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Introduction

ETAS designed the INCA Instrument Integration Development Kit V1.5 to enable
the creation of customer specific instruments for the Experiment Environment of
INCAV7.5.

These instruments extend the existing library of instruments available today:

— Measure Window
Calibration Window
— YT Oscilloscope
Combined Editor

Key features are the design of customized user interfaces and a broad scale of
read and / or write access to the measure or calibration variables offered by INCA.

The tutorial gives an exemplary introduction for all offered options. It does not
give a complete overview of all possible deployments.

Included in the INCA Instrument Integration Development Kit are
— the INCA Instrument Wizard supporting the development of your
instrument, designed as a plug-in to Visual Studio 2022

— thenew testenvironment
— tworeference instruments with their complete source code

Find Further Information

You find a glossary explaining technical terms and abbreviations in the INCA
Users Guide and a detailed overview of the complete documentation provided
with the SDK in chapter 14 Further Documentation.



2 What You Need to Know

2.1 What You Have Learned after Completing the Tutorial
This tutorial enables you to:

create and modify your own individual instruments

modify their properties

implement new context menu items

access INCA variables by broad scale options

install instruments on other systems

customize the Variable Selection Dialog Display Configuration of your
instrument

Moreover, this tutorial:

presents all enhancements related to the new release
defines the new technical requirements
shows how to migrate former version instruments to the new environment
provides tested sample code with which the intended function can be
implemented
The code can directly be copied into the respective source code passage.

2.2 Prerequisites of the System

Program aninstrument ina .NET language.
Use Windows Forms only for the user interface.

@ NOTE

The system does not support WPF.

Make definitions of variables and properties in XML.
Make sure your operating system supports the tools and standards listed
above.

2.3 Prerequisites to Use the Tutorial Successfully

This tutorial is for experienced software developers. Successful work with this
tutorial requires the following knowledge:

Measurement and calibration technology
Control unit technology

Object-oriented programming

INCA technology

INCA MC concepts

INCA ASAP2 Structure

INCA two-page calibration concept

INCA wording

Visual Studio 2022 (basic knowledge)
NET Framework 4.8




3.1

3.2

Lesson 1- Creating a Model Instrument - “Mylnstrument®

Objectives
You learn how to create instruments, here called MyInstrument and
MyMapInstrument, using the INCA Instrument Wizard.

You learn how to integrate and start your MyInstrument in INCA.
MyInstrument Willalsoconsider some of the new features that are available
without changes to the initial layout.

MyMapInstrument introduces you to new features of INCA V7.1 with new variable
types.

Integrating Project Templates for Instruments in Visual Studio
2022

Using Visual Studio 2022 you can use a project template which is used by the
Instrument Wizard included in the Instrument Integration Development Kit
installation.

If Visual Studio 2022 is installed after the Instrument Integration Development Kit,
you need to manually integrate the project template in Visual Studio 2022.

To manually integrate the project template into Visual Studio

1. Copythe INCA Custom Instrument.zip filefromthe
following path (default): C: \Program Files\ETAS\INCA Instruments
Integration SDK 1.5):
<INST-DK Install Path>\VS2022Template\

2. Pasteitinto
<My Documents>\Visual Studio
2022\Templates\ProjectTemplates\Visual C#

3. InWindows 10 you find your <My Documents> folder by default under:
C:\Users\<userID>\Documents\

@ NOTE

Copy the zip file, but do not unzip the file.

Restart Visual Studio 2022.

Select File > New Project.

Select INCA Custom Instrument.

Change the project name at the bottom to MyInstrument.
Click OK.

The INCA Instrument Wizard opens.

© N oo~



8 I INCA Instrument Wizard

4 INCA Instrument Wizard

The INCA Instrument Wizard allows a quick set-up of a new instrument and
guarantees a working default design. The wizard creates all required features and
files. Comments to indicate the different parts of the code are also automatically
implemented for orientation.

411 Creating a New Instrument

To create a new instrument

1. Open Visual Studio 2022.

SelectFile New Project.
Searchfor INCA Custom Instrument.
Click Next.
Change the project name to MyInstrument.
Click Create.

2 L A

@ NOTE

The INCA Instrument Wizard verifies the name of your instrument to be
unique.

Choose unique names, otherwise your former instrument with the same
name will be overwritten.

The INCA Instrument Wizard opens.

4.1.2 Run Through the INCA Instrument Wizard - The First Definitions
To define the basic instrument definition

- N
&0 INCA Instrument Wizard . i ==
— — — .
= /'\ - INCA Instrument Wizard
-— -—
Welcome
Welcome
General
Signal Types
This wizard will navigate you step-by-step through the process
Properties of creation of a custom instrument for INCA 7.1,
S
AR The wizard will then create a Microsoft Visual Studio project with
all necessary dacuments. This project is ready to build.
All options can be edited later in the InstrumentTypexml and
InstrumentProperty xml file.
Next ‘ Cancel |
1. Click Next.

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



9 INCA Instrument Wizard

INCA Instrument

General

Instrument Name: Mylnstrument

This will set the name of
your instrument, which also
will be later displayed in
INCA.

Type: MyType
This will set the type (3

uniqus identifier] far your
instrument.

Provider: MyCompany

This vl set your provider
(=.9. company name).

@ NOTE

Do not enter dots, blanks, and numbers at the beginning. The system
does not support this.

2. Define the instrument as shown in the screenshot above.
3. Click Next.

@ NOTE

The instrument name defines the namespace of the instrument classes.
The instrument name, type, and provider must be unique within one
namespace.

The “Signal Types” window opens.

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



10 I INCA Instrument Wizard

o0 INCA Instrument Wizard

ETAS
ol I ) Y
Welcome

General

Signal Types
Properties.

Summary

=)

INCA Instrument Wizard

Signal Types

Count of variables

[Slngle -

Variables Classes

Measurement [ Calibration [ Adaptive Calibration

[E] Slewing

Variables Types

[#Scalar [0 Vector [0 Matrix Curve

Map Cuboid Auxis Curvelsxis

Data Types

Boolean Numeric 7] Ascii

Back | Next | Cancel|

Your settings on this page will define the type and number of the variables
that can be assigned to MyInstrument in the INCA Variables Selection
Dialog.

4. Define the Signal Types as shown in the screenshot above.
5. Click Next.

@ NOTE

All settings made here can be changed later directly in the
InstrumentType.xml, see chapter O.

Count of Variables includes three options:

— Single: Assignment of exactly one variable
- Multiple: Assignmentof amaximum of 1000 variables

— None: No assignment of any variable

The feature None can be used to create instruments for INCA showing
information other than variable values. You may use this option if your instrument
is creating the variable accesses dynamically, see chapter 11 Lesson 9 - Register
Signals.

The Variable Class includes two new options:

- Measurement (readonlyaccess)
— Calibration

— Adaptive Calibration

— Slewing

The Variable Types allows eight different variable types:

— Scalar: single value variables

— Vectors: alist of values and

— Arrays: multi-dimensional array

— Curve: one dimensional look-up table
— Map: 2D loop-up table

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



1 TINCA Instrument Wizard

— Cuboid: 3D and 4D look-up table
— Axis: distribution of axis points
— CurveAxis: special curve used as axis for look-up tables

[

4 -
oo INCA Instrument Wizard

INCA Instrument

Properties

Name

PropertyNamel

InstrumentProperties consist of two parts:
— Name and
— Type

They are assigned to each other.

Name iS the property identifier. It is a free text field and can be defined to your
needs. Type can take one of nine optional values (ordered by complexity):

— Boolean

— Numeric

— Enumeration
- String

- Color

— Directory

— File

— Collection
— Complex

The properties you specify here are displayed in the Variable Selection Dialog on
the Display Configuration tab in INCA.

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



12 I INCA Instrument Wizard

You will therefore be able to edit the property values of your instrument in INCA.

@ NOTE

The properties can be changed in InstrumentProperties.xml, see
chapter 0.

To define a new instrument property

1. Rename PropertyNamel t0 BackgroundColor.

2. Changethe PropertyTypet0oColor.

3. Click Add.

4. Create the property MyProperty2 with type Boolean.

- -
00 INCA Instrument Wizard ==

INCA Instrument Wiza

Properties
Name Type [m
Summary BackgroundColor Color - [m]

MyPrapertyd Boolean -

L =

5. Click Next.

In the last step of the Instrument Wizard “Summary”, all previously defined
settings for MyInstrument are displayed for review.

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



13 IINCA Instrument Wizard

e |
v

-

General | Variables | Properties

Instrument

Name: MylInstrument

Type: MyType
Provider:  MyCompany

er I =

ETNE INCA In-

Summary

‘ General || Variables [ Properties

Variables Count
Single

Variables Classes

Calibration Measurement

Variables Types
Scalar Curve Map Cuboid Axis CurveAxis

Variable Data Types
Boolean MNumeric

6. Check the instrument settings.
7. If you want to change something, click Back.

or
If you do not want to change anything, click Finish.
The generated My Instrument controlis created in Visual Studio:

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



14 1 INCA Instrument Wizard

The user interface (Ul) is accessible via InstrumentControl.Designer.cs”.

Visual Studio offers WYSIWYG design, so MyInstrument canbe designedinthe
most suitable way to your needs.

The size 0of 150;150 is a default value in Visual Studio.
INCA, however, takes the value 100, 100 as default.

How to modify the window size of My Instrument will be explained in chapter
4.2 2 Modifying the Window Size of MyInstrument.

The second part of the main user interface is the main class

InstrumentControl.cs, containing the source code. The modification of this
main class is explained in

@ NOTE

Tointegrate MyInstrument manually, see Chapter 9 Lesson 7 - Deploy
Instruments on Other Systems

@ NOTE

It is possible to open the same instrument in INCA several times.

Thisis a useful feature to attribute different variables to the same instrument
via the Variable Selection Dialog.

The different versions of the instrument will by default be indicated by
incremented numbering.

Lesson 2 - CustomizingMyInstrument.

@ NOTE

Visual Studio cannot process a build of your modifications if INCA is open.

Please make sure that INCA is always c/osedbefore you start build or rebuild.

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



15 1 INCA Instrument Wizard

To build the instrument

1. Make sure INCA is closed.
2. Select Build > Build Solution.

@ NOTE

The reference folder of your Visual Studio project contains a reference
tothe ETAS.OpenEE.d11.

Thisis the DLL file containing all interface classes for the communication
with INCA.
You find it under:

C:\ETAS\INCA7.5\bin\ETAS.OpenEE.d11l.

Now you can use the new MyInstrument in INCA. Note that INCA displays a blank
user interface because no user controls have been added yet.

4.2 Integrating MylInstrument in INCA

With the Build, Visual Studio automatically copies the solution into the INCA
plugin folder. If your ETASData folderis D: \ETASData, then it will be copied to
D:\ETASData\INCA7.5\Instruments. INCAloads theinstrument from this
folder.

The instrument does not open in INCA unless you assign a variable or create the
instrument in the Variable Selection Dialog.

To create variables in the Variable Selection Dialog

1. RestartINCA.

2. Open the Variable Selection Dialog.

3. Inthe “Variables” tab, select a variable you want to use inMyInstruments.

4. Right-click on desired variable. Add to > Layer_1 (Active) > New >
MyInstrument.

TS Measure Table
B VT Osciloscope 7.1
e ) x B Oscilscope (1)
& Myinsrument

Type: Scabr
Elomert Type: £b¢ Lnagned
Aciesa: (.

The Ul of MyInstrument is activated.

Choose the option Variables, see figure below.

Choose a variable you want to use inMyInstrument.

. Right-click on the variable.

10. Follow the path as described in the screenshot Fig 3-11 below.

© o~ o
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16 | INCA Instrument Wizard

11. ClickonMyInstrument toestablishthe link.
12. Click Ok in the Variable Selection Dialog to activate the Ul of your
MyInstrument.

Aninstrument without controls in default size opens.

e

@ NOTE

Tointegrate MyInstrument manually, see Chapter 9 Lesson 7 - Deploy
Instruments on Other Systems

@ NOTE

It is possible to open the same instrument in INCA several times.

Thisis a useful feature to attribute different variables to the same
instrument via the Variable Selection Dialog.

The different versions of the instrument will by default be indicated by
incremented numbering.

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



17 I Lesson 2 - Customizing MyInstrument

5 Lesson 2 - Customizing Mylnstrument

5.1 Objectives
In this lesson, you learn the following:

— modifying an existing instrument via the Visual Studio Ul Developer

— getting acquainted with the instrument’s main classes and the
Property.xmnl file

— getting anintroduction to how the default code is organized

5.2 Changing the Instrument User Interface
There are two options to change the layout of the instrument’s Ul:

— viathe Visual Studio Ul Developer
— by programming components into the source code

The Ul Developer of Visual Studio is a plugin to support the modification of
instrument Uls.

This tutorial describes the modification of the Ul via the Ul Developer of Visual
Studio.

Whenyou openthe InstrumentControl.cs inthe designer, youcan use the
Visual Studio Toolbox to add user controls to your Ul.

