>
hilscher

COMPETENCE IN
COMMUNICATION

Application Note
PROFINET IO Controller Programming Example

How to use the API to configure the Controller

Hilscher Gesellschaft fir Systemautomation mbH

www.hilscher.com
DOC110404AN02EN | Revision 2 | English | 2013-05 | Released | Public



Introduction 2/11

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 PROFINET IO Controller Configuration Example Application .......ccccccceveeiviiiiieeennnenn, 4
Configuration Application DESCIIPLION .....iiiiiiiiii e e 5
3.1 Configuring the Hilscher PROFINET IO CONLrOHET ........ccoiiiiiiiiiiiiieie e 5
T2 = - 1S (ol Y o] o] o= i o] g IS = L5 1D o R RUUPUPPPT 6
TG TV o] o] [To= a0 g TN b o] F= g =1 o o FS SRR 9
4 F N o] o 1= o Yo |1 G TP PP 10
N I ) o I o] == PR TPPRR 10
A N1 o ) T T (= PP 10
B O o ] 4| = To{ £ PP PP PP PPPPPPPRPN 11

PROFINET 10O Controller Programming Example | How to use the API to configure the Controller
DOC110404AN02EN | Revision 2 | English | 2013-07 | Released | Public © Hilscher, 2011-2013



Introduction 3/11

1 Introduction

1.1 About this Document

This manual describes how to run the Configuration Example Application for Hilscher PROFINET
IO Controller stack.

The required components are
1 PC with 1 PC card cifX, e. g. CIFX 50-RE
Hilscher PROFINET IO Controller stack Version 2.5.5.0 (or newer)
Microsoft Visual Studio .NET 2005

Additionally the PC may contain a second PC card cifX with a Hilscher PROFINET IO Device
firmware. If this firmware is configured using the “Basic host example for PROFINET IO Device”
the 10 Controller will connect to the IO Device. If this additional card is not available the packet
configuration for 10 Controller can still be observed.

1.2 List of Revisions

Rev | Date Name | Chapter |Revision
1 2011-04-06 |BM all Created
2 2013-07-17 |HH 4.3 Contacts updated.

Table 1: List of Revisions
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2 Features of PROFINET IO Controller Configuration
Example Application

The PROFINET 10 Controller Configuration Example Application is a straight forward
implementation which shows how to use cifX Driver APl and how to configure the PROFINET 1O
Controller stack using packets.

It does not show any additional packet interaction or application behaviour. Its only focus is
configuration.

By default the application configures the 10-Controller with following values:
NameOfStation “controller-example”
IP-Address 192.168.252.127
Netmask 255.255.255.0
The application configures two 10-Devices which the 10-Controller will try to connect to.
Hilscher cifX PROFINET IO Device
NameOfStation “cifxrepns-1”
IP-Address 192.168.252.128
Hilscher cifX PROFINET 10 Device
NameOfStation “config-dummy”
IP-Address 192.168.252.129

The second 10-Device only exists in the configuration to show how this influences the configuration
packets. It is not intended to get this 10-Device in data exchange.

Once cyclic communication is active the application will mirror the received data. This means, that
the application will copy the input data to the output data and send it back to the 10-Device.

This is optional and only possible if a second PC card cifX with Hilscher PROFINET 10 Device
firmware and running application is available.
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3 Configuration Application Description
3.1 Configuring the Hilscher PROFINET IO Controller

Load PROFINET IO Controller firmware file via cifX Driver Setup Utility on your PC card cifX.

1. CifX Driver Setup Utility =10l %]

File Device Driver 7

pevce it =

About Hardware Cption: PDED (Ethernet) [ 0080 (Ethermet) [ FFFE (WJC) | FFFE (NIC)
=3 Active Devices

£ cifxn

CH20 Firrnware: PROFIMET 10 Cantrollsr Slave Settings
- [ Set warm Start Parameters
CH#1 version: [2-5.5.0 (build 5

CH#zZ zhange Parameters |

CH#3 Assigned Module | Firmware Files;

CHid File | Add

CHES C:\Programmeicify Device Driverl)1250100_20205Channel0cifxprn, ...
£ cifxl Remove

ey CHO
CH#1
CH#2
CH#3
CH#4

a Inactive Device Remove
30 (Unkn winlﬂ |
iI i 3 Clear
Deehrfahl  Slokhr |
QK I Cancel Apply Help
| [T Y

Figure 1: CifX setup to load the PROFINET IO Controller Firmware

Clear

Assigned Configuration Files:
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3.2 Basic Application Startup

Open PROFINET IO Controller Configuration Example Application (CifX_ApDemo.sIn) using
Microsoft Visual Studio 2005 or higher.

