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Standard CAN Signal is Low Speed(500kbps), But High frequency(**us).

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

https://ja.wikipedia.org/wiki/Controller _Area_Network
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/\ Standard Linux CAN IF§ocketCAN 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

Free softwere portal
kemel. Farmerhy known as Low Level O4AN Framework (LLCF) E e

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

. _— oA . Socket Lz

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

Fard uses the model of retwork devices, which allows multiple applications to access one CAN | 2| Protocal £ Protecol family| C:;i’\:_'i'ﬂ“
device simultaneoushy. Also, a single application is able to acoess multiple CAM networks in i il o Driver
p:EIr‘allE| H _—I retaork il¢¢ 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
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Linux kernel all ready CAN IF with Socket CAN

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

This file contains
1 Overview / What i= Socket CAN
2 Mot ivation / Whv using the =ocket API

3 BocketCiN concept

3.1 receive |ists

3.2 local loophack of sent frames
3 netwark problem notificat ions

to use Socket GiN
Rl protocol sockets with can filters "
J.1 B socket option CAN_R&W FILTER
1.2 R socket option CAN_RAW ERR FILTER
1.3 Rl socket option CAN RAN LOOPBACK
.4 R socket option CAN_RAWRECY ONN_MSGS
1.5 R socket option CAN_RAW FD FRAMES
1.6 R socket option CAN_RAW JOIN_FILTERS
1.7 Rl socket returned messaze flags
roadcast Manager protocol sockets (SOCK_DGRAM)

3.
4 Ho
4.

4.

Broadcast Manager message flags

1
1
1
1
1
1
1
B
% Broadcast Manager operations
2.
2.
2.

.1

¢

3 Broadcast Manager transmission timers

4 Broadcast Manager message sequence transmission

A Broadcast Manager receiwve 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)

W
1
4
4
4
4
4
4
4
¢
4.
4.
4.
4.
4.
4.
4.
4.3
4.4
A BocketCiN core module
5.1 can.ko module params
E.E procfs content

O writing own CAN protocol modules

SRR aEa
slesR=N=N=
_I'I_I'I-._I'I_I'I_I'I
1
[ Oy T vy Ty O
i
T
m
i
m
I-'--.

https:/mwww.kernel.org/doc/Documentation/networking/can.txt
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can- utils easy to debug CAN Signal (read/write/play)

linux-can / can-utils @ Unwatch~ 60 *star 229  YFork 110

£ Code Issues 1 Pull requests 2 Projects 0 Wiki Pulse Graphs

Linux-CAN / SocketCAN user space applications

YD) 300 commits ¥ 2 branches 0> 0 releases 22 18 contributors

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

jJihochu committed with hartkopp bcmserver: allow CAN netdevice names greater than 6 characters | .. Latest commit 99f1664 19 days ago

config/m4 add autotools infrastructure 7 years ago

include/linux bem: add support for CAN FD frames 4 months ago
| .gitignore gitignore: add isotpperf 2 years ago
& Android.mk can-utils: added isotpperf tool for performance measurements 2 years ago
E] GMNUmazkefile.am configure: switch to new libtool-2.0 macro 2 years ago
El Makefile can-utils: added isotpperf tool for performance measurements 2 years ago
[E] README.md Create README.md a year ago
E] asc2log.c janitornial: asc2log: properly close infile 2 years ago
E| autogen.sh do not use --symlink for autoreconf 3 years ago

https://github.com/linux- can/can- utils
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CANdata send(cansend)

ID=333(11bit), DATA=38end=can0
# cansendcan0333#33

ID=00004444(24bit), DATA=44 send=can0
# cansendcan0 00004444#44

CANdata recv( candump

recv=can

# candumpcanO- ta

root@porter:~#andump canG ta
(1478869757.430017) can0 344 [8] FF EE 00 00 00 00 EE |

(1478869757.431290) can0 226 [8] E4 00 00 EE 00 EE EE

recv=all

00

# candumpany - ta

https://github.com/linux- can/can- utils

10



R [ ®)
/\ FUJITSU TEN

How to useCAN signal
to AGL



/\ AMB(AutomotiveMessageBroker)

O
FUJITSU TEN

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

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

No description, website, or topics provided.