5.2.1 Adding Components to Mylnstrument
To add components to Mylnstrument

1. Openthefile InstrumentControl designer todisplaythe Ul

2. Open the Toolbox (Windows Forms) of Visual Studio.

3. Choose two buttons and two textboxes from the Toolbox and place it at
Mylnstrument via drag and drop.

M CustomInstrument3 - Micresoft Visual Studio
File Edit View Project Build Debug Team Format Tools Architecture Test Analyze Window  Help

i@-0|@-2 W90 - Debug - AnyCRU - b ostat - | g1 _E g | \

nstrument Controlcs [Design]” + X
Search Toolbox p - S ;

=]  ContetMenuStrip - :

& DataGridView

@ DataSet

DateTimePicker

%] DirectoryEntry

42 DirectorySearcher

[ DomainUpDown B o a

€3 ErrorProvider

Eventlog

B FileSystemWatcher

& FlowlayoutPanel

=l FolderBrowserDialog

FontDialog

[1 GroupBox

[ TR,

MyInstrument Now looks like thisin Visual Studio.
4. Change the size of the window.

522 Modifying the Window Size of Mylnstrument

The window size is defined via the Instrument Control designer in Visual Studio
when the instrument is first established.

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



18 | Lesson 2 - Customizing Mylnstrument

The initial size of an instrument in INCA takes the default value of
PreferredSizein InstrumentType.xml

As displayed in the screenshots below, changes in the “Properties” window do
not have an immediate effect on PreferredSizein InstrumentType.xml.

To modifying the window size of MyInstrument

You must modify the value PreferredSize inthe InstrumentType . xml file if
you want INCA to open MyInstrument inthe size defined in Visual Studio Ul
Designer.

1.

© N oo o

Gotothecodeline Prefferedsize.

<?xml version="1.0" encoding="UTF-8"?>

<Widget Provider="MyCompany" Type="MyType"
DisplayName="Str MyType" IconName="Ico InstrumentIcon"
PreferredSize="100,100"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemaLocation="c:\ETAS\INCA7.5\XML\schem
a\Etas.OpenEE.Widget.xsd">

Change the valueto 300, 150"

You may also copy the values of the size property from the “‘Properties”
window inthe Instrument Control designerto
InstrumentType.xml.

Click Save to store the layout.

Make sure INCA is closed.

Select Build > Build Solution.

Open INCA.

Create Mylnstrument in Variable Selection Dialog.
Click Ok.

Your modifications are now active inMyInstrument.

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



191 Lesson 2 - Customizing MyInstrument

5.3

5.4

s oS
3] e e 0T

|
o
L
B
»
=
=
=
il

The Main Classes of Mylnstrument
Instruments are organized in partial classes.

One partial class isthe InstrumentControl.Designer.cs whereuser
interface components are defined via graphical interface.

The second partial classisthe InstrumentControl.Designer.cs which
represents the code view of InstrumentControl.Designer.cs andhandles
allinteraction between INCA and the instrument, such as actions, events, and
the communication.

The Initialize Method of Mylnstrument
The Initialize methodis called toinitialize instruments,

— i.e, bycreating aninstance of the instrument or

— wheninitializing the Experiment with an already existing instance.
The widgetHost class is the main access of your instrument to INCA.
#region Implementation of IWidget

public void _(IWidgetHost host)
{
_WidgetHost = host;

this.InitializeValueAccesses (initializedElementReferences,
null) ;

}

The Initialize method passes the maininterface class widgetHost to
MyInstrument

To initialize Mylnstrument

1. OpenInstrumentControl.cs
2. Findthemethod Initialize.

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



20| Lesson 2 - Customizing Mylnstrument

The InitializeValueAccess method handles the creation of value
accesses of assigned variables (see Fig 4-6 below). This method will be
used and modified in Chapter 5 Lesson 3 - Access Variable Values.
Findthe InitializeValueAccesses method.

private void InitializeValueAccesses (IList<IElementReference>
addedElements,

IList<IElementReference> removedElements)

5.5 Implement Event Handlers”

The eventhandler InstrumentControl AssignedElementsChangedinthis
example is called by the ITWidgetData.AssignedElementsChangedevent
whenever variables are added or removed.

To attach the event handler

1.

Find the highlighted code lines.

private void InstrumentControl AssignedElementsChanged (object
sender,

AssignedElementsChangedEventArgs e)

this.InitializeValueAccesses (e.AddedElements,
e.RemovedElements) ;

}

The method host_SaveConfiguration handles all SaveConfiguration events
initiated by WidgetHost.

To call the method

1.

2.

o

In the INCA experiment, click Save.

Open the Variable Selection Dialog, the Display Configuration Dialog, or the
Variable Configuration Dialog.

Close the INCA Experiment.

Copy or move variables from one instrument to another.

As an example, we want to save the value of the instrument’s background
color that is accessible through the Windows . Forms . Control property
BackColor.

By default, these code lines are part of an out commented passage.

Remove the outward comment indications /* and */ below
Verify if the correct passage is activated
Out comment again what is not needed by adding “//™:

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



211 Lesson 2 - Customizing Mylnstrument

void host SaveConfiguration (object sender,
System.EventArgs e)

{

// save the configuration of the BackgroundColor.

_WidgetHost.Configuration.Properties.SetProperty ("BackgroundColor",
BackColor) ;

}

The EventHandler host LoadConfiguration manages all
LoadConfigurationeventsinitiated by the WidgetHost

Thehost LoadConfigurationmethodis called whenever the instrument
configuration has been changed (e.g., via editing in the Variable Selection Dialog)
and the instrument shall adapt its representation.

In case an INCA Experiment gets loaded, the restoration of a formerly stored
instrument configuration must be loaded withinthe Initialize method. To do
so, callthe host LoadConfiguration alsointhe Initialize method.

Inthe host LoadConfigurationEventHandler you describe the Properties
you want to load. An example is given in an out commented passage.

Toload the instrument’s background color

1. Find the default method host LoadConfiguration.

Remove the outward comment indications /* and */ below.

Check that the correct passage is activated.

Comment out what is not needed by adding “//”.

To verify correct insertion, open Instrument.Properties.xml.
Find respective PropertyDef Key.

Copy the PropertyDef Key andinsertaccordinglyin
InstrumentControl.cs asdescribed by highlighted code passage
below.

N OE N

<PropertyGroup Type="MyTypeProperties">

<PropertyDef Key="BackgroundColor"
DisplayKey="Str BackgroundColor DisplayKey">

<Color DefaultValue="#CCCCCC" />

<Description
DisplayKey="Str BackgroundColor Description" />

8. Insertthe correct PropertyDef Key at the highlighted location”.

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



22 | Lesson 2 - Customizing MyInstrument

void host LoadConfiguration (object sender,
System.EventArgs e)

{

Color color;

if ( WidgetHost.Configuration.Properties.TryGetProperty ("
BackgroundColor", out color))

{

BackColor = color;

}

Make sure INCA is closed.
9. InVisual Studio, select Build > Build Solution.

10. Open INCA.

11. Inthe Variable Selection Dialog, call MyInstrument.

12. Click Ok.
Your modifications are now active inMyInstrument andcanbeusedin
INCA.

To modify the properties

1. Inthe Display Configuration Dialog, callMyInstrument.
ClickonMyInstrument.

Click into the “Color” field.

Change the BackgroundColor togreen.

Click OK.

o s waN

[ Experiment: >Experiment old< Hardware: >Workspace < T————

Expeniment Edit  View Messurement Hardware Datasst Components Window 7

MyIinstrument [3]

W [BackgoundCoicv] yProperty2 |
Wyinstrurnent 3 | T Felse | BackgounaCoior

g rEECECNE
Input_1 | ETK test device 1 '_.'—F_l—J_..
EEE
e
EEEEEE NN
EEEEEEEE
EEREEE
I

W 5 seimis vl
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23| Lesson 2 - Customizing MyInstrument

5.6

5.6.1

5.6.2

w. Mylnstrument [3]

The BackgroundColor cannow be changed at runtime in the VARIABLE
SELECTION DIALOG.

Modifying InstrumentProperties.xml

All properties of your instrument plugin are defined in
InstrumentProperties.xml. All properties defined in this file are visible in the
INCA Variable Selection Dialog and can be edited at runtime of INCA.

To make the defined properties effective in the instrument user interface you
must read and write the property values in the LoadConfigurationand
SaveConfigurationmethods of InstrumentControl.cs (see chapter
above).

The values will automatically be loaded and saved with the INCA experiment.

Objectives

You will learnto add and change Properties andtochange the properties
values at runtime.

Adding Properties in InstrumentProperties.xml

The definition of instrument Properties are performed in XML. The
PropertyGroup typesinside InstrumentProperties.xml arereferencedin
the InstrumentType.xml.

To add an instrument property

1. Inthe Visuial Studio Solution Explorer, double-click on
InstrumentProperties.xml.
2. Find PropertyDef Key “MyProperty2”.

<PropertyDef Key="BackgroundColor"
DisplayKey="Str BackgroundColor">

<Color DefaultValue="#CCCCCC" />

<Description
DisplayKey="Str BackgroundColor Description" />

</PropertyDef>

<PropertyDef Key="MyProperty2"
DisplayKey="8tr MyProperty2 DisplayKey'">

<Boolean BooleanFormat="TrueFalse"
DefaultValue="false" />

<Description DisplayKey="Str MyProperty2 Description" />
</PropertyDef>
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@ NOTE

ADisplayKey isunique. INCA willignore all Properties if you use it twice.

You add Properties by adding a new Property definition in XML syntax. Each
Propertyneedsa

— uniqueKey
— DisplayKey
— DefaultValue

@ NOTE

The types Boolean and Numeric have more attributes than the default value
(you can see these attributes in the example above).

@ NOTE

To employ multilingualism as an option for your instrument please make sure to
complete InstrumentResources.resx Withthenew Properties.

If not, INCA will always take the hard coded DisplayKey values.

3. Addanew Property.
4. Insert the highlighted code as given in the figure below:

<PropertyDef Key="MyProperty3"
DisplayKey="Str MyProperty3 DisplayKey">

<Boolean DefaultValue="false" BooleanFormat="TrueFalse"/>
<Description DisplayKey="Str MyProperty3 Description"/>

</PropertyDef>

MyInstrument NOw provides athird property of type boolean for usage.

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



251 Lesson 2 - Customizing Mylnstrument

To keep localization in mind when customizing Mylnstrument

If localization is an option for your instrument, do not forget to complete the
InstrumentResources.resx file:

1. Double-clickon InstrumentResources.resx.
2. Insertthe new display keys inthe InstrumentResources. resx table.

Make sure INCA is closed.

In Visual Studio, select Build > Build Solution.

Open INCA.

In the Variable Selection Dialog, callMyInstrument.
Click Ok.

Your modifications are now active in INCA.

N o ok W

5.6.3 Adding an Enumeration ltem
To add an enumeration item

1. Find the highlighted code lines in the commented-out default code.
2. Copy theminto the active PropertyDef.

<PropertyDef Key="CalibrationColor"
DisplayKey="Str CalibrationColor DisplayKey">

<Enumeration DefaultValue="0">
<EnumerationItem Value="0" DisplayKey="red"/>
<EnumerationItem Value="1" DisplayKey="green"/>
<EnumerationItem Value="2" DisplayKey="blue"/>
</Enumeration>

</PropertyDef>

@ NOTE

If changes are directly performedinthe InstrumentProperties.xmlfile,
Visual Studio will validate them directly against the current definitions to report
errors.
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5.6.4 Defining SignalProperties

Properties canbe edited on the *Widget” level and on the “Signal” level. By
default, a simple editor is already integrated.

INCA offers the option to define Properties at “Signal” level in more detail.

To define SignalPropertiesin InstrumentProperties.xml

1. Open InstrumentProperties.xml.
2. Implement the highlighted code lines:

<PropertyGroup Type="SignalProperties">

<PropertyDef Key="SignalColor"
DisplayKey="Str SignalColor DisplayKey">

<Color DefaultValue="#CCCCCC" />
<Description DisplayKey="Str SignalColor Description" />
</PropertyDef>

</PropertyGroup>

All Properties canbeassignedto Signals. [tispossible toassign several
Propertiestoone Signal.

Toreference SignalProperties in InstrumentType.xml

1. OpenInstrumentType.xml.
2. Implement the highlighted code line.
<?xml version="1.0" encoding="UTF-8"?>

<Widget Provider="MyCompany" Type="MyInstrumentType"
DisplayName="Str MyInstrument"

IconName="Ico InstrumentIcon" PreferredSize="300,150"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="c:\ETAS\INCA7.5\XML\schem
a\Etas.OpenEE.Widget.xsd">

<Properties RefType="MyTypeProperties" />
<WidgetDataTypes>
<WidgetData>

<PossibleSignals MinVariableCount="1"
MaxVariableCount="1">

<Properties RefType="SignalProperties"/>
<Signal>

</Signal>
</PossibleSignals>
</WidgetData>
</WidgetDataTypes>
</Widget>
Make sure INCA is closed.
In Visual Studio, select Build » Build Solution.
In Visual Studio, select Build > Build Solution.
Open INCA.
In the Variable Selection Dialog, callMyInstrument.

