case a property value can be entered via different editors,
the property value type is required to correctly interpret the property value. The function throws
an error if the property with the given tag

¢ s not defined in the script declaration OR
e s adependent property, which is not visible for the current value of the parent property.

See the PropertyType enumeration for the possible return values.
hasProperty(tag:String) : Boolean

Returns true if a property with the specified tag is available for the flow element, otherwise
returns false.

getPropertyDisplayName(tag:String) : String

Returns the untranslated name of the property as visible in the user interface in English. This
method is mostly intended for including the property name in a log message.

failProcess(message : String, messageParam: String)

Logs a fatal error for this flow element with the specified message and puts the element
instance in the "problem process” state. messageParam is used as a substitute for %1 in the
message.

Example:

flowElement.failProcess ('Something went wrong with the %1 flow', 'Superman');

Note: When used in entry points other than jobArrived and timerFired, this method
doesn't fail the element, it just logs the error message.

async log(level: LogLevel, message : String, messageParams: Array)
Logs a message of the specified level for this flow element.

Returns when the message is successfully logged, otherwise throws an error.
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Example:
async function() {
try {
await flowElement.log(LogLevel.Warning, 'You are reaching the limits: %1 of %2
attempts remaining.', ['only 1', 101);

} catch (error) {
// do something in case of an error

}

async createJob( path: String ) : Job

Creates a new job from a file or folder that already exists at the specified path. Returns a Job
instance representing a new job with default values that does not correspond to an incoming
job. It should be separately routed using sendTo methods.

If the new job should inherit the job properties of the input job, then use the method
Job::createChild instead.

Note: This method is valid only in jobArrived and timerFired entry points.

Example:

async function timerFired(s, flowElement) {
try {
const newJob...;
await newJob.sendToSingle () ;
} catch(e) {
//catch the error
}

//remove ...

Note: The file or folder that was passed to createJob will not automatically be removed
by Switch when sending or failing the job. Therefore it's up to the script to make sure
that temporary files or folders passed to createJob are correctly removed after sending
or failing the job.

getPluginResourcesPathl() : String

For scripted plug-ins, returns the location of the script resources folder. Throws an exception if
called for Switch scripts.

4.6. Job class

An instance of the Job class represents a job [file or job folder] waiting to be processed in one of
the input folders for the flow element associated with the script. The third argument passed to
the jobArrived entry point is the newly arrived job that triggered the entry point’s invocation.

New job objects can be created using the createJob function of the FlowElement class.
Processing a job in a script usually consists of the following steps:

e Decide on how to process the job based on file type etc.

e Get the path to the incoming job using Job::get() call with the appropriate access level.
e Generate a temporary path for one or more output files or folders.

¢ Create the output(s) in the temporary location.

e Create the output job(s] using Job::createChild() call.

55



Switch

e In addition to (or instead of] creating new jobs it is possible to modify the incoming job.
e Call one of the sendTo functions for each output.

If the incoming job is passed along without change, the Job::sendTol) functions can be called
directly on the incoming job object, skipping all intermediate steps.

A job remains in the input folder until one of the Job::sendTo(] or Job::fail() functions has been
called for the job. The jobArrived entry point will be invoked only once for each job, so if the
entry point does not call a sendTol) or fail() function for the job, the script should do so at a later
time (in a timerFired entry point or in a subsequent invocation of the jobArrived entry point for a
different job).

Note: After the flow restarts, the jobArrived entry point will be invoked once again for all
jobs in the input folder.

4.6.1. Methods

4.6.1.1.

4.6.1.2.

Getting job information

Note: To get the path to the input job look under Accessing job content.

getNamel(includeExtension=true) : String

Returns the file or folder name for the job, but excluding the unique filename prefix (job ID). By
default the returned name includes the file extension. The user can exclude the file extension
by setting the includeExtension argument to false.

getld() : String

Returns the unique job ID. This is a filename prefix used for the job, without the underscores.
For example, for a job named "_0G63D_myjob.txt", this function would return "0G63D".

Callers should not rely on the syntax of the returned string as this may change between Switch
versions.

isFile() : Boolean
Returns true if the job is a single file, false otherwise.
isFolder() : Boolean

Returns true if the job is a folder, false otherwise.

Accessing job content

async get(accessLevel: AccessLevel): String

Returns the path to the job on the file system. It allows the user to read file/folder contents [if
called with AccessLevel.ReadOnly) and/or manipulate it (if called with AccessLevel.ReadWrite).
Any file/folder modification will be detected and uploaded automatically on the routing stage
(see Routing a job on page 61).

Note: If job content modification is detected:
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e |f called with AccessLevel.ReadOnly, an error is thrown.
e |f called with AccessLevel. ReadWrite, the job content is updated with the modified
content.

The above applies to Job::sendToSingle, Job::sendTo, Job::sendToLog and
Job::sendToData.

Throws an error if:

e Unknown accessLevel is provided;

e Any error happens when job content is transferred/accessed.

Example 1:

const fs = require("fs-extra");

async function jobArrived (s, flowElement, job) ({
// READ-WRITE example
const tempPath = await job.get (AccessLevel.ReadWrite);

if (job.isFile()) {
await fs.copy(sourceFile, tempPath); // i.e. replace job file with another file
} else {

// 1.e. replace with your own folder structure
await fs.emptyDir (tempPath) ;
await fs.copy(sourceFolder, tempPath);

}
await job.sendToSingle(); //at this stage, new job content will be uploaded

automatically;

}

Example 2:

const fs = require ("fs-extra):;

async function jobArrived(s, flowElement, job) {
// READ-ONLY example
const jobPath = await job.get (AccessLevel.ReadOnly) ;

if (job.isFile()) {
const content = await fs.readFile(jobPath, { encoding: "utf8" }); // i.e. read

file
content;
await job.log(LogLevel.Info, "Job content is: " + content);

} else {

const folderStructure = await fs.readdir (jobPath); //i.e. read folder structure
await job.log(LogLevel.Info, "Job content structure is: " + folderStructure);

}

await job.sendToSingle(); // on this stage, new dataset content will be uploaded
automatically;

}

4.6.1.3. Logging messages

async log(level: LogLevel, message: String, messageParams: Array)

Logs a message of the specified level for this job, automatically including the appropriate job
information.

If the message string contains references to non-existing message parameters, an error is
thrown. If you want to log a message that contains "%’ , pass it in the message parameters:

await job.log(LogLevel.Info, '%1l', [messagel);
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Example:

async function() {
try {
await job.log(LogLevel.Warning, 'Something takes longer for job %1 with name "%2"
', [job.getId (), job.getName()])
} catch (error) {
// do something in case of an error

4.6.1.4. Manipulating private data

async getPrivateDatal( tag: String) : String

Returns the value of the private data with the specified tag, or an empty string if no private data
with that tag was set for the job.

