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" Wiite messages to file
CAN-REport ¥3.0 -- horcl

r Trigger event File & Help
active 1d  RTA Diata [ = don't care]
A 1092132289, 776 Hode 127 Rey Rd Init [1000:00] =
1 L I e uss CMB e|1092132289.834 Node 127 Req Abort  SDO0 protocol timed our.
s |1092132289. 871 DS40L device I Reg Wr Exp [1017:00] value:0x0000
o Lo I I I | LCMEI IE 1092132269.872 D5401 device I Resp Wr Exp
(i ot e T O Lse CHE | 1092132289.907 bus coupler 1 Req Ur Exp [L017:00] walue:O0x0000
1| 1092132289, 310 bus coupler 1 Resp Ur Exp
 Action at tigger event Pre Tiigger i | 1092132289, 944 bus coupler 2 Req Ur Exp [L017:00] walue:O0x0000
& sh A m|1092132289.346 bus coupler z Resp Ur Exp
EIEEEE R T LR e| 1092132289951 DS40L device II Req Wr Exp [L017:00] value:0x0000 |
humber of messages 100

1o/
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|08

- Logfils Dptions ——————— bile Edit Miew Connection Extras Window Help
Logfie gt |l & & | w1 Poo sDO EMCY FLva
Stop logaing Host || # New comnection to

host 194.173.33.19

e

1092130359, 629206 1857/0x741 : sD :
& only when user stops logaing PTESET gz 30359, 912208 705ﬁux2c1 :sD
Biuate 1092130359, 962936 705/0x2cl : 8D :
C e messages 125 1092130360, 095190  160/0x0ad : &b :
1092130360, 105751 1637/0x665 : sD : farch =]
C e Drtes state 1092130360, 106918 1537/0x601 : =D : 40 00 HostJuch
stopped 1092130360, 106076 1562/0x6la : sD : 40 00 Eitrate|125 il
' ampmer ahi A5C 1092130360, 108926 705/0x2el ¢ D : 20 00
| Pot [7235 -
Her 1092130360, 565 Node 37 Req Rd Init [1000:0
Start Trigger Canca 1092130360, 886 Node 111 Reg Abort  SDO pro
D Dec 1092130362, 346 DS401 device T Reg Wr Exp [
S _I 1092130362, 350 DS401 device I Resp Ur Exp 0K Cancel
1082130362, 386 bus coupler 1 Req Ur Exp [l
Time on/off
1092130362, 39% bus coupler 1 Resp Ur Exp
1082130362, 428 Heartbeat_bus coupler 2 State: PRE-OF
M‘ 1092130362, 328 NNT Comnand: Enter Operational Node: Node O
1082130665, 576 Heartheat_bus coupler 2 State: OPERATIONAL
Status 1092130665, 593 I/0-Modul 1, AnIn l: Oxlcé0, AnIn 2: Oxl9cO
1092130665644 T/0-Modul 1, AnIn 1: Ox1c40, AnTn 2: Ox1%a0 =

T |tz ]T1s | 4] Ts [Te Tz |18 ] T8 |T10
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Disclaimer
All rights reserved

The programs, boards and documentations suppliggbliyGmbH are created with due
diligence, checked carefully and tested oress applications.

Neverthelessport GmbH can not tak over no guarantee and no assume del credere lia-
bility that the program, the hardware board and the documentation are error-free respec-
tive ae suitable to seevthe special purpose.

In particular performance characteristics and technical de¢a @i this document may
not be constituted to be guaranteed product featurey ilega sense.

For consequential damages, which are emerged on the strength of use the program and
the hardware boards thereforeeny legd responsibility or liability is excluded.

port has the right to modify the products described or their documentatiory ditren
without prior warning, as long as these changes are made for reasons of reliability or
technical impreement.

All rights of this documentation lie withort. The transfer of rights to third parties or
duplication of this document in yiiorm, whole or in part, is subject to written apgaio

by port. Copies of this document may wever be made &clusively for the use of the

user and his engineers. The user is thereby responsible that third parties do not obtain
access to these copies.

The soft- and hardare designations used are mostly registered and are subject/to cop
right.

We ae thankful for hints of possible errors and may ask around for an information.

We will go all the way to verify such hints fastest

Copyright

© 2005port GmbH
Regensburger Stral3e 7
D-06132 Halle

Tel. +49 345 - 777550
Fax. +49 345 - 777 55 20
E-Mail service@port.de
Internet http://www.port.de
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1. Owerview

The CAN-AnalyzerCAN-REportfrom portis an efficient and versatile usable instrument
for development, test and maintenance, for analysis and commissioning of CAN-based
networks lile DeviceNet and CANopen.

The built-in scripting capability allows a wersal usage for delopment and test of
CAN devices besides the normal possibilities of displaying theveet@AN messages.
It is especially useful in the field of industrial CAN networking.

The separation of harawse-interace (CAN access) and visualization software allows the
usage in TCP/IP networks.

CAN-REport V3.0 -- horchitcp [i=](E3

File Edit Yew Connection Extras wWindow Help

| & [@ | wm1 Poo spo Emcy s |2 &
T # New commection to host 194.1%3.33.19 5
192173531 1092130359, 029200 1857/0x74Ll : sD : 05

1022130359, 912208 ME/MeEel - osD o 00 00 Z0 00

Bitrate 1092130359.962936  705/0x2cl : =D : 00 00 00 00
[ = 1092130360.095180  160/0x0a0 : =D : 70 81 11 00 00 00 00 00
Shate 1092130360, 105751 1637/0%665 : =D : 40 00 10 00 00 00 00 00
[Sopped ||| 1092130360.106918 1537/0x601 : <D : 40 00 1000 00 00 00 00
1092130360.108078 1562/0x6la : =D : 40 00 10 00 00 00 00 00

AsCll | 1092130360.108926  705/0x2cl : =D : 20 00 00 00

Hes | 109213530360.865 Mode 37 Req BRd Indit [1000:00]

1092130360, 566 Node 111 Req Abort 500 protocol timed out.

