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Abstract Recent embedded systems are being more complicated due to their hierarchical software
architecture including operating systems. The performance of such complicated software architecture
could not be well analyzed through separate analysis of each software layer; the combined effect and
the interactions among the whole software layers should be considered.

In this paper, we show the design and implementation of a performance analysis framework that
enables hierarchical analysis of performance of Linux-based embedded systems considering
interactions among the software layers. By using the proposed framework, we can obtain useful
run-time information about a hierarchical software structure which usually consists of user—defined
function layer, library function layer, system call layer, and kernel events layer. Experimental results
reveal that the proposed framework could accurately identify the performance bottlenecks with the
corresponding software layers during executions of target applications through the accompanying
sub-steps of the analysis: the actual execution paths, the execution time of each observed event in
each software layer, and the control flows across the software layers.

Key words : Software Performance Analysis, Performance Evaluation, Profiling, Software layer,
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