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IPoCAN

The CAN bus is a very simple multi master multi slave high 
speed serial communication system (1Mb/s). The CAN bus 
has an arbitration protocol to avoid transmitting conflicts.

Each CAN message is managed by the so called «message 
objects». Usually a CAN device has several independent 
message objects.

CAN bus overview



The communication over the CAN bus is done by sending and 
receiving data packets having the following (simplified) 
structure:

This message format is called «extended format». There is 
also a «standard format» but is not supported by IPoCAN.

Considering data bits, identifier bits and the transmission 
control bits, a CAN message length is between 64 and 128 
bits.

CAN packet overview

i dent i f i er dat a

29 bits 64 bits

If we have an Ethernet network we can use a lot of preexistent 
utility:

 Apache/BOA

 FTP

 t el net /r sh/ssh

 pi ng/t cpdump

 etc.

but we have to write special software for the CAN bus network.

This happens because the Ethernet network supports the IP 
protocol but not the CAN bus one!

The problem







The IPoCAN packet format (the identifier only) is:

 Up to 216 reserved address.

 Up to 211 IPoCAN address.

We have to use the identifier bits to codify the packets 
addresses to reduce the overhead due the very short data 
field!!

IPoCAN packet definition
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The IPoCAN support defines a special network device so by 
using it the device driver writer don't need knowing the IPoCAN 
protocol!

Writing an IPoCAN device driver is very similar to write a 
network device:

 Registering functions (by exported symbols).

 Interrupts notification (by exported symbol).

 IPoCAN network device structure to define its methods.

All these tools will be available to the user once the IPoCAN 
support (currently as a module) will be loaded into the kernel.

The IPoCAN device



The i pocan. o module defines a special structure:
st r uct  i pocan_devi ce {
   / *  - - -  The i nv i s i bl e par t  - - - - - - - - -  * /
   . . .
   / *  - - -  The v i s i bl e par t  - - - - - - - - - - -  * /
   i nt  ( * xmi t ) ( . . . ) ;
   i nt  ( * r ecv) ( . . . ) ;
   i nt  ( * set _mac) ( . . . ) ;
   i nt  ( * xmi t _ack) ( . . . ) ;
   i nt  ( * r ecv_ack) ( . . . ) ;
   i nt  ( * set _mac_ack) ( . . . ) ;
   i nt  ( * set _mask) ( . . . ) ;
   i nt  ( * open) ( . . . ) ;
   voi d ( * r el ease) ( . . . ) ;
   voi d * pr i v;
} ;

The device structure

The i pocan. o  module defines also special functions to be 
used to notify events:
   i nt  r egi st er _i pocan_devi ce(

st r uc t  i pocan_devi ce * i dev) ;
   voi d unr egi s t er _i pocan_devi ce(

st r uc t  i pocan_devi ce * i dev) ;
to notify a new IPoCAN device registration or deregistration, 
and: 
   i nt  i pocan_r ecv_done(

st r uc t  i pocan_devi ce * i dev) ;
   i nt  i pocan_r ecv_ack_done(

st r uc t  i pocan_devi ce * i dev) ;
to notify a new message has been received.

The exported functions



 

Interactions schematic

r egi s t er _i pocan_devi ce(   )

can0

can1

st r uc t  i pocan_devi ce {
   xmi t ( . . . ) ;
   r ecv( . . . ) ;
   set _mac( . . . ) ;
   . . . ;
}
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xmi t (  )

devi ces l i s t

r ecv(  )

i nt er r upt _handl er ( . . . )
{
   . . .
   i pocan_r ecv_done(   ) ;
   . . .
}

i f conf i g can1 192. 168. 1. 2 hw et her  0: 0: 0: 0: 0: 2

ar p - s 192. 168. 1. 1 0: 0: 0: 0: 0: 1

For my test I used two PC104 systems: one with Linux 2.2.20 
and one with Linux 2.4.20.

As CAN driver I used a modified version of «oCAN».

The network was configured as showed below:

I sent a file 64Kb length by using an FTP application several 
times and with different CAN bus speeds.

Simple test

Linux 2.2
can0: 192.168.1.1
hw: 0x01 (0x81)

Linux 2.4
can0: 192.168.1.2
hw: 0x02 (0x82)
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Test results

Theorical speed as been estimated to «bus speed/4.43» 
considering the several header overhead.

 Improve reliability.

 Code optimization.

 Addresses codify optimization.

 Tests on large networks.

 Broadcast support. (?)

 SMP support.

TODO



IPoCAN home page:

  ht t p: / / www. enneenne. com/ pr oj ec t s/ i pocan. ht ml

oCAN home page:
  ht t p: / / ar cana. l i nux. i t / sof t war e/ #ocan

GNU GPL home page and info:
  ht t p: / / www. gnu. or g/ l i censes/ l i censes. ht ml #GPL
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