applications software

introduction to network analysis (ina)

Lovro Subelj
University of Ljubljana
spring 2025/26



software networks

— software class dependency networks [SB11]

— nodes are classes and links are dependencies

class C extends S implements I {
F field;
public C() { ... }
void foo (P parameter) { ... }
private R bar() { ... }
}
software class C dependencies of class C

* .
software class dependency networks encode only signatures

1/7 @ Lovro Subelj



software structure

— clustering in Lucene class dependency network [SZBB14]

— software structure is scale-free and “small-world” [VCS02]
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software clusters

— clusters in JUNG class dependency network [SZBB14]

— communities are core classes of software library [SB11]
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software clusters

— clusters in colt class dependency network [SZBB14]

— anti-communities are classes with same function [SB12b]
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software abstraction

— communities in JUNG class dependency network [SB11]
— clusters give high-level abstraction of software library

i@t s00% foarapff) 100%
® Gproions 100 io.graph Fser 78%
visualization..rol 87% io.graph %
visualizationg otations13%
visualizatio sform 43%"""8"
visualization trol 299%, visualization.derers 100% algorithms.s g 54%
visualizatio derers 26% algorithms. stpath 17%

4 S Wil g
visualization /o sggdigoriehms.ioffrance 100%

igorithmsscBing.utl

visualizatio 0% el oo algorlthmsmut 18% GHIR

visualization Sform 29% :;:::Ili::l:ﬁlng za»aigorlthms ut3d 110/9raph 28%

visualization.tr‘rm.shape 57% Visualiza tors.90% oren Ry 100
visualization.trahsform 43% graph ukili' fr G, e

visualization.orators 44% -
isualizati o

to@cking 100% 67

Gook

......... of@eyout 100%

aigorithms.sheestpath 100%

Sigorthms. outs
algorithms.|ggigut3d 60% SR g sigorithmsByout 100%
visualizatioW@i.layout 40%  “lecrthms@yout 100%  sgerithms@you

5/7 @ Lowo Subelj



software organization

— clusters in colt class dependency network [SB11]

— modular/functional organization of software packages

Q = —0.0262 Q= 05020
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software mining

— mining of JUNG class dependency network [SZBB14]

— clusters allow predicting software classes metadata

baselines clusters
metadata network  neighbors  propagation
2 types 84.4% 65.0% 85.2%
9 versions 44.3% 67.7% 72.8%
11 developers  44.3% 71.6% 71.0%
31 packages 11.4% 72.2% 74.2%

5 high-level 44.3% 89.1% 90.5%
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