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Parallelization of Basic Engine Controll Software Model
on Multicore Processor

Yusi Mori? Keui KIMURA! HIRONORI KASAHARA!

Abstract: The automobile control system is advancing from year to year to achieve safety, comfort and
fuel efficiency. Accordingly, control system needs high performance. However, the improvement of clock
frequency and instruction-level parallelism are difficult, and the performance of a single-core processor has
reached the limits. This paper proposes a parallelization method of a basic engine control software model for a
multicore processor, which has only functioned on single-core processors. In the multicore, development cost,
development period, and software reliability are problems because it is difficult to parallelize a software. By
developing a Parallelizable C program with some limitations for pointer usage, the OSCAR compiler allows
us perform automatic parallelization and generation of a parallel C program. Using the proposed method,
the basic engine control program, which is difficult to parallelize because of very fine grain, is parallelized and
gives us 1.89 times speedup using 2 cores on RP2 multicore and 2.06 times speedup using 2 cores of V850
multicore. It is confirmed that parallelization of a basic engine control C program on multi-core processor is
possible.
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(a) Macro Flow Graph (MFG) (b) Macro Task Graph (MTG)
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Fig. 1 Example of Macro-Flow Graph and Macro-Task Graph
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0 2 MdlOutputs 0000 MFG
Fig. 2 MFG of MdlOutputs Function
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Fig. 3 Enlargement of MFG Part of MdlOutputs
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Fig. 4 MTG of MdlOutputs Function after Task Fusion
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Table 1 Latency of Each Memory in RP2(clock cycle)
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Fig. 6 Architecture of V850
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Table 2 Time every Frequency(us)
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Fig. 8 Speed Up Ratio every Frequency
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Fig. 9 Speed Up Ratio on V850 with No Native Compile Op-
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Fig. 10 Speed Up Ratio on V850 with Size Optimization
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Fig. 11 Speed Up Ratio on V850 with Speed Optimization
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