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Motivation

« Allow others to use the Viewing and Editing Capabilities of the
AutomationML-Editor together with some custom Data-Modelling
Tools.

« Configurable Extensions of the Viewing and Editing Capabilities of the
AutomationML-Editor.

« Synchronized Editing of the same AutomationML-Document.
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Plugin Representation

[
- Extra Menu Item “Plugins” &l AutomationML Egjter#16
File Edit Tools
« Available since Version 4.0 of ¥ R NG
: SRS O I ORI M L=
the AutomationML-Editor b '
All internal links

Plugins
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Plugin Representation

 Each Plugin provides a custom W womatoomiatora1e I

File Edit Tools | Plugins | Settings Help
SUb-Menu 1™ H = AN Hrnl-Viewer 3 Activate
- only “Activate” and “Terminate” |7 | Instanceie || e
. B @®|| v Toggle Reactive Mode
are mandatory (each plugin IF Al [ et 1L
. ppen
has to implement these o i
g out
commands) z

« "Reset” Commands are
provided by the AutomationML-
Editor to force a Termination
(when a plugin has no reaction)

© inpro, Germany 5



Plugin Representation

 Possible problems X
« Incompatible libraries will cause a
Plugin Loader Exception.

« The AutomationML-Editor will
start, but without plugins.

System.TypeloadException: Could not load type

L ¢ 'System.Windows.Input.ICommand' from assembly 'System,
Version=4.0.0.0, Culture=neutral,
PublicKeyToken=b77a5c561934e089'.

« Restart of the AutomationML-
Editor due to errors always will be
without plugins.
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Concept

« ReadOnly plugins

 No changes of the AutomationML-
Document by the plugin.

« AutomationML-Editor UI keeps
interactive

- Editing plugins

« Changes of the AutomationML-
Document by the plugin.

« AutomationML-Editor Ul is freezed
while plugin is active.

« AutomationML-Editor asks user to
reload the changed document
when plugin terminates.
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Xml-Viewer E

HDO® @ ® @ @

1[5l <RoleClasslib -

2 Mame="AutomaticnMLBaseRoleClassLib™ >

3 < Description>AutomationML base role library </Description

4 <Version=2.1.2</Nersion>

5= <RoleClass

6 E Mame="AutomationMLEaseRale" >

7l <RoleClass

8 Mame="Group”

9 RefBaseClassPath="AutcmationMLBaseRole™ >
10 <Attribute
11 Mame="AssociatedFacet™
12 AttributeDataType="xsstring™ /=
120 =  «</RoleClass>
14 <RoleClass
15 Mame="Facet"
16 FefBaseClassPath="AutomationMLBaseRole” /=
17 [F  <RoleClass
18 Mame="Port"
15 FefBazeClassPath="AutomationMLEaz=Role™ =
20 <Attribute
21 Mame="Direction"
22 AttributeDataType="xsistring” />
23 =1 <Attribute
24 Marme="Cardinality">
25 <Attribute
26 Mame="MinOccur"
27 AttriiteDataTvne="v<unziansdnt" /= h

L]




Concept e -

x| |

.A ) °F InstanceHierarchyl

- Reactive plugins

Xml-Viewer @
\\\\\\\\\\\

« Communication via “selection” like
: , . @O B WO L
in the XMLViewer-Plugin.

<InternalElement -
2 Mame="InternalElement1”
3 [D="ba%142d9-f5395-4585-852e-2ebeB384028a" />

 Passive plugins

« AutomationML-Editor “Load State”
is communicated to the plugin on
activation only.

Selected node communicated to reactive
plugin.

© inpro, Germany 8



C once pt (mm AutumaﬁnEl:llL Editor 4.1,

File Edit Tools Plugins Settings Help
[ W Sosu o mahi B M />
B InstanceHierarchy| - X
x| @™
(&) °§ InstanceHierarchyl
E InternalElementl {Class: Role:}

« UI Integrated plugins

* Plugin UI (Window) is managed by
the layout manager of the
AutomationML-Editor.

