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[ Abstract] Heterogeneous multi—core platforms have gradually become the mainstream platforms for multi—core processors, and
different application scenarios have different requirements for heterogeneous multi—core architectures. By integrating different types
of processing cores, heterogeneous multi—core platforms are more flexible, and different applications can dynamically select different
core combinations to handle tasks based on their needs. However, as the type, number, and frequency levels of the support increase,
managing these platforms efficiently becomes challenging. Most of the existing scheduling algorithms rely on simple heuristics based
on kernel utilization, and it is difficult to obtain optimal performance by taking advantage of heterogeneous multi—core features. In
this paper, an ANN —based dynamic scheduling algorithm is proposed, which can better take advantages of different cores of
heterogeneous multi—core platforms to improve the processing efficiency of applications. The dynamic mapping algorithm proposed
in this paper consists of two modules: the algorithm divides the execution of the application into equal —length phases, and
dynamically adjusts the mapping strategy between adjacent phases. First, according to the processing characteristics of different cores
at different times, neural networks are used to predict the /PC running on that type of core in the next stage of the application. The
core types of the application to be mapped in the next stage are then determined based on the /PC values by using the algorithm
presented in this article. Experiments show that average instruction per clock cycle (IPC) of the proposed method is about 63%
higher than that of the traditional Round Robin Scheduler (RRS).
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Tab. 1 Combination of programs
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barnes / radix / lu / radiosity / raytrace / fmm / lu

1
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6 barnes / radix / lu / radiosity / raytrace / fmm
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Tab. 2 Heterogeneous multi—core configuration

Config No. threads Core types cores
1 4 2 (4,4)
2 8 2 (6,6)
3 12 3 (4,6,8)
4 12 4 (4,6,6,8)
5 16 3 (4,6,8)
6 16 5 (4,4,6,6,8)
7 20 4 (4,6,6,8)
8 20 6 (4,4,6,6,8,8)
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Tab. 3 Running time of the method proposed in this article vs. the

traversal method ms
Confi OCERIY Confi SOCPE "
onfig 7!‘1%& i} i onfig 7I<I£T.L i W
No. VRS No. Jrik
1 0.61 0.46 5 0.64 4.8x10°
2 0.49 7.04 6 0.79 -
3 0.64 1.5x10* 7 0.73 -
4 0.71 3.6x10° 8 0.81 .
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Fig. 4 Comparison of IPC obtained by AbDM vs. IPC obtained by

the traversal method
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