See examples below.
async getPrivateDatal( tags?: String[]) : Array<{tag: String, value: String}>
Returns:

e |f tags are provided, a list of objects in the format defined above. The result will contain only
data for the provided tags. If non-existing tags are provided, the result will not contain the
data for these tags.

e |[f tags are not provided, a list of objects in the format defined above. The result will contain
all available private data for the job.

See examples below.
async setPrivateDatal tag: String, value: String )

Sets the value of the private data with the specified tag to the specified string. If private data
with the same tag name exists, the value of the private data will be replaced with the new one.

Note: Throws an error if no arguments are provided, or if the value argument is
missing.

async setPrivateData(privateData: Array<{tag: String, value: String}>)

Sets the private data values for the specified tags. If private data with the same tag name exists,
the value of the private data will be replaced with the new one.

Note: Throws an error if no data is specified or if privateData is not an array.

Example for getPrivateData and setPrivateData:

const expectedPrivateData = [

{ tag: 'tagl', wvalue: 'valuel' },
{ tag: 'tag2', value: 'value2' },
{ tag: 'tag3', wvalue: 'value3' },

17

try {
await job.setPrivateData ('tagd4', 'valued');
await job.setPrivateData (expectedPrivateData) ;
let actual = await job.getPrivateDatal() ;
console.log('get all private data:', actual);
actual = await job.getPrivateData('tagl');
console.log('get one existing:', actual);
actual = await job.getPrivateData ('nonExisting') ;
console.log('get one non-existing:', actual);
actual = await job.getPrivateData(['tag2', 'tag3'l):;
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console.log('get specific:', actual);
await job.sendToSingle() ;

} catch (e) {
console.log(e);

job.fail (" ${job.getName ()} : ${e.message} , []);
}
/* Output:
get all private data: [ { tag: 'BeingProcessedByRemoteProcessElement 7.2', value:
'l' },

{ tag: 'tag4', value: 'valued' },
{ tag: 'tagl', wvalue: 'wvaluel' },
{ tag: 'tag2', value: 'value2' },
{ tag: 'tag3', value: 'value3' }

get one existing: valuel

get one non-existing:

get specific: [ { tag: 'tag2', value: 'value2' },
{ tag: 'tag3', value: 'value3' } ]

]

async removePrivateDataltag: String)

Removes private data with the specified tag from the job.

Note: Throws an error if no tag is specified.

async removePrivateData(tags: String[])

Removes private data with the specified tags from the job.

Note: Throws an error if the tags are not specified, or if the array is empty.

Example:
try {
await job.setPrivateData ([
{ tag: 'survivedl', value: 'value survivedl' },

{ tag: 'survived2',6 value: 'value survived2' },
{ tag: 'toBeRemovedl',6 value: 'value removedl' },
{ tag: 'toBeRemoved2',6 value: 'value removed2' },
{ tag: 'toBeRemoved3', value: 'value removed3' },

1);

await job.removePrivateData ('toBeRemovedl');

await job.removePrivateData (['toBeRemoved2', 'toBeRemoved3']):;

await job.sendToSingle() ;

} catch (e) {
console.log(e);
job.fail ("${job.getName ()} : ${e.message} , []);

4.6.1.5. Manipulating datasets

async listDatasets() : Array<{name: String, model: DatasetModel, extension: String}>

Returns a list of all datasets’' names with models and extensions for which a dataset is
associated with the job.

async removeDataset(name: String)

Removes the dataset with the specified name for the job.
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Note:

e Throws an error in case the dataset does not exist.
e Throws an error if no name is specified.

async createDataset(name: String, filePath: String, model: DatasetMode!l)

Creates a new dataset with the specified model and associates it with the specified name. The
new dataset will be uploaded when any sendTo method for the job is called. When failing the
job, the dataset will not be added. Changing the name, model or extension of a dataset is only
possible by creating a new dataset and removing the old one.

The values allowed for the dataset model are: XML, JDF, XMP, and Opaque.

Note:

e Throws an error if neither name, filePath, nor model are specified.

e The file or folder that was passed to createDataset will not automatically be
removed by Switch when sending or failing the job. Therefore it's up to the script
to make sure that temporary files or folders passed to createDataset are correctly
removed after sending or failing the job.

async getDataset(name: String, accessLevel: AccessLevel) : String

Returns the file path for the metadata dataset for the job associated with the specified name.
When calling any sendTo method, the scripting module automatically uploads/replaces the
dataset if the dataset was modified. This also means that when failing the job, the dataset will
not be changed.

Note: If dataset content modification is detected:

e |If called with AccessLevel.ReadOnly, an error is thrown.

e |f called with AccessLevel. ReadWrite, the dataset content is updated with the
modified content.

The above applies to Job::sendToSingle, Job::sendTo, Job::sendToLog and
Job::sendToData.

Throws an error if:

e Unknown AccessLevel is provided;

e Any error happens when the dataset content is transferred/accessed.

Important: We strongly advise you not to use AccesslLevel.ReadWrite for this call.
For more information, refer to this Knowledge Base article.

Example :

const fs = require("fs-extra");

async function jobArrived(s, flowElement, job) {

// READ-ONLY example

const tempPath = await job.getDataset (XMLDataset, AccessLevel.ReadOnly);

const content = await fs.readFile(jobPath, { encoding: "utf8" }); // i.e. read file
content;

await job.log(LogLevel.Info, "Dataset content is: ", content); // no changes
allowed (readonly operation)
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await job.sendToSingle () ;

}

4.6.1.6. Creating a new child job

async createChild( path: String ) : Job

Creates a child job from a file or folder that already exists at the specified path. Returns a
job instance representing a new job that inherits the processing history, external metadata
and private data from the ‘parent’ job. It should be separately routed using one of the sendTo
methods.

If the new job should not inherit the properties of the input job, or if there is no input job as is
usually the case inside the timerFired entry point, then use FlowElement::createJob.

Example:

async function jobArrived(s, flowElement, job) {

try {

const reportJob = await job.createChild(<path to report file>);
await reportJob.sendTolLog (Connection.Level.Success, 'XML');
await job.sendToData (Connection.Level.Success) ;

} catch(e) {

// catch an error

}

// remove <path to report file> in case no longer needed

}

Note: The file or folder that was passed to createChild will not automatically be
removed by Switch when sending or failing the job. Therefore it's up to the script to
make sure that temporary files or folders passed to createChild are correctly removed
after sending or failing the job.

