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What’ s CAR CAN Signal



‘What’ s CAR CAN Signal FUJITSU TEN

Standard CAN Signal is Low Speed (500kbps) , But High frequency (% xus) .

> Standard CAN Signal format(11bit).
>Data line: D+/D-/GND(want)
»Baud rate: 500kbps
»>CAN ID: 11bit(0x000"0x7FF)
>Data size: 0 8byte
>CAN Bus load: 20" 75%

—_
—

https://ja.wikipedia.org/wiki/Controller_Area_Network
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Standard Linux CAN IF &
OSS CAN Tool
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~Standard Linux CAN IF(SocketCAN) FUJITSU TEN

Linux kernel all ready CAN IF with Socket CAN
SocketCAN

From Wikipedia, the free encyclopedia

SocketCAM iz 5 set of open source CAMN drivers and a retwarking stack cortributed by Volkswagen Research to the Linue

kerrel. Formerty known as Low Level GAN Framewark (LLGF) B8 oo sortverc portar
Traditioral CAMN drivers for Linue ame besed on the model of character devices. Typically they onby

allow serding to and receiving from the CARN cortroller. Corvertional implermertations of this Apﬂi:““”" . Ao

class of devdce driver only allow a single process to access the device, which means that sl other o Pratocol
processes are blocked in the meantime. In addition, these drivers typically sl differ slightly in the '

interface presented to the application, stifling portability. T he SocketCAN concept on the other SO Laper

Fard uses the model of retwork devices, which allows multiple applications to access one CAN | 2| Protocal £ Protecol family| C:;T\:_'i'c“
device simultaneoushy. Also, a single application is able to acoess multiple CAM networks in il o Driver
parallel. _ Network Dedice Drivers

The SocketCAMN concept extends the Berkeley sockets AP in Unue by intmducing a new Babideriroles N rr——

protocol farmily, PFCAN, that coexists with other protocol families like PEIMET for the Internet

N , , Typical AN communication lavers. With SocketC Ak o
Frotocol. The cormmunication with the CAN bus is therefore dore aralogoushy to the wee of the

(left) ar conventional (right).
Irterret Protocol wia sockets, Fundarmental comporents of SocketCAMN are the retwork dendce

drivers for different CAMN cortmollers and the implementation of the AN protocol family. The

protocol farmily, PF_CARN, provides the structures to enshle different protocols on the bus: Raw sockets for direct CAMN communication and transport
protocols for point—to—point connections. Moreower the boadcast ranager which is et of the AN poto col family provides functions ez for serding
CAM messages periodically or realize complex message filters.

Patches akbout CAMN were added in the 2625 Linux kermel. Mearwhile sorme cortroller drivers were added and work is goingon to add drivers for a variety
of controllers.

https://en.wikipedia.org/wiki/SocketCAN
Copyright © 2016 FUJITSU TEN LIMITED. All rights reserved. 7



Standard Linux CAN IF(CAN Driver)
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Linux kernel all ready CAN IF with Socket CAN

This fil
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Readwe file for the Control ler drea Network Protocal Family (aka Socket CaN)

e contains

1 Overview / What i= Socket CAN

vat ion / Why using the socket API

3 BocketCiN concept

recejve |ists
local loophack of sent frames
hetwark problem notificat ions

to use Socket GiN
Rl protocol sockets with can filters "
R socket option CAN_R&W FILTER

1.2 RA socket option CAN_RAW _ERR FILTER

: .3 RN socket option CAN RaW LOOPBACK
J.4 B socket option CGAN RAW RECY ONN_MSGS
0 R socket option CAN_R&W FD_FRAMES

: b ORAY socket option CGAN RAW JOIM_FILTERS
O BaW osocket returned messaze flass
roadcast Manager protocol sockets (SOCK_DGRAM)

.1 Broadcast Manager operations

.2 Broadcast Mansger message flags

.3 Broadcast Manager transmission timers

A Broadcast Manager message sequence transmission

.0 Broadcast Manager receiwe filter timers

2.6 Broadcast Manager multiplex messasge receive filter
2.7 Broadcast Manager CAN FD support

connected transport protocols (S0CK_SEQPACKET)
unconnected transport protocols (SOCK DGRAM)

1
1
1
1
1
1
|
B
2
Z
Z
2
Z

can.ko module params
procfs content
writing own CAN protocol modules

4
4

al EucketGﬂH core module
4]
4]

CONFIG CAN=y
CONFIG_CAN_RAW=y
CONFIG_CAN BCM=y
CONFIG_CAN_Ghi=y
CONFIG_CAN_RCAR=y

https://www.kernel.org/doc/Documentation/networking/can.txt
Copyright © 2016 FUJITSU TEN LIMITED. All rights reserved.




