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1 Introduction

This whitepaper contains a step-by-step explanation on how to create a very simple application in Microsoft C#, which is one of the
.NET high-level software languages for interfacing to an ACS Motion Controller. The application connects to an ACS controller (can be
physical or simulator), enables the axis and produces an example of motion using jogging.

2 Downloading Visual Studio Community

1. Browse to https://www.visualstudio.com/vs/community/

2. Download VS Community by pressing the download button

3. Follow the onscreen instruction to install the software

3 Launching Visual Studio and Creating a Project

1. Launch Visual Studio or your copy of C# and open a new Windows Forms Application

2. You will see the following screen. Click Create new project

me——y
Get Started Open

Get code from a remote version
control system or open
something on your local drive.

Maximize your productivity with these tips and tricks for Checkout from:
Visual Studio

@ Visual Studio Team Services
Take advantage of the newest technologies to deploy

beautiful, low-cost and reliable websites
R Open Project / Solution
Develop modermn, fully-native, Android and iOS apps

2 Open Folder

% Open Website

Recent

Last week New project

|1 .NET Library Demo V52013.sln Search project templates 2 ~
x C\..\SPiiPlus ADK Suite v2.50\SPiiPlus .NET Li...
Recent project templates:
|1 myfirstacs.sin .
C\Users\ukgo\source\repos\myfirstacs CJ Windows For..  C#
-_—TTm o
’\ Create new prcyect.v

e - -
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3. The following dialog box will appear

New Project ? X
b Recent *  Sort by: [Default -] &[] Search (Ctrl+ p-
4 Instal o = x 2
Bt [ wer ASTUNET oMol == - Visual C# Type: Visual C#
>
4 Visua] C& A project for creating an application with a
ol = = [ it e N N i Windows Forms user interface
£ “Windows Universal 4 indows Forms App (NET Framework) - isual
S Wigglovge Clasgic Deglabor _ e
NETCor Console App LNET Framework) Visual C#
NET Standard nﬁ” e D B ; i
Class Library (. ramework) isual C#
=3 &! ss Library (. ramework) isual
co
b Visual Basic ] shared Project Visual C#
b Visual Co+ &
co
b JavaSaript Z[7]  Windows Service (NET Framework) Visual C#
b Other Project Types
co
m— 4 N1 Empty Project (NET Framework) Visual C#
cx
Not finding what you are looking for? &p WPF Browser App (NET Framework) Visual C#
b
Open Visual Studio Installer e =
Name: [MyACSapg] |
Location: C:\Users\ukgjo\source\repos -] | Browse.
Solution name: MyACSapp Create directory for solution
Framework: NET Framework 4.6.1_~ [[] Add to Source Control

4. Browse the project types on the left hand of the dialog and find Visual C# and Windows Classic Desktop. Select Windows Forms
App and change the name to MyACSapp.

5. Click OK to create the project.

4 Building the Interface

The user interface will consist of five Buttons, one NumericUpDown and two TextBoxes. The buttons will be used to operate different
functions typical of a motion application. One TextBox will act as an output to the user in case there are any errors present while
running the motion application. The second TextBox will be used to enter the IP address of the controller that we wish to connect to.
The NumericUpDown allows the user to enter the speed when jogging. You will see the following screen:

1) yACSopp - Micesof Vsl Saio v e . s - & x
Fle Edt Vew Project Guid Debug Team Format ook et Anshae  Window  Help autsonre - [l
G-oEP = & | Debug - ||Any U MLE R -

[ s 0ssion = x - [Sokation Explor —
T QE-|o-5¢aTB| oK
adrom [F=m e & Ep_

57 Solution MyACSapp 1 project
4 = myaCsapp
b Prapertie
b oW Raferences
FORM AREA 0 poconty

b B3 Formias
b e Programes

Form1 SysternWindaws Forms. Form

Eins [l £ | ~

W cortroltent
Sizable:
Ho
RightTolsflayour False
Tt Form1 =

Text
The text associated with the corrol

The components that will make the user interface have to be dropped into the form area shown above Form1[Design]. These compo-
nents are available from the toolbox available on the left hand side of the Visual Studio environment. To keep this open press the

at the top right of the Toolbox window.
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1. Click the button control in the Toolbox and drag it into the form area window as shown below.