Open file Application.cpp and adjust the board name at the beginning of the App_main()
function. Set the board instance of the PC card cifX to which you have loaded the firmware.

@0 CifkX_PNM_Demo - Microsoft Yisual Studio

File Edit ‘“iew Project Build Debug Tools  ‘Window  Community  Help

A a | # G0 BB | b Debug - Win3z - | [# usu

= L = o= | — O o2

A b EE =S 038835,
x

-]
Solution Explorer - Solution*,.. - & Start Page | ReadMe.txt | PNM_Config.h |~ PRM_PNIOAPCTL Public.h |~ PMM_PNIOAPCF
éj = I(Glul:ual Scope)
[ Solution 'Cifs_PrM_Dema’ (1 prajec T
Laal S0l 110
E EEIH—PNM—DE“—'D 1115ll."?fﬁffffﬂ‘ffff1f**#ﬁ*ffﬂ‘ﬁ*#**#ﬁﬁ**ﬁﬁ#**#******#ﬁﬁ#ﬁﬁ****#*ﬂ
=~ L& Header Files . . . . )
: . o 112 #* [dhbrief This iz the main entry function for the &
= L Application 113 .
“eo | h] Application.h
H * . . .
i ﬂ PHM_Config.h 11: ; Aparam ptlipp Pointer to application data.
= = Hilscher
_____ ﬂ cif¥Errars.h 11e * @return TLE_REZTLT Returns TLR_ 3 OK if no error,
----- h] cifsUser.h 11w+
----- ] Common.h ligik */f
..... ] rex_error.h 1195 TLR_RESULT [RIRGERd ( APFFLICATICON T* ptipp)
----- h] ek _Public.h 1200 §
----- ] rex_User.h 121 A% return wvalue of mwain function */
----- ﬂ stdink.b 122 TLE_RESULT tResult = TLE_3_ OK:
----- h] TLR_Packet.h 1273
""" ] TLR_Results.h 124 /% name of board to use */
""" ] TLR_Types.h 125 char* seBoardiame = "CIFx1":
= L Stack 125
""" ﬂ IOS!gna:s_Err;.r.hh 127 A* number of channel to use */
""" ﬁ ;0_5"5'”5' S—Pﬁ'ﬁ e 128 | TLR UINT32 ulChannel = 0;
| Pric_grrors. .

Figure 2: Adjust the CifX Board Instance
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Build and start the Configuration Example Application.

@9 CikX_PNM_Demo - Microsoft Yisual Studio

File Edit Wiew Project  Build Debug  Toaols  Window  Comnunic Help
A-E-SEH@ % Bm| 9o @8 b oo - own
= = i= == — K2 =] =

B o bh 4 |[EEE = 2|08 rE B ES Ry

=& =

Start Page | ReadMe.bxt [“PMM_Config.h [ PMM_PMIOAPCTL Public

g Solution "CiFx_PMM_Demo' {1 projec
= (24 Cif%_PNM_Demo
Bl | Header Files

|= Application

ﬂ Application.h
] PMM_Config.h
| = Hilscher

] cif¥Errors.h
] cifslser.h

] Cormmen.h
] rox_error b
] rck_Public.h
] rc_User.h
] stdint.h

] TLR_Packet.h
] TLR_Results.h

ﬂ TLR_Twpes.h
=% SFark

Figure 3: Starting the Example

I{GIDI:uaI Scope)

110i L
1115II."'.’r'.’r'.’r'.’r'.’r'.’r'.’r'.’r'.’r'.’r'.’r'.’rttttttttttttttttttttttt:
112 * [hrief This is the main entry func
113 *

114 * [iparam ptipp Pointer to applicatic
115 *

116 * [Areturn TLRE RESULT Returns TLR 3 ¢
117 *

BE]

1125 TLE _RESULT App Main (APPLICALTICH T* pt
1206

121 A% return value of main function *;
122 TLE_RESULT tResult = TLR 3 OK:

123

124 /% name of board to use ¥/

125 char® szBoardName = "CIFx1'™:
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You can monitor the system startup by checking the console output.