Dec | 1092130362, 345 D5401 dewice I Feq Wr Exp [1017:00] wvalue:0x03e8
1092130362, 350 D5401 dewice I Fesp Wr Exp

7 ol 1092130362, 5386 bus coupler 1 Beg Wr Exp [1017:00] walue:Ox03es
4|'""3 S0 1092130362, 393 bus coupler 1| Resp Wr Exp

S ot Mark 1092130362, 428 Heartheat_bus coupler 2 3tate: PRE-OF
4“ A 1092130362, 328 NMT Comnand: Enter Operational Node: Node O

1092130665, 576 Heartheat bus coupler £ Jtate: OPERATIONAL
Status | 1092130665, 593 I/0-Modul 1, AnIn_l: OxlesO, AnIn Z: Oxl9%cO
1092130665.644 I/0-Modul 1, AnIn l: Oxlc4d, Anln 2: 0x19a0 ~

T4 |tz |73 |Ta|Ts | T8 |77 | T8 | Te |T10

Ext RTR Id Length BO B1 B2 B3 B4 BS BE BV FRepeat Time Meszage Mame

| | ID:-:D IEWID—ID—ID—ID—ID—ID_ID— Send | ID IPreoperationaI

Figure 1, Analyzer view
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2. Installation

The installation includes:

« the graphical user interface

* the horch server and

» alayer 2 drver for the CAN interface.

For the installation the following steps are necessary:

1. Maybe preparing installation steps are necessary depending on the used CAN-
Interface. These steps are described in theNi&TALL in the horch directory on
the installation CD.

Please read this file before you start the installation.
2. Execute setupxe.

 Full Installation: The installation of all sofawe components is happened auto-
matically and menu dren. This includes copying of all manuals.

» Customized Installation: The selection of software components is possible, which
should be installed. For the installation of tBAN-REportthe following compo-
nents are necessayAN-REporthorch and layer 2 drer.

3. For the icon on the desktop set the options for the call of the horatr slpend-
ing on your application. Anw@rview of the options are gen by the help:

horch -h

3. Application

In the standard equipment the CAN-Analyzer already has a lot of efficient basic functions
at its disposal, which eer most application needs.

Among other things the on-line observation of the busidrahe transmitting of unique

or cyclical CAN messages and whole message sequences as well as the recording of
CAN messages and the storage to log files belong to this purpose. Besides the standard
text format, we also support the CSV format for easy data transfer into spread sheet appli-
cations.

Application specific interpretation of the messages’ data content can be defined through a
project specific data base.

Through supplementary software modulgterded functionality can be madeadable.

These are among other things the protocol-specific representations in separate protocol
windows for different higher layer protocol messages. Figure 2 shows this for SDO mes-
sages in CANopen-based networks.
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_ioix

File g Help ‘
Fj 1052132259776 Node 127 Req Rd Init [l000:00] ﬂ
el 1092132259, 834 Hode 127 Req Ahort 3D0 protocol timed out.
EM1092132269.871 D3401 device I Req Wr Exp [1017:00] walue:0x0000
Bl 1092132269.5872 DS540l device I Resp Wr Exp
g 10921322589,.907 bus coupler 1 Regq Wr Exp [1017:00] walue:Ox0000
7§ 1052132289.910 bus coupler 1 Resp Wr Exp
i | 10921322589.944 bus coupler 2 Regq Wr Exp [1017:00] walue:Ox0000
mf 1092132259, 948 bus coupler 2 Resp Wr Exp -l
i 10921322589.951 D5401 dewice II Reqg Wr Exp [1017:00] walue:Ox0000 j

Figure 2 CANopen SDO interpretation and recording
You can see the symbolic representation of service and node name, dReéegélung”,

as well as displaying of "index:subindex" within tBBO Initiate requests.

With the help of the built-in scripting language programming of fugctions or indiid-
ual extensions with a graphic interface can be programmed easily.

Version: 3.1
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4. Interfacing with CAN

4.1. TCP/IP

The analyzelCAN-REportconsists of the CAN hardware interface and the visualization
software. Bothare connected as server and client by a standard TCP/IBrketwnnec-

tion. Thisseparation allows the usage of the CAN irsteef as a remote intade. That
means both parts can be located at different computer systems. Remote monitoring of
CAN networks is possible without additional or modified softwarer @ AN, dial or
internet connections.

The Horch-protocol is used as a communication protocol between operating-client and
hardware-server on top of TCP/IP.

CAN-bus

TCP-IP

CAN-Report
visualisation Internet Internet: EA
hardware

application program Modem Modem interface
|_[eee —[eee]

Figure 3 Client-Server communication

CAN interfaces are currentlyalable for ISA, PCI, parallel port, serial, and PC104 with
MS-Windows operating systems, ISA and PCI for LINUX or as Ethernet-interface as
stand alone CAN-Server on thert-EtherCAN module.

4.1.1. CAN-Sever

The CAN-Serer horchis the interface from TCP/IP to CAMNA detailed description can
be found in its manual.

4.1.2. Client- CAN-REport

The visualization and operating software is based on the scripting lanfcliéQewhich

is available for maiy different computer platforms. The usage is therefore possible on all
systems supporting this languagéhrough separation of hardware CAN-Interface and
man-machine interface it is possible to use @#N-REportbesides MS-Widows on
LINUX or Macintosh computers for controlling the CAN hardware interface.
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4.2. Seriallnterfaces

Besides the client-segv connections thEAN-REportsupports also direct connections to
CAN-RS232 interfaces as:

e CAN232
*« CANview

For further information about the configuration pleaseer@bok at the section Configu-
ration of serial interfaces.
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5. Graphical User Interface
The graphical user interface consists of 4 components.