OSS CAN Tool(Powerful software)

O
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can-utils easy to debug CAN Signal (read/write/play)

linux-can / can-utils

£ Code Issues 1 Pull requests 2 Projects 0 Wiki Pulse

Linux-CAN / SocketCAN user space applications

YD) 300 commits ¥ 2 branches >0 releases

Branch: master = MNew pull request Create new file

jJihochu committed with hartkopp bcmserver: allow CAM netdevice names greater than 6 characters

add autotools infrastructure

config/m4

include/linux bem: add support for CAN FD frames

| .gitignore gitignore: add isotpperf

& Android.mk can-utils: added

isotpperf tool for performance measurements

E] GMNUmazkefile.am configure: switch to new libtool-2.0 macro

El Makefile can-utils: added isotpperf tool for performance measurements
[E] README.md Create README.md

E] asc2log.c janitornial: asc2log: properly close infile

E| autogen.sh do not use --symlink for autoreconf

& Unwatch~ | &0

Graphs

% Star 229 ¥ Fork 110

21 18 contributors

Upload files | Find file

Latest commit 99f1664 19 days ago

fears ago

4 months age

2 years ago
2 years ago
2 years ago
2 years ago

a year ago

£ Years ago
5 e
3 ';-'Ea.'-'.' EII:IU

https://github.com/linux—can/can—-utils
Copyright © 2016 FUJITSU TEN LIMITED. All rights reserved.



OSS CAN Tool(Powerful software) FUJITSU TEN .

CAN data send (cansend)

ID=333(11bit), DATA=33 send=can0
# cansend can0 333#33

ID=00004444(24bit), DATA=44 send=can0
# cansend can0 00004444#44

CAN data recv (candump)

recv—=-can

# candump can0O —ta

root@porter: # candump can0 —ta

(1478869757.430017) can0 344 [8] FF EE 00 00 00 00 EE AA
(1478869757.431290) can0 226 [8] E4 00 00 EE 00 EE EE 00

recv=all
# candump any —ta

https://github.com/linux—can/can—-utils
Copyright © 2016 FUJITSU TEN LIMITED. All rights reserved. 10
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How to use CAN signal to
AGL

Copyright © 2016 FUJITSU TEN LIMITED . All rights reserved . 11



- AMB(Automotive Message Broker) FUJITSU TEN

This time AGL provide AMB, but AGL remake new CAN Signal handing FW.

otcshare / automotive-message-broker ©Watchv 25  KsStar 33 YFork 34

¢» Code [ssues 3 Pull requests 0 Projects 0 Wiki Pulse Graphs

No description, website, or topics provided.

P 1.277 commits I 22 branches > 352 releases 41 12 contributors

Branch: master = MNew pull request Create new file = Upload files = Find file

#2) tripzero committed on GitHub Merge pull request £86 from againdyou/fix_waming_v2 [w Latest commit 8aflccd on 4 Jan
ambd fixed the warning message when enabling -Wall option a month ago
docs [amb.fidl] fix Ignition type and some whitespace issues & months ago
examples Added chrony sink plugin 2 years ago
lib fixed the warning message when enabling -Wall option a month ago
packaging.in [PACKAGING] add unpackaged files into rpm package b menths ago
plugins fixed the warning message when enabling -Wall option a month ago
tests Merge pull request #49 from tripzero/master 2 years ago
tools fixed the warning message when enabling -Wall option a month ago
xwalk [bluemonkey] websocket server implemented 2 years ago

E CMakelists.txt fixed the warning message when enabling -Wall option a month ago

E COPYING added COPYING file with license 5 years ago

https://github.com/otcshare/automotive—message—broker
Copyright © 2016 FUJITSU TEN LIMITED. All rights reserved. 12



. AMB Plugins
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AMB provide simple plugin only, default is not use SocketCAN

Branch: master =

B bluemonkey
I bluetooth

B cangenplugin
B cansimplugin
B chrony

B common

B database

B dbus

BB demosink

I gpsnmea

B murphyplugin
B obd2plugin
| opencvlux

| openxc

| testplugin

B websocket

B wheel

automotive-message-broker / plugins /

Create new file = Upload files = Find file = History

ﬁ againdyou fixed the warning message when en

ble r
[AME
Impl
fixed
Addsg
fixed
[Dats
cma

reve

fixed
reve

[PAC
[amH
mult
fixed
[ANE

fixed

https://github.com/otcshare/automotive—message—broker

Branch: master v | automotive-message-broker / plugins / common /

i i warni sage wl ing -Wa i
againdyou fixed the warning message when enabling -Wall option

