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Abstract  The RTOS (Real-Time Operating System) is a critical component in the SoC (System-
on-a-Chip), which consumes the 30~40% of total system energy in average. Power optimization
based on hardware-software partitioning of a RTOS (RTOS-Power partitioning) can significantly
reduce the energy consumption of a SoC. This paper presents a new model for RTOS-Power par-
titioning, which helps in understanding the essence of the RTOS-Power partitioning techniques.
A discrete Hopfield neural network approach for implementing the RTOS-Power partitioning is
proposed, where a novel neuron expression, energy function, operating equation and coefficients
of the neural network are redefined. Simulations are carried out with comparison to generic algo-
rithm and ant algorithm. Experimental results demonstrate that the proposed method can achieve
higher energy savings up to 60% at relatively low costs of less than 4K PLBs while increasing the

performance compared to the SoC-RTOS realized purely in software.
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such as power-aware scheduling algorithm. This project
mainly focuses on the energy optimization of RTOS (Real-
time Operating System) in SoC (System-on-a-Chip) based on
software/hardware automatic partitioning method. The au-
thors attempt to employ Hopfield neural network to resolve
this combined optimization problem, and achieve some initial
results. As a system-level power optimization approach, it
can yield high energy savings compared to other techniques,
such as Genetic algorithm and Ant algorithm. Simulations
experimental results demonstrate that the proposed method
can acquire higher energy savings up to 60% at relatively low
costs of less than 4K PLBs while increasing the performance

compared to the SoC-RTOS realized purely in software.