N o oW
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8. Click Ok.

Your modifications are now active inMyInstrument.

All signals assignedto MyInstrument willnow show an individual property in the
Variable Selection Dialog at runtime, in our example a color .

The Variable Selection Dialog now presents a new main area:

— The "Widget” level as usual (top).
- The *Signal” level with an additional header.

The signalProperty Color isdisplayed as presentedinINCA inthe figure

below:

= ¥ariable Selection

o) ¥=(]@ B@CTE

Display Configuration

L O o o | =

Experiment: >NewExp_auto_backup_2< Hardware: >Workspace<

In the source code of the instrument, you can access the value of the
SignalPropertiesatthe IElementReference.Properties elementof the

assigned variables.
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5.6.5 Adding Collection and Complex Properties
INCA V7.1introduces two new properties:

— Collection
— Complex

In this chapter, you learn to implement these features and what options they
offer.

@ NOTE

The Collection Editor and the Complex Editor can be attached to the “Widget”
or to the “Signal” level (see signalProperty editor definition chap. 4.6.5)
related to the PropertyGroup in which they will be implemented in
InstrumentProperties.xml

Our example shows the Wwidget level.

To implement a collection property in InstrumentProperties.xml

1. Implement the highlighted code lines.

<PropertyDef Key="PropertyColorStringCollectionl"
DisplayKey="Str PropertyColorStringCollectionl">

<Collection>
<CollectionItem Key="ColorStringCollectionl">
<PropertyDef Key="Color" DisplayKey="Str Color">
<Color DefaultValue="#CCCCCC" />
<Description DisplayKey="Str Color Description" />
</PropertyDef>
<PropertyDef Key="String" DisplayKey="Str String">
<String DefaultValue="MyCompany" />
<Description DisplayKey="Str String Description" />
</PropertyDef>
</CollectionItem>
</Collection>
</PropertyDef>
A property has been defined which represents alistof Color and String
property pairs.
Make sure INCA is closed.
Inthe Visual Studio, select Build > Build Solution.
Open INCA.
In the Variable Selection Dialog, callMyInstrument.
Click Ok.
Your modifications to MyInstrument are now active in INCA.

SR IENNEN

@ NOTE

A Collection cancontain morethanone PropertyType.
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@ NOTE

Make sure to attribute unique Keys and DisplayKeys. This feature does not
work otherwise.

@ NOTE

Make sure tointegrate the new DisplayKeys into
InstrumentResources.resx if multilingualismisan option or if you want to
see speaking names for the properties in the Variable Selection Dialog.

MyInstrument now displays the new Collection Editor on “Widget” levelin the
Variable Selection Dialog:

Bl Widgets

BackgoundColer |MyPropery2 |St_MyProperyd | St_CalibrationColor
I Foise False aruen

r_PropetyColorStingCol
ciion

St
ol

ignals
Name | Str_SignalCelor
—

AZTE |

5 &

As displayed in the figure above, INCA offers a new editor listing the items defined
inColorStringCollectionl. The options Add, Delete, and Move are offered
within the collection list.

The Collection Editor is working at runtime. You can perform modifications during
the use of MyInstrument.
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To define a complex property in InstrumentProperties.xml

1. Implement the highlighted code lines:
<PropertyDef Key="ComplexProperty" DisplayKey="Str_ComplexProperty">
<Complex>
<PropertyDef Key="Color" DisplayKey="Str Color">
<Color DefaultValue="#CCCCCC" />
<Description DisplayKey="Str Color Description" />
</PropertyDef>

<PropertyDef Key="ComplexBooll"
DisplayKey="Str ComplexBooll">

<Boolean BooleanFormat="TrueFalse" DefaultValue="false"

/>

<Description
DisplayKey="Str ComplexBooleanl Description" />

</PropertyDef>

<PropertyDef Key="ComplexDirectory"
DisplayKey="Str ComplexDirectory">

<Directory DefaultValue="c:\"/>

<Description
DisplayKey="Str ComplexDirectory Description" />

</PropertyDef>
</Complex>

</PropertyDef>

A structure of several different Properties has now been defined that will
be edited together in one editor.

2. Make sure the new DisplayKeys isintegratedin
InstrumentResources. resx if multilingualismis an option.

Make sure INCA is closed.

In the Visual Studio, select Build > Build Solution.

Open INCA.

In the Varaiable Selection Dialog, select MyInstrument.

Click Ok.

Your modifications are now active inMyInstrument.
MyInstrument now displays the new Complex Editor in the Variable
Selection Dialog:

No oA
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. Experiment: >Experime
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i
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As displayed in the figure above, the Complex Editor groups the defined
Properties. Theexample above displaysthe optionDirectory, offering
access to the Windows Explorer.

The editor options differ inrelation to the defined Properties.

The Complex Editor is working at runtime. You can perform modifications during
the use of MyInstrument.

5.6.6 Defining a Custom Property Editor

In this chapter, you learn to define a custom property editor. The custom property
editor can be designed for every property type. The feature is especially useful
for complex properties. In our example we attribute a custom editor to the Color
property to concentrate on the basic program structure.

The necessary steps are:

— implementMyPropertyEditorForm

— declarethe UIEditor ‘MyPropertyEditor” forthe Property
— implement the respective Class and Converter

— define display options
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To create a customer editor: MyPropertyEditorForm

1.

o0 h NN

In the Solution Explorer, right-click onMyInstrument.
Click Add.

Choose Windows .Forms.

Name Forms file MyPropertyEditorForm.

Click Add.

Drag controls into the form, see example below.

Visual Studio creates a new Windows Forms class.

The Editor has a default value in Visual Studio of 300;300.

[ MyPropertyEditorForm g@@

) radicButton1
[ checkBoxl
) radioButton?

labelt

OpenMyPropertyEditorForms code view.
Right-click on UL.

Choose the “View Code” option in the Context Menu.
Insert the highlighted code lines.

Verify the code.

using System;

using System.Collections.Generic;
using System.ComponentModel;

using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;

namespace MyCompany.MyInstrument

{

public partial class MyPropertyEditorForm
UserControl

{
public MyPropertyEditorForm ()

{

InitializeComponent () ;

}

public Color Color { get; set; }

}
MyInstrument hasanew class: MyPropertyEditorForm
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To implement MyPropertyEditor

© N oo o

To create a new class right-click on MyInstrument in Visual Studio
Select Solution Explorer > Add > Class.

A window opens.

Name it MyPropertyEditor.

Verify your selection.

Click Add.

MyPropertyEditor.cs Opens.

Let your class inherit from the interface IPropertyUIEditor.
Implement the highlighted code lines.

using Etas.OpenEE;

using System.Drawing;

namespace MyCompany.MyInstrument
{
public class MyPropertyEditor : IPropertyUIEditor
{
private ISimpleProperty<Color> m Color;
private MyPropertyEditorForm m Editor;
public bool CompleteEditing (bool isCanceled)
{
if (!isCanceled)
m_Color.Value = m_Editor.Color;
return true;
}
public System.Globalization.CultureInfo CulturelInfo
{
set { }
}
public PropertyUIEditorDisplayType DisplayType
{

get { return PropertyUIEditorDisplayType.Popup; } //
“Popup” is 1 of 3 options!

}

public event EventHandler<PropertyUIEditorClosedEventArgs>
EditorClosed;

public System.Windows.Forms.Control EditorControl
{
Get

if (m_Editor == null)
m Editor = new MyPropertyEditorForm() ;
m Editor.Color = m _Color.Value;

return m Editor;
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MyInstrument hasanew class: MyPropertyEditor.cs
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To implement MyPropertyConverter

Create anew class.

Name itMyPropertyConverter.
Implement the highlighted code lines.
using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using Etas.OpenEE;

using System.Drawing;

namespace MyCompany.MyInstrument

{

public class MyPropertyConverter
IPropertyConverter<Color>

{

public bool CanConvertPropertyValueType (Type
typeOfPropertyValue)

{
return true;
}
public void Initialize (IPropertyConverterContext context)
{
}

public bool TryGetDisplayValue (IPropertyConverterContext
context, IProperty property, Color propertyValue, out string
displayValue)

{
displayValue = "My Color String";
return true;

}

public bool TryGetPropertyValue (IPropertyConverterContext
context, IProperty property, string displayValue, out Color
propertyValue)

{
propertyValue = Color.Red;

return false;

}
MyInstrument hasanew class: MyPropertyConverter.cs.
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To declare the new classes in InstrumentProperties.xml

1. Implement the highlighted code lines.

<PropertyDef Key="BackgroundColor"
DisplayKey="Str BackgroundColor DisplayKey">

<Color DefaultValue="#CCCCCC" />

<Description
DisplayKey="Str BackgroundColor Description" />

<UIEditor Type="MyPropertyEditor"/>
<Converter Type="MyPropertyConverter"/>

</PropertyDef>

Assigned to the property is now the specific UIEditor MyPropertyEditor.

MyPropertyConverter isSneededtoconvertthe propertyintoastringsoit
can be displayed in the field without being in edit mode.

To implement the necessary extensions to InstrumentPlugins.cs

1. Letyour InstrumentPlugin.csinheritform
IPropertyUIEditorFactoryand IPropertyConverterFactory.
2. Implement the highlighted code lines.
using System.Resources;
using System.Xml.Ling;
using Etas.OpenEE;

namespace MyCompany.MyInstrument

{

public class InstrumentPlugin : IWidgetPlugin,
IPropertyConverterFactory, IPropertyUIEditorFactory

{
#region IWidgetPlugin Members

public XElement TypeDescription
{
get;
private set;
}
public XElement PropertiesDescription
{
get;
private set;
}

public void Initialize (IWidgetPluginHost
pluginHost)

{

TypeDescription =
XElement.Parse (InstrumentResources.InstrumentType) ;
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PropertiesDescription =
XElement.Parse (InstrumentResources.InstrumentProperties)

}
public void DelInitialize ()
{
}

public ResourceManager Resources

{

get { return new
ResourceManager (typeof (InstrumentResources)); 1}

}
public IWidget CreateInstrument ()

{

return new InstrumentControl () ;

}

#endregion

public TPropertyUTEditor CreatePropertyUIEditor (string
editorName, System.Collections.Generic.IDictionary<string, string>
parameters)

|

¥

public TPropertyConverter CreatePropertyConverter (string
converterName)

|

return new MyPropertyConverter();
¥

}
MyInstrument NOWhasthe UIEditor MyPropertyEditor forthe
feature BackgroundColor property.
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To define UlEditorDisplayTypes

The DisplayType property of the MyPropertyEditor class defines the
DisplayType of the PropertyUIEditor:

1. Find the highlighted code passage:
public PropertyUIEditorDisplayType DisplayType
{

get { return PropertyUIEditorDisplayType.Popup; }
// “Popup” is 1 of 3 options!

}
The following options are available :
— Popup
— Inline
— Dialog
2. Find the following code snippet:

get { return
PropertyUIEditorDisplayType.Popup; } // “Popup” is 1 of 3
options!

3. Make sure INCA is closed.

4. InVisual Studio, select Build > Build Solution.

5. Open INCA.

6. Inthe Variable Selection Dialog, callMyInstrument.
7. Click Ok.

The MyPropertyEditor is displayed:

= Variable Selection

= Experiment
@ Rescord Only ] Widgets
% Default Recorder Name | BackgiourdColor [ PropertyT estéFiz | Stt_ComplesProperty
= ] Layer 1 thctive) 4R2 [2] [y Coler Sung —Fake Comples

[ves?

‘white value | ClickEvent

1= variables

Help
@ Display Configuration ‘ ‘

"=y Variables Configuration Error
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8. ModifyUIEditorDisplayTypetOInline:

get { return
PropertyUIEditorDisplayType.Inline; }

9. Make sure INCA is closed.

10. In Visual Studio, select Build > Build Solution.

11. Open INCA.

12. In the Variable Selection Dialog, callMyInstrument.
13. Click Ok.

B widgets
Default Recorder Mame | BackgroundColor | PropertyT etz St_ComplesProperty | Str_PraperyColorCalletion]
Layer_L (Active] CHE] e False Coplex Coliection
plnstrument (1]
mRz [2]:
1= variables
Help
@ Display Configuration ‘ |
“=v", Variables Configuration ‘ Errer |

As presented in the two figures above the Inline option requires special
careinusage.
Inline option places the MyPropertyEditor directly into the line of the
property in the Display Configuration. If the editor size exceeds this limited
space (as in our example), the overlap of the editor will not be displayed
and therefore will remain inaccessible for usage.

14. Modify PropertyUIEditorDisplayTypetOoDialog:

get { return
PropertyUIEditorDisplayType.Dialog; }

15. Make sure INCA is closed.

16. In Visual Studio, select Build > Build Solution.

17. Open INCA.

18. In the Variable Selection Dialog, call MyInstrument.
19. Click Ok.
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MyPropertyEditor is displayed.

