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Foreword

Third Party ControlsiniX Developer

Foreword

iX Developer allows using and creating third party controls in order to enhance
application functionality and additional customization. This document describes
different technologies and includes configuration examples.

To understand and use all the information in this document, .Net development
skills are required.

© Beijer Electronics AB, iX Developer Addition, 2010-06

The information in this document is subject to change without notice and is provided as available at the

time of printing. Beijer Electronics AB reserves the right to change any information without updating this
publication. Beijer Electronics AB assumes no responsibility for any errors that may appear in this document.
All examples in this documentare only intended to improve understanding of the functionality and

handling of the software. Beijer Electronics AB cannot assume any liability if these examples are used in real
applications.

In view of the wide range of applications for this software, users must acquire sufficient knowledge themselves
in order to ensure that it is correctly used in their specific application. Persons responsible for the application
and the equipment must themselves ensure that each application is in compliance with all relevant
requirements, standards, and legislation in respect to configuration and safety. Beijer Electronics AB will

accept no liability for any damage incurred during the installation or use of this software. Beijer Electronics

AB prohibits all modification, changes, or conversion of the software.
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Target Platform ‘

1 Target Platform

Different technologies are used for third party controls depending on the target
platform for the iX Developer application. The target can be either PC or
Windows CE.

Windows CE has no support for vector graphic (WPF) and only uses .Net
Compact Framework which is a subset or the .Net Framework used on a PC.
Windows CE does not natively support GDI+, so GDI+ related functionality was
removed from .Net Compact Framework.

1.1 PCTarget

Two different technologies can be used fora PC target:

e Standard Windows formsand GDI+
e WPF (Windows Presentation Foundation)

WPF uses vector graphics, and the appearance of the control is described in
XAML. Since iX Developer isa WPF application, it is recommended to use

WPF when developing customized controls or user controls fora PC target.
Controls developed in WPF can bind to a tag value in iX Developer, in opposite to
Windows forms controls, that cannot be bound to tag values.

1.2 WindowsCE Target

Windows CE only uses the .Net Compact Framework (a subset or the .Net
Framework used on aPC), and does not support vector graphics (WPF).
Windows CE does not natively support GDI+, so GDI+ related functionality was
removed from the .Net Compact Framework.

1.3 Limitations

Some of the limitations regarding third party controls are listed below:

«  Control Designers (a designer class that can extend design time support) are
currently notsupported.

»  TypeConverters in a separate design dll are not supported.

«  Complex property editing in the property grid is not supported. All complex
properties have to be set up in script.

» .Net Compact Framework controls can include design dll and so called
AssmetaData dll to handle attributes thatare not supported in Windows
CE. Currently this is not supported by iX Developer. Because of this, it is
important to always test the code on the target platform.

e TheScript Editor allows scripting against properties and methods that are not
supported in Windows CE. Because of this, it is important to always test the
code on the target platform.
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Adding Controls to the iX Developer Toolbox

2 Adding Controls to the iX
Developer Toolbox

Third party controls can be added to the Objects toolbox in iX Developer,
following the steps below:

1. Select the Objects group on the Home ribbon tab, and fully expand the
Objects toolbox by clicking the lower right arrow.

Mmev@a
w120 @O

2. Click Add Control.
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44, Add Control..
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Adding Controls to the iX Developer Toolbox

3. Selectcontrols to add among the default controls, or click Browse to add

O Listviewltem
[C] MedizElement
[ Menu

[E] Menultem

[C] NavigationWindow
[T] Page

["] PageContent
[7] PageFunction'1
|| PasswardBaox
[ Path

[E] Polygon

[ Polyline
[ClPopup
ProgressBar
[~] RadioButton

Systermn.Windows.Controls
System.Windows.Controls
System.Windows.Controls
System.Windows.Controls
System.Windows.Navigation
System.Windows.Controls
System.Windows.Documents
Systemn.Windows. Navigation
System.Windows.Controls
System.Windows.Shapes
System.Windows.Shapes
System.Windows.Shapes
System.Windows.Controls Primitives
System.Windows.Controls

Svstem.Windows.Controls

PresentationFramework
PresentationFramewark
PresentationFramewaork
PresentationFramework
PresentationFramewark
PresentationFramework
PresentationFramewark
PresentationFramewaork
PresentationFramewark
PresentationFramewaork
PresentationFramewark
PresentationFramewaork
PresentationFramewark
PresentationFramewaork