Toolbox Form1.cs [Design]* + X
Search Toolbox P ;
I All Windows Forms - W4 Form1
4 Common Controls
k  Pointer o u -
o button 0
I @ Button | ..-.
CheckBox S~ a
8= CheckedListBox
& ComboBox
DateTimePicker
A Label
A LinkLabel

2.  Click on this new button. This will display the properties area at the bottom right of the screen:

Solution Explorer JREET =% o1l

Properties

button1 System.Windows.Forms.Button -
52 ] £ | #

Imagelndex I:l (none) -

ImageKey |:| (none)

Imagelist (none)

RightToleft No

Text buttoni -
Text

The text associated with the control.

The properties listed here are only for the buttonl object that you have selected.

3. Change the text property to ‘Connect’. The Text property changes what is displayed in the user interface.
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Properties v I

button1 System.Windows.Forms.Button

oo @] 4 | 4

Imagelndex |:| (none)

ImageKey |:| (none)

Imagelist (none)

RightToleft No_ _

Text ( \Conneit)
Text

The text associated with the control.

4.  Scroll down the list, change the (Name) property to ‘btnConnect’. The (Name) property changes the reference name used in the
underlying code. This is found under the Design Section

Properties v X

btnConnect System.Windows.Forms.Button

BE% |4 |~
Ta

g ————— _ F |
@pmmﬁ" Te-a
* (Name) btnConnect P
GenerateMé&ntber— — — — = True ~ ~
Locked False -
(Name)

Indicates the name used in code to identify the object.

5.  You should now see the following in the form area:

EE Form

Connect

(-

6. Repeat the same process for following Button Controls as shown in the table below. It’s best to repeat the above from step 1,
and not copy and paste.
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Jog

Control Type Design Name property Text property

Button btnConnect Connect

Button btnDisconnect Disconnect

Button btnEnable Enable

Button btnDisable Disable

Button btnlog Jog

7. Arrange the form as shown below:
2 Form [=e]=]
Connect Enable

Disconnect Disable

Pl

8. Atext box will show the user if an error occurs while running the application. Add TextBox from the Toolbox by onto the form as

before.

9. Aswith the buttons previously, Change (Design) Name property to txtErrorinfo. The Text property does not need to be changed
because we want to start the application with an empty error indicator.

10. We will add a second text box that will allow entry of the IP address of the controller we wish to connect to. Change (Design)
Name property to RemoteAddressTB. The Text property can hold the IP address of the controller. For our example we will use

the IP address that ACS uses for its motion simulator.

11. To find the Simulator IP address, double-click the green and red arrow icon found in the windows application tray.
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) Source Control ~

12. This will bring up the following window. Click on the simulator tab.

. SPiiPlus User Mode Driver

General| Connected appl\cations| Log sethngs| Remote connectiol

~Simulator Output

Initializing System...Ok
Reading System Configuration...Ok
Downloading SP Programs. Ok

Network hardware found
Host name UkeCTO-RB ~

TCP/IP addresg 192.168.243. ‘\9§
TCP/IP port (1} B
TCP/IP port - 502

UDP port : 700

EtherNet/IP stack is initialized successfully:
TCP/IP address - 192.168.243.196

Reading Actual Hardware Configuration...Ok

SPiPlus Firmware ver.2.50, S/N #New Board

(Regular) Client 192.168.243.196 connected

(Regular) Client 192.168.243.196 disconnecte

W

imufator | SPiPlus SC - N/A |

— Simulator Configuration
—Port Options

Port option: ISimuIator defaults LI

TCPport 701 UDP port 700

— Execution Options

IC:\Program Files (x86)\ACS M Browse

—Working Folder

|C;\SB4 Browse

- Execution Command [~ Custom command line
I f"C:ASB4" tepd clk

~Simulator Managment———————

Start Simulator Stop Simulator

[~ Autorun on startup [+ Minimal cycle (1ms)

This shows the IP address of the simulator

13. Add the value of the IP address to the Text field of the RemoteAddressTB TextBox.

Close
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Properties

RemoteAddressTB System.Windows.Forms.TextBox

Bafg|»

Size 149, 26
Tablndex 7
TabStop True
Tag
Text 192.168.243.196
TextAlign Left
Text

The text associated with the control.

