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Quality Evaluation Systems

Quality Evaluation Systems (QESSs)
are software systems providing domain-
specific quality evaluation results of
given subjects.

Evaluation }

Quality models express D R,

quality as a set of attributes, Quaity |\ e
establishing relationships TN | System Results
betweeﬂ them Hedf;frglr?.enﬁ

Specification | ’




Quality Assessment Process

A subject quality assessment process can be formalised as:

Areq(Subject, Q) = EQp

Where:

* A, Is the assessment request;

* Subject represent the subject under evaluation;
* 0, Is the quality definition model;

EQ,, is the results of the request as an evaluated quality
model.



Running Examples

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

* Smart City KPIs Evaluation [1]

instanceOf (SmartCity, Subject)aninstanceOf (K PI,, Qm)

* Research Institute Social Impact
instanceOf (Institute, Subject)ninstanceOf (S ocialMetrics,, Qm)

* (@Geographical Region Covid-19 Risk

instanceOf (Region, Subject) ninstanceOf (RiskIndicators,, Q.,)

[1] De Sanctis M. et al., MIKADO - A Smart City KPIs Assessment Modeling
Framework, in Software & Systems Modeling (SoSyM), 2021. (J1IST@MODELS21)
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The Multi-Level Quality
Assessment Framework
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Multi-Level Sulbject Definition
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Multi-Level Sulbject Definition
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Multi-Level Sulbject Definition

L'Aquila @0

laguila

involves@2

g

name=L"Aquila

dataPackage@2 '

dpCS@1-1-*
¥ aPackage 8>

CityStatistics

data@2 |dCP@1-1-*
i Tredkrvolue@2>

CityPopulation

value=69605

Stak¥holder@2

CityCouncil

dataPackage@2
dpGA®@1-1-*

.I'I-‘l- aPackag;@_D

GreenAreas

data@2 |dGA@1-1-*
BT

TotalGreenArea

value=48.7235

AtlanteComuni

src@2 | odAC@1-1-*

involvesCC@1-1-*

organization=Municipality

name=Atlante statistico dei comuni
url=http://asc.istatit/asc_BL/

involvesOD

involvesAC@1-1-*

dataDP|dataCs@1-1-*

ComputerScience

GranSassoSciencelnstitute @0

Institute DJ1=1=

UrbanStudies

dataDP | dataus@1-

Mathematics

GSSI >
name=Gran Sasso Science Institute
1-* dataDP |dataMT@1-1-* dataDP | dataAP@1-1-*
ep¥rtmen,

AstroparticlePhysiscs

datg@2 |dCS@1-1-*

data@2 |dUus@1-1-*

data@2 | dMT@1-1-*

data@2 | dAP@1-1-*

1-1-4 ‘-' RealValue@D R¥alValue@D
MediaCs MediaUs MediaMT MediaAP
value=6.0 value=8.0 value=5.0 value=2.0
src@2 |sMT@1-1-*
sre@2  (_Office =11 src@2
sUS@1-1-* Administration sAP@1-1-*
src@2 involvesO
sCs@1-1-* involvesA@1-1-*

Abruzzo @0

Abruzzo

dataPackage@2|dpHC@1-1-*

1-1-}0a¥Package @2

Healthcare

data@2 |dPT@1-1-* data@2 | dBT@1-1-*
-1-ATXegerValue@2> teg¥rValue@
Patients BedsICU
value=300 value=1000
(Hospital )—E-‘t-}
sre@2 AgenziaSanitaria sre@2
stAS@1-1-9 stASB@1-1-*

involvesH

involvesAS@1-1-*

11



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
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QES engine

1 var
lwvar

4 var
Svar

6
7 wvar
- S,
o for

root=gqm0'EClass.all.selectCne (c|c.name="Root");
gmlpackagename =
root.eAnnotations.selectOne (ea|ea.source.

matches ("om=[A-Za-z]+")) .source.split ("=").second;
mm=gml !'EPackage.all.selectlne (p|p.name=gmlpackagename) ;

metricclass=
mm.eClassifiers.selectOne (c|c.eAnnotations. source.

flatten() .includes ("type=Metric™));
gminetric=metricclass.name;

(metric in getMetrics (gmOmetric)) {

10 ("Calculating..."+gmOmetric+"——>"+metric.name) .println();
11 var value=metric.getValue (subject);

12 '}
13

15

16

17

18 }

19 o -

14 operation getMetrics (gmlmetric:S5tring) {

var metrics=gmO!EClass.all.select(c|c.eAnnotations.
source.flatten() .includes ("type="+gmOmetric));
return metrics;

0p)



Assessment Results

Dashboard - Environment

GA (Green Areas)

LN

Actualized value: 49

hectares/100.000inhabitants

18

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.

Dashboard - Activity Dashboard - Impact

CD (Social content distribution
Computer Science Area)

N

_ | lapo
28% 100%| [V

L\

Actualized value: 0.28 posts

|O (ICU occupancy rate)

Actualized value: 300.0 ratio
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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.



Future Work

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

* Improving the evaluation process relying on String-lbased

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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