" Projekte’ PROFINET  I0-Controllers, ¥584 CiFX_ApDemo’,

Allocating resources...
Successful.

Configuration example for Profinet I0—Controller

Copyright <c>» Hilscher GmbH. All Rights Reserwved.

S
S
S
S
S

Opening driver...

Opening channel B on boawrd CIFxi...

Processing system restart...

Initializing application...

Configure I0-Controller...

Sending PNM configuration request...

Sending 10D configuration request...

Sending [0CR configuration request...

Sending AP configuration request...

Sending Module configuration request...

Sending Submodule configuration request...

Sending SubmoduleDeszcription configuration reguest...
Sending SubmoduleDeszcription configuration reguest...
Sending SubmoduleDeszcription configuration reguest...
Sending SubmoduleDezcription configuration reguest...
Sending Submodule configuration request...

Sending SubmoduleDezcription configuration reguest...
Sending Submodule configuration request...

Sending SubmoduleDezcription configuration reguest...
Sending [0CR configuration request...

Sending AP configuration request...

Sending Module configuration request...

Sending Submodule configuration request...

Sending SubmoduleDezcription configuration reguest...
Sending Download Finizhed request...

Setting bus state on...

Figure 4: Startup

The configuration sequence is now finished, the 10-Controller firmware will start searching for
the configured 10-Devices on the bus.
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3.3 Application Explanation

The configuration of PROFINET 10 Controller is done by calling the function
App_ConfigurePnm() in Application.cpp. This function takes the parameters from the
application resources and creates the required configuration packets. These functions are all
contained in the file PNM_Config.cpp.

The parameters to be configured to the firmware are added to the application resources in
App_CreateResources(). Basically there is an array of 10-Devices. Each |0-Device has an

array of submodules. These parameters are the base for the configuration packet sequence.

The arrays are dynamically created and its size can be influenced by changing the values in
PNM_Config.h.

@0 CifX_PNM_Demo {Running) - Microsoft ¥isual Studio

Fle Edit %iew Project Build Debug Tools Window  Community  Help

H-EmH-Edd R - -E-B b | '” v| [# usCurrentslat - |t
= = o — " === @ o
/JJJuﬂ/EE_Ej*‘—' -_1-“'].%1%-_?“? === =l d 03 & 5 =
Solution Explarer - Sol... -~ & Readte.txt ./ PNM_Config.h |~ PNM_PNIOAPCTL_Public.h | PNM_PNIDAPCFG_Public.h |“PNM_Config.cpp | Application.cpp |
= .;-:lﬁ = I\éf_unnamed_DDEiE;_z
[ Solution 'Cifx_PMM_Demo' (1 22
£l (23 GifX_PNM_Demo 23
I?---;H_ehaierrne? z4i| /% the size of the real-time-data in bytes/
u ﬂpp:a :;Dcl;tion h 25:| #define MAX RTD_SIZE [16)
_____ ﬂ PEEW ConFilgr Zei| /% smount of I0-Devices for which resources are allogated %/
5 [ Hischer z7|| #define IO DEVICE COUNT 2] |
P ﬂ CiF¥Errors.h zgi| /% smount of submodulez per IC-Device for which resources are allocated
] cifsUser.h zd | #define MAX SUBMODULE_COUNT (32] |
...... Wl mArarane b 30

Figure 5: Adjusting parameter array size

Changing the two values 10_DEVICE_COUNT and MAX_SUBMODULE_COUNT influences how much
memory is allocated in the application and how many elements can be added to the array.

The description of the sequence and content of the packets is explained in the PROFINET IO
Controller APl Manual.
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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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