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Rapid urbanization, particularly in megacities, poses complex
challenges for traffic management, energy consumption, and quality of
life. Key Performance Indicators (KPIs) are crucial for evaluating urban
systems, but their accurate calculation is challenging due to the large
volume of data and computational complexity involved. This research
presents a novel model-driven engineering approach that automates KPI
calculation through a domain-specific modeling language (DSML) and
a user-friendly graphical editor. This approach simplifies the evaluation
process by reducing computational complexity, providing city managers
with faster and more accurate access to information. An evaluation of
the proposed DSML, based on maintainability, understandability, and
extensibility, demonstrates its advantages over existing methods. The
results show a significant improvement in the accuracy and efficiency of
KPI evaluation, enabling more informed and effective management
decisions. The features of DSML, including a structured metamodel and
specialized classifications, significantly reduce modeling time,
minimize human error, and enhance computational accuracy.
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« @& platform:/resource/TEHRAN_Citys%20MODEL/IRANCcitys.smartcitykpi
~ < Smart City Root SmartCityROOT
~ < KPI Model
+ < Dimension Environment
> < Category Air Quality
> < Category Water and Sanitation
~ < Category waste
< Solid Waste Treatment Solid Waste Treatment
> < Category Environmental Quality
> < Category Public Spaces and Nature
> < Category Energy
~ <% Dimension Economy
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4 Environment Concepts 500.0
< Economy Concepts 1255211.0
<4 Society And Culture Concepts 383509.0
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var A=SmartCity!AirPollution.all.first();
A.calculate().printin();

operation SmartCity!AirPollution calculate(){
"This is the AirPollution KPI calculation".printIn();

var env = self.environmentconcepts; Air Pollution
var AirPollution=  env.MeasuredConcetration/env.LegalLimit o
*100; lga Sogll oyl3m0

"unit-> m3".printin();
self.Value= AirPollution;
return AirPollution;
}
var B=SmartCity! GHGEmissions.all first();
B.calculate().printin();
operation SmartCity! GHGEmissions calculate(){ GHG Emissions
This is t_he GHGE_mlssmns KPI caIFUIatlon .printin(); SIS ol 15, Lt
var env = self.environmentconcepts;
var  ghgEmissions=  env.TotalGHGEmissions_TonneseCO2
/env.TotalNumCityInhabitants;
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"unit-> Tonnes eCO2/capita".printIn();

self.Value= GHGEmissions;

return ghgEmissions;}

var C=SmartCity!EMFExposure.all.first();

C.calculate().printIn();

operation SmartCity!EMFExposure calculate(){

"This is the EMFExposure KPI calculation™.printin();

var env = self.environmentconcepts; EMF Exposure
var EMFEXxposure= env.NumSitesComplyingWHO  cwsblsw yloe (0 p20 5o
/env.TotalNumberSites*100;

"unit-> Percentage".printin();

self.Value= EMFExposure;

return EMFEXxposure;}
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package Model[ @ kpi ]
KpiModel «enumeration» Range
ib Operation i ranges
1= ldimension -subject : String T Tarals -rangeName : String | 0..*
GET=0 -min : double
Dimension .
SUM=1 -max : double
attributes subdimension DIFF=2 -targetvalue : double
-name : String 0 AVG =3
N MIN =4 ranges (1.
MAX =5
i DIV=6
category '~ . Kpi AND=7 RangedValue
Category 1‘“:' = OR=8 attributes
i 1 - - :'f’gt"”:.;s XOR=9 -actualizedvalue : String
-name: String | belongs o .g g MULT =10 -targetvalue : String
-description : String CEN=11
-unit: String
1.2 parameter 1T kpi
Parameter
7 CalculatedValue
attributes
-name : String 1 attributes
valie value -calculatedBy : String
1 | parameter Value - ValueType -
SingleValue
AggregatedValue
-oper : Operation [1]
StaticRealValue StringValue N
attributes - attributes
-staticvalue : double -actualizedvalue : String AggregatedBoolValue AggregatedRangedValue
-targetvalue : String attributes attributes f-—
-actualizedvalue : boolean -actualizedvalue : String
-targetvalue : boolean
IntegerValue BoolValue
attributes | attributes = AggregatedStringValue
-actualizedvalue : int -actualizedvalue : boolean Aggreg: =
-targetvalue : int -targetvalue : boolean attributes — " dualize?\?abﬁt::s' String
-actualizedvalue : double AET T Stri-n
-targetvalue : double 9 5 9
RealValue
— attributos AggregatedintegerValue
-actualizedvalue : double — attributes
-targetvalue : double -actualizedvalue : int
-targetvalue : int
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