>
hilscher

COMPETENCE IN
COMMUNICATION

Application Note
POWERLINK Controlled Node Programming Example

Configuration and Communication
openPOWERLINK Managing Node to Hilscher Controlled Node

Hilscher Gesellschaft fir Systemautomation mbH

www.hilscher.com
DOC101105AN02EN | Revision 2 | English | 2013-07 | Released | Public



Introduction 2/14

Table of Contents

1 [N o Lo LU T 410 Y o HO PP 3
R R Y o o T U A 1 T I T T U g 1T o | SRR 3

I I o ) L=V o PSPPI 3
Features of the Programming EXAmMPIE .......oeovr oo e e s a e e e snrneeee e 4

Set Up the POWERLINK NEIWOTK ......veiiiiiiii ettt et s 5

3.1 SEtUP the HAIAWATE .....eeeiiiiieeiee ettt e ettt e e e e e s et e e e e e e e e s nnnbeeeeeeaannnes 5

3.2 Configuring the Hilscher POWERLINK Controlled Node..............ouiiiiiiiiiiiieeiiieeee e 6

3.3 Set up the OPENPOWERLINK ......ouiiiiiii et e e r e e e e s s s st re e e e e e e s senannbeeeeaaeeeans 9

R I =1 1] o SO PSEPRR 10

R A 1= T =T = T =T ST O TP PTOPOPPPRPP 10

3.4.2 Test by Using the DemO ODJECT.........uiiiiiiiiiiieiiee et e e e et e e e e e e s nnneeee e an 10

3.4.3 TeStNG the PrOCESS DALA .....cceiiiiiiiiiiiiiie ettt e e e e ettt e e e e e e e e st e e e e e e e e e ansbeneeaaeeeaanneeaaaeaan 12

4 F Y o] o] 1o ) GO PO PP PPPPPON 13
o R I 1 o) N =1 ][ TP PRI 13

A W1 o) T T | (=SSP 13

4.3 CONEACES .. 14

POWERLINK Controlled Node Programming Example | Configuration and Communication
DOC101105AN02EN | Revision 2 | English | 2013-07 | Released | Public © Hilscher, 2010-2013



Introduction

3/14

1
1.1

Introduction

About this Document

This manual describes how to run the basic sample application for Hilscher POWERLINK
Controlled Node firmware in combination with openPOWERLINK as Ethernet POWERLINK
Managing Node.

The components used are:

1 PC with 1 standard Ethernet Card and 1 PC card cifX

Hilscher POWERLINK Controlled Node firmware version 2.1.22.0
openPOWERLINK version 1.7

openCONFIGURATOR version 1.2.0

Microsoft Visual Studio 2005

1.2 List of Revisions

Rev |Date Name |Chapter |Revision
1 2010-11-04 |EO all Created
2 2013-07-17 |HH all Revised

Table 1: List of Revisions
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2 Features of the Programming Example

The POWERLINK Controlled Node basic sample application is a straight forward implementation
which shows how to use cifX Device Driver APl and how to communicate using ‘packets’.

The application program configures a controlled node with the following features:
4 byte PDO input
4 byte PDO output
1 SDO simple variable object — non indexed access (0x6000)

The application program will simply mirror the received data. This means, that the application will
copy the received data and send it back to the managing node.

Furthermore, the application program registers to be able to receive ‘write indications’ of the demo
object 0x6000. Each time the object is written from the managing node, this will be indicated within
an output in the console program.
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3 Set up the POWERLINK Network

3.1 Setup the Hardware

Use following environment:

PC

[ ]
-
-

[0

oo
l:ll:l

1

Standard network card
used as Ethernet POWERLINK master

| E—

[

] OO0

|

T N |
CifX card with POWERLINK slave firmwarg

[

—

Figure 1: Hardware Setup

CAT. 5 cable
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3.2 Configuring the Hilscher POWERLINK Controlled Node

Load POWERLINK Controlled Node firmware file via the cifX Driver Setup Utility into PC card

cifX.