4.6.1.7. Routing a job

After a job is sent to an output connection, no other calls for this Job object are allowed, except
the other sendTo calls and Job::fail. It's a good practice to create a new or child job, if you want
to route the original job to more than one connection. A child job is a new job that inherits all the
properties of the parent job (job ticket, datasets, etc.). There is a new method in the Job class to
create a child job. The creation of a child job was not possible in the legacy scripting.

It is still allowed to call sendTo methods a few times for the same incoming job, if you do not
modify it in the entry point. Only one sendTo method is allowed for the newly created jobs.

Also Job::fail can still be called. It overrides a previously called sendTo method and fails the job.
async sendToNull()

Marks the job as completed without generating any output.

async sendToSingle(newName?: String)

Sends the job to the single outgoing move connection.

The optional argument newName allows to rename the job.

Example:

await job.sendToSingle ('newName.pdf') ;
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await job.sendToSingle () ;

async sendTolc: Connection, newName?: String)
Sends the job to the specified outgoing connection, regardless of the connection type.

The optional argument newName allows to rename the job.

Example:
const outConnections = flowElement.getOutConnections();
for (const connection of outConnections) {
if (job.isFile() && connection.getName () === 'move') ({

await job.sendTo (connection, "sendTo.txt"); // here it is
}
}

async sendToDatallevel: Connection.Level, newName?: String)

Sends the jobs to the outgoing “data” traffic light connections that have the specified connection
level property enabled. The optional argument newName allows to rename the job.

If the script is not configured to use traffic light connections, this function logs an error and
does nothing.

If the flow element has no outgoing connections of the specified level, the job is failed with an
appropriate error message.

Example:

await job.sendToData (Connection.Level.Warning, 'data warning.txt');

await job.sendToData (Connection.Level.Success, 'data success.txt');

async sendToLog(level: Connection.Level, model: DatasetModel, newName?: String)

Sends the job to the outgoing “log” traffic light connections that have the specified connection
level property enabled. The optional argument newName allows to rename the job.

For "data with log” traffic light connections, the job is attached as a metadata dataset to all
"data” jobs, that is jobs routed via SendToData. The model argument defines the metadata
dataset model and the metadata dataset name is taken from the "Dataset name" property of
the outgoing connections.

Note that metadata datasets have automatically generated names and defined extensions.
Therefore after the job is attached as a metadata dataset, its name is lost but the filename
extension is preserved. If the newName argument is defined, the extension of newName will be
used for the attached metadata datasets.

If the script is not configured to use traffic light connections, this function logs an error and
does nothing.

If the flow element has no outgoing connections of the specified level, the job is discarded.

For possible values of the model argument, see DatasetModel. If the model argument has an
unsupported value, an exception is thrown.

Example:

await job.sendTolLog (Connection.Level.Error, DatasetModel.XML, 'log error.xml');
await job.sendToLog (Connection.Level.Warning, DatasetModel.XML, 'log warning.xml');

await job.sendToLog (Connection.Level.Success, DatasetModel.XML, 'log success.xml');
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faillmessage: String, messageParams: String[])

Logs a fatal error for the job with the specified message and moves the job to the problem jobs
folder. messageParams are used as substitutes for %1, %2 etc. in the message. Note that newly
created jobs are not moved to the problem jobs folder (i.e. a job created using ‘createChild(])’ or
‘createJob()’ and failed during the same entry point invocation is not moved).

If the message string contains references to non-existing message parameters, an error is
thrown. See Log.

Example:

job.fail ('Something went wrong with the job %1', [job.getName()])

4.7. Connection class

An instance of the Connection class represents an outgoing connection for the flow element
associated with the script. Connection objects can be obtained through functions of the
FlowElement class.

4.7.1. Methods

Note: Methods with the word "async’ return a Promise. It is therefore recommended to
call these functions with "await’. The other functions can be called as they are.

getNamel() : String
Returns the name of the connection as displayed in the canvas; this may be an empty string.

getld() : String

Returns a string that uniquely identifies the connection (within the limits of the guarantees
described below). Callers should not rely on the syntax of the returned string as this may
change between Switch versions.

The element ID for a particular flow element offers the following fundamental guarantees:

e |t differs from the element ID for any other flow element in any currently active flow.

e [t remains unchanged as long as the flow in which it resides is not edited, even if the flow is
deactivated and reactivated and across Switch sessions.

e The element ID for a connection is never equal to the element ID for a non-connection flow
element.

Note that holding or releasing connections or renaming the flow does not count as editing in
this context. However, exporting and re-importing (or upgrading) a flow, or renaming a flow
element inside the flow, does count as editing.

async getPropertyStringValue(tag:String) : String or String[]

Returns the value of a custom outgoing connection property as string. The property for which to
return the value is specified by its property tag.

See FlowElement.getPropertyStringValue.
getPropertyTypeltag:String) : PropertyType

Returns the connection property value type.

63



Switch

See FlowElement.getPropertyType.
hasProperty(tag:String) : Boolean

Returns true if a property with the specified tag is available for the connection, otherwise
returns false.

getPropertyDisplayNameltag:String) : String

Returns the name of the property as visible in the user interface. (However, this is an
untranslated name.) This method is mostly intended for including the property name in a log
message.

Level: enumeration

Connection.Level is a static field of the Connection instance that represents the traffic light
level of the connection.

It's used to easily provide one of the following supported levels:

e Connection.Level.Error

e Connection.Level.Warning

e Connection.Level.Success.

Example:
await job.sendToLog (Connection.Level.Error, DatasetModel.XML, 'log error.xml');
await job.sendTolLog (Connection.Level.Warning, DatasetModel.XML, 'log warning.xml');
await job.sendToLog (Connection.Level.Success, DatasetModel.XML, 'log success.xml');
await job.sendToData (Connection.Level.Error, 'data error.txt');

await job.sendToData (Connection.Level.Warning, 'data warning.txt');
await job.sendToData (Connection.Level.Success, 'data success.txt');

4.8. Enumerations

4.8.1. LoglLevel

LoglLevel is an enumeration that represents supported levels of log messages. It is used to
define the log level when a user calls the Job::log or the FlowElement::log method.

Allowed values are:

e Loglevel.Error
e LoglLevel.Warning
e LogLevel.Info

4.8.2. AccesslLevel

AccesslLevel is an enumeration that defines access rights to the job content. It is used to define
access rights when a user calls the job::get method.