PresentationFramework

customized controls.
-
@ Configure Controls - _— u
Default Controls | Installed Controls |
MName MNamespace Assembly Name Location

[C] 1temsPresenter System.Windows.Controls PresentationFramework  Global Assembly Cache
[C] Label System.Windows.Controls PresentationFramework  Global Assembly Cache
[E] Line System.Windows.Shapes PresentationFramework  Global Assembly Cache
ListBox System.Windows.Controls PresentationFramewark  Global Assembly Cache
[T] ListBoxitem System.Windows.Controls PresentationFramework  Global Assembly Cache
[T Listview System.Windows.Controls PresentationFramewark  Global Assembly Cache

Global Assembly Cache
Global Assembly Cache
Global Assembly Cache
Global Assembly Cache
Global Assembly Cache
Global Assembly Cache
Global Assembly Cache
Global Assembly Cache
Global Assembly Cache
Global Assembly Cache
Global Assembly Cache
Global Assembly Cache
Global Assembly Cache
Global Assembly Cache
Global Assemblv Cache

4. Click OK.
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Adding Controls to the iX Developer Toolbox

The added controls are now available under Additional Controls in the Objects
toolbox.

Shapes N
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Media Controls
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Special Controls

Tools for Debug

Windows Controls
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Additional Controls
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.|'.if Add Cor

Click to position and resize on

screen, or drag-and-drop to
| the screen.

2.1 DefaultControlsand Installed
Controls

Default controls include controls added by the user and the .Net 4 controls
installed with the .Net Framework.

Installed controls include all controls that are installed in the GAC (Global
Assembly Cache) on your computer.

Note:

Third party controls thatare used inaproject are not copied to the project folder. This
means thatitisnot possible to open aprojectwith third party controls onanother PC
withoutinstalling the controls. But the application will work in runtime on another
target, since references are copied to the output folder when building the project.
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WPFE Controls

3 WPF Controls

WPF (Windows Presentation Foundation) uses vector graphics, and the
appearance of the control is described in XAML. Since iX Developer isa WPF
application, it is recommended to use WPF when developing customized controls
or user controls fora PC target. Controls developed in WPF can bind to a tag value
in iX Developer.

User controls and custom controls are supported in WPE

3.1 WPFUser Controls

AWPF user control can be described as a composition of different user interface
controls. Creatinga WPF user control is similar to creating a window:

*  YouhaveaXAML file and C# class file for a user control.

»  Theclass file extends the user control class, adding additional behavior and
properties.

»  The XAML file encapsulates the composing controls; styles, templates,
animations and whatever necessary for “Look & Feel”.

Since the WPF user control is a just composition, it is really easy to create. Itdoes
notrequire alot of WPF Ul model knowledge.

3.2 WPF Custom Controls

WPF custom controls are more flexible, but are more complicated than a user
control, and require a profound understanding of the WPF user interface model.

* A number of certain user interface controls, such as button, progress bar or
speedometer has to be extended.
»  Theappearance of the custom control has to be defined in XAML, as the

custom control itself has no look.

Most of the controls in iX Developer are custom controls, which makes it possible
to restyle them to various different layouts without changing the code files; just the

XAML.

A rounded meter in different styles
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WPFE Controls

3.3 CreatingaWPF User Control with
Tag Connection

The following example describes how to create a WPF user control that can be
connected to a tag.

The complete code is included at the end of the example.

1. Start Visual Studio to create a new project, and select WPF User Control
Library.

Teals MNET Refiector Test Anahyze Devispress Window Help
| Sampietpressioms B I o e

NG Frameworkd = | Sartye | Default
* Type: Vitusl (=
il B Comole tppication Visual CE
4 Visusl C= fr-d i

iirsmws Presentaton Foundanon e

W [— entrul library
Web o] Tl Libeary Visual CF

DXCore
Reportang @ RadContecls WPF Application Visual CF

Test
WCF R WEF Growser Applcstion Vil C2
Workflow
Wi Installes IML @ RadCantroks WPF Browser Application Visual €2
Telenk

Cther Languages gty Project Visual C=
Othar Pregect Types
Dstabase

W Server Visual CF
Test Projects Foad

'WRF Custom Control Library Visual C#
WPF User Control Library Viswal C=

Windesws Foems Contral Libeary Visual 2

WalUserComtrolSampit
ChTesth

WiplUserC

| Close page after project load
¥ Show page on startup

B frror Lt B Outped B9 Fand Resulte ] B Fondd Syembol Resuslty. I Persding Changes

2. Add[DefaultProperty("Value")] to the class, to define which property the

tag should set when then value is set.

