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Abstract

CAN bus is subdivided into three different layers according to the ISO/OSI
seven layers Reference Model: the Physical Layer, the Data Link Layer and the
Application Layer.It is a multimaster serial communications protocol which
efficiently supports distributed realtime control with a very high level of security.But
the arbitration and retransmission mechanism in the Data Link Layer is simple,when
the load burst, the bus access conflict is resulted,so many retransmissions of corrupted
messages will seriously affect the performance of CAN bus network,resulting
message transmission delay.

All CAN nodes linked by CAN bus cooperate with each other to fulfill control
logic in the industrial distributed embedded control system. CAN bus is the channel of
transmission of control and state messages.To ensure realtime performance,a method
that schedule periodical messages by timeslice in the Application Layer is designed.
Usage of physical medium by CAN nodes is arranged,so the message transmission
delay is confined,which is the basic requirement of realtime control.

Stepps on software and hardware should be took to make certain for these
requirements. The core of hardware platform is processor PXA270 and processor
LPC2194 it is a two-processor-architecture. PXA270 runs the system control
logic,generate and dispose the data message transmitted by CAN bus. LPC2194 is
dedicated to communication task,implement CAN Application Protocol,detect and
deal with system emergencies.The soft platform adopt Linux operating system and the
realtime kernelpC/OS- II. PXA270 runs Linux, LPC2194 runs pC/OS-II.
Customized Linux device driver and pC/OS- II task shoud be designed to allow
control and state message flow freely between PXA270,LPC2194,CAN bus and CAN
nodes, fulfill system control logic.

Every system has four independent CAN buses, up to 110 CAN nodes can be
hung on one CAN bus.The control point can be analog signals such as
temperature,pressure and humidity or switch signals for electromagnetic valves and
motors.The time precision requirement of system control logic is 0.1 second.So the
amount of message data are great, and the realtime performance is critical.

Two targets of system desigen are confirmed through a great deal test work.The

first target is to make system control data flow freely between every part of the



distributed control system based on CAN bus.The second is to make certain that

system emergencies can be detected and disposed properly in twenty milliseconds.

Key Words: CAN bus; Linux; Embeded System
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