Allowed values are:

* Accesslevel.ReadOnly
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4.8.3. PropertyType
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PropertyType is an enumeration that defines the property value type.
Possible values are:

e PropertyType.Literal

e PropertyType.Number

e PropertyType.Date

e PropertyType.HoursAndMinutes
e PropertyType.Boolean

e PropertyType.String

e PropertyType.FilePath

e PropertyType.FolderPath

e PropertyType.FileType

e PropertyType.FolderPattern
e PropertyType.Regex

e PropertyType.OAuthToken

Editors

The property value type depends on the editor that the user used to enter the property value.

Here is the correspondence between property value types and editors:

PropertyType Editor

Literal Literal

Number Inline editor: Number
Date Inline editor: Date

Inline editor: Date and time

HoursAndMinutes Inline editor: Hours and minutes

Boolean Inline editor: No/Yes list

Condition with variables

FilePath Choose file
FolderPath Choose folder
FileType File type

File types

File patterns
FolderPattern Folder patterns
Regex Regular expression
OAuthToken OAuth 2.0 authorization
String Everything else
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Remarks

If an Inline editor: String was used, but the property allows for a Choose file or Choose folder
editor, the property type is considered FilePath or FolderPath respectively.

In case the Literal editor and literal editor name None was used, an empty string ("] will be
returned as property string value. For all other literal editor names, the literal editor name
will be returned as property string value.

Note that PropertyType.Number is an integer (as it is not possible to define an editor in
SwitchScripter that produces floating-point values for a script property).

4.8.4. DatasetModel

DatasetModel is an enumeration that defines the metadata data model. Possible values are:

DatasetModel.Opaque
DatasetModel. XML
DatasetModel.XMP
DatasetModel.JDF

4.8.5. Scope

Scope is an enumeration that represents the scope for global data.

It is used when the user manages global data and calls Switch::getGlobalData,
Switch::setGlobalData, or Switch::removeGlobalData.

Possible values are:

Scope.FlowElement: The data is read/written for this specific instance of the element in the
flow. Other flow element instances are not able to access it regardless of whether they are
using the same script or not.

Scope.Element: The data is read/written for all instances of this specific type of element, i.e.
all flow element instances using the same script are able to read and write to it, while other
types of elements using a different script are not able to access it.

Scope.Global: The data is read/written in global space, in other words, any flow element
instance using any script can access it.

Note: It is strongly advised to only use global scope when really required and to use
Element or FlowElement scope where possible. When writing data in global scope it
is the script programmer’s responsibility to use distinct names as global data tags to
prevent clashes with other scripts (including those written by other programmers)
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0. Third-Party License Information

The third-party applications included in Switch are listed below. Additional information
about third-party licenses can be found in the Resources > Licenses subfolder of the Switch
installation folder.

This product includes lzw-ab.

Copyright (c) David Bryant
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of Conifer Software nor the names of its contributors
may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes Botan.

Copyright (C) 1999-2009 Jack Lloyd
2001 Peter J Jones

2004-2007 Justin Karneges

2004 Vaclav Ovsik

2005 Matthew Gregan

2005-2006 Matt Johnston

2006 Luca Piccarreta

2007 Yves Jerschow

2007-2008 FlexSecure GmbH
2007-2008 Technische Universitat Darmstadt
2007-2008 Falko Strenzke

2007-2008 Martin Doering

2007 Manuel Hartl

2007 Christoph Ludwig

2007 Patrick Sona

2010 Olivier de Gaalon

All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions, and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions, and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR(S) "AS IS" AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR (S) OR CONTRIBUTOR(S) BE
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LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes ICC Profiles.

Some ICC Profiles were created by FFEI Ltd. (www.ffei.co.uk) using Fujifilm
ColourKit Profiler Suite (www.colourprofiling.com)

This product includes ICC Profiles.

Some ICC profiles are copyright (C) by European Color Initiative, www.eci.org

This product includes ICC Profiles.

Some ICC profiles are copyright (C) of WAN-IFRA, www.wan-ifra.org

This product includes ICC Profiles.

Some ICC profiles are copyright (C) IDEAlliance(R). G7(R), GRACol (R) and
SWOP (R) are all registered trademarks of IDEAlliance(C).

This product includes PANTONE Color Libraries.

PANTONE® and other Pantone trademarks are the property of Pantone LLC.
Pantone is a wholly owned subsidiary of X-Rite, Incorporated.

This product includes curl.

Copyright (c) 1996 - 2015, Daniel Stenberg, <daniel@haxx.se>.
All rights reserved.

Permission to use, copy, modify, and distribute this software for any purpose
with or without fee is hereby granted, provided that the above copyright
notice and this permission notice appear in all copies.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF THIRD PARTY RIGHTS. IN
NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR
OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE
OR OTHER DEALINGS IN THE SOFTWARE.

Except as contained in this notice, the name of a copyright holder shall not
be used in advertising or otherwise to promote the sale, use or other dealings
in this Software without prior written authorization of the copyright holder.

This product includes LibTIFF.

Copyright (c) 1988-1997 Sam Leffler
Copyright (c) 1991-1997 Silicon Graphics, Inc.

Permission to use, copy, modify, distribute, and sell this software and

its documentation for any purpose is hereby granted without fee, provided
that (i) the above copyright notices and this permission notice appear in
all copies of the software and related documentation, and (ii) the names of
Sam Leffler and Silicon Graphics may not be used in any advertising or
publicity relating to the software without the specific, prior written
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permission of Sam Leffler and Silicon Graphics.

THE SOFTWARE IS PROVIDED "AS-IS" AND WITHOUT WARRANTY OF ANY KIND,
EXPRESS, IMPLIED OR OTHERWISE, INCLUDING WITHOUT LIMITATION, ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

IN NO EVENT SHALL SAM LEFFLER OR SILICON GRAPHICS BE LIABLE FOR

ANY SPECIAL, INCIDENTAL, INDIRECT OR CONSEQUENTIAL DAMAGES OF ANY KIND,

OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,

WHETHER OR NOT ADVISED OF THE POSSIBILITY OF DAMAGE, AND ON ANY THEORY OF

LIABILITY, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE
OF THIS SOFTWARE.

This product includes Minizip.

Copyright (C) 1998-2005 Gilles Vollant

Modifications of Unzip for Zip64
Copyright (C) 2007-2008 Even Rouault

Modifications for Zip64 support on both zip and unzip
Copyright (C) 2009-2010 Mathias Svensson
http://result42.com

Modifications for AES, PKWARE disk spanning
Copyright (C) 2010-2014 Nathan Moinvaziri

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

This product includes zlib.
Copyright (C) 1995-2004 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

This product includes FreeType.