= Variable Selection,

Bl Widgets
Defaul Recorder Name | BackgioundColor [ProperyTestaRiz[st_ComplesPropery | 8t_PropertyColorCollotiont
1 Layer_1 (active)

MyMapInstrument [1]

AR2([2] iMyColorSting ——|... Fake Complex Callection

& grz1z);

[ Yes?

Wiite value ClickEvert

1= variables

Help

@ Display Configuration ‘ |

Error

=7 Variables C

As presented in the figure above, the Dialog option creates a dialog box
displaying the defined MyPropertyEditor.

Make sure to define a proper size for the dialog box in Visual Studio (see
chapter 4.2.2 Modifying the Window Size of Mylnstrument).

56.7 Define PropertyDependencies

INCA offers the option to define dependencies between different Properties.
By this means it is possible to define that e.g., a certain color setting for one
Property switches to another Property toread only access, disables or
enables certain submenus etc.

In this chapter, you learn to define Dependencies between Properties.
To declare the necessary classes

1. Tocreate anew classin Visual Studio right-click on the instrument.
2. Select Solution Explorer > Add > Class.
A dialog window opens.
3. NameoneclassMyConfigHandler.cs.
4. Verify your selection.
5. Click Add.

Visual Studio creates the default class MyConfigHandler.
To configure MyConfigHandler.cs

1. OpenMyConfigHandler.cs.

2. Modify to the highlighted code passages:
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

using Etas.OpenEE;

namespace MyCompany.MyInstrument

public class MyConfigHandler : IWidgetConfigHandler

{
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// Change the read only state of MyProperty3
according

// to the value of MyProperty2
_myPropertyInfo3.IsReadOnly = newValue;
}
public void DelInitialize ()
{
if (_myProperty2 != null)
{

_myProperty2.ValueChanged -=
_myProperty2 ValueChanged;

}

}

You have now implemented a dependency between MyProperty2 and
MyProperty3 settingMyProperty3toreadonlyif MyProperty?2
changes.

To declare the new classes in InstrumentPlugin.cs

1. Letyour plugininherit from IWidgetConfigHandlerFactory:

InstrumentPlugin : IWidgetPlugin,
IPropertyUIEditorFactory, IPropertyConverterFactory,
IWidgetConfigHandlerFactory

#endregion
public IWidgetConfigHandler CreateWidgetConfigHandler ()

{

return new MyConfigHandler () ;

}

2. Make sure INCA is closed.

3. InVisual Studio, select Build > Build Solution.

4. OpenINCA.

5. Inthe Variable Selection Dialog, call MyInstrument.
6. Click Ok.

In INCA the dependency now works as represented below:
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6.1

6.2

6.2.1

Lesson 3 - Access Variable Values

Objectives
In this chapter, you learnto access VvariablevValues fromMyInstrument.

This is the central feature of the interface. This lesson and the following
exemplify all basic options.

Changing Properties in InstrumentType.xml

The InstrumentTypes are organized in XML like the InstrumentProperties.
Inthe InstrumenType.xml you can describe which types and classes of
variables from INCA should be supported in MyInstrument.

Toopenthe InstrumentType.xml Select
File >Open >File > InstrumentType.xml.

Modifying VariableCount

In the source code, the three different options of the wizard are represented as
shown below:

<PossibleSignals MinVariableCount="0" MaxVariableCount="0">

>VariableCount option None.

<PossibleSignals MinVariableCount="1" MaxVariableCount="1">

> VariableCount option Single.

<PossibleSignals MinVariableCount="1" MaxVariableCount="10">

> VariableCount optionMultiple.

> SettheMaxvVariableCount to10.

@ NOTE

Changingthe InstrumentType . xml directly overwrites the settings defined
in the wizard when creating the MyInstrument.
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6.2.2 Adjusting the Supported VariableClasses

Inthe InstrumentType.xml the definitions of the variableClass that
MyInstrument supports are listed. At least one definition must added, but also
several or all are possible:

<VariableClasses>

<VariableClass Value="Calibration"/>

<VariableClass Value="Measurement"/>

</VariableClasses>

Further options are:
— Adaptive Calibrationand
— Slewing

- AddAdaptiveCalibration

<VariableClass Value="AdaptiveCalibration"/>

6.2.3 Adjusting the Supported VariableTypes
Since the 7.1 version INCA supports eight different types. They are:
— Scalar
— Vector
— Array
— Curve
— Map
— Cuboid
— Axis
— Curve Axis
The variableType defines the type of values MyInstrument will be able to
contain.

- Find the following code lines
<VariableTypes>
<VariableType Value="Scalar"/>
</VariableTypes>

— AddvectorandArrayaSVariableType

<VariableType Value="Vector"/>

<VariableType Value="Array"/>
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6.2.4 Changing ElementDataType
The ElementDataType describes the DataType Of avariable MyInstrument
supports. Three options are possible:

— Numeric: thevariable supports numeric values
— Boolean: thevariable cantake the values trueor false
— Ascii : the variable contains strings
- Find the following code lines
<ElementDataTypes>
<ElementDataType Value="Numeric" />
<ElementDataType Value="Boolean" />
</ElementDataTypes>

— AddElementDataType ‘Ascii”

<ElementDataType Value="Ascii" />

The combination of variableClass, VariableType and ElementDataType
is specifying which variables MyInstrument can contain.

In this example, you can assign up to 10 Measurement Or Calibration variables
of type Scalar, Vector OrArray withthe datatype Numeric, BooleanoOr

Ascii.
1. Make sure INCAis closed.
2. InVisual Studio, select Build > Build Solution.
3. Open INCA.
4. Inthe Variable Selection Dialog, callMyInstrument.
5. Click Ok.

Your modifications are now active iInMyInstrument.

6.2.5 ValueAccess for Mylnstrument

A WARNING

Risk of unexpected vehicle behavior

Calibration activities influence the behavior of the ECU and the systems that
are connected to the ECU.

This can lead to unexpected vehicle behavior, such as engine shutdown as
well as breaking, accelerating, or swerving of the vehicle.

Only perform calibration activities if you are trained in using the product and
can assess the possible reactions of the connected systems.

ValueAccess options require a declaration of the respective object in the

global declaration

To activate the ValueAccess declaration

1. Openthe InstrumentControl.cs.
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6.2.6

6.2.7

2. Find the highlighted code lines.
3. Remove comment indication.
// global declaration

private ISignalValueAccessScalar<double> valueScalarAccessExample;

Survey in Read Only and Read/Write Access of Variables

The ETAS.OpenEE library offers interfaces for read only or read / write access.
The options arerelated to the variableTypes.

Variable-  |Read only ValueAccess Read / Write ValueAccess

Type

Scalar IValueAccessScalar<T> ISignalValueAccessScalar<T>
Array IValueAccessArray<T> ISignalValueAccessArray<T>
Ascii IValueAccessAscii<T> ISignalValueAccessAscii<T>

Tab.5-1 The ValueAccess interfaces for read only and read/ write access

The more complex DataTypes / VariableTypes are also mapped to the
vValueAccess interfaces listed above (see also Lesson 8 - How to Access Maps,
Curves and Axes).

The InitializeValueAccess Method

Themethod InitializeValueAccess Mmanages the specific valueAccess oOf
allvariables assigned toMyInstrument.

To activate the access on variable values

1. Find the following code lines

private void
InitializeValueAccesses (IList<IElementReference>
addedElements,

IList<IElementReference> removedElements)

2. Remove the comment out signs of the passage
The default code is activated.
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To define the value to be modified

With the following command lines, you can view the type (Scalar, Array,
Ascii.)andtheclass (Measurement, Calibration..) of the given element.
Type and class of the Element Info are taken to distinguish between several
typesandclasses togetthe correct value

1. Find the following code lines

// With this command lines, you can get the type
(Scalar, Array, Ascii,...) and the class (calibration,

// measurement) of the given element reference.

EElementType elementType =
addedElements[0] .ElementInfo.Type;

EElementClass elementClass =
addedElements[0] .ElementInfo.Scalar.ElementClass;

@ NOTE

When trying to access a type specific property member of the ElementInfo
(eg.ElementInfo.Scalar, ElementInfo.Array,
ElementInfo.Ascii, ..) that does not correspond to respective
EElementType, INCA willthrow aNullReferenceExeption.

EElementType Elementinfo Member
EElementType.Scalar IElementInfo.Scalar
EElementType.Ascii IElementInfo.Ascii
EElementType.Array IElementInfo.Array
EElementType.LookupTable IElementInfo.LookupTable
EElementType.Axis IElementInfo.Axis
EElementType.None No access possible

Tab.5-2  Type specific members of Elementinfo

For additional information on this topic, see chapter 10 Lesson 8 - How to Access
Maps, Curves and Axes.

To create a ValueAccess for a variable

1. Find the following code lines

_valueScalarAccessExample =
addedElements[0] .ElementInfo.Scalar.GetvValueAccess<double> (EA
ccessType.Phys, EPageld.Current) ;

You have now created a ScalarvValueAccess to access the variable’s value:

— asaphysical value,
- indouble format and
- onthecurrent page.
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Survey on the different GetvalueAccess parameters:

GetValueAccess()
parameters

ValueAccess type

Read only for
calibrations?

EAccessType.Phys

Physical values

N/A

EAccessType.Impl

Implementation values

N/A

EPageId.Current

currently selected page

Yes, if current=RP

No, if current = WP

EPageId.Reference Reference page Yes

Tab.5-3 GetValueAccess survey

To attach a handler to the ValueChangedEvent
1. Find the highlighted code lines.
2. Remove comment indication /* and */

_valueScalarAccessExample.ValueChangedEvent += new
EventHandler (ExampleValueChangedEvent) ;

You have now activated a default code passage that attaches an Event Handler
for the valueChangedEvent andlinksittothe ExampleValueChangedEvent
method.

Each time the value of the variable changes, the
ExampleValueChangedEvent method will be called. By this event mechanism,
there is no need to poll INCA for the current values.

Your instrument will automatically get informed about changed values.

GetValue Method

The method GetVvalue () of the ISignalvValueAccessScalar objectisused
to receive the current value of the element. A default method is provided by the
wizard.

Make sure to have assigned a default value. The parameter of the Getvalue
method will be returned if there is no valid value available.

To get the variable value

As an example, we define the type double.
1. Find the highlighted code lines

private void exampleValueChangedEvent (object sender, EventArgs e)

{

2. Remove the comment indication /* and */ below the found code

double actualValue = _valueScalarAccessExample.GetValue (0.0);
You have now activated the default Getvalue method.

3. Insert the highlighted code lines below. To display the actual value write it
into a textbox

textBoxl.Text = actualValue.ToString();
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}
MyInstrument cannow read the value of the respective Scalar variable.

To getthe value the TryGetvalue() method can be used. In this method,
the valueis available if the return value of the method is true.

To display the current value, use one of the buttons and textboxes

already created in chapter 4.2.1. This value is written into textBox2 not

used so far.

4. Add the following method to the InstrumentControl class

private void buttonl Click(object sender, EventArgs e)

{

Writing current value at time of the click event into textBox2
textBox2.Text = valueScalarAccess.GetValue (0.0).ToString();

}
To attribute button1 to the buttoni_click event:

1. Openthe InstrumentControl.Designer.cs.

2. Clickonbuttonl.
3. Goto Event tab.
4. Goto “Click” and select the buttonl clickeventoutof the drop-down
list.
Properties * o x
buttonl System Windows.Forms.Button -

=il = =

> (DataBindings)
AutoSizeChanged
BackColorChanged
BackgroundlmageChanged

»

m

BackgroundlmagelayoutChanc
BindingContextChanged
CausesValidationChanged
ChangeUlCues
Click buttonl_Click
Client5izeChanged exampleValueChangedEvent
ContextMenuStripChanged
ControlAdded host_SaveConfiguration
host_LeadCenfiguration

[=]

ControlRemoved

CursorChanged
DockChanged
DragDrop
DragEnter
Dragleave
DragChwer
EnabledChanged
Enter -

Click

Occurs when the component is clicked,

MyInstrument NOW assigns the constantly read values to textBox1l and
oneachclickonbuttonl the value, frozen at the time of the
ClickEvent, tO textBox2.

5. Make sure INCA is closed.

6. InVisual Studio, select Build > Build Solution.
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6.2.9

7. Open INCA.
8. Inthe Variable Selection Dialog, callMyInstrument.
9. Click Ok.

Your modifications are now active inMyInstrument.

10. ININCA, checkif MyInstrument isworking for Scalar Calibration

values aswell as for Scalar Measurement values.

i. Open a corresponding INCA editor (measure window/calibration
window).

ii. CheckiftheMyInstrument iSupdating correctly when working onthe
Same variables

@ NOTE

In our example, always the last variable assigned to your instrument
will be active, since we initialized the local variable
_valueScalarAccess With addedElements [0.

SetValue Method

Calibration variables are modified by the Setvalue method. This methodis an
essential part of the valueAccess interface.

As anexample, a ClickEvent Of button2 reads the string from the textBox2
and writes it intothe valueAccess object. The setvalue () method returnsan
object with type IRetval. This object contains information on the success of
the operation.

To set the variable value

1.