Just for clarity we will Add a Label from the Toolbox to add the words ‘IP address’ above the TextBox. We can change the Text prop-

erty to ‘IP Address’.

14. Add a NumericUpDown indicator just above the Jog button. This will allow the user of the application to select the desired jog
speed. You may need to search for this control.

Toolbox vy X
nu X |~
4 All Windows Forms

] ContextMenusStrip

(] DomainUpDown

=) MenuStrip

B Numericu pDown

4 Common Controls

15. Change (Design) Name property to numFeedrate. The Text property does not need filled.

You should have your form layout looking like below.

drom =T

Connect 17224128 24 Enable
Disconnect Disable
0 =
Jog
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5 Adding References

At this point the user interface components are all in place and we are ready to add the code. You will have to a make a ‘reference’ to
the ACS .NET libraries which are installed with the ACS SPiiPlus MMI Application Studio software.

1. From the Solution Explorer on the right hand side of the C# environment. Expand References Folder as below.

Solution Explorer > {
@E-|o-5¢a@ o pl=

Search Solution Explorer (Ctrl+;)

(=@ =]

%] Solution "MyACSapp’ (1 project)
4 MyACSapp
I 4 Properties

Enable

Disable Add Reference...

4 [=] Form1 Add Service Reference...
4
b _)'j For &  Add Connected Service
T3 For

b c* Progra Add Analyzer...

B Manage NuGet Packages...

Scope to This
EP  New Solution Explorer View

Properties

2. Right-click References, select Add Reference which will open the following screen

Reference Manager - MyACSapp ? X
b Assemblies Search (Ctrl+E) P~
b Projects Name Path Name:
. [ ACS.SPiiPlusNET.dIl C:\Program Files (x86)\...  ACS.SPiiPlusNET.dIl

b Shared Projects

Created by:
b COM ACS Motion Control Ltd.

File Version:
4 Browse 2.50.00.00

Recent
| Browse... | | OK | | Cancel |

3. Click Browse and go to the folder: C:\Program Files (x86)\ACS Motion Control\CommonFiles
4. Select ‘ACS.SPiiPlusNET.dIlI’ and press OK
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6 Adding the Code

1. Inthe Form1, double-click> Connect button, the environment will automatically create a code where you can place your own
functionality.

Rl RGP Forml.cs [Design]*

- § [ MyACSapp ~ | %z MyACSapp.Form1 ~ | @, btnConnect_Click(cbject sender, Eve
1 —lusing System;
2 using System.Collections.Generic;
3 using System.ComponentModel;
4 using System.Data;
5 using System.Drawing;
6 using System.ling;
7 using System.Text;
8 using System.Threading.Tasks;

El using System.Windows.Forms;

1e

11 —-Inamespace MyACSapp

12 {

13 = public partial class Forml : Form
14 {

15 = public Forml()

16 {

17 InitializeComponent();

18 ¥

19

20 = private void btnConnect_Click(object sender, EventArgs e)
21 {

22

23 }

24 }

25 }

26

2. Under the Using Section at the top of the file add the reference as shown below: using ACS.SPiiPlusNET;

1 -lusing System;

2 using System.Collections.Generic;
3 using System.ComponentModel;

4 ui:i..ng SystemDatas - -~

5 using System=DBrawimg] ~

6 using System.Lling;

7 using System.Text;

8 using System.Threading.Tasks;

9 using System.Windows.Forms;

10 using ACS.SPiiPlusNET;
11 |

12 -Inamespace MyACSapp

13 {

" T L P | L] - - -

3. Next we need to declare ‘Ch’ an Object of type API. Add the line of code after the Public Form1() function as shown below.
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=/namespace MyACSapp
{
= public partial class Forml : Form
{
= public Formi()
{

InitializeComponent();

}

// define controller o e e e o o
- —
- - =
-
private ApifCh; // For communcating between the ACS and the Host Application. S

N //All communication commands are methods within the AsyncChannel Class.
~ -
" — — — - -—
e e o e o e o o -—

-] private void btnConnect_Click(object sender, EventiArgs e)

We want the Connect button to establish communication to the controller and if there are any errors to alert the user using our Text-
Box txtErrorinfo.