—_— (=]
Menubar File Edit Wiew Connection Extras Window Help
o
Toolbar | & & || MMT PDO sDO EMCY FLYMA |2 a
Host H New connection to host 194.173.35.19 ﬂ
T | | Looz1a03ss. 620206 1857/0x74l 1 SD : 05
ke 1092130359, 912208 705/0x2cl : =D : 00 00 20 a0
Bitrate 1092130359, 962936 705/0x2cl : =D : 00 00 00 a0
| 125 1092130360.095190 160/0x0a0 : =D : 70 81 11 00 00 00 00 a0
State 1092130360, 105751 1637/0x665 ¢ =D : 40 00 10 00 00 00 00 a0
l—d 1092130360, 106918 1537/0x600 : =D : 40 00 10 00 00 00 00 00
S 1092130360, 108078 1562/0x6la ¢ sD : 40 00 10 00 00 00 00 00
A5CI 1092130360, 108926 705/0x2cl : =D : 20 00 00 00
Statusbar 4| |
Hes J092130360. 865 Node 37 Beq R4 Init [LO00:00]
A092130360. 866 Node 111 Req Abort 500 protocol timed out.
Do J0Z130362. 348 D3401 dewice I Req Wr Exp [1017:00] walue:0x03ed
NO92130362, 350 D5401 dewice I Fesp Wr Exp
o ot J092130362, 386 bus coupler 1 Beg Wr Exp [l017:00] walue:0Ox03ed
_I"'“e S00T i dosz130362. 393 bus coupler 1 Resp Wr Exp
Cot Mark 092130362, 4258 Heartbeat bus coupler Z Ztate: FRE-OF
T | §092130362, 328 NMT Command: Enter Operational Node: Node 0
092130665, 576 Heartbeat bus coupler Z State: OPERATIONAL
Status | JN92130665, 593 I/0-Modul 1, AnIn 1: Oxlcel, AnTn 2: 0Oxl%cO
092130665, 644 T/0-Modul 1, Anln 1: Oxlcdl, Anln 2: Ox19a0 ~|
)
W TreTreTra s Te 17 e [ e (1o RN SR
. E«t RTR Id Length BO B1 B2 B3 B4 BS BE BY Fepeat Time Message Mame
Transmitbar ;
oo [0z [oseafc o [0 [o0 Jo [0 o Send | jo |Preoperational
\_ -~
5.1. Menubar
5.1.1. FileMenu
open Chrl-0
Save Chrl-3

Exit

Figure 4, File Menu
Open
Open a previously stored logfile. If tl@ANopen Extensiois actvated then the
contents can be interpreted as CANopen data.
Save
Save the contents of the main windanto a file.
Exit
Exits CAN-REport
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5.1.2. EditMenu

Cuk Zhrl-%
Copy (Zhrl-C
Paste Zhr]-4

Clear Lag Chrl-L
Select 8l Crl-a

Find Ckrl-F

Figure 5 Edit Menu

Cut
Cut selected text into clipboard.
Copy
Copy selected text into clipboard.
Paste
Pastes text from clipboard into the main windo
Clear Log
Clears content of the main logging windo
Select All
Selects the whole content of the main logging wimdo
Find
Opens a standard find dialog box to search for text signatures.

5.1.3. \lew Menu

v Toolbar
v Stabus Bar
v Transmit Bar

Zonsole
Wiew Mode I ARTET=RN =)
T Ohject Yiew
Figure 6 View Menu
Toolbar
Toggles the vier of the toolbar.

Statusbar
Toggles the vier of the statusbar.
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Transmitbar
Toggles the viev of the statusbar.

Console
Opens the Tcl-Tk console in the bottom of the main wind@/ith the console you
can extend the functionality o€AN-REport See paragraph ExtendinGAN-
REport

5.1.3.1. few mode
CAN-REportpossesses a trace mode and a objeat miede.

Trace view
All CAN messages are written into the main windas hey are receved. The
view shows: timestamp, CAN-ID, type, data.

Object view
Each CAN message is placed in one likery time the message with the same
CAN identifier is recefed the line is updatedA maximum of 192 messages can
be displayed. The weshows: CAN-ID, type, data, period and a reeeiounter.

5.1.4. ConnectiorMenu

Conneck
Disconmect

CAMN-Interface
Filter Settings

ol log ko Eile

Figure 7, Connection Menu

Connect
Connect to the CAN-Seev horch All necessary data, i.e. server name, port and
bitrate, are input within the mer@@AN-Interface

Disconnect
Disconnect from the server.

CAN-Interface
Opens a dialog for the configuration of the TCP/IP connection to the CANfServ
Only the interfaces that are installed with a propriateedere displayed.
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SR el
CaM-nterface: ||:PC ﬂ Flease specify the path to a local horch CAN Server. It will be
started and the CAMN-RE port uzes this zerver to access the
Cak-Semwver I.-’22.1"0a’DESD;"suftware!horch QI CaMBus.
Baud Rate: |-| 25 ﬂ 'Device' iz the channel section specified in the cpoconk.ini-file
" in pour YWindows directany,
Device: IPUD (CPC-PCI) ﬂ ‘Timeout' iz the time in miliseconds the CAM-Server needs to

T |25EID start in the worst case. If not wsing =erial or parallel ports, 1500
: mz zhould be enough.

Advanced Settings 4
TCP port |?235 -
K.eep server running at exit [

- TCP port: TCP port wged for the communication betweeh

] Cancel

Figure 8 Configuration dialog of CAN interface

Filter Settings
Opens a dialog for setting the acceptance mask register of the CAN cantroller
Although this menu is provided noteey hardware interface supports the setting of
registers. Seearagraph Filter.

