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Method Popularity Distributions of Software Artefacts within Maven Central
How is Popularity distributed among Methods within Software Artefacts?
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. . E1ﬂ We analysed the callgraphs using the three metrics and created a

Overview of Sampling Process: E1¢’. popularity distribution for each metric. The popularity distribu-
;‘ ﬁgiig; :ii izzigigfiegziggegrggiggiz 22 and beweh 2622 2 10 tions are shown in Figures 2, 3 & 4 respectfully.

2‘ E;igjiaiztiﬁzcﬁzm22§egfogegeﬁg22!? ¥giszsnartefact = - Eigenvector Centrality: a lggarithmig distribution with a

5. Perform weighted random sampling based on the number of 10” SO BEEEUSE €F Hie MERNAEE OF INTPEEmEnitly Sanles
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6. Select 384 artefacts for a margin of error of 5% with a Cuintile - Degree Centrality: it follows a logarithmic distribution with

more emphasis on the popular methods, because every method
call influences the result equally, favouring popular methods.
- Dependent Usage Percentage: strong logarithmic distribution

confidence level of 95%

Figure 2: Popularity Distribution of Eigenvector Centrality

X because the values are non-normalised; most methods are
4o invoked in a small percentage of dependents.
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g oored a4 4 10”7 T T r T T Method calls and the number of dependents of an artefact both
;5 ) Chintile ' ' follow the Pareto Principle. 80% of method calls are to 26% of
methods, see Figure 5 for the power law distribution of the
PR dapendent igure 3: Popularity Distribution of Degree Centrality number of dependents.
resolver usage . . . . . .
o0 A popularity distribution can be 1ntegrated 1nto a developers
- workflow; it can prioritise what issues to work on based on popu-—
g larity of a method.
Figure 1: Application Flow of the Approach E .. . .. .
et PR i ' PProac g 8=10 Future research opportunities include finding a different popular-
%_h1n._ ity metric that might be more appropriate. Also, one could anal-
® . yse if any correlation exists between popularity and e.g. method
o0 £ 3=10 signature, cyclomatic complexity etc.
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The we have to resolve the dependents of an artefact, and for Figure 4: Popularity Distribution of Dependent Usage Percentage /____/(/) </__7< /_////////< /_7//< /_//(__ /)/< /_/////////
! Pl e —_——— —_
each of them their dependents. Then we can generate callgraph of e® .m0 e
all interactions; where a callgraph is a directed graph where W £ q thod 1 1 lvsis to det . larit
nodes are methods and edges are method invocations. @ . © performed a metho evel analysis 10 determine a popu.arity
imxm- distribution within software artefacts. Popularity distributions
Metrics 2 of software artefacts follow a logarithmic distribution, see
S B0 = .
A Figure 2, 3 & 4.
— Eigenvector Centrality: a metric that considers both the & 000 '
numbgg and Ehe.quallty of ;hehcopnecﬁ}ons. Sﬂogtly, it also I Besides this, method calls and the number of dependents of an
considers the importance of the invoking method. 5, artefact both follow the Pareto Principl
. £ 4000 ple.
— Degree Centrality: the number of edges that connect to E T
a verFex, we cons%der on}y indegree as within a callgraph % 2000 4 —— Depenendents Distribaution We proposed an approach to determine a popularity distribution of
that is a method invocation. F Approximation any software artefact within Maven Central. Finally, we proposed
- Dependent Usage Percentage: the percentage of dependents . R PO N N, S O several future research opportunities regarding method level anal-
that call a given method M. Rank of Artefact, ranked by Number of Dependents ysis.

Figure 5: Power Law Distribution of Number of Dependents
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