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A Distributed Real-Time Operating System
for Distributed Embedded Control System

YUICHI ITAMI,"* MYUNGRYUN YOOT!
and TAKANORI YOKOYAMAT!

The paper describes a distributed real-time operating system for distributed
embedded control system. The target domain of the paper is embedded con-
trol systems such as automotive control systems with hard real-time constraints
and limited resources such as CPU performance and memory size. we present
a inter-node time synchronization mechanism to realize task management with
synchronized time. we also present location transparent system calls for a
task execution control and inter-task synchronization. We have developed dis-
tributed real-time operating system as an extension to OSEK OS, which is a
standard OS for automotive control systems. We use FlexRay network based
on TDMA protocol. We also describe a predictability of the worst execute time
of the system calls.
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Fig.2 Time chart of the case of sending a system call during the same cycle as issued.
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Fig.3 Time chart of the case of sending a system call after the issued cycle ended.
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Fig.4 Distributed real-time operating system architecture.
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Table 3 Experiment environment.
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Fig.5 Behavior of evaluation program.
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Table 4 Execution time of system calls to other node.
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Table 5 Overhead of distributed processing functions.

oS TOPPERS/OSEK 0000 gooooooooooo oS

goooooog
SetEvent 3.51 3.67
ActivateTask 4.58 4.81
ChainTask 6.71 6.99
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