Only Lag to Fle
CAN messages aresal to a bgfile and are not displayed in the main wiwdo
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5.1.5. ExtrasMenu

CaMopen Extension
Devicenst Extension
User Extension
Maritime Extension

Dptions Trigger

Iser Mapping Settings
Enable User Mapping

CAMopen node Mames

CAMopen POO Mapping

CaMopen EMCY Mapping

_AMopen Interpretation in main window

Conneck at Startup
v Show kooltips
Aukto Save

Save Config

Figure 9 Extras Menu

CANopen Extension
Loads the CANopenx¢ension. Ifswitched on the toolbar is extended hyttons
for the CANopen services SDO, PDO, NMEMCY, FLY MA. When clicking on
a hutton a windows pops up and displays the CAN message of its service.
DeviceNet Extension
Loads the DeviceNetxéension. Ifswitched on the toolbar is extended withud-b
ton for the DeviceNet log windo When clicking on a button a windopops up
and displays a descripé &xt for the message.
User Extension
Loads the file <application.tcl> and addsudtdn to the toolbarThis file pravides
a Tcl-function for user-defined protocol interpretation. Axample file is pro-
vided.
Maritime Extension
Loads the maritime Extension. It is used for monitoring 2 CAN lines at a time.
Therefore it needs to connect taot@AN-seners. Wherthe extension is astited
it closes the current connection. The CAN-Interface dialog poovides input
fields to connect to taw CAN-seners. Themain windav displays the CAN mes-
sages from both lines. The transmitbar is changed in that the checkbuttons for
extended messages and RTR messagesar®used for selecting the line.
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5.1.5.1. Options

Trigger
Opens a windw for trigger configuration (see paragraph Trigger).

User Mapping Settings
Opens a winde for configuration of CAN messages that are interpreted automati-
cally by CAN-REport See Interpretation of CAN messages.

Enable User Mapping
Activates and deaatates the user mapping.

CANopen Node Names
Opens a dialog in which you can assign names to nosle Whenthe CANopen
exensionis on then this name is displayed instead of the node id.

CANopen PDO Mapping
Opens a dialog in which you can definevidata of PDO messages is interpreted.
The mapping specifies the COB-ID, symbolic name of the PDO and pairs of data
type and symbolic name for the data. See Interpretation of CAN messages.

CANopen EMCY Mapping
Opens a dialog in which you can definevigtata of EMCY messages is displayed.
The mapping specifies the COB-ID, symbolic name of the EMCY and pairs of data
type and symbolic name for the data. See Interpretation of CAN messages.
Interpretation of CAN messages.

CANopen interpretation in main window
Activates CANopen interpretation in the main wimdo

Connect at Startup
This option controls the startup bef@. When actvated CAN-REportwill try to
connect to the CAN server at the next start.

Tooltips
Activates tooltips for eery button and input field.

Auto Save
If this menu is actiated then the configuration is stored beforgtimgy CAN-
REport
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5.1.6. Window Menu

Clear all

Cascade
Tile Yertical
Tile Haorizonkal

Hide &ll
Shiow &l

Figure 10, Windowvw Menu

Clear All

Clear the content of the main wind@and of windows that are created often-

sions.
Cascade

Place the extension windows cascaded next to the mainwindo
Tile Vertical

Place the extension windows vertical next to the main windo
Tile Horizontal

Place the extension windows horizontal under the main windo
Hide All

Hide all extension windows.
Show All

Shaw all extension windows.

5.1.7. HelpMenu

Help
About

Latest Release Info

Figure 11, Help Menu

Help
Provides a short help ©AN-REport

About
Copyright and license informationAdditionally it displays the Tcl/Tk packages
that are aailable.
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Latest Release Info
Checks for the latest Release @AN-REport Therefore it establishes a TCP/IP

connection tdttp://www.port.de

5.2. Toolbar

‘\V‘@. MNMT  PDO SDO EMCY FLvMa @@
CA &J . 7

Extension area

Toggle scrolling

Disconnect Stop
Connect WWwWw

Figure 12, Toolbar

The toolbar preides quick access to the menu items Connect and Disconnect. The third
button with the down arme switches scrolling of the main windoon or df. The stop
button is used for canceling user-defined scriftfease see paragraph: ExtendGwN-
REport With the "www"-kutton CAN-REporichecks if a n& version of CAN-REportis
available. Therefor& connects to the internet.

5.3. Statusbar

Bitrate
I 128
State

I stopped
ASCH

Time on/off
Set Mark
Status

Figure 13, Statusbar

The Status shows information about the connection tchtneh-Server Additionally
there are bttons influence the display of the CAN messages in the main wind@be
buttons "ASCII", "He" and "Dec" change the display of the data of a CAN message.
With the "toggle ime"-button the display of the receiving time can be switched on and

Version: 3.1 CAN-REport Rige 17 of 42



peort

off. It is displayed in "seconds.microseconds”. The indication of microseconds depends
on the dwver. The linux drver can4linuxsupports a resolution of millisecondg/ith the

button "Set Mark" a separation line is inserted in the main windo

The status button provides a windavith information about the underlying CAN hard-
ware and dwer respectiely. The figure 14 belo shows the information of a CAN sesv

that is running on linuxWindows driver do not support all shown informationThere-

fore some values will elays shav 0.

e

—Skatu

Cantraller z1al 000
Bitrate 125
Statuz Hegster D=0
Error %/ arming Limit 96
R« Errar

T Ermar

Ermor Code eV
Buz load 0.8

Refresh Close

Figure 14, Status window

5.4. Transmit Toolbar

CAN-REportalso allows it to send CAN messages. In the transmit toolbar at the bottom
a ommplete CAN message can be specified with CAN id and CAN datatké utton
"Send" the message is seifithe number of tabs can be set in the configuration file <can-
report.rc> with:

set ST(txch) 12 ; #put any number here

The CAN messages are stored in the configuration file in the current working directory
If "AutoSave" was actrated CAN-REportwill save the settings automatically atie At

the next start all your settings will be reloadédptionally a name can be assigned to a
CAN message. The edit fields &kkcimal, hexadecimal and octal values as input.
Hexadecimal values are prepended with "0x" and octal values with "0". If it is necessary
to send CAN messages periodicatlyen a "Repeat Time" in ms can be specifiétie

CAN message sent is not displayed in the main windonly a notification is shan. If

a "Repeat Time" was specified no notification is displayed.
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T4 |T2TTSIT4ITSITEIT?ITBIT9IT'ID
Ext RTR Id length BO B1 BZ B3 B4 BS EBE BT Fepeat Time Message Mame

r r IHD—I?I?I—I_I_I—I_I_I— Send | IEI IPreoperationaI

Figure 15, Transmit Toolbar

6. Interpretation of CAN messages

This dialog is used for User-, PDO and EM@Mpping. PDOand EMCY mapping is
only available if the CANopen Extensiois actvated. PDO/EMCY¥Mapping is used to
interpret CAN-messages with ID of the PDO (0x181 - 0x57F) and EMCY (0x81 - OxFF)
range in a user specific wayhe user mapping can be used for all other CAN messages.