_/'T'Kml-"u"iewer - X
.-' “\, ™ 3 ! o= .-’ 3
I E hm,f “ Itf/' Ké!fl

- Stand alone plugins

1 <InternalElement -

2 Mame="InternalElementl”
3 [D="267604c16-bbla-49ed-blbc-ed256ccBdeed”™ /=

: r \\— Integrated Plugin UI

T ——

|§:|u!| [eLE3UI [|‘;||'|3|Hl.|:} fouaysisuon | sauadoly

* Plugin UI (Window) runs on its I
own Dispatcher Thread.
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Implementationresources

- Available Documentations I Autom
File Edit Tools Plugins Settings
» Plugin Development Help U H SRR SR contents F1
dretaee ki Plugin Development
- Documented examples usable [ | (lostoncetiony |_ T——
g @@|m"m| iew Editor Tutonal Video
as templates P == Related Weblinks .
~ Y ‘E InstanceHierarchyl
o ) Disclaimer
- = [1E] InternalElementl {Cl:
- Implementationresources -4 About

« AMLEditorPluginContract.dll

— deployment via nuget:
https://www.nuget.org/packages/AMLEditorPluginContract

« Templates (example plugins)
— “SimpleWPFUserControl” (UI-Integrated readonly plugin)
— “EditingCAEXApplication” (Standalone editing plugin)
— deployment via github:
https://github.com/AutomationML/AMLEditorPluginContract
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https://www.nuget.org/packages/AMLEditorPluginContract
https://github.com/AutomationML/AMLEditorPluginContract

Implementationresources

- Dependencies

+ All Implementations are based on AMLEditor Plugin
the AMLEngine (minimal version Templates
requirement 3.0.1).

« The AMLENngine is based on the - _ _ .
Altova CAEXEngine, generated for AMLEditorPluginContract
CAEX-Schema Version 2.15. <

AMLENgine
- =
Altova CAEXEnNgine |
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Implementationresources

« AMLEditorPluginContract.dll

« Contains interface definitions

— IAMLEditorPlugin
Interface, implemented by any plugin

— IAMLEditorView
Interface, implemented by UI-Integrated
plugins only

« Contains some Type-Definitions

- Managed Extensibility Framework
(MEF)

« AMLEditor Plugin Interfaces are
imported/ exported via MEF
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Implementation

Getting started

1.
2.

Concept Decision

Template selection and
download

Customization

Implementation of
custom commands

Local Test
Deployment

Integration test
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Comment Preview - M ®

& Synchronize @@ Refresh

HelloAml Class

HelloAml is an example Plugin, which implements the IAMLEditorView Interface.
The Flugin is a UserControl, which is managed by the AutomationML Editors
Window- and Docking - Manager. The Export Attribute enables the
AutomationML Editor to load the Plugin with the Microsoft Managed
Extensibility Framework. The Plugin will show the String "Hello AML" and reacts
on a selection event with cutput of the Name of the Selected CAEX Chject. It
also has a command, to change the string from lower- to uppercase and vice
versa and an About Command which displays the Disclaimer

m

Mamespace: ANLEditorFlugin
Assembly: HelloAmIFlugin {in HelloAmlPlugin.dll)

Syntax
ct | VB | C+=

public class HelloAml

See Also

HelloAml Members
AMLEditorPlugin Namespace

-

Spelling... Paket-M.. Comme.. Pending... Fehlerliste Ausgabe Sucherg.. Ergebnis...




Implementation - Customization
Projektmappen-Explorer - HelloAmIPlugin = master =~ = O X
_ @ -2l F= B -
° SOIUtlon Template Projektmappen-Explorer - HelloAmIPlugin = master (Strg+ 2 ~

. . fa] Projektmappe "HelloAmIPlugin® (1 Projekt)
UI Integrated ReadOnly Plugin + & HelloAmIPlugin

“He”OAmIPIUgin" & Properties

4 5B Yerweise
Implements the IAMLEditorView W AftovaxhL
Contract

] AMLEditorPlugin.Contracts
u-0 AMLEngine

Usage of WPF

WPF u-B PresentationCore

Usage of MEF | »-B PresentationFramework

s-B AMLEngineExtensions
n-0 Syctem

Contains an “About View” MEF—H 5-B System.ComponentModel.Compaosition

N Systermn.Aaml
o-0 WindowsBasze
About View ———*J::I About.xaml
4 AMLPlugin.png
¥ app.config
4 M HellecAmlxaml

Plugin Vlew___’b 1 HelloAmlxaml.cs

¥ packages.config

AutomationML

Projektmappen-Explorer  Klassenansicht Ressourcenansicht
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Implementation - Customization

- Change ClassName

 HelloAml -> ...

