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ISO/IEC 9126 
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ISO/IEC 9126 Sub-characteristics 
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Using ISO9126 in Practice 

What should be the low level metrics? 

The standard suggests some metrics 

■ Complete specification and system plan is 

required 

■ Hard to calculate the values automatically 

■ Hard to apply in practice 

Most of the time all we have is the 

source code 

■ Practical, adapted models are needed 

CSCS 2012 
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Probabilistic Quality Model 

A new approach is presented 

   in one of our previous works: 

■ Uses a benchmark as a base 

   of the qualification 

■ Integrates the ambiguity originating from 

different points of view of the experts 

■ The method uses probabilistic distributions 

instead of average metric values 

A prototype model for Java has been 

introduced 
CSCS 2012 
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Aims of the Current Research 

Adapt the approach to C# systems 

involving industrial experts 

■ Creating a new quality model 

■ Introducing a new weighting 

Show that our scientific results are 

applicable in a real industrial environment 

■ Involving an industrial partner 

Validate the results of the quality model 

by comparing to the opinion of experts 

■ Manual validation of the qualifications 
CSCS 2012 



U
N

I
V

E
R

S
I
T

Y
 
O

F
 
S

Z
E

G
E

D
 

D
ep

a
rt

m
en

t 
o

f 
S

o
ft

w
a

re
 E

n
g

in
ee

ri
n

g
 

U
N

IV
E

R
S

IT
A

S
 S

C
IE

N
T

IA
R

U
M

 S
Z

E
G

E
D

IE
N

S
IS

 

The C# Quality Model 
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Low-level „Sensor” Metrics 
 DIT – Depth of Inheritance Tree 

 NOI – Number of Outgoing Invocations 

 CBO – Coupling Between Object Classes 

 McCabe – McCabe's cyclomatic complexity 

 NLE – Nesting level (else if) 

 LLOC (method) – Logical Lines of Code in Methods 

 LLOC (class) – Logical Lines of Code in Classes 

 LCOM5 – Lack of Cohesion On Methods 

 NII – Number of Incoming Invocations 

 CC – Clone Coverage 

 FxCop Rule Violations 

■ NR – Naming Rules (FxCop) 

■ IR – Interoperability Rules (FxCop) 

■ DR, UR – Design Rules, Usage Rules (FxCop) 

■ SR – Security Rules (FxCop) 

■ PR –  Performance Rules (FxCop) 

CSCS 2012 
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Evaluation of the Sensor Nodes 

Comparing the metric values with the values of the 

benchmark systems -> „goodness function” 
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Case Study Setup 

Quality model 

■ Presented above for C# 

Benchmark 

■ All of the partner’s C# components  

– Over 300 components (dll and exe) analyzed by 

the Columbus toolset 

– TLLOC: 711944; TNCL: 4942; TNM: 48787 

– An „in house” qualification (components are 

compared against each other) 

Weights by industrial partners and SED 

CSCS 2012 
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Case Study Results 

10 selected components were evaluated 

A sample result 

■ Quality: 0.311 

CSCS 2012 
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Validation of the Results 

Correlation of the QM results and the 

expert votes 

■ 0,923 

 

 

The QM and human scale is different 

The correlation is very high 

The industrial partners fully agreed with 

the results 

CSCS 2012 

QM result 0,311 0,261 0,261 0,261 0,26 0,26 0,221 0,221 0,216 0,178 

Avg. 
human 

vote 0,56 0,48 0,473 0,53 0,47 0,49 0,4 0,44 0,45 0,3 
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QUESTIONS ??? 
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