3. Addadependency property with same name as the attribute above:
static readonly DependencyProperty ValueProperty;

Add astatic constructor and register the dependency property.
Create a Value property of type object.
Add a TextBox to the the user control.

N e

Add abinding to the TextProperty and bind to the Value Property.

<TextBox Text="{Binding Value, ElementName=userControl, FallbackValue=0}"
Name="textBlockl" Background="#FFF7EFEF" TextAlignment="Center" />

8. Remember to change ElementName to the name of your control.

Compile and test by adding the control to the iX Developer toolbox.
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Note:
When an update is made, the existing control must be updated under
C:\Users\Public\Documents\Beijer Electronics AB\iX Developer\Thirdparty\.

Example Code

using System;

using System.Collections.Generic;
using System.Windows;

using System.Windows.Controls;

namespace WpfUserControlSample

{

P

/// <summary>

/// Interaction logic for UserControll.xaml

/// </summary>

[DefaultProperty("value™)]

public partial class SampleUserControl : UserControl

{

public static readonly DependencyProperty ValueProperty;

static SampleUserControl()

{
FrameworkPropertyMetadata frameworkPropertyMetadata = new
FrameworkPropertyMetadata("0", FrameworkPropertyMetadataOptions.Journal |
FrameworkPropertyMetadataOptions.BindsTwoWayByDefault);

ValueProperty = DependencyProperty.Register("Value", typeof(object),
typeof(SampleUserControl), frameworkPropertyMetadata);
¥

public SampleUserControl()
{

¥

InitializeComponent();

public object Value

{
get { return GetValue(ValueProperty); }
set { SetValue(ValueProperty, value); }
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WPFE Controls

3.4 Creatinga WPF Custom Control

with Tag Connection

The following example describes how to create a WPF custom control that can

be connected to a tag.

The complete code is included at the end of the example.

1. Start Visual Studio to create a new project, and select WPF Cutsom Control

Library.

File Edit View Telerik Build Debug Tesmn Data Tools NET Reflector Test Analyre Devixpress Window Help
R I R e

i Mewworkhem= ) = sy .|

Imntaled Templates.

o Visus C=
Windews
Web
DXCene
Reportng
Test
WCF
Woriflow
Windows Installer XML
Telerik
Caber Languages
Cther Pragject Types
Database
Test Projects

WipfCustomContralSample
CATest

WplCustomContralbarnple

Q 0rors |\ 0 Wamings

Description

1% Tagl

| MET Frammewaork 4 = | St bye | Detmuit

Wandcran Foems Apphe sticn

| WPF application

ot

oct

Console Application

Class Libaary

RadCentrols WPF Application

WEF Drowses Apphcation

RadCentsch WPF Brcwser Applicaion

Empty Project

Windows Service

WRF Custom Contral Library

WPF User Cortrol Library

|| FFEARALBEO- iD= v Bk

Viual C2

Visual 8

Visual C&

Viual C2

Visual €2

Visual C=

Visual 2

WVisual C&

Visual C=

Visual €8

Visual C&

© Type: Vsl (3

Windows Presentation Foundatian custom
contral library

Growse..

4| Create divectory bor solutson
Add to seurce contrel

L | Column | Project

2. Add [DefaultProperty("Value")] to the class, to define which property the
tag should set when then value is set.

3. Addadependency property with same name as the attribute above:

static readonly DependencyProperty ValueProperty;
Add astatic constructor and register the dependency property.

5. Createa Value property of type string.
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WPFE Controls

6. Replace the code inside the Control Template tag with the following code in
the generic.xaml file located in the Themes folder.

<Border Background="{TemplateBinding Background}"

BorderThickness="{TemplateBinding BorderThickness}"

BorderBrush="{TemplateBinding BorderBrush}">»
<TextBox Text="{Binding Value, RelativeSource={RelativeSource
Mode=TemplatedParent},Mode=Twolay,UpdateSourceTrigger=LostFocus}
Background="{x:Null}" Margin="1,1,1,1" TextAlignment="Center"
VerticalAlignment="{TemplateBinding VerticalAlignment}"
HorizontalAlignment="{TemplateBinding HorizontalAlignment}"
BorderThickness="0" Foreground="{TemplateBinding Foreground}" />

</Border>»

Note the binding on the TextBox text property. The text is bound to the value
property thatis of type string. If value property is of a different type, a Value
converter may be needed.