The data contents can be interpreted as signed and unsigned iategsr \Eacldata

item can be assigned to a user specific text and the data format ("big endian”, "little
endian™) can be selected. Configuration is done withdalogs. Firstthere is an er-

view dialog that shows all configured messages. Second there is the message configura-

tion dialog.

Process data mapping configuration - |EI|1|
p ll dJ

Add

b {chan 23 uleh

Edit

Delete

-

™ Show only configured messages

aK | Cancel |

Figure 16, PDO/EMCY-Mapping dialog

The dialog has buttons to add, edit and delete messages that should be inte@meted.
press of the add and edit button the message configuration dialog opens.
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Mapping configuration il
CANAD: [Grm
M ame: W
" RTR I Eat

Mame Type Format 1=l &dd

Delete

Up

Figure 17, Message configuration dialog

Note:For EMCY messages the first 3 bytes of the CAN message are predefined as ul6
and u8. This is not displayed and cannot be altered.

7. CANopen-Extension
7.1. SetNode Names

=il

MNodeft Mame
0|1 CaMNopen Engine 140 -
02|32 Matarola Drive
03]41 sk bor

04|a erregeiung
05

=

MHew line (1] Carncel

Figure 18, CANopen configuration of CANopen node names

This dialog is only @ailable if CANopen Extensiois actvated. With this dialog you can
define a symbolic name for a CANopervide. Thisname is used is all CANopen ser
vice windows instead of the node id. Figure 19 shows an example.
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f pdo logging 10l =|
File <+ Help

B J10710583145 318 Actuator, code: 0xlZ, circuit: Oxff, err: Ox00, time: Oxlll0 o
e fl0710E9145 3732 Drive, cmd: O0x00, state: OxlZ, welocity: 0OxZ0

£ 1071083146030 Drive, cmd: Ox00, state: 0OxlZ, welocity: OxES

ERl0710E9146. 030 Drive, cmd: Ox00, state: OxlZ, welocity: 0Ox30

1071053146151 Analogue I/0, chammel: O0x0l, input: E138, channel: 0Ox0f, output: 0xE21z
1071053146, 210 Analogue I/0, chammel: 0x04, input: 4226, channel: 0x00, output: 0xl382
1071059146270 Analogue I/0, channel: 0x07, inmput: 4610, channel: 0x03, output: 0x7312
1071089146331 Drive, cmd: Ox00, state: O0xEZ, welocity: OxES

¢ |1071053146.351 Digital I/0, input: Oxfe, output: 0x02 LI

TATIACETAE ACA Tiwdzrn  mde (a0 ckmbme Mae3% eml ;i bree (a0

Figure 19, CANopen PDO interpretation and recording

7.2. "Sewice oriented interpretation”

The CANopen extension provides separate logging windows for the services: NMT
SDO, PDO, EMCY and Flying Master (FLYMA).

The interpretation for PDO and EMCY can be tailorededtile user mapping for the spe-
cific application.

8. Trigger

With the trigger functionalitfCAN-REportis able to vait for certain CAN messages and
continue recording after the desired message wavedcei

Trigger Eent - | Specifies the CAN message with its contents
to wait for. With the help of the CANope
Message Builder it is easy to create CAN mes-
sages which conform to the CANopen proto-
col.
Action at triggereent | - | Select what to do when the specified CAN
message was reved. CAN messages can be
displayed in the main wingdoor savein a log-
file.

Logfile options - | Determine what els€ AN-REportshould do
when writing to a logfile and specified the
CAN messages were recedl.

Table 1, Sections of the trigger dialog
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i
— Trigger event
active  1d RTR Data [+ = don't care]
[o o feos [ [ T use CMB |
v [iss T | [oasfoaofooa < < [% use CMB |
Cfp [ [ | uweems|
r Achion at trigger event Pre-Trigger
= Show messages ko logging window
Mumber of meszages |1 ]
% wiite messages to file
— Logfile Dptiohs
Logfile log.bat Chooge Ingfilel
Stop logging ...
= only when user stops logging
o afterl meszages
i+ afterIEI rhiiLibes
= when message with 1D I arrves
Start Trigger | Cancel | Stop Trigger

Figure 20, Trigger dialog

The process of triggering is started with the button "Staggé@r’. Duringthe trigger
process the dialog stays on top of the application and recording of messages in the main
window stops. Afterthe specified CAN message was reeeithe trigger dialog disap-
pears.

8.1. Defininga trigger CAN message

Up to three different CAN message can be specified as triggetse Thesecond and
third CAN message are adied through the checkbutton labeled "e£ti The first
CAN message is awi by default. Theinput in the fields CAN-ID and data can be speci-
fied as decimal, h@&-decimal or octal numberddexa-decimal numbers are prepended
with "Ox" and octal numbers with "0"A blank input field determines the end of the
CAN messageAny data byte after a blank input field is ignored. The length is then cal-
culated by the number of non empty input fielttsorder to ignore the contents of a byte
mark it as dort’care by entering an "X" into an edit field instead of a numerighiev
Then its value is not compared with the reegimessage.

