Use Native Libraries
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Introduction

Most hardware manufacturers provide SDK for their hardware in native libraries, written in C language,
Assembly language, or other unmanaged languages, that is, libraries not for Microsoft .Net Framework.
Some manufacturers do not include libraries for .Net Framework in their SDK. In such cases, we need to
create a .Net Framework wrapper so that such native libraries can be used in Limnor Studio.

We use K8055 Interface Board as an example to show how it is done.

Native DLL Location
The native DLL must be copied to {System32} folder or {SysWOW&64} folder, as the manufacturers stated
in their SDK. Typically it is c:\Windows\System32, or c:\Windows\SysWOW64.

Get Library Function Declarations

We need to get function declarations expressed in C# language. Some manufacturers provide C#
function declarations. If a manufacturer does not provide C# function declarations then we need to
convert from other languages provided by the manufacturer. Such conversion usually is straight forward.

Suppose we download the K8055 SDK from
http://www.velleman.eu/distributor/support/downloads/?code=K8055.




The SDK contains a file K8055_DLL_manual.pdf. This file lists C# function declarations for the SDK:

ﬁ] K8055_DLL manual.pdf - Adobe Rﬂﬁﬁ

|F|Ie Edit View Document Tools Window Help
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PTIvate Declare Sub REBELCOWIter Lib "Keussa.aIr™ (ByVal COUnterNT AS INteger)
Priwvate Declare Sub SetCounterDebounceTime Lib "kB8055d4.dl1l" (ByVal CounterNr As Integer, ByVal

DebounceTime As Integer)

Visual C# 2008 Express

[D11Tmport ("k8055d.411")]
public static extern int OpenDevice(int CardAddress) ;

[D11TImport ("k8055d.411") ]
public static extern void CloseDevice();

[D11Tmport ("k8055d.d11")]
public static extern int ReadAnalogChannel (int Channel);
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Copy all the C# declarations from this file into a text file and change the file extension from “.txt” to “.cs”.

Add a class name for it.

‘:]KSGSS_Net.G—Nobepad -
File Edit Format View Help
namespace K8055D

1

- — -

using System.Runtime.InteropServices;
public sealed class K8055DClass

[DT1T1Import("k8055d.d11")]

public static extern int OpenDevice(int CardAddress);
[D11Import("k8055d.d11")]

public static extern void CloseDevice();

[DT1T1Import("k8055d.d11")]

public static extern int ReadAnalogChannel (int Channel);
[DT1Import("k8055d.d11")]

public static extern void ReadAllAnalog(ref int Datal, ref int Data?):
[DT11Import("k8055d.d11")]

public static extern void OutputAnalogChannel (int Channel, int Data);
[D1T1Import("k8055d.d11")]

public static extern void OutputAllanalog(int Datal, int Datal);

[D1TImport("k8055d.d11")]
public static extern void ClearAnaloaChannel(int Channel): i

m

“K8055D” and “K8055DClass” are two names we arbitrarily chosen for this sample. The whole file will be
included at the end of this document. We may also call KB055DClass a wrapper class.

Generate Wrapper DLL

In Limnor Studio, choose menu “Tools | Source Compiler”.
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Select the cs file we created previously:

Source code fle-  CAKBOS5DNKE055_Net cs -
DILL file name: CALimnoritmp* k3055 _Net dl

Source code: namespace KE0550 =
B .

Ga ‘| using System.Runtime. Interop Services; ‘
e[ b=

public sealed class KB0550Class
{

h‘ [Dllimport({“k8055d dl")]

public: static extem int OpenDevice(nt Card Address);
[Dllimport{"k8055d dl")]
public static extem void Close Device();
[Dllimport ("l 8055d dlI")]
public static extem int ReadAnalogChanneliint Channel);
[Dllimport(“k8055d dl")]
public static extem void ReadAllAnalogiref int Datal, ref int Data2);
[Dllimport{"k 80554 dl")] -

Remember where the new DLL file will be generated because later we will need to use the DLL file.

Click the “Compile” button. The DLL file is generated.