. CifY Driver Setup Ukility

File Device Driver 7

pevice i =

=0l ]

About

=3 Active Devices

£ cifxn

= CHRD

CH#L
CH#Z
CH#S
CH#4
CH#S

= Inactive Device

23 fUnknown)
CH#D
CH#1
CH#Z
CH#S
CH#4
CH#S

230 fUnkn winlﬂ
4 »
I Deehrfahl  Slokhr |

Hardware Cption: PDED (Ethernet) [ 0080 (Ethermet) [ FFFE (WJC) | FFFE (NIC)

Firrnware: POWERLIME Controlled Hods

Version: £.1,22.0 (build 22}

Assigned Module | Firmware Files;

Slave Sethings
[~ set Warm Start Parameters

zhange Parameters |

File:

| Add

Assigned Configuration Files:

OPOWERLINKY Slaveiv2, 1.22.0 released|Firmware)cif s cifxpls, naxf

Clear

File:

| add

Remove

Clear

o]

Zancel

Apply Help

AT

Figure 2: cifX Setup to load the POWERLINK Controlled Node Firmware

Open the POWERLINK basic sample application (CifX_ApDemo.sIn) using Microsoft Visual
Studio 2005 or higher.

Open the file CifX_ApDemo.cpp and adjust the board name at the beginning of the main
function. Set the board instance for the PC card cifX to that one which you have loaded the

firmware to.
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@0 CifX_ApDemo - Microsoft ¥isual Studio

File Edit Wiew Project Build Debug Tools ‘Window Community  Help

A-EH-EHa | % R(9 -~ E-E b pebu * Win3z v | [# dw_Result_g - |
OPR8 8885 B | o o
0 tion ... Cif¥_ApDemo.cpp ]
obal Scope
. 2| E {Global Scope)
;Solutlon 'Cif_ApDema’ (1 project) I e e e e e L e
= (54 CifY_ApDemo 25 # [@brief Thiz method iz the main entry point for the application.
Bl | Header Files o] s
Hilsch
E gPloi\lce:i;k 28 * @param arge Nunber of arguments.
..... ﬂ Cif_ApDema.h 29 * [@param argy Poniter to arguments.
..... ﬂ Debug.h 30 *
_____ ﬂ stdafx.h 31 * [return int Return 0O [TLE_3_OK] .
----- [ Resaurce Files 32 *
Bl [ Source Files R
[~ [ Hilscher G4Eint _twain(int arge, _TCHAR® argwv[])
B~ [ Powerlink 35 o
----- ‘}‘2 cif320LL lib 36 /% return value of mwain function
----- €] Cif¥_ApDemo.cpp 37 TLE_RESULT tResult = TLR 5 OK;
----- ¢+ stdafx.cpp 38
""" ] ReadMe.bxt 39 /% name of board to use %/
40 char* szBoardiame = "CIFxO";
41
42 /% nunber of channel to use */
44 TLR TTHT2? nlfharnel = M-

Figure 3: Adjust the cifX Board Instance

Build and start the Basic Sample Application.

@0 GifX_ApDemo - Microsoft ¥isual Studio

File Edit ‘iew Project  Build Debug  Tools  Window Communit Helo
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Start Debugglng
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;50|Utl0n 'Cif_fpDema' (1 project) SEL| A EEEEEREE A E A F A F AR AR RFRRFRAFRAFTS
= (5 Cif_apDemo 26| * Bhrief This method is the wain e
|5 Header Files - .
- Hilsch
gP;\fefli:-uk =] * [iparsm argce Nunber of arguents.
. .
ﬂ Cif%_ApDema.h 29 i fparam argv FPoniter to arguments
] Debug.h a0
1] stdath 31 * [freturn int Return 0 (TLE_3 OK).
_N_— 29 *

Flgure 4: Starting the Example
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You can monitor the system startup by checking the console output.

Basic sample application for Ethernet POWERLINE.

Copyright (c) Hilscher GmbH. A11 Righ

configuration request...

ng channel init...

Figure 5: Startup

After the startup, the application runs into an endless loop. Within this loop, packets (acyclic
data) as well as process data (cyclic) are handled. Every time a packet is handled, the
application prints a “-”. When the handling of process data fails, e.g. if there is no managing
node communication, an “F” will be printed. When process data exchange was successful,
an “X” will be printed.

s Workspace POWERLINK' PowerLink-Controlled

5 Ay

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFEFFFFEFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFEFFFFEFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF-FFFFFEFFFFEFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFFFFFFFFEFFEFFFFFFFFFFFFFFEFFFFEFFFFEFF
FFFFFFFFFFFFFFFFFFFFFFF-FFFFFFFFFFFFFFFFFF-F-F-F-FF-FFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFEFFFFEFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF-FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFEFFFFEFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFFFEFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF-F-FFFFF
FFFF-FFFFFFFFF-FFFFFFFFFFFFFFFFFFFEFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF-F-FF
FFFFFFFFFFF

Figure 6: Entering Cyclic I/O Exchange

As soon as the managing node writes the Demo Object (0x6000), the new value will also be
shown in the console output.
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3.3 Setup the openPOWERLINK

SYSTEC electronic provides an open source industrial Ethernet solution called openPOWERLINK.
We use openPOWERLINK as Managing Node.

openPOWERLINK needs a network configuration, this can be created using
openCONFIGURATOR. openCONFIGURATOR is also an open source tool for configuring and
maintaining POWERLINK networks. Because an appropriate configuration (and also
openCONFIGURATOR project) is delivered with the sample application, this document does not
describe how to create such one. For information concerning this, please refer chapter How To
within the help of openCONFIGURATOR.