7. Compile and test by adding the control to the iX Developer toolbox.

Note:
When an update is made, the existing control must be updated under
C:\Users\Public\Documents\Beijer Electronics AB\iX Developer\Thirdparty\.
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Example Code

using System;

using System.Collections.Generic;
using System.Windows;

using System.Windows.Controls;
using System.ComponentModel;

namespace WpfCustomControlSample

[DefaultProperty("Vvalue™)]
public class SampleCustomControl : Control

{
public static readonly DependencyProperty ValueProperty;
static SampleCustomControl()
{
DefaultStyleKeyProperty.OverrideMetadata(typeof(SampleCustomControl), new
FrameworkPropertyMetadata(typeof(SampleCustomControl)));
FrameworkPropertyMetadata frameworkPropertyMetadata = new
FrameworkPropertyMetadata("e",
FrameworkPropertyMetadataOptions.AffectsRender |
FrameworkPropertyMetadataOptions.BindsTwolWayByDefault);
ValueProperty = DependencyProperty.Register("Value"”, typeof(string),
typeof(SampleCustomControl), frameworkPropertyMetadata);
¥
public string Value
{
get { return (string)GetValue(ValueProperty); 1}
set { SetValue(ValueProperty, value); }
¥
¥
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4 Windows Forms Controls

4.1 CreatingaWindowsFormsUser
Control foraPC Target

The following example describes how to create a Windows Forms user control

designated fora PC target.

1. Start Visual Studio to create a new project, and select Windows Forms
Control Library.

Fle Edt View Telerk Data Tools .NETReflector Test Anahze Devipress Window Help
falmd-Fd @ e a9 o= S1-T4 ] » | Usescen B B e fer B - 1 R R R EORTE ) S R

v ELEd

‘-n “Vo'i"s’l.rial Studio’ 2010 Premium

P Brpect

= Solution Explorer

Fecent Templates | NET Framemarkd = | Sort by | Defant . [:|

m Cansole Apphest Vulce || TP VeulCs
_ e Apphe ston -
4 Vigual C= s A project for creating controls 1o use in

Wirndes. Wingawe Forms appisstions
s | Coass Library \iual CF
Web y
DCern
Reportiog FadControls WPF Application Vitusl (2
Tes =
WCF ol WP Browser Bpphestion Vewual 2
‘Workfiow
Windows Inataller XML @ FadControls WPF Browser Application Vigusl O
Telerik
Other Languages TRl cmpey firusl €=
ch| Empty Praject Visual G
Other Brepeel Types e
by ;d Wirsdows Serve T
Test Pregects
Onkine Templates @S WPF Custom Controd Library Visual €3
2l | WP User Contrct Libeary Vil (2
o C
—cfl|  Windows Forms Contred Libeary Vil C8

arms Centeel Libiraey

‘WindowsFormsUserCentrol

CATeath

Seluben narme WirdiwiFormilleCentrol | Create durctory lor sekution
Add to source contrel

V) Clote page alter prfi
¥ Shew page on starty|

= Sehation Duplorer [N T

2. AddaTextBoxand aButton to the design surface.
3. Add Event Handler for Button click.
4. Add Event Handler for TextBox lost focus.
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Windows Forms Controls

5. Adda Value Property and INotifyPropertyChanged implementation:

public partial class S
INotifyPropertyChanged

{

ampleUserControl : UserControl,

public SampleUserControl ()
{
InitializeComponent () ;

}

public object Value
{
get { return textBoxl.Text; }
set
{
if (value !'= null)
{
textBoxl.Text = value.ToString():

}
FirePropertyChanged ("Value") ;

}

private wvoid OnButtonClick(object sender, EventArgs e)
{

Value = "0";

}

private volid OnLostFocus (object sender, EventArgs e)
{

Value = textBoxl.Text;
}

public event PropertyChangedEventHandler PropertyChanged;
public virtual void FirePropertyChanged (string propertylName)
{
PropertyChangedEventHandler handler = PropertyChanged:
if (handler != null)
{
handler (null/*this*/, new
PropertyChangedEventArgs (propertyName) ) ;
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Windows Forms Controls

