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Quality Evaluation Systems

Quality models express 
quality as a set of attributes, 
establishing relationships 
between them.
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Quality Evaluation Systems (QESs)
are software systems providing domain-
specific quality evaluation results of 
given subjects.



Quality Assessment Process

A subject quality assessment process can be formalised as:

𝐴𝑟𝑒𝑞 𝑆𝑢𝑏𝑗𝑒𝑐𝑡, 𝑄𝑚 → 𝐸𝑄𝑚

Where:
• 𝐴𝑟𝑒𝑞 is the assessment request;
• 𝑆𝑢𝑏𝑗𝑒𝑐𝑡 represent the subject under evaluation;
• 𝑄𝑚 is the quality definition model;
• 𝐸𝑄𝑚 is the results of the request as an evaluated quality

model.
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Running Examples

We identified three case studies sharing similar requests and 
expected results:

• Smart City KPIs Evaluation [1] 

𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒𝑂𝑓 𝑺𝒎𝒂𝒓𝒕𝑪𝒊𝒕𝒚, 𝑆𝑢𝑏𝑗𝑒𝑐𝑡 ˄𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒𝑂𝑓 𝑲𝑷𝑰𝒎,𝑄𝑚
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• Research Institute Social Impact 

𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒𝑂𝑓 𝑰𝒏𝒔𝒕𝒊𝒕𝒖𝒕𝒆, 𝑆𝑢𝑏𝑗𝑒𝑐𝑡 ˄𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒𝑂𝑓 𝑺𝒐𝒄𝒊𝒂𝒍𝑴𝒆𝒕𝒓𝒊𝒄𝒔𝒎,𝑄𝑚

• Geographical Region Covid-19 Risk 

𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒𝑂𝑓 𝑹𝒆𝒈𝒊𝒐𝒏, 𝑆𝑢𝑏𝑗𝑒𝑐𝑡 ˄𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒𝑂𝑓 𝑹𝒊𝒔𝒌𝑰𝒏𝒅𝒊𝒄𝒂𝒕𝒐𝒓𝒔𝒎,𝑄𝑚

[1] De Sanctis M. et al., MIKADO - A Smart City KPIs Assessment Modeling 
Framework, in Software & Systems Modeling (SoSyM), 2021. (J1ST@MODELS21)
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The Multi-Level Quality 
Assessment Framework
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Multi-Level Subject Definition
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Multi-Level Subject Definition
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Multi-Level Quality Definition
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Multi-Level Quality Definition
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Multi-Level Quality Definition
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Multi-Level Quality Definition

15



Table of Contents

16

1 Background

2

3 Running Examples

Conclusion and Future Work

Automated MLM-based Quality Assessment



QES engine
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Assessment Results

We performed a total of 3 assessment:

• KPIs over the city of L’Aquila;
• Social metrics over the Gran Sasso Science Institute;
• Risk indicators over the Abruzzo italian region.
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Conclusion

We presented a MLM approach for implementing a domain-
independent QES.

We showed its feasibility by applying it on three different
domains:

• Smart city KPIs assessment;
• Research institute social impact;
• Geographical region covid-19 risk.
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Future Work

Finalization of a Multi-level framework for quality
assessment by: 

• Improving the evaluation process relying on String-based
annotations;

• Automating the currently manual steps of the process
(e.g., manual models export from MultEcore).

Test the approach with a larger number of subjects and 
requested evaluation metrics.
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