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Improving ML-Based Static Profiling Using Method Names
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Milan Čugurović
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Abstract. Profile-guided optimizations (PGO) can yield substantial performance improvements or reduce

the binary size of generated programs. Despite these benefits, PGO is still not widely adopted because it relies

on dynamic profiling, which places non-trivial demands on developers by requiring them to identify suitable

workloads for profile data collection. To mitigate this cost, several static profiling techniques have been proposed

[1], with recent approaches leveraging machine learning for more accurate predictions [2, 3]. These techniques

typically estimate branch probabilities from feature sets that capture static branch information, such as control-

flow structure, basic-block properties, and branch-instruction types.

In this work, we employ a gradient-boosted binary classifier to predict method hotness in the GraalVM

Native Image compiler [4], with a focus on minimizing binary size. We further extend existing feature sets by

incorporating method-name features, which aim to improve prediction accuracy by exploiting semantic infor-

mation often reflected in method names. Using GloVe embeddings [5] to encode method names, we measure an

8% reduction in binary size with only a 2% runtime performance penalty compared to a baseline model without

these features.
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