Examples:
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active 1D RTR D ata [uppercase ¥ = don't care|

[0 T [osslz [ [x [ [« % [0wea USEEMEl
Figure 21, Trigger example 1

CAN message with 8 bytes length. Byte 4 to 7 are marked asadwa. Numbersised
in decimal hexadecimal and octal

active ID RTR Data [uppercase X = don't care)

oo T fosslz foz < = [ [ UseCMEl
Figure 22, Trigger example 2

CAN message with 5 bytes lengtByte 4 and 5 are marked as docare. Numbers
used in decimal hexadecimal and octal

active 1D RTR Data [uppercase X = don't care|

e O [ [ [ [ T I uscus
Figure 23, Trigger example 3

Only the CAN-id is compared. The content and length of the CAN message isloet e
ated.

8.2. Defininga trigger Remote Request CAN message

Defining a Remote Request CAN message follows the same rules as a "normal” CAN
messages. Settirthe expected length of theTR message is done with the docare
bytes. Example:

active |ID RTR Data [uppercase X = don't care]

[loo W [ [« = & = [ [ | Use CMB
Figure 24, Trigger example 4
The CAN-REportriggers on a RTR message with CAN id 0x64 and a length of 5 bytes.

8.3. CANopenMessage Builder

The CANopen Message Builder eases creating of CAN messages for the trigger which
conform to the CANopen protocol. It provides input masks for the CANopen services
NMT, PDO, SDO, HEARBEAT and EMCY. Figure 25 shows the input mask for the
NMT service. The CANopen Message Builder is onlyagable with the CANopen
Extension.
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CANopen Message Builder x|

HMT Command v PDO Y SDO Y Heartheat 1 Emcy

S00-tezzages

Mode Id I.'-" "l

Responze v

[ndex 0«1013
Sublndex |0x04

s | Cancel |

Figure 25, Input dialog for NMT service of the NMT service

9. Filter
Filter settings for horch on ulrich =] ]
Controller
@ 5JA1000
'0nly Standard M It 'Only Extended M I 'M\ranced Configuration {direct access tothe registers)_

Use thiz page, if only standard CAN messages are transmitted

i 8 8 7 B &5 4 3 2 1 0 RTR
Acceptance Mask [checked == don't care)

|2 T2 2 2 2 I I T T T T
Aeceptance Code [checked == 1]

V¥V FEFFLFFFFFLEFERF

ok | LoadDefau\tsl Cancel |

Figure 26, Filter dialog

The filter dialog provides access to the register of the acceptance mask of the CAN con-
troller SA1000. Theusage of acceptance filtering in the CAN-Controller reduces the
interrupt load. There are three ways of defining the acceptance mask:

1. Inputfor the acceptance mask for CAN 2.0 A starting with the MSB on the left

side.
2. Inputof the acceptance mask for CAN 2.0 B starting with the MSB on the left side.
3. Inputof the acceptance mask as it is defined in the register of the CAN controller.

This feature depends on the hardware andedrespectrely you are using.At the
moment the horch server fean4linuxand CPC (SA1000)support setting the accep-
tance mask igsters. Theother supported hardware in@ces (see Restrictions) don’
support this.
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Attention: Although it is possible to set theddeast significant bits of the CAN identi-
fier the SJA1000 doedruse these ta bit during acceptance filtering.
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10. Programming with CAN-REport
10.1. ExtendingCAN-REport

With the help of the integrated console \@rent commands for the interaai acess
on the CAN network arevailable and not only for device ddopers. Theseommands
can be used in test scripts. Commands Wk for the sending of messagesvai t for
the synchronization with CAN messages on the network belong to this purpose.

Overview of user function

walit {id timeout} - wait for CAN messzge with id or until timeout
wait2 {id type timeout} - wait for CAN messge wth id and type or until timeout
wr {args} - send CAN mesg@ wth standad identifier

wrx {args} - send CAN mesge wth extended identifier

Detailed function description

wait {id timeout}
wait for CAN message with id or until timeout

this function is deprecated please use wait2
Arguments

id  -can be an integeor hex (0x...) or "any"
timeout -in ms, defaults to 10000 == 10s

Results
String with message
String: "wait timeout"
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wait2 {id type timeout}
wait for CAN message with id and type or until timeout

Arguments

id  -can be an integeor hex (0x...) or "any"
type -ary combination of s,x,D,R

s - dandard; x extended

D - data; R - RTR
timeout -in ms, defaults to 10000 == 10s

Results
String with message
String: "wait timeout"

Example
wait2 12 R ; wait 12s for RTR ID of any format s
or X
wait2 10 sR ; wait 10s for standard RTR ID
wait2 any ; w ait for the next message
wr {args}

send CAN message with standard identifier

Arguments
args -a CAN message. It is specified in the format
id [r] data-bytes

Results
nothing

Example
wr 0x620 r 0x30 Oxff
wr 0x20 0x69 0x55

Version: 3.1 CAN-REport
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wrx {args}
send CAN message with extended identifier

Arguments
args -a CAN message. It is specified in the format
id [r] data-bytes

Results
nothing

Example
wrx 0x820 r 0x30 Oxff
wrx 0x20 0x69 0x55

The following figure shows an example session atdbesole entering a command
sequence:

LConzole  Edit  Prefs  History Help
console display active -

(canreport) 1 % wait 8x786

1870988907 191643  1798/8x786 - sD - 7f
(canreport) 2 % wait2 6x786 rD 208
wait timeout
{canreport) 3 % for {set i B} {$i < 50} {incr i} {wr Ox218 38 $i}
w Bx218 38 8
w Bx218 38 1
w 82218 38 2
w 82218 38 3
w 82218 38 4
w 82218 38 5 ;l

Figure 27, Entering interactie ommands
The resulting messages at the CAN network are shown in the next figure:
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¢ & | % | NMT PDO SDD EMCY FLYMA

1071452221 73558 1223/0x729 - =D @ 7f

H?ﬂ 1071438382 273921 183370x725% - =D @ 7f
ulrich
Bitrate |
r——ng——' 1071438384 274401 183370x725% - =D @ 7f
10714383885 023428 EESSOxZ10 - s - le OO0