Portions of this software are copyright (C) 2014 The FreeType
Project (www.freetype.org) licensed under the Freetype License.
All rights reserved.

This product includes Google Breakpad.
Copyright (c) 2006, Google Inc. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

* Redistributions in binary form must reproduce the above

copyright notice, this list of conditions and the following disclaimer
in the documentation and/or other materials provided with the
distribution.

* Neither the name of Google Inc. nor the names of its

contributors may be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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This product includes curl.

Copyright (c) 1996 - 2011, Daniel Stenberg, <daniel@haxx.se>.
All rights reserved.

Permission to use, copy, modify, and distribute this software for any purpose
with or without fee is hereby granted, provided that the above copyright
notice and this permission notice appear in all copies.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF THIRD PARTY RIGHTS. IN
NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM,
DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR
OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE
OR OTHER DEALINGS IN THE SOFTWARE.

This product includes Google Logging Library (glog) .

Copyright (c) 2008, Google Inc.
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above

copyright notice, this list of conditions and the following disclaimer
in the documentation and/or other materials provided with the
distribution.

* Neither the name of Google Inc. nor the names of its

contributors may be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes Protocol Buffers.

Copyright (c) 2008, Google Inc.
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

* Redistributions in binary form must reproduce the above

copyright notice, this list of conditions and the following disclaimer
in the documentation and/or other materials provided with the
distribution.

* Neither the name of Google Inc. nor the names of its

contributors may be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
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DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes gSOAP.
EXHIBIT B.

Part of the software embedded in this product is gSOAP software.
Portions created by gSOAP are Copyright (C) 2001-2007 Robert A. van Engelen,
Genivia inc. All Rights Reserved.

THE SOFTWARE IN THIS PRODUCT WAS IN PART PROVIDED BY GENIVIA INC AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY,
OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes ICU.

Copyright (c) 1995-2014 International Business Machines Corporation and others
All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy of

this software and associated documentation files (the "Software"), to deal in
the

Software without restriction, including without limitation the rights to use,

copy, modify, merge, publish, distribute, and/or sell copies of the Software,
and

to permit persons to whom the Software is furnished to do so, provided that the

above copyright notice(s) and this permission notice appear in all copies of the

Software and that both the above copyright notice(s) and this permission notice

appear in supporting documentation.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF THIRD PARTY RIGHTS. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR HOLDERS INCLUDED IN THIS NOTICE BE LIABLE FOR ANY
CLAIM, OR ANY SPECIAL INDIRECT OR CONSEQUENTIAL DAMAGES, OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF
CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION
WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

This product includes 1iODBC.

Copyright (C) 1995-2006, OpenlLink Software Inc and Ke Jin.
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

3. Neither the name of OpenLink Software Inc. nor the names of its
contributors may be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL OPENLINK OR CONTRIBUTORS

BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY,
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OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF
THE POSSIBILITY OF SUCH DAMAGE.

This product includes JBIG2Lib.

Portions of this product copyrights (C) 2002 Glyph & Cog, LLC.

This product includes JPEGLib.
This software is copyright (C) 1991-2016, Thomas G. Lane, Guido Vollbeding.
All Rights Reserved.

This software is based in part on the work of the Independent JPEG Group.

This product includes Little CMS.

Little CMS
Copyright (c) 1998-2011 Marti Maria Saguer

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.

This product includes libpng.
Copyright (c) 2000-2002 Glenn Randers-Pehrson

The PNG Reference Library is supplied "AS IS". The Contributing Authors
and Group 42, Inc. disclaim all warranties, expressed or implied,
including, without limitation, the warranties of merchantability and of
fitness for any purpose. The Contributing Authors and Group 42, Inc.
assume no liability for direct, indirect, incidental, special, exemplary,
or consequential damages, which may result from the use of the PNG
Reference Library, even if advised of the possibility of such damage.
There is no warranty against interference with your enjoyment of the
library or against infringement. There is no warranty that our

efforts or the library will fulfill any of your particular purposes

or needs. This library is provided with all faults, and the entire

risk of satisfactory quality, performance, accuracy, and effort is with
the user.

This product includes libxml2.
Copyright (C) 1998-2012 Daniel Veillard. All Rights Reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is fur-
nished to do so, subject to the following conditions:
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The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FIT-
NESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN

THE SOFTWARE.

This product includes mongodb.
Copyright (c) 2018 MongoDB, Inc.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY

APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT

HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM TABAS ISTAD WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM

IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF

ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

This product includes IP*Works!.
Copyright (c) 2017 /n software inc. - All rights reserved.

DISCLAIMER OF WARRANTY. THE LICENSED SOFTWARE IS PROVIDED "AS IS" WITHOUT
WARRANTY OF ANY KIND, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. FURTHER, /N SOFTWARE
SPECIFICALLY DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATIONS REGARDING THE
USE, OR THE RESULTS OF THE USE, OF THE LICENSED SOFTWARE OR DOCUMENTATION IN TERMS
OF CORRECTNESS, ACCURACY, RELIABILITY, CURRENTNESS, OR OTHERWISE. THE ENTIRE RISK AS
TO THE RESULTS AND PERFORMANCE OF THE LICENSED SOFTWARE IS ASSUMED BY YOU. NO ORAL
OR WRITTEN INFORMATION OR ADVICE GIVEN BY /N SOFTWARE OR ITS EMPLOYEES SHALL CREATE
A WARRANTY OR IN ANY WAY INCREASE THE SCOPE OF THIS WARRANTY, AND YOU MAY NOT RELY
ON ANY SUCH INFORMATION OR ADVICE. FURTHER, THE LICENSED SOFTWARE IS NOT FAULT-

TOLERANT AND IS NOT DESIGNED, MANUFACTURED OR INTENDED FOR USE OR RESALE AS ON-LINE
CONTROL EQUIPMENT IN HAZARDOUS ENVIRONMENTS REQUIRING FAIL-SAFE PERFORMANCE, SUCH AS
IN THE OPERATION OF NUCLEAR FACILITIES, AIRCRAFT NAVIGATION OR COMMUNICATION SYSTEMS,
AIR TRAFFIC CONTROL, DIRECT LIFE SUPPORT MACHINES, OR WEAPONS SYSTEMS, IN WHICH THE
FAILURE OF THE LICENSED SOFTWARE COULD LEAD DIRECTLY TO DEATH, PERSONAL INJURY, OR
SEVERE PHYSICAL OR ENVIRONMENTAL DAMAGE ("HIGH RISK ACTIVITIES"). /N SOFTWARE AND ITS
SUPPLIERS SPECIFICALLY DISCLAIM ANY EXPRESS OR IMPLIED WARRANTY OF FITNESS FOR HIGH
RISK ACTIVITIES.

