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Study on multi-core heterogeneous programmable controller
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Abstract: This paper proposes a novel low-cost multi-core heterogeneous development platform of
construction machinery controller. The platform structure is from two basic points, one point is
the traditional front-end of interrupt service which can directly response the interrupt without
switching delay, the other is the division and deployment of multi real-time tasks into four or
more microcontrollers. Based on these ideas, we implemented the syntax of a new programming
language Engineer C which can dynamically divide the multi tasks and deploy the division into
single low-cost microcontroller, then built the hardware prototype of this platform, which
consists of the digital signal board, an analog signal board, a central communication board and a
motion control board, every board has its microcontroller as CPU and communicates each other
by an enhanced SPI bus. To develop user’s application, an integrated development environment
was implemented too. This IDE has a compiler for Engineer C language, an easy-to-use code-
generation expert module, an automatic document generation module and a code debugging

module which can simultaneously debug user’s code divided and deployed by Engineer C running
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in four or more microcontrollers. Testing results show the hardware prototype and IDE can be

provided as a low-cost controller solution for construction machinery. 6 figs, 16 refs.

Key words: mechanical engineering; construction machinery controller; multi-core heterogene-

ous; augmented SPI bus; Engineer C programming language
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Fig. 1 Multi-core heterogeneous PAC structure
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Fig.4 Flow chat of input mode of Engineer C
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Fig. 5 Automatic code generator system of Engineer C
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