4. Add the following section of code within the Connect event handler function. Notice with the editor that as you start typing the
code it may give you the option to auto-complete. Press tab if a correct suggestion shows and the word will auto-complete. Also
notice that any characters following two forward slashes “//” is a comment that the compiler will ignore and is therefore for
documentation purposes.

private void btnConnect_Click(object sender, EventArgs e)

{
txtErrorInfo.Text = ""; // clear message box
Ch = new Api();
try
{
int Protocol;
Protocol = (int)EthernetCommOption.ACSC_SOCKET_STREAM_PORT;
// Open ethernet communuication.
// RemoteAddressTB.Text defines the controller's TCP/IP address.
// Protocol is TCP/IP
Ch.OpenCommEthernetTCP(RemoteAddressTB. Text, Protocol);
}
catch (ACSException Ex)
{
txtErrorInfo.Text = Ex.Message;
A
¥

5. To get back to the Windows Form click on the tab “Form1.cs[Design]” at the top, as shown below.

Q- Eﬁv‘*lild"'|‘?v v||:Ilebl

Form1.cs* ﬁ:{ Form1.cs [Design]*
MyACSapp S

Z4 Iy
25

s I =
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6. Double-click the Disconnect button, and add the following code:

private void btnDisconnect_Click(object sender, EventArgs e)

{

try

{

Ch.CloseComm();

}

catch (Exception Ex)

{ txtErrorInfo.Text = Ex.Message; }
¥

7. Click the tab “Form1.cs[Design]” at the top again
8. Double-click the Enable button, and add the following code:

private void btnEnable_Click(object sender, EventArgs e)

{

try

{

Ch.Enable(®);

¥

catch (Exception Ex)

{ txtErrorInfo.Text = Ex.Message; }
}

9. Click the tab “Form1.cs[Design]” at the top
10. Double-click the Disable button, and add the following code:

private void btnDisable_Click(object sender, EventArgs e)

{

try

{

Ch.Disable(@);

}

catch (Exception Ex)

{ txtErrorInfo.Text = Ex.Message; }
j

You have seen that by double-clicking any of the buttons the environment automatically creates the code that becomes the event
handler for the event “Click” of the object that you selected. There are other events available, depending on the control that can be
used to execute other functionality. In our application the Jog button will use the “MouseDown” and “MouseUp” events. We want to
jog the motor while the Jog button is being pressed (MouseDown) but we want to stop the motor from jogging when the button is
released (MouseUp event). The next step is to create the code for the MouseDown event for the Jog button. Carry out the following
set of steps:

1. Return to the Form view and click the Jog button and refer to the Properties in the bottom right of the screen

o
2. Click> ¥ button and the dialog box will show you all of the possible events that the Jog button control can respond to as
below:
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Properties v B X
btnlog System.Windows.Forms.Button v

52 |@£] #
Click =
MouseCaptureChanged
MouseClick
H Appearance
Paint
& Behavior v
Click
Occurs when the component is clicked.

3. Find the MouseDown event.

4. Enter the name of function to handle the mouse down event as btnJog_MouseDown (as shown below).

Properties
btnJog System.Windows.Forms.Button
s |0 £ || #

H Mouse

—

MouseEnter
MouseHover
Mouseleave
MouseMove

5. Press Enter and code will be generated:

6. Add the following code inside the function:

private void btnMouseDown(object sender, MouseEventArgs e)

{
double numval = Convert.ToDouble(numFeedrate.Value);
try { Ch.Jog(MotionFlags.ACSC_AMF_VELOCITY, @, numVal); }
catch (Exception Ex)
{ txtErrorInfo.Text = Ex.Message; }
N

7. Click the tab “Form1.cs[Design]” at the top

8. Repeat from step 1 and add code for btnJog_MouseUp event. The MouseUp events will halt the motion because we want to
make the motion come to a rest after the key is released by the user.
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private void btnMouseUp(object sender, MouseEventArgs e)