¥ 22 branches

P 1277 commits

T 352 releases

: lsullreq redie ﬁ
ripz: n GitH request #

| ambd fixed the warning message when enabling -Wall option

B docs [amb.fidl] fix Ignition type and some whitespace issues
| examples Added chrony sink plugin
il lib fixed the warning message when enabling -Wall option

B packaging.in [PACKAGING] add unpackaged files into rpm package

il plugins fixed the warning message when enabling -Wall option
| tests Merge pull request #49 from tripzero/master
| tools fixed the warning message when enabling -Wall option
xwalk bluemonkey] websocket server implemented
S

El CMakeLists.txt fixed the warning message when enabling -Wall option

E COPYING added COPYING file with license

otcshare / automotive-message-broker @ Watch~ 25 & Star

Y Fork 34

22 12 contributors

a month ago

& months ago
2 years ago
a month ago
& months ago
a month ago
2 years ago
a month ago
2 years ago
a month ago

5 years ago

https://github.com/otcshare/automotive- messagebroker
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Low level CAN service made to decode and write on CANbus

Cl LINUX FOUNDATION COLLABORATIVE PROJECTS

AUTOMIITIVE

GRADE Account signup | Wiki | Jira | Doors | Gerrit | Jenkins | Mailing lists |

Code Review / apps / low-level-can-service.git / summary

summary | shortlog | log | commit | commitdiff | review | tree commit ¥ | ? search:

description Low level CAN service made to decode and write on CAN bus.

owner Gerrit Service User

last change Thu, 25 May 2017 01:38:54 +0900 (18:38 +0200)

URL https://gerrit.automotivelinux.org /gerrit/p/apps/low-level-can-service. git

ssh://kusakabe@gerrit.automotivelinux.org: 29418/apps/low-level-can-servica.git
shortlog

2 days ago Romain Forlot Fix: file already exists on build demo app master| 39091 dab/39s: dab 2003 oMMt | commitdiff | tree | snapshot

2 days ago Romain Forlot Update config.cmake path commit | commitdiff | tree | snapshot
2 days ago Romain Forfot Cmake WIP commit | commitdiff | tree | snapshat
2 days ago Romain Forfot Move and update app-templates submodule commit | commitdiff | tree | snapshot
3 days ago Romain Forlot Close diagnostic manager socket if there isn't any... sandbox/claneys/import commit | commitdiff | tree | snapshot
3 days ago Romain Forlot Initialize the new socket member. commit | commitdiff | tree | snapshot
3 days ago Romain Forlot Fix memory leaks commit | commitdiff | tree | snapshat
3 days ago Romain Forlot Be able to copy active diagnostic request objects with... commit | commitdiff | tree | snapshot
3 days ago Romain Forfot Static code review fixes. commit | commitdiff | tree | snapshot
3 days ago Romain Forlot Fix a dependency problem with populate htdocs targets. cemmit | commitdiff | tree | snapshot

https://gerrit.automotivelinux.org/gerrit/gitweb?p=apps/lowlevel can- service.git;a=summary
13
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CAN ID Filteringand CANDATA Thinningput is very important

U CAN signal filtering(settindoocketCAN
U CAN ID xxx-> XX

U CAN signakhinningout
U CAN cycle xxms - > xxxms
U CAN data convert AGLStandard

CAN Sample A .
A 2iEbl thinning
: ;
Low level CAN service .
T filtering

SocketCAN

moss— 44411 4

CAN

14
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AGL support easy to use CAN data

AGLCANS stack
AGL Simple CAN Simulator Sample CANApps Sample CANApps
A 4 A A
| | |
! \ 4 I I
! can- utils Low level CANservice( afb)
|
. —
1 v I
/dev/input/jsO slcan0O

l ‘ R- CARM3

USB HID USB Serial

15
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The OpenXC Platform

OpenXC™ is a combination of open source hardware and software that lets you extend your vehicle with
custom applications and pluggable modules. It uses standard, well-known tools to open up a wealth of data
from the vehicle to developers, even beyond OBD-II.

' hllm

i

OpenXC is an open source

hardware and software | | [ | || 777 &y 77

platform that lets you

extend your vehicle with

custom applications and

|

pluggable modules. \ ( '“

apen source  open S-E"lll‘(sﬂ
ardware iritiative

What is OpenXC™? Unlocking Rich Vehicle Data

OpenXC™ is an open source, data-focused API for your car. By installing a small OpenxC™ allows consumer devices, such as smart phones, to access data from any
hardware module, the vehicle data becomes accessible to Android or other deskiop vehicle. Using OpenxC™, you can monitor many of the sensors on a vehicle, enabling
applications using the OpenXC library. new and innovative vehicle-centric applications. Some data is required by law and more

can be unlocked with support from an automaker - or a little reverse engineering effort!
OpenXC Overview
See the Data

http://openxcplatform.com/
16
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Official Signals

