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Context
Quality models usually use metrics of classes (such 
as number of methods) or of relationships between 
classes (for example coupling) to measure internal 
attributes of programs.

• The  quality of object-oriented programs does not 
depend on classes solely: It also depends on the 
organisation of classes also, i.e., the program 
architecture.

We present a method DEQUALITE to build quality 
models while taking into account the design of 
systems.



3/20

Related work
 Our method DEQUALITE relates to three distinct 

areas of research:
quality models, design pattern detection and 
combination of models

Quality models;

     Wydaeghe et al.  assess the quality characteristics of the architecture of an OMT 
editor through the study of 7 design patterns and concluded on  the flexibility, 
modularity, reusability, and understandability of the architecture and the patterns. 
However, they do not link their assessment with any quality model.

      Wendorff  et al. in “Assessment of design patterns during software reengineering: 
Lessons learned from a large commercial project”  Provided evidences that design 
patterns do not always improve the quality of systems.

•       Design of systems have an impact on their 
quality
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Related work
Design pattern detection  

     Antoniol et al.   developed a technique to identify structural patterns in a system in 
order to examine how useful a design pattern recovery tool could be in program 
understanding and maintenance.

      Geheneuc et al.   Presented a technique that uses explanation-based constraint 
programming to identify design patterns from systems. 

•  Combination of models
      Bouktif et al. Presented a method to combine quality models in order to improve 

their predictive power.

Our method is built on these previous efforts
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Method:DEQUALITE
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Method: DEQUALITE
Part 1: Study of the impact of design patterns on 
23 quality attributes

Part 2: Build a quality model PQMOD that takes in 
account design patterns

Part 3: We use a technique of mixture of experts 
to combine quality models from the literature with 
the quality model built in part 2.
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Method: DEQUALITE
Part1: Design patterns and quality of systems. 

 This part  of the method is organised in  2 steps 
 Step 1:   Definition of  the questionnaire 
   Choice of design patterns of interest

− 23 design patterns in the GoF book

 Identification and definition of quality characteristics of interest
− 10 characteristics

 Definition of a scale
− Likert scale of 5 points + "I don't know"

Generality
Modularity at runtime
Scalability
Robustness

Learnability
Understandability
Modularity

Expandability
Simplicity
Reusability

RuntimeImplementationDesign
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Method: DEQUALITE
     Step 2: Data Collection and processing

Questionnaire send out to colleagues with a good knowledge of design patterns 
between January and May 2007 and  posted on three lists: refactoring, patterns-
discussion and gang-of-4-patterns.

Number of received questionnaires: 30
– Number of complete questionnaires: 18
– Number of almost complete (90%) questionnaires: 2
– Incomplete questionnaires (or  "I don't know"):10

Number of kept questionnaires: 20 

Answers A and B aggregated in Positive, C in Neutral, and D and E in Negative
– Some questionnaire were clearly generally more positive/negative than others
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Result of data processing (1/3)
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Result of data processing (2/3)

Globally, design patterns have a positive impact 
on quality attributes

16+ / 7-

Simplicity

11+ / 12-

Reusability

14+ / 9-

Learnability

11+ / 12-

Understandability

19+ / 4-Number of 
Positive/Negative 
Patterns

ExpandabilityQuality Characteristics

18+ / 5-

Modularity

0+ / 23-1+ / 22-11+/ 12-19+ / 4-Number of 
Positive/Negative 
Patterns

RobustnessScalabilityMod. at runtimeGeneralityQuality Characteristics
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Result of data processing (3/3)
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Method: DEQUALITE
Part2: Quality model: PQMOD 

This part  of the method is organised in  5 steps 

• Step 1: We Choose internal attributes relevant to 
patterns and  quality characteristics of systems 
and corresponding metrics.

Step2: We Identify a set of systems 
implementing patterns  BP.
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Method: DEQUALITE
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Method: DEQUALITE (Part 2)

Step 3: We compute metrics on the patterns of 
systems from BP

• Step 4: We apply machine learning algorithms Jrip 
and J48 to find  the rules between quality 
characteristics and values of the metrics, We 
selected the rules with the best classifications 
and obtained the quality model PQMOD:

In this step, we have obtained 10 rules which 
happened to be in-line with the best practices 
recommended by  the object-oriented  
programming paradigma. 
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Method: DEQUALITE (Part 2)

Example of rule: Rule of scalability
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Validation of  the model PQMOD

We applied the model PQMOD on five systems and 
obtained the following results 
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Part 3:  Mixture of Experts 
We combined the model PQMOD with the model QMOOD 

(Bansiya et al.) as illustrated on this figure

Method: DEQUALITE
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Method: DEQUALITE

Mixture of Experts: Application on PQMOD

• For the rule on extensibility we obtained the 
following result:
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Conclusion
We have presented a method DEQUALITE to 
build quality models while taking in account design 
patterns;

The method:
•  Assess the impact of design patterns on the 

quality of systems;

•  The method build a quality model PQMOD  from 
design patterns;

•  The method combine PQMOD to models from the 
litterature to improve their predictive power.
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Future work 
We plan to improve quality models by taking 
in account

Design defects

Composition of patterns

We also plan to explore other techniques of 
composition of models.


