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Multicore Migration Method with Program Analysis
for Engine Controls Software

TAKESHI FUKUDA  TORU IRIE™ TAKAFUMI SUZUKI™
TOMOHITO EBINA™  FUMIO NARISAWA "

Abstract: 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 clock rates lead
to multicore approaches to reach the desired features at reasonable cost. However, the necessary migration of software from
single core to multicore systems raises several problems. In particular, the effective parallelization of engine control software for
multicore environment is tough issue due to its complex program precedent constraints caused from highly connected
dependency between global variables. In this paper, we propose a multicore migration method with program analysis for engine
control software. The feature of our method is to categorize the inter-core data according to the requirement performance of data
delay and data set. 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 is not
needed with synchronization mechanism between cores. We evaluated the parallelized engine control software with
HILS(Hardware in-the loop Simulator), the software satisfied requirements of real-time performance.
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