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 As you work on your poster zoom in and out to 

the level that is more comfortable to you. Go 

to VIEW > ZOOM. 

 

Title, Authors, and Affiliations 
Start designing your poster by adding the title, the names of 

the authors, and the affiliated institutions. You can type or 

paste text into the provided boxes. The template will 

automatically adjust the size of your text to fit the title box. 

You can manually override this feature and change the size of 

your text.  
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desktop, copy and paste, or by going to INSERT > PICTURES. 

Resize images proportionally by holding down the SHIFT key 

and dragging one of the corner handles. For a professional-

looking poster, do not distort your images by enlarging them 

disproportionally. 

 

 

 

 

 

 

 

 

Image Quality Check 
Zoom in and look at your images at 100% magnification. If 
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QUICK START (cont. )  
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to the DESIGN menu, click on COLORS, and choose the color 
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1. Can we use software metrics references to effectively assess the maintainability of 

a large scale physics software system? 

2. Can statistical methods drive us to select proper software metrics for Geant4? 
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STEP1 get access to the Geant4 web site 
https://geant4.web.cern.ch/geant4/support/download.shtml 

 

 

STEP2 loading of the Geant4 source code 

            into Imagix 4D  

 

 

STEP3 saving of all the collected data at  

            different levels of granularity 

 

 

 

STEP4 addition and removal  of fields in  

            the cvs files 

 

 

STEP5 application of different statistical  

            methods using R packages, such 

            as ineq and randtests 

 

STEP6 selection of references among  

            relevant peer-reviewed papers, 

            conference proceedings and  

            technical reports [3] 

 

 

STEP7 comparison of the Geant4 measures  

            with the references 
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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. 

• 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 

Methodology 

Questions 

• We adopted software quality standard, ISO/IEC 25010:2011 (former ISO/IEC 9126) 

[1], to identify software characteristics related to the maintainability factor. 

• We identified and assessed software metrics tools to collect a large number of 

measurements of software characteristics [2]. 

• We exploited a set of product metrics to assess the code status [2]. 

 

Background 

Checkout Geant4 releases 
10.0.4, 10.1.3, 10.2.1 

Metrics measurement 
Imagix 4D processing 8.0.4 

Data collection 
@file, @directory, @class, @function, 

@namespace,@variable 

 
Data manipulation 

 

Statistical analysis 
trend, inequality, diversity, concentration, 

change point 

References  collection for C++ 
size, coupling, inheritance, control-flow 

structuredness, cohesion, staticness 

 
Maintainability assessment 

 

Inequality measures: 

A subset of Chidamber and Kemerer object-oriented metrics:  

LORENZ 

Acronym Ref. Source 

DIT (Depth of Inheritance Tree) 6 M. Lorenz and J. Kidd, Object Oriented Metrics, Englewood, NJ: 
Prentice Hall, 1994 

7 McCabe 

RFC (Response For a Class) 2.88 R. Malhotra and A. Jain Bansal, Fault prediction considering 
threshold effects of object-oriented metrics 

<100 L. H. Rosenberg, Applying and Interpreting Object-Oriented 
Metrics, Proc. Software Technology Conf. 

WMC (Weighted Methods per 
Class) 

[1,20] good 
[21, 100] moderate high values 
>100 very high values NASA SATC 

<100 L. H. Rosenberg and T. Hammer and J. Shaw,  Software Metrics 
and reliability 

CBO (Coupling Between Object 
class) 

<5 L. H. Rosenberg, Applying and Interpreting Object-Oriented 
Metrics, Proc. Software Technology Conf. 

<7 R. Malhotra and A. J. Bansal, Fault prediction considering 
threshold effects of object-oriented metrics 

NC (Number of Children) 3 McCabe 

NMM (Number of Member 
Methods) 

<=20 CppDepend 

MI (Maintainability Index) <65 poor maintainability 
[65, 84] fair maintainability 
>=85 excellent maintainability 

Coleman and Lowther and Oman,The application of software 
maintainability models on industrial software systems 

MCMCC (McCabe’s Maximum 
Cyclomatic Complexity) 

[1, 10] low cc 
[11, 15] medium cc 
[16-30] high cc 
>31 very high cc 

CppDepend 

[1, 10] low cc 
[11, 20] medium cc 
[21. 50] high cc 
>51 

McCabe 
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