LIMITATION ON LIABILITY. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW,

IN NO EVENT WILL /N SOFTWARE'S TOTAL AGGREGATE AND CUMULATIVE LIABILITY TO YOU FOR
ANY AND ALL CLAIMS OF ANY KIND ARISING HEREUNDER EXCEED THE AMOUNT OF LICENSE FEES
ACTUALLY PAID BY YOU FOR THE LICENSED SOFTWARE GIVING RISE TO THE CLAIM IN THE TWELVE
MONTHS PRECEDING THE CLAIM. /N SOFTWARE'S LICENSORS AND THEIR SUPPLIERS SHALL HAVE NO
LIABILITY TO YOU FOR ANY DAMAGES SUFFERED BY YOU OR ANY THIRD PARTY AS A RESULT OF
USING THE LICENSED SOFTWARE, OR ANY PORTION THEREOF. NOTWITHSTANDING THE FOREGOING,
IN NO EVENT SHALL /N SOFTWARE, ITS LICENSORS, OR ANY OF THEIR RESPECTIVE SUPPLIERS

BE LIABLE FOR ANY LOST REVENUE, PROFIT OR DATA, OR FOR INDIRECT, PUNITIVE, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY CHARACTER, INCLUDING, WITHOUT LIMITATION,
ANY COMMERCIAL DAMAGES OR LOSSES, HOWEVER CAUSED AND REGARDLESS OF THE THEORY OF
LIABILITY, ARISING OUT OF THE USE OR INABILITY TO USE THE LICENSED SOFTWARE, OR ANY
PORTION THEREOF, EVEN IF /N SOFTWARE, ITS LICENSORS AND/OR ANY OF THEIR RESPECTIVE
SUPPLIERS HAVE BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES. SOME STATES DO NOT
ALLOW THE EXCLUSION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE ABOVE LIMITATIONS
MAY NOT APPLY. EACH EXCLUSION OF LIMITATION IS INTENDED TO BE SEPARATE AND THEREFORE
SEVERABLE.

This product includes IP*Works! SSH.
Copyright (c) 2017 /n software inc. - All rights reserved.

DISCLAIMER OF WARRANTY. THE LICENSED SOFTWARE IS PROVIDED "AS IS" WITHOUT
WARRANTY OF ANY KIND, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF
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MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. FURTHER, /N SOFTWARE
SPECIFICALLY DOES NOT WARRANT, GUARANTEE, OR MAKE ANY REPRESENTATIONS REGARDING THE
USE, OR THE RESULTS OF THE USE, OF THE LICENSED SOFTWARE OR DOCUMENTATION IN TERMS
OF CORRECTNESS, ACCURACY, RELIABILITY, CURRENTNESS, OR OTHERWISE. THE ENTIRE RISK AS
TO THE RESULTS AND PERFORMANCE OF THE LICENSED SOFTWARE IS ASSUMED BY YOU. NO ORAL
OR WRITTEN INFORMATION OR ADVICE GIVEN BY /N SOFTWARE OR ITS EMPLOYEES SHALL CREATE
A WARRANTY OR IN ANY WAY INCREASE THE SCOPE OF THIS WARRANTY, AND YOU MAY NOT RELY
ON ANY SUCH INFORMATION OR ADVICE. FURTHER, THE LICENSED SOFTWARE IS NOT FAULT-
TOLERANT AND IS NOT DESIGNED, MANUFACTURED OR INTENDED FOR USE OR RESALE AS ON-LINE
CONTROL EQUIPMENT IN HAZARDOUS ENVIRONMENTS REQUIRING FAIL-SAFE PERFORMANCE, SUCH AS
IN THE OPERATION OF NUCLEAR FACILITIES, AIRCRAFT NAVIGATION OR COMMUNICATION SYSTEMS,
ATR TRAFFIC CONTROL, DIRECT LIFE SUPPORT MACHINES, OR WEAPONS SYSTEMS, IN WHICH THE
FAILURE OF THE LICENSED SOFTWARE COULD LEAD DIRECTLY TO DEATH, PERSONAL INJURY, OR
SEVERE PHYSICAL OR ENVIRONMENTAL DAMAGE ("HIGH RISK ACTIVITIES"). /N SOFTWARE AND ITS
SUPPLIERS SPECIFICALLY DISCLAIM ANY EXPRESS OR IMPLIED WARRANTY OF FITNESS FOR HIGH
RISK ACTIVITIES.
LIMITATION ON LIABILITY. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW,

IN NO EVENT WILL /N SOFTWARE'S TOTAL AGGREGATE AND CUMULATIVE LIABILITY TO YOU FOR
ANY AND ALL CLAIMS OF ANY KIND ARISING HEREUNDER EXCEED THE AMOUNT OF LICENSE FEES
ACTUALLY PAID BY YOU FOR THE LICENSED SOFTWARE GIVING RISE TO THE CLAIM IN THE TWELVE
MONTHS PRECEDING THE CLAIM. /N SOFTWARE'S LICENSORS AND THEIR SUPPLIERS SHALL HAVE NO
LIABILITY TO YOU FOR ANY DAMAGES SUFFERED BY YOU OR ANY THIRD PARTY AS A RESULT OF
USING THE LICENSED SOFTWARE, OR ANY PORTION THEREOF. NOTWITHSTANDING THE FOREGOING,
IN NO EVENT SHALL /N SOFTWARE, ITS LICENSORS, OR ANY OF THEIR RESPECTIVE SUPPLIERS
BE LIABLE FOR ANY LOST REVENUE, PROFIT OR DATA, OR FOR INDIRECT, PUNITIVE, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES OF ANY CHARACTER, INCLUDING, WITHOUT LIMITATION,
ANY COMMERCIAL DAMAGES OR LOSSES, HOWEVER CAUSED AND REGARDLESS OF THE THEORY OF
LIABILITY, ARISING OUT OF THE USE OR INABILITY TO USE THE LICENSED SOFTWARE, OR ANY
PORTION THEREOF, EVEN IF /N SOFTWARE, ITS LICENSORS AND/OR ANY OF THEIR RESPECTIVE
SUPPLIERS HAVE BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES. SOME STATES DO NOT
ALLOW THE EXCLUSION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE ABOVE LIMITATIONS
MAY NOT APPLY. EACH EXCLUSION OF LIMITATION IS INTENDED TO BE SEPARATE AND THEREFORE
SEVERABLE.