These signal names are a part of the OpenXC specification, although some manufacturers may support custom message
names.

e steering_wheel_angle
o numerical, -600 to +600 degrees

o 10Hz

e torque_at_transmission
o numerical, -500 to 1500 Nm

o 10Hz

e engine_speed
o numerical, 0 to 16382 RPM
o 10Hz

e vehicle_speed
o numerical, 0 to 655 km/h (this will be positive even if going in reverse as it's not a velocity, although you can use the
gear status to figure out direction)

o 10Hz

e accelerator_pedal_position
o percentage

o 10Hz

e parking_brake_status
o boolean, (true == brake engaged) 1 9 CAN Data
o 1Hz, but sent immediately on change

https://github.com/openxc/openxc- messageformat
17
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Daimler AG Scania CV Iveco SpA
Daimler Buses - EvoBus GmbH Volvo Truck Corporation DAF Trucks N.V.
MAN Truck & Bus AG Volvo Bus Corporation VDL Bus & Coach B.V.
Scania AB Renault Trucks

FMS-Standard description
Version 03

14.09.2012

© HDEI / BCEI Working Group
http:/mwww.fms- standard.com/Truck/down_load/fms_document_ver03 vers_14 09 2012.pdf

18
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(signal) name Mandatory rep. rate remarks | comments
|page | PGN SPN e.g. milage, fuel consumption Truck enly inms
Truck AND Bus Section Truck AND Bus Section Truck AND Bus Section Truck AND Bus Section Truck AND Bus Section Truck AND Bus Section Truck AND Bus Section
7 E5257 2580 Engine total fuel wad 1000 4 bytes, 0 o =2 105 540 807 5 L Might be s& bo not available” if 3PN 5054 is available
[] B52TE 98 [ X [worlchwice) 1000 1 Byt -
] G444 513 Actual Engine = Percent Torgue X [worlchwice) 20 1% 1/ Bil, =125 % offset -
o | 61444 180 ergine speed W (worlcwid) 70 T Byte, 0-B0G1,875 rpm -
10 5253 247 Engine total hours of Operation X [worlchwice) 1000 4 byles, 010 210 554 D607 b Counter it Engine running dependant
i1 EE2E0 237 wehide dertificalion rumber ¥ [werlchaice) 10000 sariable rox 200 char. WAl be el every 10 see
12 B457T 280G SW-version supported X [worlchwice) 10000 Indicaior for SW version supported -
12 B457T T DiagnosSes supported X [worlchwice) 10000 indicaior for disgnosis session supparl -
12 B457T 2805 Reguests supponed X [worlchwice) 10000 indicalor for reguest supported =
14 BE21T 17 High resalution tokal velsde diskance X [worlchwice) 1000 4 bytes, 0-21 055 408 kn; withowt TCD Resalusion may be nol within the SAE values
15 65132 1611 Wehiche malion X (ELI} 280 \WAith digital tachograph rep. rate tacho dependant
15 65132 1613 driver 2 warking stabe X (ELI} 2080 With digital tachograph rep. rate tacho dependanl
15 65132 1612 driver 1 warking stabe X (ELy 2050 \With digital tachograph . rabe tacha anl
15 65132 1614 Wehicle averspesd 250 \With digital tachograph rep. rate tacho dependar
15 65132 1617 Driver 1 fime rel. stabes 280 \WAith digital tachograph rep. rate tacho dependant
15 65132 1618 Driver 2 fime rel. stabes 280 \WAith digital tachograph rep. rate tacho dependant
15 65132 16815 Dwiver 1 card X (ELI} 280 \WAith digital tachograph rep. rate tacho dependanl
15 65132 1616 Dwiver 2 card X (ELI} 280 \WAith digital tachograph rep. rate tacho dependanl
15 65132 1619 Direscian indicator 2080 With digital tachograph . rate | avalkahility is lachogra) anl.
15 65132 1620 Tachograph performance X (ELy 2050 With digital tachograph . rabe tacha anl
15 65132 1621 Handling infarmation X (ELy 2IE0 With digilal lachagraph rep. rabe tacho dependant
15 65132 1622 Syslem everl X (ELI} 280 \WAith digital tachograph rep. rate tacho dependanl
15| B5132 1624 Tachograph vehice speed W {EU} ZNED With digital bachograph - 2 byles tep. rabe acho dependariimight difier fram the whesl based speed
17 65262 110 Engine coolan! emperature X [worlchwice) 1000 =4 0" 210° -
18 5260 17 Agmbient Air Temperature X [worlchwice) 1000 0.0G125 T/ Bal gaan =273 T affssl
18 | 65131 | 1625H628 Driver 1 / Driver 2 Ideniication ¥ {EL) 10000 ik drker ) iy oAbl e Maseage '[fa:fﬂ": WS & Brondchit Aansunge Dilf_ 16 SAE: broadeast instead of on request
20 E5266 183 Fuel rate K [worlchwice) 100 0.05 Lif per bil, Do 3,212.756 Lh Calculated values given as indicalions, nol as conbractusl
20 G566 184 Instantansouws Fuel Ecanammy X [worlchwice) 100 1512 krril peer bil, O to 1255 kil Calculated values given as indicalions, not a5 conbractussl
21 65198 1087 Service Brake Air Pressure Circut #1 X [worlchwide) 1000 8 kPaBi, 0 offsst
21 G5198 1088 Service Brake Air Pressure Circu #2 X [worlchwice) 1000 8 kPabi, 0 offsst
22 B4TTT 5054 High resoluian engine lofal fusl used 1000 0.007 Litwt, 010 4,271,081 215 L 15 implemented if ischnical possible
23 5110 1781 Afemreabment 1 Diessl Exhaust Flud Tank 1 Level 1000 0.4 3%bit, D % offset
24 | Bamoa FMS Tell Tale Status x&‘;"mazf’ 1000 4 blocks => Rep.rate for each tell e stalus i 4 sec
Truck only Section Truck cnly Section ruck only Section Truck cnly Section Truck only Section Truck only Section Truck only Section
27 E5265 [T] whesl based spead 00 may differ from TCO1 -
27 E5265 ] chutch swilch 100 two bl slatus in frucks with automalic gesr == send as not available
27 E5265 557 Braks swilch 100 two bl slatus -
27 E5265 585 cruise conirol sctive 100 two bl slatus in trucks with no oruise conitrol == send as nol available
27 E5265 ] PTO stabe 00 Either SPN 3548 (PTODE) or SPN 976 is senl 5PN 3948 (PTO DE) meszage is prefemed
29 E1443 [ accelerator pedal position 1 X [worlchwice) 1] 1 o -
P 1445 a2 Engne Percent Load Al Curment Spesd X [worlchaide) &0 1% /b, 016 125 % aperational range -
30 5258 EF] Axle locaSan 1000 = I irifi af mone axles avalable it will be updaled with each repeiSon
30 5258 EF] Tire location 1000 = -
30 5258 582 Aade weight 1000 = -
a2 B5216 o914 Service distance 1000 = -
33 4032 F48 Al least ane PTO engaged 00 Eilhar SPN 3948 ar SPH 978 (CCVS) is senl 5PN 3948 (PTO DE) meszage is prefemed
34 5136 1780 Gross Combinason Veksde Weight 10000 0 1o 842,650 kg Diff. to SAE: broadcas] instead of on reques]
35 B1440 900 Retarder Tarque Mode 00 16 statesid bit, D affsel =
35 B1440 520 Achial Retarder - Percenl Tongue 100 1 %il, »125 % offset =
35 B1440 1718 Retarder Selaclion, non-engine 00 0.4 3hit, 0 3% offsst The value is related fo Se drive line retarder