Add the following method to the InstrumentControl class.
private void button2 Click(object sender, EventArgs e)
{

try

{

// write the given value from the textbox into
the value access object

IRetVal val
= valueScalarAccess.SetValue<double> (BoundaryModes.RespectAllBounds,

Convert.ToDouble (textBox2.Text)) ;
}
catch (Exception ex)
{

Logging.Log (ELoggingSeverity.Error, ex.ToString()):
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2. Attachthe methodasbutton2 Clickeventhandler of button?2.

@ NOTE

The conversion from string to <double> canthrow an Exception.

As a simple error handling we justuse a try..catch blockinthe
example.

3. Make sure INCA is closed.

4. InVisual Studio, select Build > Build Solution.

5. Open INCA.

6. Inthe Variable Selection Dialog, callMyInstrument.
7. Click Ok.

Your modifications are now active inMyInstrument.
Your MyInstrument iSnow able to
— readvalues,

— getvalues under certain conditions, here by buttonl click
— write values into the variable, here by button2 click, thus: to calibrate

@ NOTE

Measurement Values cannotbe modified.

@ NOTE

The variable you assign to MyInstrument mustbe of classCalibration.

If you use the Setvalue method with a Measurement Variable youwillgeta
return value which contains that the variable is not editable.

@ NOTE

Be careful with the BoundaryModes option IgnoreAllBounds.

The value will be written in your project’s file independently of the boundaries
specified.
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7.1

7.1.1

Lesson 4 - Context Menus

INCA supports to display context menus in instruments. A default set of context
menu items is available. To enable the context menu items, the instrument must
provide some additional information by an implementation of
IWidgetHostEventSink

Objectives

In this chapter, you learn to enable the INCA default context menu and to
implement and add your own context menu items.

Enable the Default Context Menu

The generated Initialize method calls the
InitializeDefaultContextMenus by default. By that the context menu will
be opened at runtime when doing a right mouse click on the

InstrumentControl.

To activate WidgetHostEventSink

1. Open InstrumentControl.cs.
2. Find the following code lines.
public void Intitialize (IWidgetHost host)

{

_WidgetHost.InitializeDefaultContextMenus (this);

}

3. Remove comment indication from the highlighted code passages.

public partial class InstrumentControl : UserControl,
IWidget

{

#private IWidgetHost WidgetHost; //is supposed
to connect to and to react on all of the events included

#private WidgetHostEventSink EventSink;

4. Remove comment indication.
/// <summary>

/// Initializes this instrument component.

/// </summary>

public InstrumentControl ()

{
InitializeComponent () ;
# EventSink = new WidgetHostEventSink (this);

//an instance of the new WidgetHostEventSink
object with this InstrumentControl as parameter

}

5. Find the following source code lines below.
6. Delete the highlighted code lines.
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7. Remove comment indication

Public IWidgetHost WidgetHost

#+ get { return( WidgetHost;}
}

ThewidgetHostEventSink must provide the additional information to enable
the default context menu items.

To provide additional information from WidgetHostEventSink

1. OpenwidgetHostEventSink.cs.
2. Find the following code lines.
3. Delete the highlighted code lines.

public bool CanComputeParameter (IParameterDescription
parameterDescription)

{
retura—falses
A
return parameterDescription.Key == ParameterIDs.ElementSelection
|
parameterDescription.Key == ParameterIDs.ValueSelection;
%/
}

This method returns which additional information can be provided to
compute the enabled states for the context menu items.

4. Find the following code lines.

5. Delete highlighted code lines and the comment indication.

public bool ComputeParameter (IParameter parameter)

{

retura—falses

/%switch (parameter.Description.Key)
{
case ParameterIDs.ElementSelection:

parameter.Value =
_instrumentControl. WidgetHost.Configuration.WidgetDatas[0].ElementRef

erences;
return true;
case ParameterIDs.ValueSelection:
parameter.Value = new|[] {
new ValueSelection(_instrumentControl.ValueScalarAccess,

EValueFormat.String) 1};
return true;

}

return false; =/
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}

The method ComputeParameter provides different information specified
with the ParameterIDand Description. For example, the “About
variable..” context menuitem in INCA will show the “About Variable”
dialog for the ElementReference providedinthe ElementSelection
parameter.

6. Find the following code lines.

7. Verify that highlighted code is set to true.

public bool CanShowProperties ()

return true;
}

The method CanshowProperties determines what happens when the
“Properties..” context menu item is clicked.
The default value £alse will display the VSD Display Configuration for the
respective instrument.
If the method returns the value true, the ShowProperties methodis
called.
8. Find the following code lines.
public void ShowProperties ()
{
//TODO implement
}

9. Replace ropo by the highlighted code lines.

MessageBox.Show ("Enable UI updates?", "Properties",
MessageBoxButtons.YesNoCancel) ;

The method showProperties allows you to show the properties for the
currently selected instrument. In this case, a message box appears.
10. Find the following code lines.
public System.Drawing.Size GetOptimalWindowSize ()
{
//This is an example for an optimal window size:

System.Drawing.Size size = new
System.Drawing.Size (285, 150);

return size;
}
The method GetOptimalWindowSize returns the optimal window size
required by the instrument.
11. Find the following code lines.
public bool HasOptimalWindowSize ()
{

return true;
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The method HasOptimalWindowSize is called to enable or disable the
OptimizeWindowSize context menu

12. Make sure INCA is closed.

13. In Visual Studio, select Build > Build Solution.

14. Open INCA.

15. In the Variable Selection Dialog, call MyInstrument.

16. Click Ok.
Your modifications are now active inMyInstrument.

The default context menu of INCA should now look like this:

Measure Rate... Alt+Q)

Optimize Window 5ize Alt++
Add Varnable... Ins

Remove Variable Ctrl+Del

Copy variable to window...

Move variable to window...

About variable... Ctrl+I
Variable Documentation  Al+FL

Properties... Alt+Enter

The code in ComputeParameter above is returning the currently selected
variables. By this, INCA knows which variables are selected and the context menu
items like “Move variable to window...” will apply to the selected variables. If the
selection in your instrument changes during runtime, you will need to call
_WidgetHost.EventSink.SelectionChanged () inyour
InstrumentControl classto trigger INCA again to call ComputeParamter.
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Creating Your Own Context Menu Items

In this chapter, you learn how to implement and enable your own context menu
items. You create a new class, which represents the new context menu item.

You connect the new context menu item to the default Event Handler.

To create the BeepAction class

A new context menu itemis declared asanew class. The class is derived from
the IActionDescription interface

This interface describes the actions that can be triggered by the context menu or
ashortcut.

1.

2.

&

© ®~No

To create a new class, right-click on the instrument in Visual Studio.
Select Explorer > Add > Class.

A dialog window opens.
Rename the class BeepAction.

Verify your selection.
Click Add.

Visual Studio creates a default empty class including the basic header
declarations.

OpenBeepAction.cs.

Verify the declaration in the head.
Complete to below example if necessary.
Implement the highlighted code lines.
using System;

using System.Collections.Generic;
using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;

using Etas.OpenEE;

public class BeepAction : IActionDescription
{

// global variables

private readonly int frequency;

private readonly int length;

private readonly Keys _shortcut;

// constructor
public BeepAction (int frequency, int length, Keys shortcut)
{

this. frequency = frequency;

this. length = length;

this. shortcut = shortcut;
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_ // the description of the context

menu item

public Keys Shorteut // the shortcut will be declared in

the “InstrumentControl.cs”

// here, you can specify the icon

// return true to enable the context menu item

// return true to activate the context menu item

}
Your class BeepAction isimplemented.

With a few further steps you can trigger different “beeps” via
MyInstrument

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



591 Lesson 4 - Context Menus

To modify the InstrumentControl.cs

1. Open InstrumentControl.cs.
You must declare the new context menu items inthe InstrumentControl.cs.
Add BeepAction definition as given in the example below

2. Find the following code lines.
3. Implement the highlighted passages.
public InstrumentControl ()

{

private List<IActionDescription> _actions = new
List<IActionDescription>{new BeepAction (1000, 500, Keys.Control |
Keys.B), new BeepAction (500, 500, Keys.Control | Keys.N)};

}

The method GetActionDescriptions defines the actions of
MyInstrument.Inthiscase we return the list of the Context Menu
actions.

4. Find the following code lines.

5. Replace return null; by the highlighted code lines.
public IList<IActionDescription> GetActionDescriptions ()
{

return _actions;

}

6. Find the following code lines.

public void ExecuteAction (IActionDescription
actionDescription)

{

7. Integrate the highlighted code passages.
8. Commentout System.Diagnostics.

if (actionDescription is Beepiction)

{
((Beepiction)actionDescription) .DoIt () ;
}

// (default command to remind missing
execution if method is called)

// System.Diagnostics.Debug.Assert (false);
}

9. Make sure INCAis closed.
10. In Visual Studio, select Build > Build Solution.
11. Open INCA.
12. In the Variable Selection Dialog, callMyInstrument.
13. Click Ok.

Your modifications are now active inMyInstrument.
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@ NOTE

Beep iS system sensitive. If you have silenced your system, there may
be nothing to hear.

Now you can use your new content menu items:

Ctrl+B
Ctri+N

Optimize Window 5ize Alt++
Add Variable... Ins
Remove Variable Ctrl+Del
Copy variable to window...

Move variable to window...

About variable... Ctrl+I
Variable Documentation  Alt+F1

Properties... Alt+Enter
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8.1

8.2

8.2.1

Lesson 5 - Making Mylnstrument Multilingual

Objectives
In this chapter, you learn how to create and modify language files.

@ NOTE

You must create one InstrumentResource. resx file for each language.

Completing InstrumentResources.resx

The InstrumentResources. resx (default name) is an XML based file
specifying objects and strings by entries in XML tags. To modify or copy the file a
text editor (such as Notepad or Word) is needed. In this tutorial the editor
provided by Visual Studio is used.

Visual Studio edits the entries in a table as shown in the figure below:

e leIBY [1trumentControl.cs [Design]* InstrumentControl.cs™

B Strings - iy Add Resource ~ X Remove Resource |

Str_MyP roperty2_DisplayKey

Str_MyProperty2 Description

Str_MyType Instrument
Sti_MyProperty3_Description A Boolean Property
Str_MyProperty3_DisplayKey MyProperty3

Creating a New InstrumentResources.resx
To create aresx for a new language

1. Right-clickonthe file InstrumentResources.resx.
Select Copy.

Right-clickonMyInstrument.

Select Paste.

Rename copied file to InstrumentResources.de.resx.
6. Press <ENTER>.

oD

There are several options how to create anew InstrumentResources.resx.

An alternative is to use a translation tool, which automatically creates

InstrumentResources.resx.

@ NOTE

The naming of the resource file follows the following convention:
InstrumentResources.languagecode.resx.

Forexample: InstrumentResources.en-us.resx.

Further information about the language codes can be found in the msdn library at:
http://msdn.microsoft.com/en-us/library/kx54z3k7%28vs.719629.aspx
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8.2.2 Making MyInstrument Multilingual
To add translations

1. Openthe InstrumentRessources.de.resxfile.

2. Translate the entries.

3. Savethefile.
Visual Studio creates for every language a new folder withinMyInstrument’s
main folder.

4. Make sure INCA is closed.

5. InVisual Studio, select Build > Build Solution.

6. OpenINCA.

7. Inthe Variable Selection Dialog, callMyInstrument.
8. Click Ok.

Your modifications are now active inMyInstrument.

@ NOTE

The language settings of INCA are loaded during initial installation.

Therefore, modifications to the language have no visible effect, unless you
reinstall INCA and modify your language settings.

Multilingual Ul interface is now implemented.
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9.2

9.2.1

Lesson 6 - Implementing Drag & Drop

Objectives

In this chapter, you learn to implement the Drag & Drop function to or out of
MyInstrument.

The Drag & Drop Function

In the INCA Experiment Environment variables can be moved from one window to
another by drag &drop. INCA offers dropping variables by default, so you only
must implement the drag function.

@ NOTE

The variable can be dragged into or out of MyInstrument under two
conditions:

= MyInstrument /the targetinstrument supports the dragged
VariableType

the MaxCount Of signals of My Instrument / the target instrument is not
exceeded.

Implementing Drag & Drop

Start a Drag & Drop operation when the user clicks and moves the mouse. For this
purpose, event handlers for MouseDown and MouseMove Must be registered.
Moreover, we must remember the location where the user has clicked.