This product includes sglite3.

Copyright (c) MapBox
All rights reserved.

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

- Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

- Redistributions in binary form must reproduce the above copyright notice, this
list of conditions and the following disclaimer in the documentation and/or
other materials provided with the distribution.

- Neither the name "MapBox" nor the names of its contributors may be
used to endorse or promote products derived from this software without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes javascript-obfuscator.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
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THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL <COPYRIGHT HOLDER> BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND
ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes OpenJPEG.

The copyright in this software is being made available under the 2-clauses
BSD License, included below. This software may be subject to other third
party and contributor rights, including patent rights, and no such rights
are granted under this license.

Copyright (c) 2002-2014, Universite catholique de Louvain (UCL), Belgium
Copyright (c) 2002-2014, Professor Benoit Macqg

Copyright (c) 2003-2014, Antonin Descampe

Copyright (c) 2003-2009, Francois-Olivier Devaux

Copyright (c) 2005, Herve Drolon, Freelmage Team

Copyright (c) 2002-2003, Yannick Verschueren

Copyright (c) 2001-2003, David Janssens

Copyright (c) 2011-2012, Centre National d'Etudes Spatiales (CNES), France
Copyright (c) 2012, CS Systemes d'Information, France

All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS'
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE
LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

This product includes OpenSSL.
Copyright (c) 1998-2017 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to
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endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT "~ "AS IS'' AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes OpenSSL.

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in t
documentation and/or other materials provided with the distributi

3. All advertising materials mentioning features or use of this soft
must display the following acknowledgement:

"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"

The word 'cryptographic' can be left out if the rouines from the
being used are not cryptographic related :-).

4. If you include any Windows specific code (or a derivative thereof
the apps directory (application code) you must include an acknowl
"This product includes software written by Tim Hudson (tjh@crypts

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND
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oft.com)"

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQU
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GO
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,

LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN AN
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY

SUCH DAMAGE.

This product includes patented technology.

This product and use of this product is under license from Markzware
under U.S. Patent No. 5,963,641.

This product includes Python.

Copyright (c) 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009,
2012 Python Software Foundation. All Rights Reserved.
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PSF is making Python available to Licensee on an "AS IS"

basis. PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR
IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND
DISCLAIMS ANY REPRESENTATION OR WARRANTY OF MERCHANTABILITY OR FITNESS
FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON WILL NOT

INFRINGE ANY THIRD PARTY RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS

A RESULT OF MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON,

OR ANY DERIVATIVE THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

This product includes Qt Script for Applications (QSA).
Copyright (C) 1992-2007 Trolltech AS. All rights reserved.

This software is provided AS IS with NO WARRANTY OF ANY KIND, INCLUDING THE
WARRANTY OF DESIGN, MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

This product includes Qt.

The software uses Qt, licensed under LGPL v3. The Qt Toolkit is Copyright (C)
2019 The Qt Company Ltd.

Portions of this software are copyright (C) 2006-2015 The FreeType Project
(www.freetype.org). All rights reserved.

Copyright (C) 1991-2011, Thomas G. Lane, Guido Vollbeding.
This software is based in part on the work of the Independent JPEG Group.

Secure Hash Algorithm SHA-3 - brg endian
Copyright (c) 1998-2013, Brian Gladman, Worcester, UK. All rights reserved.

LICENSE TERMS

The redistribution and use of this software (with or without changes)
is allowed without the payment of fees or royalties provided that:

1. source code distributions include the above copyright notice, this
list of conditions and the following disclaimer;

2. binary distributions include the above copyright notice, this list
of conditions and the following disclaimer in their documentation;

3. the name of the copyright holder is not used to endorse products
built using this software without specific written permission.

DISCLAIMER

This software is provided 'as is' with no explicit or implied warranties
in respect of its properties, including, but not limited to, correctness
and/or fitness for purpose.

This product includes QtActiveQt.
Copyright (C) 2017 The Qt Company Ltd.

Redistribution and use in source and binary forms, with or without
modification,

are permitted provided that the following conditions are met: *
Redistributions of

source code must retain the above copyright notice, this list of conditions
and the

following disclaimer. * Redistributions in binary form must reproduce the
above

copyright notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution. * Neither
the

name of The Qt Company Ltd nor the names of its contributors may be used to
endorse

or promote products derived from this software without specific prior written
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permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY

EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES

OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO
EVENT

SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,

INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED

TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR

BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER
IN

CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN

ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH

DAMAGE .

This product includes QtDeclarative.

The Qt Toolkit is Copyright (C) 2019 The Qt Company Ltd.

This product includes QtCopyDialog.

Copyright (c) 2009 Nokia Corporation and/or its subsidiary(-ies).
All rights reserved.

BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO

WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
LIBRARY IS WITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

This product includes QtMigration.
Copyright (C) 2013 Digia Plc and/or its subsidiary(-ies).

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:
* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.
* Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.
* Neither the name of Digia Plc and its Subsidiary(-ies) nor the names
of its contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE."
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This product includes QtService.
Copyright (C) 2010 Nokia Corporation and/or its subsidiary(-ies).

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

* Neither the name of Nokia Corporation and its Subsidiary(-ies) nor
the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes QtSingleApplication.

Copyright (C) 2010 Nokia Corporation and/or its subsidiary(-ies). All rights
reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are
met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

* Neither the name of Nokia Corporation and its Subsidiary(-ies) nor
the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes Qt SQL driver plugin (gsglodbc) .
Copyright (C) 1992-2008 Trolltech ASA. All rights reserved.

Warranty Disclaimer: The Licensed Software is licensed to Licensee

"as is". To the maximum extent permitted by applicable law, Trolltech on
behalf of itself and its suppliers, disclaims all warranties and
conditions, either express or implied, including, but not limited to,
implied warranties of merchantability, fitness for a particular purpose,
title and non-infringement with regard to the Licensed Software.
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Limitation of Liability: If, Trolltech's warranty disclaimer
notwithstanding, Trolltech is held liable to Licensee, whether in
contract, tort or any other legal theory, based on the Licensed
Software, Trolltech's entire liability to Licensee and Licensee's
exclusive remedy shall be, at Trolltech's option, either (A) return of
the price Licensee paid for the Licensed Software, or (B) repair or
replacement of the Licensed Software, provided Licensee returns to

Trolltech all copies of the Licensed Software as originally delivered to

Licensee. Trolltech shall not under any circumstances be liable to
Licensee based on failure of the Licensed Software if the failure
resulted from accident, abuse or misapplication, nor shall Trolltech
under any circumstances be liable for special damages, punitive or
exemplary damages, damages for loss of profits or interruption of
business or for loss or corruption of data. Any award of damages from
Trolltech to Licensee shall not exceed the total amount Licensee has
paid to Trolltech in connection with this Agreement.