State 1071455585, 030004  EZ8/0x21l0 : =D : le 01
1071498885, 030521  EZ8/0x210 : =D : le 02
1071498885, 031042  5Z8/0x210 : =D : le 03
ASCI 1071498885, 067672  528/0x2l0 : =D : le 04
1071498885, 089888  E28/0x210 : =D : le OF
1071498885.104931  EZ8/0x210 : =D : le 06

stopped

il

Hex
10714985585.115206  528/0x210 : sD : le 07
3 1071498886, 126231  528/0x2l0 : sD : le 0%
e 1071492585, 137132  525/0x2l0 : sD : le 0%

1071498885 148073  528/0x210 : =D : le Da
Tirmne ondoff 10714985585.159399  528/0xZ10 : sD : le Ob
1071498885, 205106  528/0x2l0 : sD : le Oc
Set Mark 1071498885 _ 227677 Ez8/0x210 : =D : le 0Od
1071498885 250150  5Z8/0x210 : =D : le O=

i

Figure 28, Results of the commands of figure 4

The commands can be combined into sequences or procedures. All semantics of modern
high level languages arevalable.

Paticularly for commissioning and error analysis a highly precise time resolution of the
receved CAN messages on the network is necessdilye time represented BQAN-
REportis influenced in this case only from the used haréw Atime resolution up to us

can be achied by using CAN interface boards under the LINUX operating system.

The aailable recording functions alNeo to dore the results of an entire test run, but also
the contents of logging windows, in separate fil&s.well it is possible to store the CAN
messages directly in a file without displaying them on the screen. These files can be
interpreted later by the CANopen or user defined extensions. This is especially practical
at high bus load.

10.2. Interpretation of CAN messages

The CAN-REportfeatures the interpretation of CAN-messagEar. the application layer
protocol CANopen this was already done. When the button "User extension" in the file
menu is pressed a file called <application.tcl> is loaded and a button is placed on the tool-
bar. This file has to be placed in the working directovyhen the button in the toolbar is
pressed a windw pops up. The user can write an extension forGA&-REportand dis-

play his own interpretation of the CAN messages in this windthe widget path to the

user windwv is .usr . For writing your own CAN interpretation the template file
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application.tcl is preided. Itcontains the proceduspplication . This procedure is
called on each reception of a CAN message.

proc application { msg } {

}

This procedure takes the parameatesg. It contains the complete message with time-
stamp, id, data type and the data. Each field is separated by spaces.

11.123 256/0x100 :sb : 00 01 02030405060 7

#
# time id dec/hex type data 1..8 (if available)

There are already functions for extracting the data.

Overview of user function

InsertText {win string tag chan} - Insert text <string> into user window
get_can_id {msg} - extract CAN mesgge dentifier from messgge dring
get_data {msg} - return the data of a the megga

get_dlc {msg} - return the data length code of the megsa
get_time {msg} - return time of mesge i time was set

get_type {msg} - return the type of the megga

is_std {msg} - che if the messge s a gandaid CAN messge

Detailed function description
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InsertText {win string tag chan}
Insert text <string> into user window

Arguments
win - widget-path .usr
string - Text to insert into the text-widget
tag -tag, that defines the font
the tags stdout and stderr are already defined

Results
Inserts a text in the user window

Example
InsertText .usr "hello world!" stdout
InsertText .usr "$msg" stdout

get_can_id {msg}
extract CAN message identifier from message string

Arguments
msg thestandard message string provided for the
procedure application {}

Results
the CAN-Id as a decimal value
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get_data {msg}
return the data of a the message

Arguments
msg thestandard message string provided for the
procedure application {}

Results
list containing the databyes of the CAN message
in case it is an RTR message an empty string is returned:

get_dlc {msg}
return the data length code of the message

Arguments
msg thestandard message string provided for the
procedure application {}

Results
an integer value between 0 and 8 for a valid msg
an empty string for an valid msg
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get_time {msg}
return time of message if time was set

Return time information if time was set.
When time wasrt’set the an empty string is returned

Arguments
msg thestandard message string provided for the
procedure application {}

Results
time -when time is on
empty string - when time is off

get_type {msg}
return the type of the message

Arguments
msg thestandard message string provided for the
procedure application {}

Results
D- Data frame
R- Remote frame

is_std {msg}
check if the message is a standard CAN message

Arguments msg thestandard message string provided for the
procedure application {}

Results
1 if the message is a standard CAN-Message
0 if the message is a extended CAN-Message
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10.2.1. Example

#The procedure application receives the message and interprets it.
#It's an example for an user-defined interpretation of CAN-Messages.

#

proc application { msg } {

set tag stdout

set msg "
# getid
set id [get_can_id $msqg]
if { $id eq "™ }{
return
}

if { $id == 0x201 } {
# extract data
set data [get_data $msg]

set len [get_dlc $msg]

for {seti0}{$i<$len} {incri}{
set byte$i [lindex $data $i]

}

if { $byte0 == Ox55 } {
set msg "Start processing"

}

}

if { $id == 0x281 } {
# extract data
set data [get_data $msg]

set len [get_dlc $msg]
for {seti0}{$i<$len}{incri}{
set byte$i [lindex $data $i]
}
if { $byte0 == Ox1F } {
set msg "zero limit switch reached"”
}
}
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InsertText .usr $msg $tag
return

}

10.3. Extendingthe user interface

With the script language Tcl/Tk also elements of the graphic aceerfan be accessed
and changedWith that the representation odlues or test outputs is expandable in user
specific vays. Itis possible to use provided or own graphical objects to create test and
control applications.With the help of the mulifceted possibilities for displaying and
reporting data test sequences can be carried out automaticallyegmigeonetwork.

port GmbH can perform special adoptions to the GUI or vielia to meet the CAN or
CANopen device characteristics for service or assembly testing.