Use the Wrapper DLL.
We create a Windows Application project to use the K8055 SDK.
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Select “Windows Application”:

Mew Project

Templates
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|
A project for creating an application with a Windows user interface |
MName: 1.n"l.n"l.n Fc:nn.Pq::pE
Location: CMApplications
Solution name:  WinFormApp8 [7] Create directory for solution
| oK %J | Cancel |
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A new Windows Application project is created. It has one Form named Form1.
The way to use the wrapper DLL is to create actions using the functions contained in the DLL.
To make it easier, we may add the wrapper class to Form1 as shown below.
Right-click a root node, choose “Add Utility”:
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Click “Load File”:
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- FormComponents, Yersion=1.1.4261 18729, Cutture=neutral, Publickey Token=null -
- ProglLtility, Version=1.1.4261.18730, Cuture=neutral, PublicKey Token=null [
- Intemet Litility, Version=1.1.4261.18730, Culture=neutral, PublicKey Tolen=null

- SendMail, Version=1.1.3703 25867, Cutture=neutral, PublicKey Tolken=null

- MathComponent, Version=1.1.4261.18737, Culture=neutral, PublicKey Tolken=null

- Windows Lkility, Version=1.0.0.0, Culture=neutral, PublicKey Token=null

- Accessibility, Version=2.0.0.0. Cutture=neutral, PublicKey Tolen=b035 F11d50a3a. processorAnchite
-ADODEB, Version=7.0.3300.0, Cutture=neutral, PublicKey Token=b03¥5711d50a1a
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- Audit PolicyGF Managed Stubs Interop, Version=6.1.0.0, Culture=neutral, Publickey Token=31bf 38563
- Audit PolicyGF Managed Stubs Interop, Version=6.1.0.0, Culture=neutral, PublickeyToken=31bf 38563
- BDATunePlA, Version=6.1.0.0, Culture=neutral, PublicKey Token=31bf 3856ad 364235, processorfn
- BDATunePlA, Version=6.1.0.0, Culture=neutral, PublicKeyToken=31bf 3856ad 364235, processorfn
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Select the wrapper DLL we generated:
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Select the wrapper class in the wrapper DLL:
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- KB0EE_Met, Version=0.0.0.0, Culture=neutral, PublicKey Token=null -
38 K20550 KB80550Class. KB055 Met, Version=0.0.0.0, Cultture=neutral, PublicKey Token=null

- FormComponents, Version=1.1.4261 18729, Cutture=neutral, PublicKey Taken=null

- ProglLtility, Version=1.1.4261.18730, Culture=neutral, PublicKey Token=null

- Intemet Liility, Version=1.1.4261.18730, Culture=neutral, PublicKey Token=null

- SendMail, Version=1.1.3703 25867, Cutture=neutral, PublicKey Tolen=null

- MathComponent, Version=1.1.4261.18737, Culture=neutral, PublicKey Token=null -
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The wrapper class appears in the Object Explorer. All
right-click it and choose “Create action”:

its functions are listed under it. To use a function,

- WinApplimnor [Design)’ Form Llimnor [Design]” | - x
m = . I:IE Form1 from DrawingPage !
a2 Forml |? Ell?l Dat.abase Connections Used '
= — Actions e
MessageBox
Project Resources

= v’%g KB0550Class

I;l S]] Static propertias
-] Static fields
=124 Static methods

180

ClearAll Analog

ClearAll Digital
ClearAnalogChannel{int 32)
ClearDigitalChannel{Int 32)
CloseDevice

Equals(Object Object)Boolean
OpenDevice(int32)int 2

Output AllAnalog (it 32,1t
OutputAnalogChannel{int 32, Int 32)
ReadAl&nalnaflnt 324 Int 3244

Let’s show an example of executing the interface board action.

We add a button and a label to the form. When the user clicks the button, we want to execute
SearchDevices and display the result of this action to the label.
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Let’s create an action to execute SearchDevices. To find the SearchDevices methods, expand “Static

methods” of the K8055DClass:
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Scroll down and find SearchDevices. Right-click SearchDevices; choose “Create action”:
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A dialogue box appears showing the properties of the action.