To register the mouse event handlers

1. Open InstrumentControl.cs.
2. Implement the highlighted code lines.

public InstrumentControl ()
oo
this.MouseDown += OnMouseDownControl;

this.MouseMove += OnMouseMoveControl;

}

private Rectangle m DragBoxFromMouseDown = Rectangle.Empty;

private void OnMouseDownControl (object sender, MousebventArgs e)

{

if (e.Button == MouseButtons.Left)

{

m_DragBoxFromMouseDown = GetDragBoxFromPoint (e.Location) ;

m_DragBoxFromMouseDown = Rectangle.Empty;
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private static Rectangle GetDragBoxFromPoint (Point p)
{
Size dragSize = SystemInformation.DragSize;

return new Rectangle (new Point(p.X - (dragSize.Width / 2), p.Y
(dragSize.Height / 2))) dragSize;

}

private void OnMouseMoveControl (object sender, MouseEventArgs e)
{
if ((e.Button & MouseButtons.Left) != MouseButtons.Left)
{
}
else if (m_DragBoxFromMouseDown != Rectangle.Empty &&
!m DragBoxFromMouseDown.Contains(e.X, e.Y))
{
// reset the dragBox rectangle
m_DragBoxFromMouseDown = Rectangle.Empty;
// start drag and drop

_WidgetHost.EventSink.DoDragDropSelectedElements () ;

The method OnMouseDownControl contains the reaction on the
MouseButtons.Left event.ltiscalledevery time you click into the
instrument window.

The method GetDragBoxFromPoint iS used to define a virtual
Rectangle aroundthe Point you clicked to decide when to start the
Drag operation when moving the mouse with pressed mouse button.

The method onMouseMoveControl manages the reaction to the
MouseMove event.

The DobragDropSelectedElements method called at the bottom of this
method starts the Drag & Drop operation of the selected element
reference.

For this it is important that the instrument implemented the
WidgetHostEventSink and computesthe ElementSelection
parameter (see chapter 6 Lesson 4 - Context Menus).

MyInstrument willnow be able to trigger the dragging of the selected
variables to another instrument.

To activate the modifications

1. Make sure INCA is closed.

In Visual Studio, select Build > Build Solution.

Open INCA.

In the Variable Selection Dialog, create MyInstrument.

BN
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5. Click Ok.
Your modifications are now active inMyInstrument.

Now you can use the Drag & Drop function of MyInstrument in the INCA-
Experiment.

mi Fxperiment: *Experiment_4_auto_backup= Hardware: »Workspace=

Experment E4E Wew vanchies Medsiremere Hardware Dotaset  Componeres Sndaw ¢

- +5 WP D03 _1
Ere test ceee:bemens v T3 | Owe @ee MEEEUS | NI
o

= Measure windaw [1]
ANZTIS
adind

e HA=O9E 10 DGETCOC

Stds Wame  Vahue

B«

- aeTis
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10.1

10.2

Lesson 7 - Deploy Instruments on Other Systems

Objectives
In this chapter, you learn how to deploy instruments on other systems.

Porting MylInstrument to Another System

After finishing the Wizard, Visual Studio copies My Instrument folders to the
following location: <ETASData>\INCA7.5\Instruments

To deploy instruments on another system

1. Make sure INCA is closed.
2. Copy the complete MyInstrument folder to one of the following plugin
folders:

e <ETASData>\INCA7.5\Instruments
e <CommonApplicationData>\ETAS\INCA\7.5\Instruments
e <ApplicationData>\ETAS\INCA\7.5\Instruments

3. Restart your device.
4. Start INCA.

MyInstrument iSnow deployed on the other system.

The recommended plugin folder is <ETASData>\INCA7.5\Instruments.|fthe
instrument folder is not available on the system, you like to install the plugin,
create the system on that you like to install the plugin. You can install instrument
plugin DLLs to separate folder, but you can also install different plugins into the
same folder. This might help if you would like to create different instruments
using shared DLLs.

Example deployment structure:

<ETASData>\INCA7.5\Instrument\InsPluginl\InsPluginl.dll

...InsPlugin2\InsPlugin2.dll

...sPlugin2\InsPlugin3.dll
or

<ETASData>\INCA7.5\Instrument\InsPlugins\InsPluginl.dll

...InsPlugin2.dll

...InsPlugin3.dll

...SharedDLL.d1l1
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11 Lesson 8 - How to Access Maps, Curves and Axes

1.1 Objectives
In this chapter, you establish a new instrument containing new features.

Youlearntousethe new variableTypes.VariableType Map iSusedasan
example to introduce the new options.

Moreover, this chapter contains

— anintroduction to filland modify bataGrids,

— adescriptiontodisplay system error messages

— anintroductionto InterpolationModes

— adescriptiontodisplay WorkingPoints

— anintroduction to the different AxisTypes and their modification handling
— andanintroductionto interpolationand BoundaryModes

11.2 Creating MyMaplnstrument
To create an intrument for a map

1. Startanew projectin Visual Studio 2022.

2. Create anew instrument via the Wizard.

3. Name the instrument MyMapInstrument.

4. Name the type of the instrument MyMapType.

@ NOTE

For each new instrument you create, you need to define a uniqguetype
name. If multiple instruments are using the same type name, they will not
be loaded correctly by INCA

5. Assign VariableType > Map.

11.3 Using the VariableType Map
To use the instrument for a map

1. CreateanUlwithAllwindowsForms Option DataGridview.
2 .Addalabel, callthe variable mapLabel.
3. Setthe text of the label to <1label>.

D¢ MiyMapType - Microsoft Visual Studio

File Edit View Project Build Debug Team Tools Architecture Test Analyze Window Help
‘e-o|@ -2 M| -0 | Debug - AnycRU | b ostan - | 1 e | | | | -

earch Toolbox Pk

4 All Windows Forms -

& Pointer o s

i BackgroundWorker dabele

w"  BindingNavigator

& BindingSource

Butten

CheckBox

82 CheckedListBox

[ ColorDialog

B ComboBox

5] ContextMenuStrip

DataSet
DateTimePicker
DirectoryEntry
DirectorySearcher
DomainUpDown
ErrorProvider
Eventlog
FileSysternWatcher

FNENOMLIAES

FlowLayoutPanel
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e e

You have now created a user interface for INCA which allows access to 2D
maps.

Make sure INCA is closed.

In Visual Studio, select Build > Build Solution.

Open INCA.

In the Variable Selection Dialog, call MyMapInstrument.

Click Ok.

Your modifications are now active in MyMapInstrument.

11.3.1 Filling the <label > in InitializeValueAccess Method
To get the name of the map

1.

2.

Open InstrumentControl.cs.
Implement the highlighted code linesin InitializevalueAccess (see
Fig 10-4, mid-1%t page):

mapLabel.Text = mapInfo.GetNaming () .GetValue (""); //Name of Variable
to Label

MyMapInstrument now displays the name of the currently assigned
variablein <lable>.

If you callMyMapInstrument Severaltimesand assign different variables, the
respective variable will now be displayed in the user interface of your
MyMapInstrument.

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



69 I Lesson 8 - How to Access Maps, Curves and Axes

11.3.2

Accessing DataGrids and Error Messages

In this chapter, you learn to access DataGrid indices and to display system
error messages in the user interface.

To define the grid methods for the axes and the values

1. Implement the highlighted code lines:

public partial class InstrumentControl : UserControl,
IWidget

{
private IWidgetHost WidgetHost;

private ISignalValueAccessAxis<double> mXAxisValueAccess;
private ISignalValueAccessAxis<double> mYAxisValueAccess;

private ISignalValueAccessArray<double> mValuesValueAccess;

private int mapSizeX;

private int mapSizeY;

To define the values of the grid within the InitializeValueAccess

1. Verify the non-highlighted code passages.
2. Implement the highlighted code lines:
this.InitializeValueAccesses (e.Added, e.Removed) ;
{

.. // standard method needed to initialize and modify any
instrument

private void
InitializeValueAccesses (IList<IElementReference>
addedElements,

IList<IElementReference> removedElements)

if (removedElements != null)

{

foreach (IElementReference er in
removedElements)

//TODO implement

}

// Then process any added elements
if (addedElements != null)

{

foreach (IElementReference er in
addedElements)
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IElementInfo mapInfo =
addedElements [0] .ElementInfo;

mapInfo.GetNaming () .GetValue (""); //Name of Variable to
Label

mXAxisValueAccess =
mapInfo.LookupTable.Axes[0] .GetValueAccess<double> (EAccessType.Phys,
EPageId.Current);

mYAxisValueAccess =
mapInfo.LookupTable.Axes[1].GetValueAccess<double> (EAccessType.Phys,
EPageId.Current);

}
// defining the space of the axes and the values

//declaration of methods
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—~

‘

// definition of x
axis indices

‘

—_~

(-
(-

// definition of y
axis indices

—_~

}
private void Updatevalues() // definition of the grid

private void exampleValueChangedEvent (object
sender, EventArgs e) // standard method

public void DelInitialize() //standard method
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To write values back into the table

A WARNING

Risk of unexpected vehicle behavior

Calibration activities influence the behavior of the ECU and the systems that
are connected to the ECU.

This can lead to unexpected vehicle behavior, such as engine shutdown as
well as breaking, accelerating, or swerving of the vehicle.

Only perform calibration activities if you are trained in using the product and
can assess the possible reactions of the connected systems.

1. Implement a textbox labeled “Value”.
2. Definethree buttons.

The buttons will call a click method triggering the writing back of
the inserted values to defined places of the grid.

3. Name the buttons as follows:

i. Leftbutton
xAxis atindex3: calibrates the respective index to the value in the
textbox

ii. Middle button
yAXxis atindex2: calibrates the respective index to the value in the
textbox

iii. Right button
Grid value atindex 3;4: calibrates the respective index to the value in
the textbox

4. Insertafield <result>.

This field will display system messages on the latest performed
operation.

5. Implement the highlighted code lines below the standard code:
private void label3 Click(object sender, EventArgs e)
{
}

private void buttonSetXAxis Click(object sender, EventArgs

double[] value = new double[] {
Double.Parse (textBoxValue.Text) };

// this example sets 4th x axis value to
textBoxValue

IRetVal retval =
mXAxisValueAccess.SetValues<double> (BoundaryModes.IgnoreAllBounds,
value, 3, InterpolationMode.None, null);

labelResult.Text = retval.Success + " ; " +
retval.ErrorMessage + " ; " + retval.ReturnValueType;

}
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6.
7.
8.
9.

private void buttonSetYAxis Click(object sender, EventArgs

double[] value = new double[] {
Double.Parse (textBoxValue.Text) };

// this example sets 3rd y axis value to
textBoxValue

IRetVal retval =
mYAxisValueAccess.SetValues<double> (BoundaryModes.IgnoreAllBounds,
value, 2, InterpolationMode.None, null);

labelResult.Text = retval.Success + " ; " +
retval.ErrorMessage + " ; " + retval.ReturnValueType;

}

private void buttonSetValue Click (object sender, EventArgs

double[] value = new double[] {
Double.Parse (textBoxValue.Text) };

int[] index = new int[] { 3, 4 };
// length defines number of repetitions.

// In case of other values than noted here,
make sure to offer an according number of values e.g. by
fill method

int[] length = new int[] { 1, 1 };

IRetVal retval =
mValuesValueAccess.SetValues<double> (BoundaryModes.IgnoreAllBounds,
value, index, length);

labelResult.Text = retval.Success + " ; " +
GetErrorMessage (retval) + " ; " + retval.ReturnValueType;

}
Make sure INCA is closed.
In Visual Studio, select Build > Build Solution.
Open INCA.
In the Variable Selection Dialog, assign a map to MyMapInstrument.

10. Click Ok.

Your modifications are now active inMyMapInstrument.

@ NOTE

These actions can only be performed on the working page in INCA. If your
current page is reference page the calibration action will failand false
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MyMapInstrument NOW l00ks like this in INCA:

B Experiment; »Experiment_3< Hardware: >Workspace=

Experiment Edb View Wariables Measurement Hardware Dataget Components Window 2

— - WP: Demon3_1
remsmericmen v 95 Ow O T
[l Bi myMapinstrument [2] DX

€l DEMO_M&P_1

760 480 2000 2480 3000 | 3480 4000 | 4480 4720 5000 54B0 530 BODD | Baz0  B40 | GO
» o1 BEll:x (35 [3 s & 825 825 87 (875 |12 2 1425 1425 1425 1575
22 i i i i 07 0% |3 3 45 45 675 (675 |3 3 a 105
35 0 0 0 0 0B 0% 3 3 45 45 675 675 |3 3 3 105
48 0 0 0 0 [ L BE 3 45 45 675 675 |3 3 3 105
2% |25 |3 (3w g 5 825 825 a7 (a7 |12 12 1425 1425 148 1575
* 52 205 225 [375 (375 e & 825 825 37 (375 |12 12 1425 1425 1425 1575

[ et i Valum atlndes 3 | [ Set¥ dsis Value atlndes 2 | [ SetValue atlndes 34

FEDEEE:

< |

E% Measurement stopped Max, buffer level: D%

To display error messages

Implement the highlighted code lines below.