You can download the programs from following sources:

http://sourceforge.net/projects/openpowerlink/

http://sourceforge.net/projects/openconf/

openPOWERLINK requires a WinPcap installation:
http://www.winpcap.org/
openCONFIGURATOR needs additionally Tcl85:

http://www.activestate.com/activetcl

For our demonstration we use one of the examples from the openPOWERLINK distribution. Open
following project:

<openPOWERLINKInstallDir>\Examples\X86\Windows\VC8\demo_cfm_pcap\demo_cfm_pcap.sin

This project contains a file called demo_main.c. This file must be removed against the file which
comes together with the Hilscher cifX basic sample application. The new file has some special
features:

Continuously sending process data to the controlled node (incrementing counter)
Reading and writing demo object via key pressing (acyclic operation)

Furthermore you have to copy the configuration, generated by openCONFIGURATOR, to the
project folder.

Therefore copy the content of:
<ExamplelnstallDir>\openCONFIGURATOR\Project\cdc_ap\

To:
<openPOWERLINKInstallDir>\Examples\X86\Windows\VC8\demo_cfm_pcap\

Overwrite already existing items.

POWERLINK Controlled Node Programming Example | Configuration and Communication
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3.4

Testing

3.4.1 General Test

Start the POWERLINK basic sample application as described in chapter Features of the

Programming Example on page 4.
Run the openPOWERLINK example

Select the interface where your controlled node is connected to:

JProgramme openPOWERLINK _v1. 7'\ Examples’, X886

Connection (Microsoft's Packet Scheduler)

gabit Metwor

G-4562-B02F-1C O5446FC]

r (Microsoft's Packet Scheduler)

Figure 7: Interface Selection

After a successful start-up of both applications, the POWERLINK controlled node will start
with cyclic data exchange. This will be indicated with an “X” within the console.

3.4.2 Test by Using the Demo Object

As described above, there are some special features which allow you reading and writing of the
demo object via openPOWERLINK managing node. These features can be accessed via a single
key press. Following table shows which keys and features are available:

Key Feature

1 Read Object 0x6000 Subobject 0x00 from Node 1

2 Not used.

3 Write Object 0x6000 sub object 0x00 of Node 1 — New value: OXDEADBEEF
4 Write Object 0x6000 sub object 0x00 of Node 1 — New value: 0x00000000

Figure 8: Key Usage

All actions will be indicted within the console.
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The screens below show the following test sequence:
Read object 0x6000 sub object 0x00 from Node 1
Write object 0x6000 sub object 0x00 of Node 1 — New value: OXDEADBEEF
Read object 0x6000 sub object 0x00 from Node 1
Write object 0x6000 sub object 0x00 of Node 1 — New value: 0x00000000

c:' Programme’, openPOWERLINK ¥ 1.7 Examples’
= p:

CFM-Fr
CFM-Pr j 0 ytes -» 5DO Abort=0

E
= OxDEADEBEEF
om remote
Walue:

Wilr1ting I On Ao
walting om remote
=00 transfer finished. Value:

Figure 9: Test Sequence — Managing Node Output

ihject O heen written
Mew Walue adbheef

Ohiject O been written
Mew Value

Figure 10: Test Sequence — Controlled Node Output
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3.4.3

Testing the Process Data

At first check that the controlled node prompts an “X” within the output of the console

program.