[E) CMakelLists.txt

[E) abstractdbusinterface.cpp
[E] abstractdbusinterface.h
[E abstractiohpp

& amb-plugins-common.pc.in
& bluetooth.hpp

[E bluetooth5.cpp

[E bluetoothS.h

& bluetoothadapterproxy.c
[E] bluetoothadapterproxy.h
[E bluetoothmanagerproxy.c
& bluetoothmanagerpraxy.h
& bluetoothserialproxy.c

E] bluetoothserialproxy.h

[E] canadapter.cpp

[E canadapter.h

[E] canbus.h

[E canbusimpl.cpp

& canbusimpl.h

Merge pull request #48 from CogentEmbedded/master

fixed the warning message when enabling -Wall option

override org.freedesktop.DBus.Properties so we can handle errors prop..

[AMBClient] - fixed json stream handling

cmake: fix the error in pkgconfig file

fixed the warning message when enabling -Wall option
fixed the warning message when enabling -Wall option
[Packaging][Deb] - More packaging

added common library for plugins

added commen library for plugins

added commen library for plugins

added common library for plugins

added common library for plugins
added commen library for plugins
added cansim, cangen plugins
Updated comments and fixed tabbing
Updated comments and fixed tabbing

Implement CAN_BCM support (SocketCAN)

Updated comments and fixed tabbing

Create new file

Upload files = Find file = History

Latest commit 5bacsal on 22 Dec 2016

2 years ago
a month ago
2 years ago
2 years ago
4 months ago
a month ago
a month ago
2 years ago
4 years ago
4 years ago
4 years ago
4 years ago
4 years ago
4 years ago
3 years ago
2 years ago
2 years ago
2 years ago

2 years ago

Copyright © 2016 FUJITSU TEN LIMITED. All rights reserved.
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What’ s CANRAWPLUGIN FUJITSU TEN '

CANRAWPLUGIN is Simple SocketCAN AMB Plugins

> CAN signal filtering(setting SocketCAN)
»CAN ID xxx —> xx

» CAN signal thinning out

»GCAN cycle xx ms => xxx ms
» GCAN data convert AMB format

AMB CORE .
" thinning

1

|
CANRAWPLUGIN e s
T filtering

SocketCAN

t

CAN

Copyright © 2016 FUJITSU TEN LIMITED . All rights reserved . 14
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Demonstration & Results
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Target Hardware spec FUJITSU TEN

AGL reference Hardware to Renesas R-CAR M2 Porter board

=
>

£ O ki%e HOMI Ethemnet Videoin o F-Car W2 SoC

5 & 0 USB20 i RI-45 ot

£ £ 016 TypeA .. PClexi ves (100Mbps)

s ARMBCortex—A15 Dusl Core 1 5GHe
s Multimedia Engine SHYA 780 MHe
s GPL

o PoweryR SSHE4MP2 (30)
: e ) . s Reresas graphics processor (20)
ITAG—J Liiiiindad 3 4 I T 2 GBE DOR3 rremory (dual channel)

General purpose
leds

U331954IN0}
prd|

Two flash rmemony chips
o 4 B SPI
s 54 MEB SFI
Debug Ethernet (100 Mops)

Storage conrection

General purpose
buttons

e Ore SATA rev. 31 port

« ore 50 card slot

u Power Po‘;verrledrs « 0ore micmS 0D card slot
rover
i )
+12V ¢ Aralog Video I ACWT1E0 Video Decoder

http://elinux.org/R—-Car/Boards/Porter o RCA Rk

o MTSC/PALSECAM autodetection
Audio codec: AkJG43ER

e Lire In 3.5 mm jack
e LimeOut 3.5 mm jack
Two LEE 20 ports

32GB microSDHC

http://panasonic.jp/sd/p—db/RP-SMGB32GJK.html

o microlLS B port supports host, device and OTG modes
PCI Express =1 slot

] DANtrarEcEimer_ h6
Copyright © 2016 FUJITSU TEN LIMITED. All rights reserved.
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Target Hardware spec FUJITSU TEN

CAN simulator running to AGL reference Hardware to Renesas R-CAR M3

R-Car M2

Cortex-A15 || Cortex-A15
vip | [neon] [ vre |[nEon] [l SH-4A | cPu || Feu |

DDR3 IYFB00MHz)
(32bit bus){2ch)

Display Out (2ch)

Snoop Controller
L2 Cache

Video Accelerator

H.264, MPEG2/4, V(1 )
3D Graphics Processor

(SGX544MP2)

udio
(AAC, MP3, WMA)

