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MA CAO Framework

Pre-Plering

Clustering

Post-blering

Manual int erpretation
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Pre-bPlering

¥ Reduce input
¥ Calling cont exts of crosscutting behaviour
¥ Metrics for scattering and t angling

method mcis possible calling context if:

Scattering Yomethodmy : mightCall(mc, mx) &
hdist(class(me), class(my)) > !

Tangling %omethodmy, , my, :
mightCall(me, mx,) & mightCall(mc, mx,)&
hdist(class(mx,), class(my,)) > "
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Post-Plering

Cluster Is discarded If:

¥ Only contains polymorphic methods
¥ Contains only one method (scattering)

Post-blering each instantiation

Pre-blering } Additional blters for




Hve Instantiations

Type clustering
N-gram clustering
Tree clustering
Call clustering

N ame clustering




Type clustering

Assunption: cr oss-cutting behavior uses
the same types

_ |types(m:) ! types(my)|
|ty pes(maz) * types(mz)|

typeSim(miy, my)

Pre-Plering

¥ Primitive types
¥ References to OhisO
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N-gram clustering

Assunption: cross-cutting behavior Is
Implemented by lexical similar ly methods

ngram-sim(Ohello vworldO, Oveorld wideO)= 0.18




Tree clustering

Assunmption: cross-cutting behavior Is
Implemented by structurally similar methods

Substitution

dbe o

Deletion o If a = | (I nsel’_ti On)
if b = ! (deletion)

If a # b(substitution)
if a = b(match)




Call clustering

Assumption: methods implementing cross-
cutting behaviour ar e often called together

|callers(m1) # callers(my)|

callSim (mg, mz) = lcallers(m1) $ callers(my)|

Post-blering

¥ Stricter scattering
¥ Stricter tangling
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N ame clustering

Assunption: methods implementing cross-
cutting behaviour ar e similarly named

Oif substrings(mi,m2) = 0

| 1 i
1! SUbST Thg S(mLm3) otherwise

nameSim(msi, my) = {

moveHgureBy drawFigureOn
. ~ A % ARVD € ~ A ~ A~
OmeeO %@O OByO OdawO O¢ureO OQOD

nameSim= 5/6




Experiment

¥ JHotDraw
¥ De-facto benchmark
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¥ Afterwards: compare with this set
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Experiment

¥ De-facto benchmark
¥ 2700 me thods
¥ Up front: identify CCCs
¥ Afterwards: compare with this set

# clusters

avg. cluster size

preci sion

recall
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¥ Framework using cluster analysis
¥ pre/post-pltering
¥ 5 instantiations

¥ Relatively small (number of) clusters
¥ Complementary with:
¥ each other
¥ other aspect mining technigues (fan-in)
¥ Fuzzy clustering
¥ Increase quality of blters
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