6. Use the following code to connect the control to a tag value in iX Developer:

public partial class Screenl
{
void Screenl Opened(System.Object sender, System.EventArgs e)
{
// Hook up wvalue change for a tag
Globals.Tags.Tagl.ValueChange += OnTagValueChanged;
// Hook up Property Change on the User Control
SampleUserControll.PropertyChanged +=
CnUserControlValueChanged:
// Set initial walue
SampleUserControll.Value = Globals.Tags.Tagl.Value;

private void OnTagValueChanged(object sender,
Neo.BApplicationFramework.Interfaces.Events.ValueChangedEventArgs
e)
{
SampleCEUserControll.Value = e.Value;
}

private void OnUserControlValueChanged (object sender,
System.ComponentModel . PropertyChangedEventArgs e)
{
Globals.Tags.Tagl.Value = new
VariantValue (SampleCEUserControll.Value) ;

void Screenl Closing(System.Object sender,
System.ComponentModel.CancelEventArgs e)
{
// Always remember to unhook the event handlers, otherwise a
//memory leak is generated
Globals.Tags.Tagl.ValueChange -= OnTagValueChanged;
SampleUserControll.PropertyChanged —-=
OnUserControlValueChanged;

The code shows how the value is set on the user control when the tag changes
its value, and how the tag value is changed when the user control changes its
value.

BeijerElectronics, iXDeveloperAddition 16



Windows Forms Controls

4.2 CreatingaWindows FormsUser
Control foraCE Target

The following example describes how to create a Windows Forms user control
designated for a CE target (an operator panel).

1. Start Visual Studio 2005 or 2008 to create a new Smart Device Project.

File Edt View Telerk Build Tock MET Reflector Test ANTSS Devbapress Window Help
[Oebug i

(R AN I A RN - e A T ~[any cPU -l i Cresuin | EFRAREO
CEnEnEECIEEIEY
3| Start Page - x [Schiicn Fxplores Co

o » Micrsaft*
&,

Visual Studio

Recent Propects
[ WindowCEUserCantrelamplg

L Pregect bypes: Templates:
ol WindowsFomsControlLibrang | -
ettt Visual €3 Visual Studio installed templates
[ BeDID_Dema w"‘"::""‘ 8 5mart Device Project

N Ternplates
__Jn-nln_nm e TR .Mr P
[ St DeacePropectd Office (3] Search Qe Temgplates

Databae
G Pragect DXCore
Creste: Project Reporting

Test

WCF

Workflow
Windews Installer XML
Telerik
Other Languages
Other Pregect Types
Test Prejects

£ propect for Smart Device appheatsans. Chooss target platfcem, Frameveork verson, and template i the ned dislog bo

Name: WindewiCElerControliample
Lecatan: o Test Sampi] -
Schution Name: WindowsCEUserControlSample [ Create directory for solution

Visual Studio Headlines

Microsoft SDL Team Releases thy

[T &dd to Source Control

MSF-Agie+5DL Process Templaf
Hor Vinausl Shudio 2008

Errer List =
(@0 Erers] 1,0 Wamings] )0 Messages|
Deseription File Line Column  Project

3} Error List [ Find Reculty 1 [[JiPending Change: “EPsehsticn Explorer |33 Team Explores

2. Select Windows CE for Target platform.
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3. Select Control Library.

File Edit View Teleik Duild Teols Reflecter  Test ANTSS Devlipress  Window Help

&1- 14| b [Oriug Wiy CPU -l Cleasa - RFRAZRBO-

- % | Sohsion Explorer PEET
([T~

T WindowCEUerControlSample
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- Target platform: | Windows c2 =l
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How D
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e : ==
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7 Evor Lk 5] Find Rl 1| 3 Perding Changes ol Explores [ 5] Team rphorer

4. Use the same code as in the Creating a Windows Forms User Control for a PC
Targerexample.

Note:
Always test your code on the target platform, as properties/methods currently not
supported may be included in the code. See Limitations for details.
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Trouble Shooting

5 Trouble Shooting

Sometimes when using third party controlsa build error indicating that a
reference is missing may occur when building the project. Try to add thatdll to
Project\ReferenceAssemblies to solve the problem.
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