Sound Routing Unit Renesas 20
10ch » 55l Graphics Processor

Video Capture
(3ch) 15-IF

Distortion
Compensation Module

=
=
2
=

USB 2.0 Hast (2ch)

PCl-Express USE 3.0 Host

Serial ATA 5D Card Host I/F (3ch)

GPS BB MMC I/F
High Speed Serial

MOST I/F Ethemet AVB

DARC

http://elinux.org/R-Car/Boards/
Copyright © 2016 FUJITSU TEN LIMITED. All rights reserved.
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Target Hardware spec FUJITSU TEN
R-CAR M3 not include CAN IF, CANUSB easy connect CANIF

CAN TOD | S Home News Products Projects Downloads Where to Buy? About

—
—
=
3
3
]
—

CAN U S B Menu

* Home

] > News

1] * Products
> CAMN232
> CANUSB

* Projects

General Information:

CANUSB is a very small dongle that plugs into any PC USB Port and gives an
instant CAN connectivity. This means it can be treated by software as a
standard COM Port (virtual serial R5232 port) with the FTDI USB drivers
which eliminates the need for any extra drivers (DLL) or by installing a
direct driver DLL (D2XX) together with our CANUSBE DLL for faster
communications and higher CAN bus loads. Sending and receiving can be
done in standard ASCII format.

0 o

http://www.can232.com/?page_id=16
Copyright © 2016 FUJITSU TEN LIMITED. All rights reserved. 1 8

> Downloads
» CAN232 Download
» CANUSB Download
* Where to Buy?
* About




Target Hardware spec

O
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CANUSB connected CAN IF simple Hardware

CAN Pin assignement:

CAMN_GND /NG o—

CAN_H o——-/T
Ne Qm——m

+ 12% [+ BV I NC O

504

—o + 12V} + BV [Inc
— CAN_L
—o CAN_GND /nc

—o NC

Pin assignement according to CiA recommendations DS102-1.

The CANUSB is powered frem USB port, so no need to connect external
power on pin 9. Use only CAN_L (pin2), CAN_H (Pin7) and CAN_GND (pin3).

http://www.can232.com/?page_id=16
Copyright © 2016 FUJITSU TEN LIMITED. All rights reserved.
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TERMIMATION
120 ohm
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Cab-H] T~
P

(CAN FIROUT

The picture above shows how to connect the CANUSB (click here for a larger
view). No external power is needed, the CANUSBE uses 5VDC/100mA from
USB.
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Software setup FUJITSU TEN

Add Kernel defconfig CAN driver and CANUSB

CONFIG_CAN=y

CONFIG_CAN_VCAN=y

CONFIG_CAN_RCAR=y <- Renesas Porter board only
CONFIG_CAN_SLCAN=y

CONFIG_USB_SERIAL=y

CONFIG_USB_SERIAL _FTDI_SIO=y

Add rootfs “can-utils” and “iproute2”

yocto local.conf
IMAGE_INSTALL append = “ can—-utils iproute2”

Setup CAN and CANUSB

CANO CANUSB

ip link set can0 type can bitrate 500000 slcand —o0 —s 6 —t hw /dev/ttyUSB*
ip link set can0 up ip link set slcan0 up

Copyright © 2016 FUJITSU TEN LIMITED. All rights reserved. 20
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Demonstration FUJITSU TEN
Porter board (running AGL CES DEMO) , M3 (running CAN simulator) and CANUSB

Copyright © 2016 FUJITSU TEN LIMITED. All rights reserved.



Results FUJITSU TEN

» CAN data detail
»Filtering CAN ID:124 -> 40
» Thinning out time: **ms —> 100ms

No |CAN Bus load |canid/sec |CPU load
(AMB + d-bus)
1 0% 0 6.7%
2 |29% 1,447 35.88%
3 143% 2,063 36.29%
4 50% Unmeasurable | Unmeasurable
->data lost ->data lost

AMB and d-bus is heavy, and small CAN data handing difficult

Copyright © 2016 FUJITS

TTTTTTTTTTT . All rights reserved.
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Conclusion FUJITSU TEN

»Linux Kernel all ready use to CAN
>0SS CAN Tool “can utils” is good software

» CAN Signal handing resource is difficult

> Next step

»Define AGL public CAR CAN data format
»AGL standard CAN simulator

»New CAN handing FW support SocketCAN

Copyright © 2016 FUJITSU TEN LIMITED . All rights reserved . 23



Extra(Japanese How to Use Linux CAN ) FUJITSU TEN
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Thank you!l!

yuichi.kusakabe@ijp.fujitsu.com
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