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ckTF/IDF: a Method for Automatically Extracting Concept Keywords
for Program Understanding

MAsSARU OHBAt and KATSUHIKO GONDOW!

We propose the Concept Keyword Term Frequency/Inverse Document Frequency
(ckTF/IDF) method as a novel technique to efficiency mine concept keywords from iden-
tifiers in large software projects. ckTF/IDF is suitable for mining concept keywordsO since
the ckTF/IDF is more lightweight than the TF/IDF methodO and the ckTF/IDF’s heuristics
is tuned for identifiers in programs. We then experimentally apply the ckTF/IDF to our
educational operating system udos (consisting of around 5,000 lines in C code) and GNU
C Compiler Collection (gce, consisting of around 900,000 lines in C code), which produced
promising results; By ckTF/IDF method, The gcc’s source code was processed in 6 times
faster than TF/IDF method at first time, and in 891 times faster than TF/IDF method at
updating the source code. the udos’s source code was processed with an accuracy of around
57%. This preliminary result suggests that our approach is useful for mining concept keywords
from identifiers, although we need more research and experience. For example, ckTF/IDF
method can apply to fast source code search engine.
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Table 2 Elements for precision and recall (z is not used in the calculation).
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Table 3 Total # of word occrences by position for udos.

category word position
first | last | middle
10 concept keywords 14 21 75
20 grouping words 141 20 33
30 attributes 78 17 199
40 generic verbs 23 38 41
total 256 96 348
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Fig.4 Execution speeds of ckTF/IDF and TF/IDF for

gce, ruby interpreter, udos (in elapsed time).
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