« Change build in Commands
« CommandName

« CommandToolTip

- Change the DisplayName
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[Export(typeof(IAMLEditorView))]
public partial class HelloAml:
UserControl, IAMLEditorView

ActivatePlugin = new PluginCommand() {
Command = new RelayCommand<object>
(this.StartCommandExecute,
this.StartCommandCanExecute),
CommandName = "Start",
CommandToolTip = "Start the Plugin® };

public string DisplayName
{

}

get { return "Hello AML"; }




Implementation - Customization

Comment Preview

& Synchronize @ Refresh

« Customize the
communication methods

« AutomationML-Editor

HelloAml.PublishAutomationMLFileAndObject
Method

communicates its “current state”,
when the plugin becomes active
with the method:

— PublishAutomationML-
FileAndObject

AutomationML-Editor communicates a
“changing state”, while the

plugin is active with the methods:

— ChangeAMLFilePath

— ChangeSelectedObject

A “changing state” is only
communicated to a “reactive” plugin.
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This Methed is called on activation of a Plugin. The AutomationML Editor
'publishes’ its current state to the plugin, that is the Path of the loaded
AutomationhML Document and the currently selected AutomationhL Object’
Flease note, that the objects may be empty or null.

Namespace: ANLEditorFlugin
Assembly: HelloamlIPlugin (in HelloAmlPlugin.dll)

Syntax
Ct | VB | C++

public void PublishAutomationMLFileAndObject(
string amlFilePath,
CAEXBasicObject selectedObject

)
T EEEEEEEEED,




Implementation - Customization

AutomationML-Editor-State
* the loaded AutomationML-Document (the filepath)

* the selected CAEXODbject (the last selected node in a treeview)

AutomationML-Editor-State communicated to plugins
* no AutomationML-Document is loaded (empty state)

* AutomationML-Document is loaded,

no selection (filepath, empty selection)

* AutomationML-Document is (filepath, CAEXObject)
loaded and Node is selected

* unsaved Changes (the user is asked to save the
document when the plugin is activated)
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Implementation — Custom commands

« Implement plugin commands

« Execute method List<PluginCommand> Commands
« CanExecute method l
« CommandName “Activate”
« CommandToolTip “Terminate]
« Add to list of commands “Custom1”y
“Custom2”

« Terminate / Activate
commands can be triggered
by the AutomationML-Editor

« Custom commands are only
triggered by a user
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Implementation — Using the Stand Alone template
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start,:

stop

[l
=

* new thread
* NEW process
« different app. domain

{ PluginUI J




®)

Tpro

Implementation — Using the Stand Alone template

« Communication between

Logic:
Threads
) ) AutomationML-Editor
« Usage of the .NET Synchronization Activate Plugin
Context

Plugin

« Termination and Activation Events A: Get Current Synch. Context

are posted on the Synchronization Start a new Thread
Context, owned by the _
AutomationML-Editor Plugin Thread

B: Create new Synch. Context
Create Plugin-UI

* Plugin Methods Register a Close Handler for the UI
. Show the UI
» Execution of methods on the Post “Activated Event” on Sync. “A”
Plugin-UI Dispatcher Thread Run the Dispatcher (will use “*B")
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Plugin Deployment

* Plugin Folder

« Plugin libraries should be copied to the “Plugin”-Folder of the AutomationML-
Editor executable

 AML-base-libraries (AMLEngine, AMLPIluginContract) need not be copied

* Plugin Offer
« Plugins are offered by the AutomationML organization.

« For a possible impairment of fitness by plugins, no liability is accepted
(AutomationML-Editor disclaimer).

« User defined plugins may be offered by the AutomationML organization under
the following conditions (*);
— Development by an AutomationML member
— Source code and disclaimer are provided
— Usability is tested and approved by the AutomationML Workshop

(*) needs clarification by the AutomationML Members
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Plugin Use Cases

- Existing
« XML Viewer

- Ideas for future developments

« InternalLink Viewer

InternalLink Graphic-Editor

ChangeMode Viewer

Difference Viewer (compared to a second AutomationML-Document)

OCL-Editor (AutomationML <-> OCL Integration)
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Thank you for your kind attention!

Please ask questions?

inpro
Innovationsgesellschaft flr fortgeschrittene
Produktionssysteme in der Fahrzeugindustrie mbH

Steinplatz 2
D-10623 Berlin

Www.inpro.de

Josef Prinz, josef.prinz@inpro.de
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