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Abstract

Conventional microcomputers are often used in
autonomous vehicles while suffering from the disadvan-
tage of long complex codes containing unavoidable
bugs. This paper describes how to solve complexity of
software model on concurrent and event-driven proc-
esses with an embedded system using a new XMOS
processor with exquisite ability for concurrent processes.
In recent years, more and more software controllers are
installed in many parts of a vehicle. Conventional mi-
crocomputers based on sequential- execurion are nof
suitable for concurrent processes in a real-time system.
So-called spaghetti-codes with insufficient interruption
handling bring about serious problems. In contrast, an
event- driven and multi-thread XMOS processor can
accommodate simple and friendly codes using highly
abstract modeling. A secure embedded system taking
advantage of event-driven and multi-thread processors
has been developed as a radio-controlled car with some
sensors and simple codes on an XMOSX K-1 board.
Successful results have been obtained with less efforts.

Index Terms—Concurrency, embedded system, event-
driven, multi-thread, XMOS
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chaneel Ch{3] ©;
channel SensorOut ©;
channel Motorln @;
channel TIMER1 8;
channel TIMER2 @;

In = SensorOut?x -»> TIMER1’t -> Im_(x);
In_(x) = SensorOut?x -> TIMERI?t -> In_(x)
Exe = Ch{1]?z -> Ch[2]lz -> Exe;

Oout = Chi{2]?y - Out_(y);

out_(y) = TIMER2?t -> MotorIn!y-> Owt_(y) [] Ch{2]%y -> Out_(y);
Sensor = SensorOut!l -> Sensor;

Motor = MotorIn’x -> Motor;

TimerA = TIMER1!1 -> Timera;

Timers = TIMER2!1 -> TimerS;

{1 h1]ix -> In_(x);

SYSTEM = In || Exe || Out || Sensor || Motor || TimerA || Timers;

#assert SYSTEM() deadlockfree;
sascert SYSTEM{) divergencefree;
#assert SYSTEM() deterministic;
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