// helper method to retrieve information in case of
failed calibration action

private string GetErrorMessage (IRetVal returnValue)

{
var errorMessage = String.Empty;
if (returnValue.ErrorMessage != String.Empty)
{
errorMessage = returnValue.ErrorMessage + "\r\n";
}
switch (returnValue.ReturnValueType.ToString())
{

case "None":
break;
case "BoundaryInfoScalar":

var boundaryInfoScalar =
((IRetValBoundaryInfoScalar) returnValue) .BoundaryInfo;

errorMessage += "BoundaryInfo: " +
boundaryInfoScalar;

break;
case "BoundaryInfoArray":

var boundaryInfoArray =
((IRetValBoundaryInfoArray) returnValue) .BoundaryInfo;

errorMessage += "BoundaryInfo: " +
boundaryInfoArray;

break;
case "SetScalarValue":

var setScalarValue =
((IRetValSetScalarValue) returnValue) .SetValueActionsTaken;

errorMessage += "SetValueActionsTaken: " +
setScalarValue;

break;
case "SetArrayValue":

var setArrayValue =
((IRetValSetArrayValue) returnValue) .SetValueActionsTaken;
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break;
default:
break;

}

return errorMessage;

}

}
@ NOTE

The code comments indicate that INCA offers more detailed error
messages than used in the example. Esp. for calibration action further
information is available.

Make sure INCA is closed.

In Visual Studio, select Build > Build Solution.

Open INCA.

In the Variable Selection Dialog, assign a map to MyMapInstrument,
Click Ok.

Your modifications are now active inMyMapInstrument.

SRS IENSEN

How the new read/write options work - with error messaging
1. Inthe Value field, enter 1600.

Bi MyMaplnstrument [1] [(=1E]

DEMD_MAP_2
400 720 1000 Qii)?ﬂﬂﬂ 2480 3000 3520 4000 4480 4760 5000 5480 6000

[ 1225 FESNEY 25 25 |0 ] 225 2% (25 (2% 2% 225
1.4 225 375 375 375 375 375 o o 375 375 375 375 375 2.25

1.8 2,25 375 13 13 13 13 075 075 3 3 3 3 375 225

22 |25 375 |6 8% (8% (8% |3 3 8% (8% 8% |8 i 2%

26 225 375 13 825 475 475 45 45 875 875 825 13 375 2.25

3 225 375 13 825 975 12 6,75 6,75 12 975 825 3 375 225

34 (225 375 |6 8% a7 12 12 12 12 a7 8% 6 i 2%

38 225 375 13 825 475 475 975 975 875 875 825 13 375 2.25

42 225 375 13 825 825 825 825 825 825 825 825 3 375 225

46 |25 315 |6 6 6 6 6 6 6 6 6 6 i 2%

52 225 375 375 375 375 375 375 375 375 375 375 375 375 2.25

* B 2,25 225 225 225 225 225 225 225 2,25 2,25 2,25 2,25 2,25 225

ola (505 5| oo

[ Set s Valus atinden3 | [ Sery auis Valus atinden2 | [ SetValueatinden34 |

The figure above represents the result of the action:

— thevalues are processed correctly

— thevalue True isreturned

— apositive error or system message is displayed
2. Inthe Valuefield, enter 3.1.

Bi yMapinstrument [1] EEX

DEMO_MAP_2

T a—

[ SetRavis\Value atindex3 | [ SetY Asis Value stindes2 | [ SetValuestinden34 |
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The figure above represents the result of the action:
— theinserted value did not fulfill the necessary criteria to be processed

— theresult variable returns a system error message, indicating the cause
of the fault

11.3.3 Interpolation Effects
Any array of data can be treated according to interpolation modes.
There are four options:

Normal

— Tolargervalue
To smaller value
None

@ NOTE

Interpolation does only take place between three points: the reference point,
its predecessor, and its successor.

Normal: In the figure below indicated in blue (below the default curve):

All changes will be performed on the initially defined curve.

In case of a modification to an x axis index point, the interpolation mode will return
the value on the y axis corresponding to this smaller or larger x axis index point on
the normal (initial) curve.

To larger value: here indicated in green:

Reference point of the interpolation is the larger index point of the axis in
guestion (here x-axis). Any modification of the curve will be processed in
reference to this larger value point.

In this example, the modified preceding point would undergo interpolationin
relation to larger point “520" on the x axis, therefore on the green line.

To smaller value: here indicated in red:

Reference point of the interpolation is the smaller index point of the axis in
question (here x- axis). Any modification of the curve will be processed in
reference to this smaller point.

In this example, the modified following point would undergo interpolation in
relation to the preceding smaller point “320" on the x axis, therefore on the red
line.

None: here indicated in purple:

Reference point of the interpolation is the indicated index point. The course of
the line will now be set parallel to the axis in question (here x axis) on the level of
the indicated index point of the other axis.
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B Combined Editor [1]
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1.4 Displaying WorkingPoint Information
INCA supports the option to display the WorkingPoint.
In this chapter, you learn how to display the WorkingPoints.
To expand the scope of MyMaplnstrument to integrate WorkingPoints

1. Open InstrumentControl.cs.

2. Insertanew button and a new label.

3. Rename the text of the button to ,Show x Axis WorkingPoint®,
4. Rename the label test to «Value>.

<label>

[ Set ¥ Anis Value at Index 2 ] [ Seb' Axis Value at Index 2 ] [ SetValue at Index 24

[ Showe ¥ Axiz Working Point ] <yalues

5. Implement the highlighted code lines below.
//Implement WorkingPoint display
private void buttonShowWorkingPoint Click (object sender, EventArgs e)
{
IDynamicElementReference processPoint;
mXAxisInfo.TryGetProcessPointElement (out processPoint);

processPointValueAccess =
processPoint.ElementInfo.Scalar.GetValueAccess<double> (EAccessType.Phy
s, EPageld.Current);
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processPointValueAccess.ValueChangedEvent += new
EventHandler (processPointValueAccess_ValueChangedEvent) ;

UpdateWorkingPointValue () ;

}

void processPointValueAccess ValueChangedEvent (object
sender, EventArgs e)

{

UpdateWorkingPointValue () ;

private void UpdateWorkingPointValue ()
{

labelWorkingPoint.Text =
processPointValueAccess.GetValue (0.0) .ToString() ;

}

6. Make sure INCA is closed.
7. InVisual Studio, select Build > Build.
8. Open INCA.
9. Inthe Variable Selection Dialog, assign a map to MyMapInstrument.
10. Click Ok.
Your modifications are now active inMyMapInstrument.

To display a WorkingPoint

MyMapInstrument Should now look like thisin INCA.

1. Activate a measurement for MyMapInstrument.

= @[V

Bii MyMaplnstrument [1]

DEMO_MAP_2

2 é

[ setatavis vaue atinden 3 | [ ety MdsValueatinden2 | [ Setvalueatlnden3d |

Show 2 Axis Working Point | 10120

The WorkingPoint values are now floating into the label <value> and are

available for further processing, e.g., to trigger actions when reaching threshold
values etc.
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Axis Properties
INCA offers options for accessing axes values. The following table gives an

overview:
Local Shared
Axis type Read Write Is VSD Write
Access Access shared? | entry? access
Standard Yes Yes No No n/a
Fix Yes No No No n/a
Rescale Yes (phys No Yes Yes Yes
only)
Curve Yes (phys No Yes Yes Yes
only)
Com Yes No Yes Yes Yes
Tab.10-1 Survey on axis options

The distinction between /oca/and sharedaxis types is of vital importance in case
of modification actions since the scope of the modification can be much broader
than intended.
The above table indicates the cross references between axis type and scope of
the axis:
Standardand Fix axes are limited to local usage,

— Rescale, Curve and Combined types can be used either locally orina

shared mode,
— Com axes are always shared.

These features are related to the way the axes are generated.



11.5.1

11.5.2

AxisType Based on DataType
The following table shows which axis type is based on which data type.

AxisType DataType
Standard axis Array
Fix axis This type is defined by

- Qastarting point
- anoffsetand

- alength
Rescale axis Data field
Curve axis Curve
Com axis Standard axis (array)

- but is always shared

Tab.10-2 Axis type definition by data type

Calibrating the Shared Axis Types

The calibration of the type of Standard axis has already been described in the
chapter How to fill the DataGrid / Step3: How to write values back into the table.
The method of calibrating shared axis types described in this chapter is also valid
for Com axes, since thistype is based onthe Standard axis.

Fix axes cannot be calibrated as the name suggests and are therefore not
discussed.

To modify rescaleAxis values

1.
2.

4,
5.

Open InstrumentControl.cs.
Implement the highlighted code lines.

IElementInfo rescaleAxisElementInfo =
addedElements[0] .ElementInfo;

// access to Rescale Axis Values
// access to Rescale Axis Input Values

IAxisInfo rescaleAxisInputValuesInfo =
rescaleAxisElementInfo.LookupTable.Axes[0];

ISignalValueAccessAxis<double> rescaleAxisInputValueAccess
= rescaleAxisInputValuesInfo.GetValueAccess<double> (EAccessType.Impl,
EPageId.Current) ;

// access to Rescale Axis Scale Values

ILookupTableInfo rescaleAxisScaleValuesInfo =
rescaleAxisElementInfo.LookupTable;

ISignalValueAccessArray<double>
rescaleAxisScaleValueAccess =
rescaleAxisScaleValuesInfo.GetValueAccess<double> (EAccessType.Impl,
EPageId.Current) ;

The code snippet above isin the ValueAccess part of the code.

@ NOTE

Local access to rescale axis values is limited to read only.

Verify in InstrumentType . xml that the respective axis type has been
declared, if not rescaleaxis cannot be handled.

Make sure INCA is closed.

In Visual Studio, select Build > Build Solution.
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Open INCA.

In the Variable Selection Dialog, select an according axis.
Assign the variable to your instrument.

9. Click OK.

To interpolate COM axes values

© N o

1. Open InstrumentControl.cs.
2. Implement the highlighted code lines:

IElementInfo comAxisElementInfo =
addedElements[0] .ElementInfo;

// access to COM axis values

IAxisElementInfo comAxisValuesInfo =
comAxisElementInfo.Axis;

ISignalValueAccessAxis<double> comAxisValueAccess =
comAxisValuesInfo.GetValueAccess<double> (EAccessType.Phys,
EPageId.Current) ;

// getting the objects for all lookup tables
that depend from this axis

IGroupAxisDependency[] dependentLookupTables =
comAxisValuesInfo.DependentElements;

comAxisValueAccess.SetValues<double> (BoundaryModes.LowerUpperIgnoreBou
nds, values, 0, InterpolationMode.Normal, dependentLookupTables);

COM axis type demands - along with the modification of its values - an
indication of scope, i.e., a definition in which other tables this modification
will be effective.

3. Define IGroupAxisDependencies [ ] aslast argument of Setvalues
(our example passes all dependent lookup tables).

4. Define also BoundaryModes. Itis possible to define several or all modes.

Define the interpolation mode.

6. Define the scope of the modification.
According to your definitions, your MyMapInstrument Will now process
the defined options.

7. Make sure INCA is closed.

8. Inthe VSD, select Build > Build Solution.

9. OpenINCA.

10. In the Variable Selection Dialog, select an according axis variable.

11. Assign the variable to your instrument.

12. Click OK.

To modify curve axes

o

1. Open InstrumentControl.cs.
2. Implement the highlighted code lines:

IElementInfo curveAxisElementInfo =
addedElements[0] .ElementInfo;

// access to Axis Values

IAxisInfo curveAxisValuesInfo =
curveAxisElementInfo.LookupTable.Axes[0];

ISignalValueAccessAxis<double> curveAxisValueAccess =
curveAxisValuesInfo.GetValueAccess<double> (EAccessType.Impl,
EPageId.Current) ;
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// access to Values

ILookupTableInfo curveValuesInfo =
curveAxisElementInfo.LookupTable;

ISignalValueAccessArray<double> curveValuesAccess =
curveValuesInfo.GetValueAccess<double> (EAccessType.Impl,
EPageId.Current);

Make sure INCA is closed.

In Visual Studio, select Build > Build Solution.

Open INCA.

In the Variable Selection Dialog, select an according axis variable.
Assign the variable to your instrument.

Click OK.

The modification is now active in your instrument.

© N oo o

@ NOTE

Access to CurveAxis valuesis donein the same way as access to any
Curve.
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12.1

12.2

Lesson 9 - Register Signals

It is possible to access a variable and its values directly in the instrument code
without assigning it via the default Variable Selection Dialog mechanisms. For
this, the variable’s label must be known.

As the same label might occur within different control units, there is also the
possibility to select the specific variable in the respective device.

@ NOTE

This assignment does not exclude other variables form being used together
with the respective instrument.

Other variables can always be assigned at runtime.

Objectives

In this chapter, you learn toregister a 1abel inaninstrument and access its
values without assigning it via the Variable Selection Dialog.

Registering a Label in MyMaplnstrument

The highlighted code can be placed wherever you think it fits within your
instrument plugin. In the following example, we place the highlighted code to
InstrumentControl.csintothe Initialize method

Toregister alabel in MyMaplnsturment

1. Open InstrumentControl.cs.
2. Implement the highlighted lines:
public void Initialize (IWidgetHost host)

{

IDynamicElementReference dynElRef =
_WidgetHost.ElementRegistry.RegisterElement ("DEMO MAP 2");

}

Note that dynE1Ref willbe null whenthe label “DEMO MAP 2" does not
existin the experiment. Asan IDynamicElementReference hasbeen
registered, you are also able to create valueAccess objects for it, like in
the figure below.