=10/
J

0
3

Figure 29, Example Analog

Figure 30, Example LCD

The examples makusage of the User Extension mechanisnCAN-REport Therefore
the contents of an example has to be copied to the directory okebetable CAN-
REportbefore it can be used.

However, when the file application.tcl of axample is loaded with File Open the user
interface is shown but not updated by incomming CAN messages.

Demo-Mode
In demo mode the console plays a demo script and opens the provided examples.

10.4. CANopenfunctions

The CANopen-Extension provides some basic functionality for accessing the object
directory of a CANopen SDO-Sew Therefore theCAN-REportacts like an ®O-
Client. Theread and write function use Expetited-SDéTsfer With Expetited-SDO-
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Transfer a maximum of 4 Bytes can be transmitted.

Overview of user function

r {idx sidx dt} - read data with expetited SDO transer
setRemotelD {nid} - set remote Id for SDO transfers
set_sdo_timeout {val} - set timeout for SDO+ansfer

w {idx sidx dt val} - write data with expetited SDO transer

Detailed function description

r {idx sidx dt}
read data with expetited SDO transer

This function is only aailable with the
CANopen extension.
The node id has to be set previously

Arguments
idx - Index of the server object

sidx - SubInde of the server object
dt - Datatype of the value

Results
"ERROR ..." - Errorreason is gien
value -Success
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setRemotelD {nid}
set remote Id for SDO transfers

This function is only aailable with the
CANopen extension.
The initial value is 0x20.
Arguments
nid -new node id
Results

0 - Error
1 - Success

set_sdo_timeout {val}
set timeout for SDO-Transfer

This function is only aailable with the
CANopen extension.

The initial value is 1000 ms.
Arguments

va - new timeout (ms)

Results

Version: 3.1 CAN-REport
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w {idx sidx dt val}
write data with expetited SDO transer

This function is only aailable with the
CANopen extension.
The node id has to be set previously

Arguments

idx - Index of the server object
sidx - SubInde of the server object
dt - Datatype of the value

va - value itself

Results
"ERROR ..." - Errorreason is gien
"OK" - Success
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11. Configuration

11.1. Configurationfiles

The configuration foCAN-REportis stored in the files <canreport.rc> and <co_cfg.rc>.
These files are read when yhare in the vorking directory ofCAN-REport Comments

in the file are prepended with the character '#. The commands in this filarssiles

that define the appropriate behaviour and option. Most options can be set with menus.
However some can only be specified in this file by harithe following table describes

the options that can only be set by hand.

Variablename Wlues Description
ST(shavSplash) 0,1 enable/disable Splash screen at start up
ST(txch) 0- 20 number of tabs for transmitting CAN messages
ST(linel,font-XXX) font Font for message xxx
ST(linel,font-XXX,forgground) color | foreground of font used for message xxx
ST(linel,font-XXX,background)| color | background of font used for message xxx

XXX can have e values: stderstdout, usr; stdout is normally used in the main logging
window. The CANopen extension specifies further colors foledéht services.How-
eva the walues are stored in the file <co_cfg.rc>. XXX canéhdne additional alues:
nmtcmd, nmtstate, Issreq, Issresp, pdo, sync, srdo, sdoreq, sdorespgesugetlyma.

Changing the background color sets the color for selected text to the exact same color.

11.1.1. Snippebf configuration file

set ST(linel,font-stdout,foreground) blue
set ST(linel,font-stdout,background)

set ST(linel,font-stderr) "Helvetica 18 bold"
set ST(linel,font-stderr,foreground) #00FFO0
set ST(linel,font-stderr,background)
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11.2. Configurationof serial interfaces

The particular hardware can be selected in the following configuration dia&al Fort
allows the configuration of the serial port (COMx onndbws and /dev/ttySx on Linux
respectrely) and the CAN baud rate can be configuredliate.

CAN-Interface Configuration -] =10l

CaM-nterface: |E.&N wiEw -
Car-Server: IE:.-’P'n:ngramme.-’pl:urta"hl:nrcha'?.E.'Ia"hn:urch_cpn:w.e;- El
Baud Rate: |125 hd
Device: In:u:um'l ﬂ

Chatige CAMNview Settings |

Timeot: | 2500
Advanced Settings

0k Carcel

Figure 31, Configuration dialog

11.2.1. CAN232 Configuration

Please ensure that your CAN232 is connected properly to ther mupply and to the

PC. Afterpressing the ttton Configue CAN232the CAN-REportiries to connect to the
CAN232 by scanning the RS232 baud rates 230400, 115200, 57600, 38400, 19200, 9600,
2400. Onsuccess a dialog windas opened to change the RS232 baud rate.

Note: Baudrate scanning does not work undanddws 98. The current used baudrate
has to be inserted by hand

11.2.2. CANview- Configuration

After pressing thediton Change CANviev Settingsa dalog windav is gpened to config-
ure the CANvigv settings.

Please rgad that it doesot configure the dace. Insteadhe CAN-REporthas to be
configured according to the device settinge.change the device settings directly please
use theRM Device Configurator
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12. SystemRequirements

CAN-REports executables on PG'with Microsoft Windows 9X/2000/NT Macintosh or
UNIX/LINUX systems. It can be used on all systems supporting ¢h/@&k programming
language.

Operating system] Windows 9X/NT/2000, LINUX, Mac-O$
Processor: Pentiuaind higher
RAM: 32 MByte

hard disk space: | 5 MByte

13. Purchase Order Information

0580/10 CAN AnalyzerCAN-REport

0580/11 CANopen Extension

0580/12 DeviceNet Extension

0580/00 CAN AnalyzerCAN-REport
(Demo Version)

0580/03 CAN AnalyzerCAN-REport

(Evaluation Version)

Supply alays occurs with selected hardme. Accordingo agreement a supply without
hardware can occur.

Restrictions
The following combinations can be dadied:

Hardware Wn32 | LINUX | Mac
AT-CAN-MINI (port GmbH) X

Level-X (I+ME) X

EtherCAN (port GmbH) X X X
CPC (EMS-Winsche) X
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