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Parallelism Improvement Method with Requirements of System
Control Performance for Engine Control Software

Takeshi Fukuda' Toru Irie™ Takafumi Suzuki’™™ Tomohito Ebina’™ Fumio Narisawa’

The performance requirements of automotive engine control are increasing, for instance to
comply the exhaust emission regulations and reduce gasoline consumption. These
requirements for engine control system with high performance lead to multicore approaches
to reach the desired features. However, the necessary migration of software from single core
to multicore systems raises several problems. In particular, an ensuring of real-time
performance of engine control software in multicore environment is tough issue due to
frequent inter-core synchronizations caused from a large number of inter-core
communication data. In this paper, we propose a parallelism improvement method with
performance requirements of control for engine control software. The feature of our method
is to identify the inter-core data which doesn't need core synchronization according to the
requirements of data delay, stability and coherency. We applied our method to legacy engine
control software in order to migrate to multicore which has two cores. The first core
executes periodic tasks, and the second core executes event tasks which are triggered by an
engine rotation. The result indicated that more than ninety percent data out of approximately
six hundreds inter-core communication data doesn’t need synchronization mechanism. We
evaluated the parallelized engine control software with HILS(Hardware-in-the loop
simulation), the software satisfied requirements of real-time performance.
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