ISignalValueAccessArray<string> valueAccess =
dynElRef.ElementInfo.LookupTable.GetValueAccess<string> (
EAccessType.Phys, EPagelId.Current);

For measurement variables the raster will be the default raster.
If youneed variables to be created in a specific measurement raster,
you can implement the following option:

3. Implement the following code lines:

IDynamicElementReference dynElRef2 =
_WidgetHost.ElementRegistry.RegisterElement ("MEASURE T04", "ETK test
device"™, "Syncro");
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_WidgetHost.ElementRegistry.EndRegistration();

Make sure INCA is closed.

In Visual Studio, select Build > Build Solution.
Open INCA.

Start your instrument.

The modification is now active in your instrument.

N o o &

12.3 Specifying the Device of a Variable

This option allows the choice of the device when registering a variable. This
feature is useful, if you must deal with the same label occurring in multiple
measurement devices.

To implement a DeviceChoiceHandler

1. Implement the following code lines
using System.Ling;

public void Initialize (IWidgetHost host)
{

IDynamicElementReference dynElRef3 =
_WidgetHost.ElementRegistry.RegisterElement ("DEMO MAP 2",

SelectDevice) ;

}

private string SelectDevice (IEnumerable<string>
availlableDeviceNames)

{

// This will get called if the variable label
occurs within multiple

// devices. We just return the first given
device as choice.

return availableDeviceNames.First () ;

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



13

Migration: Compatibility of Instruments between INCA
V7.2,V7.3,V7.4,and V7.5

Using INCA V7.3 and V7.4 instruments in INCA V7.5
You canuse INCA V7.3 and V7.4 instruments in INCA V7.5 without any problems.

Touse the instruments in INCA V7.5, copy the instruments to the instruments
directory: <ETASData>\INCA7.5\Instruments\

Using INCA V7.2 instruments in INCA V7.5
You canuse INCA V7.2 instruments in INCA V7.5 without any problems if the
following condition is fulfilled:

— theinstrument is built for the target platform “Any CPU"

To use the instruments in INCA V7.5, copy the instruments to the instruments
directory: <ETASData>\INCA7.5\Instruments\
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14 Troubleshooting

14.1 Objectives

In this chapter the most frequent problems that might occur during the creation
and customizing of instruments and their solutions are described.

A short introduction to the debug tool of Visual Studio is given. You can debug
your instrument at runtime using the Visual Studio debug functionality.

To debug aninstrument

1. InVisual Studio, select Debug > Attach to Process.
MyMapInstrument - Microsoft Yisual Studio
metmnémmuaﬁ_mbungmrmsm_tmmm
Pl S @ % e edows 2
PR aeE3EEE S 2| P e oetusng s

=

5 Z [ Start Without Debugging CirFS

ﬁ' InstrumentType. xml InstrumentPhugi
w B2 Start Performance Analysis Ale+FZ
LA i Reinisch. MyMapInstrument. Instruments
& o= U AttachtoProcess...
; /// environment w Exceptions... ChrHD, E
3 11! </summary
i / <param name=" %5 StepInto Fil paran
A = public void Initi [F step Over F10
4
% _uidgetHost = Toggle Breakpoint Fs
2 New Breakpoint 0

hest. LeadCenf

50 Delete All Breakpoint Chri+shift+F9
host.SaveConf * g 2 i+
) Disable All Breakpoipts
host_LoadCont Clear All DataTips
host. Initiali Export DataTips ..
Imgort Datalips ...
hest.Configur ed +=
new Event Options and Settings... InstrumentControl_AssignedEle

/7 The collection 11 current element references the instrument has:
IList<IElementReference> initializedElementReferences =
_WidgetHost.Configuration.WidgetDatas[8].ElementReferences;

this.InitializeValueAccesses(initializedElementReferences, null);

@ NOTE

This function only works if INCA is open (Runtime!).

The “Attach to Process” window with all active processes opens.

2. GOtO INCA.exe.
3. Click Attach.

Attach to Process |Z|E‘
Transport: ‘ Defaul v ‘
Qualfier: | FECacon4anKeD [ pomee.. |

Transpart Infarmation
The defaul transport lets you select processes on this computer or  remote computer running the Microsoft Visual Studio Remake
Debugging Morikor (MSYSMON,EXE).
Attach to: Automatic: Managed (v4.0) code, T-56L code “ Select. .
Avalable Processes
Process D Title Type User Name Session | &
communicator exe 2676 86 ECNIORNSFe [
ctfmon.exe 2720 86 ECNIORNIFe 0
devenv.exe 1024 TestAR2 - Microsoft Yisual Studio T-50L, Man... ECHiORNSfe 0
explorer.exe 3744 Eigene Dateien X6 ECNIORNIFe 0
IAAMotF exe 2584 86 ECMIORNSFe 0
isplore.exe 6132 dick.le0.org - Ergebnisse fil "unvermeidbar, . x36 ECNIORN i
 hackup 2<H... T-5Q Eq 0 W
1M ' XB6. [
oUTLOOK, | CiProgram P plore.exe LN e XB6 ECH\ORNGfe 0
FchTMon &%8 JEE] 86 ECNIORN3Fe 0
SMSCiLLexe 396 86 ECNIORNSFe 0
Snagltaz.exe 5492 Snaglt X6 ECNIORNIFe 0 3
[C]5how processes from al users [ show pracesses in all sessions
arach  |[ cencel |

You can now add breakpoints to you source code.
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The debugger will stop when your instrument reaches the corresponding
line during execution.

14.2 Red Instrument in the INCA Experiment
INCA did not load the instrument correctly because there is an error in the source
code:

+. MyMaplnstrument [5] = |
&% e instument "MyMapinstument [5]" couid not
= openthe move the.

* An unhandled exception occurred in the instrument type:
N Instrument’

P mpany
A walkback file has been created in ETAS\LogFiles\INCA\walkback. Exception call stack:
System.ArgumentMullException: Value cannot be null.
Parameter name: device
at Etas.E y (String labe, String device, String desiredRaster)
at Etas.EE i (String label, Func'2 deviceChoiceHandler, String desiredRaster)
at Etas EE (String label, Func 2 deviceChoiceHandler)
at MyC. . trol st host) in C:\Program Files (:86)\ETASUNCA Integration SDK 1.1\Examples\ A\ ntrol.csline 110
at Etas.EE Funcl vider)
Il

If you move the mouse over the red cross in your instrument, INCA will show you
the error message and Stack Trace of the Exception that occurred. Here you find
themethod, and 1ine number where the exception occurs. Correct this
exception in your instrument, rebuild, restart INCA and the error should be gone.

The INCA logfiles also contain this call stack.

14.2.1 Instrument Properties do not Show in INCA

Toload the Propertiesinto INCA, the RefTypeinthe InstrumentType . xml
must be identical to the string in the definition of the PropertyGroupin

InstrumentProperties.xml

To check the name of PropertyGroup

1. Compare the stringsin InstrumentType.xml andin
InstrumentProperties.xml.
<Properties RefType="InstrumentProperties" />
<WidgetDataTypes >
<WidgetData >

2. Make them identical in case of difference.

<PropertyGroups >

<PropertyGroup Type="InstrumentProperties" />

If the strings are identical, the problem should no longer prevail.

14.2.2 Property Modificationin InstrumentProperties.xml does not
show in INCA

After changing the properties, you always must load your modification to INCA.

To load the modifications

1. Make sure INCA is closed.

2. InVisual Studio, select Build > Build Solution.

3. Open INCA.

4. Inthe Variable Selection Dialog, call MyInstrument.
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5. Verify if arespective variable has been assigned and assign it.
6. Click Ok.
Your modifications are now active inMyInstrument.

INCA Test Environment

ETAS extended the Instrument SDK by a simple test environment that allows you
to verify the function of your instrument without having to open INCA. The
functionality of the test environment is limited, since most of INCA’s behavior,
regarding calibration access and configuration handling, cannot be simulated.
However, the test environment allows you to validate the user interface specific
implementations faster.

When you have opened your instrument project in Visual Studio, press <F5>. The
test environment automatically opens with your instrument already loaded.

You find the test environment in the following folder of the SDK installation:

Binaries\TestEnvironment\OpenEETestEnvironment.exe

@ NOTE

The test environment only provides a limited set of variable types and does not
provide the interface for LoadConfigurationand SaveConfiguration
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15 Further Documentation
For further information, open the Windows Start Menu:

Start -> ETAS INCA Instruments Integration SDK 1.5. -> ..
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ETAS Contact Information

Technical Support

For details of your local sales office as well as your local technical support team
and product hotlines, take a look at the website: www.etas.com/hotlines

il 1D

@

ETAS Headquarters

ETAS GmbH

BorsigstraBBe 24 Phone:  +497113423-0
70469 Stuttgart Fax: +49 71 3423-2106

Germany Internet: www.etas.com


https://www.etas.com/hotlines
https://www.etas.com/
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Definitions and Abbreviations

ASAP2

Known in full name as ASAM-2MC by the Association of Standardization and
Automation of Measuring Systems

CDM
Calibration Data Manager

EE

Experiment Environment

MC
Measurement and calibration

ul
User Interface

VSD
Variable Selection Dialog

WPF
Windows Presentation Foundation



94 |

INCA V7.5 Instrument Integration Development Kit V1.5 | Tutorial



	1 Introduction
	Find Further Information

	2 What You Need to Know
	2.1 What You Have Learned after Completing the Tutorial
	2.2 Prerequisites of the System
	2.3 Prerequisites to Use the Tutorial Successfully

	3 Lesson 1 - Creating a Model Instrument – “MyInstrument“
	3.1 Objectives
	3.2 Integrating Project Templates for Instruments in Visual Studio 2022

	4 INCA Instrument Wizard
	4.1.1 Creating a New Instrument
	4.1.2 Run Through the INCA Instrument Wizard – The First Definitions
	4.2 Integrating MyInstrument in INCA

	5 Lesson 2 - Customizing MyInstrument
	5.1 Objectives
	5.2 Changing the Instrument User Interface
	5.2.1 Adding Components to MyInstrument
	5.2.2 Modifying the Window Size of MyInstrument

	5.3 The Main Classes of MyInstrument
	5.4 The Initialize Method of MyInstrument
	5.5 Implement Event Handlers”
	5.6 Modifying InstrumentProperties.xml
	5.6.1 Objectives
	5.6.2 Adding Properties in InstrumentProperties.xml
	5.6.3 Adding an Enumeration Item
	5.6.4 Defining SignalProperties
	5.6.5 Adding Collection and Complex Properties
	5.6.6 Defining a Custom Property Editor
	5.6.7 Define PropertyDependencies


	6 Lesson 3 - Access Variable Values
	6.1 Objectives
	6.2 Changing Properties in InstrumentType.xml
	6.2.1 Modifying VariableCount
	6.2.2  Adjusting the Supported VariableClasses
	6.2.3 Adjusting the Supported VariableTypes
	6.2.4  Changing ElementDataType
	6.2.5 ValueAccess for MyInstrument
	6.2.6 Survey in Read Only and Read/Write Access of Variables
	6.2.7 The InitializeValueAccess Method
	6.2.8 GetValue Method
	6.2.9 SetValue Method


	7 Lesson 4 - Context Menus
	7.1 Objectives
	7.1.1 Enable the Default Context Menu
	7.1.2  Creating Your Own Context Menu Items


	8 Lesson 5 - Making MyInstrument Multilingual
	8.1 Objectives
	8.2 Completing InstrumentResources.resx
	8.2.1 Creating a New InstrumentResources.resx
	8.2.2 Making MyInstrument Multilingual


	9 Lesson 6 - Implementing Drag & Drop
	9.1 Objectives
	9.2 The Drag & Drop Function
	9.2.1 Implementing Drag & Drop


	10 Lesson 7 - Deploy Instruments on Other Systems
	10.1 Objectives
	10.2 Porting MyInstrument to Another System

	11 Lesson 8 - How to Access Maps, Curves and Axes
	11.1 Objectives
	11.2 Creating MyMapInstrument
	11.3 Using the VariableType Map
	11.3.1 Filling the <label> in InitializeValueAccess Method
	11.3.2  Accessing DataGrids and Error Messages
	11.3.3 Interpolation Effects

	11.4 Displaying WorkingPoint Information
	11.5 Axis Properties
	11.5.1  AxisType Based on DataType
	11.5.2 Calibrating the Shared Axis Types


	12 Lesson 9 - Register Signals
	12.1 Objectives
	12.2 Registering a Label in MyMapInstrument
	12.3 Specifying the Device of a Variable

	13 Migration: Compatibility of Instruments between INCA V7.2, V7.3, V7.4, and V7.5
	Using INCA V7.3 and V7.4 instruments in INCA V7.5
	Using INCA V7.2 instruments in INCA V7.5

	14 Troubleshooting
	14.1 Objectives
	14.2 Red Instrument in the INCA Experiment
	14.2.1 Instrument Properties do not Show in INCA
	14.2.2 Property Modification in InstrumentProperties.xml does not show in INCA

	14.3 INCA Test Environment

	15 Further Documentation
	16 ETAS Contact Information
	Technical Support
	ETAS Headquarters