{

try

{

Ch.Halt(®e);

}

catch (Exception Ex)

{ txtErrorInfo.Text = Ex.Message; }
}

9. Build the application by selecting Build Solution from the Build toolbar.

"_‘J MyACSapp - Microsoft Visual Studio
File  Edit View Project | Build | Debug Team Tools Test Analyze Window

‘o~ | £ -~ 2 Wl o 9 Build Solution Ctrl+Shift+B |+
o Rebuild Solution
Ml Form1.cs* R X Eeelini .
o Clean Solution
A [<*| MyACSa
g Y 3 PP Run Code Analysis on Selution Alt+F11 1
(o]
m
@ g: 2 Build MyACSapp
%] A
g 36 Rebuild MyACSapp C_
[°]
- 37 Clean MyACSapp
.;—_' gz @  Publish MyACSapp t
i’ 40 Run Code Analysis on MyACSapp T
8_ 41 Batch Build...
= 42 . ,
= 23 Configuration Manager...
aa £
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7 Testing your .NET Application

1. Find the SPiiPlus User Mode Driver application you used to find the simulator IP address and select the connected applications.

. SPiiPlus User Mode Driver X

General Connected applications | Log settings | Remote connection | Simulator | SPiiPlus SC - N!A]

Application Name Comm. Channel Process ID

| Disconnect

Log On/Off

Log Al

Close

2. Run the C# application now by pressing the b button at the top of Visual studio environment.

3. When connect is pressed you should see the application connect in the SPiiPlus User Mode Driver application. When you press
disconnect you should see it disappear.

N General Connected applications | Log settings | Remote connection | Simulator | SPiiPlus SC - NJA
8 Form1 - m} X % [Ltog 9] | ‘ ‘

able
IP Address
5 16820198 e
Disconnect Di ..

Application Name Comm. Channel Process 1D ‘
EaMyACSapp exe Ethernet TCP/IP=192.. PID:17220

Disconnect

Log On/Off

il

Jog Log Al

[ 1

4. Run the SpiiPlus MMI Software and create a work space that connects to the motion simulator.
Bring up the Motion Manager and use the ‘create motion’ to bring up the Jog Motion.

6.  Switch back to your .NET application and make sure you are connected to the simulator. Press the Enable Button (and Disable)
and you should see the ‘Motor State’ change in the Motion Manager.

7. Within the SPiiPlus MMI create a watch component for a variable that reference motion distance for example FPOS(0)

Physik Instrumente (P1) GmbH & Co. KG, Auf der Roemerstrasse 1, 76228 Karlsruhe, Germany Page 15 of 16
Phone +49 721 4846-0, Fax +49 721 4846-1019, Email info@pi.ws, www.pi.ws

MOTION | POSITIONING


mailto:info@pi.ws
http://www.pi.ws/

WHITE PAPER — My first ACS.NET Application

-- Dr. Cliff Jolliffe -- P I

[E3ES

C1

= |FPOS(0) 1.856000

8. By entering a jog value within your .NET application and pressing the jog button you can see the distance change.
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About PI

For many years, Pl (Physik Instrumente), founded in 1970, has been a market and technology leader for high precision positioning
technology and piezo applications in the semiconductor industry, life sciences, photonics, and in industrial automation. In close coop-
eration with customers from all over the world, and for 50 years now, Pl's specialists (approx. 1,300) have been pushing, again and
again, the boundaries of what is technically possible, and developing customized solutions from scratch. Technologies from Pl achieve
reproducible accuracies in the millionth of a millimeter range. More than 350 granted and registered patents underline the company's
claim to innovation.

PI develops, manufactures, and qualifies all core technologies in house, thereby constantly setting new standards for precision posi-
tioning: Piezoceramic patch transducers and actuators, electromagnetic drives, and sensors working in the nanometer range. As the
majority owner of ACS Motion Control, Pl is also a leading global manufacturer of modular motion control systems for multi-axis drive
systems, and develops customized complete systems for industrial applications with the highest precision and dynamics.

With six manufacturing sites and 15 sales and service offices in Europe, North America, and Asia, Pl is represented wherever high tech
solutions are developed and manufactured.
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