Afterwards set a breakpoint into the cyclic data exchange method of the managing node:
tEplKernel PUBLIC AppCbSync(void)

€ EdrvPeap.c e
- & EpliipiGensric.c 795H tEplFernel PUELIC ippCh3yne (void)
¢+ EplapiProcessImage.c EELT
- € Eplcfmu.c 797 | tEplFernel EplRet = kEplSuccessful:
€ EplDlke.c 798 | static unsigned int uibigitalModbata = 1:
- & EplDikCal.c 799
€ Eplpllucal.c 800! EplRet = EplipiProcessImageExchange |gippProcessImageCopylob_g);
« € EplErrorHandierk.c 801
€ EplEventk.c g0z i
G EplEventu.c 803 wibigitalModbatatt;
& Eplidentu.c 504 if (uibigitalModData % 20 == 0O)
&4 EplLedu.c a05 s
zj‘ E;mtﬂ“ 806 AppProcessInageIn g.CN1 M2 ¥20D09322 DigitalOutputl = (uiDigitalModData % 100 ==
¢ Eplimetinu.c 807 LypFrocessInageIn g.CN2_M0Z_X20D08322 DigitalOutputO0l = (uiDigitalModDatas % 100 ==
- & Eplumtu.c B0 LypFrocessInageIn g.CN3_NMO4 ¥20D08322 DigitalOutputOl = juibigitalModDatas % 100 ==
] Eplobd.c s0% ¥
- € EplObdCde.c 810 #
€+ EplPdok.c 811
& EplPdokCal.c g1z /% endless running counter #/
] EplPdou.c B13]- /% Haster -> Slave s/
- € Eplpdaucal.c 614 AppProcessIvageIn_g.CN1_MOO_Bytes_Out_Bytes Out++;
& Eplsdofsndu.c 815 - - - -
€4 EplSdofsySequ.c 816
€] EplsdaComu.c -l =7 return EplRet;
« €4 EpiStatusu.c 518 | 3
€+ Eplsyncu.c g1o
« €4 EpITimeruGeneric.c g20iL
e SharedEufF‘c c2im/f EOF
€4 ShbIpc-Win32.c 522
€] TRACE.C - .
Clsolution Explarer | Class Yisw |
| Hame ‘ Yalug Type -1 ]
@ AppProcessimageCopyJob_g A _In={...F m_Out="{...} m_uiPriority=0 ..} LERlARIPr &
@ AppProcessImageln_a.CN1_MO0_Bvhes_Out_Bytes_Cut 262 unsigned
@ AppProcessImageOut_g.CN1_MO0_Bytes_In_Bytes_In 259 unsigned

Figure 11: Test of Cyclic Data Using Microsoft Visual Studio 2005 Debugger

Compare the values of the input and output image — the slave has to mirror the data.
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4.3 Contacts

Headquarters

Germany

Hilscher Gesellschaft fur
Systemautomation mbH
Rheinstrasse 15

65795 Hattersheim

Phone: +49 (0) 6190 9907-0
Fax: +49 (0) 6190 9907-50
E-Mail: info@hilscher.com

Support
Phone: +49 (0) 6190 9907-99
E-Mail: de.support@hilscher.com

Subsidiaries

China

Hilscher Systemautomation (Shanghai) Co. Ltd.

200010 Shanghai
Phone: +86 (0) 21-6355-5161
E-Mail: info@hilscher.cn

Support
Phone: +86 (0) 21-6355-5161
E-Mail: cn.support@hilscher.com

France

Hilscher France S.a.r.l.

69500 Bron

Phone: +33 (0) 4 72 37 98 40
E-Mail: info@hilscher.fr
Support

Phone: +33 (0) 4 72 37 98 40
E-Mail: fr.support@hilscher.com

India

Hilscher India Pvt. Ltd.
New Delhi - 110 065
Phone: +91 11 26915430

E-Mail: info@hilscher.in

Italy

Hilscher Italia S.r.l.

20090 Vimodrone (Ml)

Phone: +39 02 25007068
E-Mail: info@hilscher.it
Support

Phone: +39 02 25007068
E-Mail: it.support@hilscher.com

Japan

Hilscher Japan KK

Tokyo, 160-0022

Phone: +81 (0) 3-5362-0521
E-Mail: info@hilscher.jp
Support

Phone: +81 (0) 3-5362-0521
E-Mail: jp.support@hilscher.com

Korea

Hilscher Korea Inc.

Seongnam, Gyeonggi, 463-400
Phone: +82 (0) 31-789-3715
E-Mail: info@hilscher.kr

Switzerland

Hilscher Swiss GmbH

4500 Solothurn

Phone: +41 (0) 32 623 6633
E-Mail: info@hilscher.ch

Support
Phone: +49 (0) 6190 9907-99
E-Mail: ch.support@hilscher.com

USA

Hilscher North America, Inc.
Lisle, IL 60532

Phone: +1 630-505-5301
E-Mail: info@hilscher.us

Support
Phone: +1 630-505-5301
E-Mail: us.support@hilscher.com
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