56 CANData

http:/mwww.fms- standard.com/Truck/down_load/fms_document_ver03

ers_14 09 2012.pdf

Include Bus
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wem: 1arget Hardware spec FUJITSU TEN

GRADE LINUX

AGL reference Hardware to RenesasR- CARM3

CPU  R-Car M3¥E#
+ ARM@Cortex-A57 (ARMvE) 1.7 GHz dual core. wi
th NEON/VFPv4. L1 cache I/D 48K/32K. L2 cache
2MB
+ ARM Cortex-A53 (ARMv8) 1.3 GHz quad core. wi
th NEON/VFPvd. L1 cache I/D 32K/32K. LZ cache
512K

memory controller for LPDDR4 2GB in 2 channel

each 32-bit wide

LA

three-dimensional graphics engines
video processing units

* 3 channels display output

+ 6 channels video input

s SD card host interface

USB3.0 and USB2.0 interfaces

CAN interfaces

Ethernet AVB

PCI Express Interfaces

A€V

internal 384KBytes system RAM

64 MBytes HyperFlashTM (512 Mbits)

16MBytes QSPI flash(128 Mbits)1 header QSPI m
odule

* 8 GBytes eMMC

* microSD card slot

http:// elinux.org/R Car/Boards/
21
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https://www.renesas.com/ja jp/about/press- center/news/2017/news20170524.htmi
22



