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Parallelization of Automobile Engine Control Software
on Multicore Processor

YouHEI KANEHAGI? DAN UMEDA! HIROKI MikKAMI'  AKIHIRO HAvASHI! MITSUO SAWADAZ2
Ken1 KiMura! HIRONORI KASAHARA!

Abstract: The calculation load in the automobile control system is increasing to achive more safety, comfort
and energy-saving. Accordingly, control processor cores needs high performance. However, the improvement
of clock frequency in processor cores is difficult, and it is important to use multicore processor. Using the
multicore for the engine control, performance, development cost, development period, etc are problems be-
cause it is difficult to parallelize softwares. This paper proposes a parallelization method of the automobile
engine control software on the multicore processor, which has only functioned on single-core processors. Con-
cretely, it is applied restructuring the sequential program for extracting more parallelism, for example inlining
functions and duplicating conditional branches, and the OSCAR compiler allows us perform automatic par-
allelization and generation of a parallel C program. Using proposed method, the automobile engine control
software, which is difficult to parallelize manually because of very fine-grained program, is parallelized and
give us 1.71x speedup using 2 cores on RP-X multicore. It is confirmed that parallelization of the automobile
engine control software is effective.
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Fig. 1 Execution Profile Result of Engine Control Program
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Table 2 Execution Time of Scenario2
81MHz 162MHz 324MHz 648MHz
1CPU 122.0us 74.4us 49.9us 37.2us
2CPU 88.6us 51.0us 35.6us 31.7us
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Fig. 11 Speedup of Scenariol on RP-X
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