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Rigorous and Efficient Library Compatibility Verification Method based on
Runtime Information Analysis of Used Functions
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In this research, we developed a rigorous and efficient compatibility
verification method using run-time information from tests for rapid application of library version
updates.

SBecifically, (1) the detection of incompatibility by rigorous execution trace comparison based on
execution traces, including the path and value of execution within library methods, and (2) test
case generation for the functions of the library used by the library clients using automatic test
case generation techniques based on execution traces.

These two techniques enabled the generation of test cases for the functions used by library clients
when the library version was updated and compatibility verification based on execution traces.
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[5] Library Client Project Coverage Improvement
0SS 1 ! flair 45.46%
3 textattack 45.50% +0.05%
pydata-wrangler| 45.46% +0%
textwiser 45.46% +0%
All of above | 45.50% +0.05%
pdfrw 64.51%
pdf-annotate | 64.94% +0.43%
dungeon-sheets | 64.67% +0.16%
PyPDFForm 65.21% +0.70%
All of above | 65.27% +0.75%
sacred 78.62%
imitation 78.86% +0.25%
1 seml 78.62% +0%
scikit-datasets | 78.82% +0.20%
All of above | 78.93% +0.31%
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