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DUOS: A Real-Time OS Framework for Integrating
Electronic Control Units in Automotive Control Systems
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The number of Electronic Control Units (ECUs) in automotive control sys-
tems has been continuously increasing due to the requirement from the ad-
vanced electronic control functions. For the purpose of reducing this number,
several approaches has been studied to integrate ECUs into a high performance
one and unite applications on it. This paper presents a new RTOS framework
for integrating ECUs to reduce the amount of comprehensive verification works
at the integration of ECUs. The RTOS framework includes a hierarchical sched-

uler, and API layers for pITRON OS and OSEK OS specification. The results
of the evaluation of the prototype system, called DUOS, indicate that the over-
head of execution time of API and task switching are reasonably acceptable for
the real-time applications.
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Fig.1 Integration of ECUs
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Fig.2 Composition of the proposed RTOS framework.
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Fig.3 Composition of the hierarchical scheduler
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Fig.4 Three types of scheduling method for global scheduler
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Table 1 List of SPI functions
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Fig.5 Dispatcher of DUOS
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APPLICATION(MAINAPP) {

CFG_APP({ TA_ASP, TA_.CYC, 30, 100 });

CRE_TSK(TASK1,{TA_NULL,1,task1,MID_PRIORITY,TA_SCHFULL,STACK_SIZE,NULL,
TA_NULL,0,0});

CRE_TSK(TASK2,{TA_NULL,2,task2, MID_PRIORITY,TA_SCHFULL,STACK_SIZE,NULL,
TA_NULL,0,0});

CRE_TSK(MAIN_TASK,{TA_ACT,0,main_task, MAIN_PRIORITY,TA_SCHFULL,
STACK-SIZE,NULL,TA_NULL,0,0});

06 ODO0OOOOODOODOODOO
Fig.6 configuration file
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02 00000000000000 (byte)
Table 2 Size of object files(byte)

text data bss total
ITRON OS 35,579 0 4 35,583
OSEK OS 23,532 0 2 23,534
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03 APIOOOO (us)
Table 3 API execute performance
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