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1. Can we use software metrics references to effectively assess the maintainability of processes/optical . geometry/avigation intercoms
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« We adopted software quality standard, ISO/IEC 25010:2011 (former ISO/IEC 9126) BT T ey 00 o= T ey ey ey
[1], to identify software characteristics related to the maintainability factor. cortdveon Cumuative fraction of Geanté package cortdvemion
* We identified and assessed software metrics tools to collect a large number of
measurements of software characteristics [2]. A Maintainability Index:
 We exploited a set of product metrics to assess the code status [2]. k
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STEP2 loading of the Geant4 source code Metrics measurement Maximum McCabe Cyclomatic Complexity at class level:
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STEP 3 saving of all the collected data at Data collection 5 L] i 5 e ol R T
different levels of granularity @file, @directory, @class, @function, O HjEHE[ J 0 |; 11 © H”.u{gg TTTTTT j j o
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STEP4 addition and removal of fields in . .
the CVs files Data manipulation A subset of Chidamber and Kemerer object-oriented metrics:
processes/hadronic/models/parton_string/qgsm tracking geometry/navigation
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selection of references amon :
S References CO”eCtIOn fOr C++ Geant4 version Geant4 version Geant4 version

relevant peer-reviewed papers,
conference proceedings and
technical reports [3]

size, coupling, inheritance, control-flow
structuredness, cohesion, staticness

Conclusion

* The use of metrics references contributes to interpret the internal quality of
Geant4 software.

» Further investigation is in progress to identify appropriate ranges of metric values
for scientific software.

STEP7 comparison of the Geant4 measures Maintainability assessment
with the references

 Statistical methods are valuable to identify the set of metrics that are most
significant for a given Geant4 package.

» In future work we are going to explore other econometric/ecology concepts and
techniques for the analysis of metrics data.

A sample of results
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