This product includes QtSqgl.
Copyright (c) 2009 Nokia Corporation and/or its subsidiary(-ies).

BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO

WARRANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR
OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY OF ANY
KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
LIBRARY IS WITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

This product includes QtWebEngine.

The software uses QtWebEngine, licensed under LGPL v3. The Qt Toolkit is

Copyright (C) 2019 The Qt Company Ltd.
This product includes chromium.
Copyright 2015 The Chromium Authors. All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions are

met:

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.
* Redistributions in binary form must reproduce the above

copyright notice, this list of conditions and the following disclaimer

in the documentation and/or other materials provided with the
distribution.

* Neither the name of Google Inc. nor the names of its
contributors may be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes jQuery CookieBar.

UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN WRITING, LICENSOR

Switch
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OFFERS THE WORK AS-IS AND MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY
KIND CONCERNING THE WORK, EXPRESS, IMPLIED, STATUTORY OR OTHERWISE,
INCLUDING, WITHOUT LIMITATION, WARRANTIES OF TITLE, MERCHANTIBILITY,
FITNESS FOR A PARTICULAR PURPOSE, NONINFRINGEMENT, OR THE ABSENCE OF
LATENT OR OTHER DEFECTS, ACCURACY, OR THE PRESENCE OF ABSENCE OF ERRORS,
WHETHER OR NOT DISCOVERABLE. SOME JURISDICTIONS DO NOT ALLOW THE
EXCLUSION OF IMPLIED WARRANTIES, SO SUCH EXCLUSION MAY NOT APPLY TO YOU.

Limitation on Liability.* EXCEPT TO THE EXTENT REQUIRED BY

APPLICABLE LAW, IN NO EVENT WILL LICENSOR BE LIABLE TO YOU ON ANY LEGAL
THEORY FOR ANY SPECIAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY
DAMAGES ARISING OUT OF THIS LICENSE OR THE USE OF THE WORK, EVEN IF
LICENSOR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

This product includes LibTIFF.

Copyright (c) 1988-1997 Sam Leffler
Copyright (c) 1991-1997 Silicon Graphics, Inc.

Permission to use, copy, modify, distribute, and sell this software and

its documentation for any purpose is hereby granted without fee, provided
that (i) the above copyright notices and this permission notice appear in
all copies of the software and related documentation, and (ii) the names of
Sam Leffler and Silicon Graphics may not be used in any advertising or
publicity relating to the software without the specific, prior written
permission of Sam Leffler and Silicon Graphics.

THE SOFTWARE IS PROVIDED "AS-IS" AND WITHOUT WARRANTY OF ANY KIND,
EXPRESS, IMPLIED OR OTHERWISE, INCLUDING WITHOUT LIMITATION, ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

IN NO EVENT SHALL SAM LEFFLER OR SILICON GRAPHICS BE LIABLE FOR

ANY SPECIAL, INCIDENTAL, INDIRECT OR CONSEQUENTIAL DAMAGES OF ANY KIND,
OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER OR NOT ADVISED OF THE POSSIBILITY OF DAMAGE, AND ON ANY THEORY OF
LIABILITY, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE

OF THIS SOFTWARE.

This product includes UnRAR.
Copyright (c) 1993 Alexander Roshal

THE RAR ARCHIVER AND THE UNRAR UTILITY ARE DISTRIBUTED "AS IS".
NO WARRANTY OF ANY KIND IS EXPRESSED OR IMPLIED. YOU USE AT
YOUR OWN RISK. THE AUTHOR WILL NOT BE LIABLE FOR DATA LOSS,
DAMAGES, LOSS OF PROFITS OR ANY OTHER KIND OF LOSS WHILE USING
OR MISUSING THIS SOFTWARE.

This product includes XMP Toolkit.

Copyright (c) 1999 - 2010, Adobe Systems Incorporated
All rights reserved.

Redistribution and use in source and binary forms, with or
without modification, are permitted provided that the following
conditions are met:

* Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

* Neither the name of Adobe Systems Incorporated, nor the names of its
contributors may be used to endorse or promote products derived from this
software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
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EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes zlib.
Copyright (C) 1995-2004 Jean-loup Gailly and Mark Adler
This software is provided 'as-is', without any express or implied

warranty. In no event will the authors be held liable for any damages
arising from the use of this software.
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6. Copyrights

© 2020 Enfocus BV all rights reserved. Enfocus is an Esko company.
Certified PDF is a registered trademark of Enfocus BV.

Enfocus PitStop Pro, Enfocus PitStop Workgroup Manager, Enfocus PitStop Server, Enfocus
Connect YOU, Enfocus Connect ALL, Enfocus Connect SEND, Enfocus StatusCheck, Enfocus
CertifiedPDF.net, Enfocus PDF Workflow Suite, Enfocus Switch, Enfocus SwitchClient, Enfocus
SwitchScripter and Enfocus Browser are product names of Enfocus BV.

Adobe, Acrobat, Distiller, InDesign, Illustrator, Photoshop, FrameMaker, PDFWriter,
PageMaker, Adobe PDF Library™, the Adobe logo, the Acrobat logo and PostScript are
trademarks of Adobe Systems Incorporated.

Datalogics, the Datalogics logo, PDF2IMG™ and DLE™ are trademarks of Datalogics, Inc.

Apple, Mac, Mac 0S, Macintosh, iPad and ColorSync are trademarks of Apple Computer,
Inc. registered in the U.S. and other countries. Windows and Windows Server are registered
trademarks of Microsoft Corporation.

PANTONE® Colors displayed here may not match PANTONE-identified standards. Consult
current PANTONE Color Publications for accurate color. PANTONE® and other Pantone, Inc.
trademarks are the property of Pantone, Inc. ©Pantone, Inc., 2006.

OPl is a trademark of Aldus Corporation.

Quark, QuarkXPress, QuarkXTensions, XTensions and the XTensions logo among others, are
trademarks of Quark, Inc. and all applicable affiliated companies, Reg. U.S. Pat. & Tm. Off. and
in many other countries.

This product and use of this product is under license from Markzware under U.S.Patent No.
5,963,641.

Other brand and product names may be trademarks or registered trademarks of their
respective holders. All specifications, terms and descriptions of products and services are
subject to change without notice or recourse.
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