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Roadmap — Feature Characterization

• Four research questions

• A technical challenge

• One solution for both

• And, our findings.



We execute features, and ask:

Which features
behave similar?

Which pattern are
common to all features?

Which pattern are
unique to single features?

How do features
map to architecture?



How can we compare multiple traces?



Dynamic analysis poses
a technical challenge.

• Huge volumes of data

• Millions of calls

• Dozens of traces



How can we summarize a trace?



We can solve both problems treating
traces as signals in time!



Rotate the call-graph tree by 90 degrees.



Rotate the call-graph tree by 90 degrees.

Time axis

Nesting level



How can we summarize a trace?



Monotone Subsequence Summarization



Monotone Subsequence Summarization

Saves up to 90%.



These are more than 500’000 calls, in 19
traces — all on one single screen.



How can we compare two signals?



Subtracting one signal from another is
very sensitive to synchronization.



Dynamic Time Warping (DTW) can fall
behind and catch up again.



These traces are sorted by similarity.



These features are sorted by similarity.



We can annotate a feature signal with
architectural information.



Only by comparing multiple traces we
can see what is specific to one trace.



Architecture splits traces into parts.

UI layer Business layer UI layer



Architecture splits call-chains into parts.

Database layer

Business layer



Feature characterization using dynamic
analysis.

Treating traces as signals


