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FreeRTOS Optimization
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Abstract: Aiming at the problem that the real-time performance of current embedded operating systems does not match the requirements of
embedded systems, the performance bottleneck of the FreeRTOS embedded real operating system kernel is deeply analyzed , and a series of in-
novative strategies for kernel performance optimization are proposed accordingly. Based on FreeRTOS, a polling scheduling mechanism and a
priority—based preemptive scheduling algorithm are combined to schedule tasks to improve the real-time performance of the system; a two—lev-
el segmented free list (TLSF) algorithm and a memory pool mechanism are introduced to dynamically allocate and recycle memory , reducing
memory fragmentation while achieving fast memory allocation and recycling; a task direct notification communication mechanism is added to
enhance the real-time response capability of the system.Based on the above innovative strategies, a Cortex—M-based embedded operating sys-
tem CMRTOS is designed. The system architecture adopts a layered design to realize basic and efficient kernel functions. Hardware simulation
and example verification show that compared with FreeRTOS, CMRTOS shows significant improvements in memory resource utilization effi-
ciency, real-time performance and stability.
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Fig. 1 CMRTOS system architecture
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Fig.2 Different levels of memory pools
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Fig.3 TLSF algorithm data structure
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Fig. 4 Implementation process of memory management
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