According to the SDK manual, SearchDevices will return an integer as the result. We may set the action’s
AssignTo property to the label so that the action result will be displayed in the label:
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Break BeforeExecute Falze
Break AfterExecute Falze
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Property or variable to receive the action result

We need to assign the action result to the Text property of the label. So, expand the “Inherited

properties” node of the label:
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Scroll down to find and select the Text property:
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This action execute the SearchDevices action and displays the result in the label:
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The action can be found under the SearchDevices node and Actions node:
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To execute this action when the user clicks the button, we need to assign this action to the Click event of
the button. Right-click the button; choose “Assign Action”; choose “Click” event:
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The action is assigned to the Click event of the button. We can see that the action appears under the

Click event:
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32-Bit Libraries
If the native DLL is of 32-bit then your project must be compiled for 32-bit.
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For Limnor Studio 5, select the project in the Solution Explorer; set the TargetPlatform to X86:
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MessageBox
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For Limnor Studio VS, choose menu “Project | {Project Name} Properties”:
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Set the Platform Target to x86:

For more information, see http://www.limnor.com/studio x86.html

Test
We may test the application:

[ 80 Limnor Studic 5 - “

File Edit View Project Build Debug 1
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The form appears:
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Click the button. The SearchDevices function of the interface board executes. “0” appears in the label
indicating that the computer does not have a K8055 interface board:

 WinFormApp8® | DefaultMamespace.Forml.cs l WinApp.limnor Lﬂﬁlg_n],*] > X
>§ General
=2 ! -|  Configuration: ’Actb.re (Release) v]
3 | Build™
I’i __ [\ Platform: | Active (Any CPU) -
El Build
Cutput Path bin\Release\
Platform Target x86
Platform Target
CPU platform to run the program. It can be %86, tanium, x4, or anycpu (default),




Sample C# file

Below is the C# file we used for generating the wrapper DLL. All function declarations are copied from

the SDK manual K8055 interface Board.

namespace K8055D
{

using System.Runtime.InteropServices;

public sealed class K8055DClass

{
[D11Import ("k8055d.d11")]

public static extern int OpenDevice (int CardAddress);

[DllImport ("k8055d.d11")]
public static extern void
[Dl1lImport ("k8055d.d11")]

CloseDevice () ;

public static extern int ReadAnalogChannel (int Channel);

[D1lImport ("k8055d.d11")]

public static extern void ReadAllAnalog(ref int Datal,

[DllImport ("k8055d.d11")]
public static extern void
[Dl1lImport ("k8055d.d11")]
public static extern void
[DllImport ("k8055d.d11")]
public static extern void
[DllTImport ("k8055d.d11")]
public static extern void
[DllTImport ("k8055d.d11")]
public static extern void
[DllTImport ("k8055d.d11")]
public static extern void
[DllImport ("k8055d.d11")]
public static extern void
[DllTImport ("k8055d.d11")]
public static extern void
[DllImport ("k8055d.d11")]
public static extern void
[DllTImport ("k8055d.d11")]
public static extern void
[DllTImport ("k8055d.d11")]
public static extern void
[DllTImport ("k8055d.d11")]

ref int Data2);
OutputAnalogChannel (int Channel, int Data);
OutputAllAnalog(int Datal, int DataZ2);
ClearAnalogChannel (int Channel);
SetAllAnalog();

ClearAllAnalog();

SetAnalogChannel (int Channel);
WriteAllDigital (int Data);
ClearDigitalChannel (int Channel);
ClearAllDigital();

SetDigitalChannel (int Channel);

SetAllDigital();



public static extern bool ReadDigitalChannel (int Channel);

[Dl1lImport ("k8055d.d11")]

public static extern int ReadAllDigital();

[D1lImport ("k8055d.d11")]

public static extern int ReadCounter (int CounterNr) ;

[D1lImport ("k8055d.d11")]

public static extern void ResetCounter (int CounterNr);

[D11lImport ("k8055d.d11")]

public static extern void SetCounterDebounceTime (int CounterNr, int
DebounceTime) ;

[DllImport ("k8055d.d11")]

public static extern int Version();

[DllImport ("k8055d.d11")]

public static extern int SearchDevices();

[Dl1lImport ("k8055d.d11")]

public static extern int SetCurrentDevice (int lngCardAddress) ;



