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BONSAI:
cross-Border experiments for OpeN
data testbedS interconnection for 
Atlantic Interoperability 

Project idea:
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Key Performance 
Indicators (KPIs):

- Testing

- Scaling Up

- Validation

- Measuring

KPI

???KPI

Ecosystem 1 Ecosystem #n… 

Properties &
Characteristics

- Services

- Technology

- Operations

- Functionalities

Testbeds/Living Labs Today
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Services and Infrastructure
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Technology Driven KPIs for Ecosystems

Ecosystm 1 Ecosystem #n… 

Key Performance 
Indicators (KPIs):

- Testing

- Scaling Up

- Validation

- Measuring

KPI

???KPI

Testbeds/Living Labs Today by result of following KPIs
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Data
Visualizations

Open Data Sources

Ex
pe

rim
en

ts
& 

O
pe

ra
tio

ns

Cloud Data 
Services

Cyber-Physical Systems
Framework

H-KPI 
FrameworkData Mashup Builder

Framework

Impact in Community

NGI

The use of IoT & Big Data Data to enhance 
Data Exchange and InteroperabilityProject idea:
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Collaboration with US NGI Atlantic Program

Structure of Experiments
•Category 1: 
Cross-cutting/foundational 
themes

•Category 2: 
Vertical/sector-specific 
themes

•Category 3: 
Methods and 
implementation

•Category 4: 
Case studies

AI4Cities Collaboration Vision
The use of IoT & Big Data Data to enhance 
Data Exchange and InteroperabilityProject idea:
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Key Performance 
Indicators (KPIs):

- Services

- Technology

- Infrastructure

- Policy

Smart City is like an attractive Fruit

Technology Driven KPIs for Smart City Ecosystems

Smart City 1 Smart City #n… 

KPI

KPI

KPI

KPI

KPI

KPI KPI

KPI
KPIKPI

https://www.itu.int/ U4SSC Programme

Salad

https://www.onthisday.com/people/nationality/german
https://www.itu.int/
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Project Objective:
The use of IoT & Big Data to help
The Next Generation Smart Cities

Communications Technology Laboratory
Smart Connected Systems Division
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Communications Technology Laboratory
Smart Connected Systems Division

AI4Cities Collaboration Vision
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#SmartCity #MeasuringKPIs
We are living surrounded of Smart-X



10

Services and City Infrastructure

Technology Driven KPIs for Smart City 
EcosystemsSmart City 1 Smart City #n… 

- Services - Technology- Infrastructure- Policy

KPIs
Key Performance Indicators 

Quantitative & Qualitative 
Measurements

AI4Cities Collaboration VisionWe are living surrounded of Smart-X
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#SmartCityAssessmentMethod Today Look like this:
Services and City Infrastructure

KPI

KPI KPI

KPI

KPI

KPI

KPI

KPI

KPI

KPI ???

Technology Driven KPIs for Smart City 
EcosystemsSmart City 1 Smart City #n… 

Cities by using 
KPIs Today:

- Services

- Technology

- Infrastructure

- Policy

KPI

H-KPIs by means
of Technology
and 
Big Data
Transformation

SCC Framework
Holistic Approach

Our Vision:

https://www.onthisday.com/people/nationality/german
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#KPIsMeasurementTypes

https://www.itu.int/en/ITU-T/ssc/Pages/KPIs-on-SSC.aspx

Level 1 – Tech & Capabilities Level 2 – Services & Inf Level 3 – Benefits & Applications
(i.e. Sensors/System Data) (i.e. Platform/Services Data) (i.e. Applications/Solutions Data)

Performance Evaluation/Assessment Impact
https://www.iso.org/standard/68498.html

ITU
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Level 1 – Tech & Capabilities Level 2 – Services & Inf

(i.e. Sensors/System Data) (i.e. Platform/Services Data)

Performance Evaluation/Assessment

+ Holistic
Methodology

= H-KPIs
ITU

Holistic-CityData Index

Holistic-CityData Quantification

KPIs

Level 3 – Benefits & Applications
(i.e. Applications/Solutions Data)

Impact

Communications Technology Laboratory
Smart Connected Systems Division
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Data Acquisition
& Representations

Queries &
Transformations

Distributed 
Cloud Processing

Visualizations

Atlantic Cities
Open Data 
Sources

Experiments
& Operations

Cloud Data Services

Super Stream Collider
(Data Collection, Modeling, Mashup Builder, etc.)

NIST CPS Framework
(Data Manipulation, Sorting, Visualizations, etc.)

#AI4Cities #Onboarding Technologies
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N input 
streams

operators

output 
stream

#NGIAtlantic #Oasis #DataMashupBuilder
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NIST CPS Framework/Lab

#NGIAtlantic #Oasis #HighLevelArchitecture

H-KPI Data Exchange/Model

H-KPI Framework

Smart City
Data

NIST Tesbed or 
Smart City?

Data

H-KPI
Virtualized Data

H-KPI
Virtualized Data

Automotive
Data

Automotive
Data

Grid Systems
Data

Energy Management
Data

Super Stream Collider
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#NGIAtlantic #Oasis #DataMashupBuilder

“18”^xsd:float

ssn:observes

“Celcius”

:tempValu
e

:latestWeather

:readings

:humidValue

“60”^xsd:float “%”

:aTemperature

:weatherStation

:dublinAirport

:humidity

lsm:unit

lsm:value

lsm:unit

ssn:hasValue

ssn:hasValuessn:observationResult

Sensor
Metadata

ssn:observes

ssn:isPropertyOf

ssn:isPropertyOf

ssn:observedProperty 

ssn:observedBy

ssn:observedProperty

ssn:featureOfInterest

Stream
Data

Stream
Data

Stream data snapshot at 2022-04-12 21:32:52

Mapping of Data Construction, orchestration and             
Meta-Discovery of Smart City Data Example

Smart City System:
City Data Model

H-KPI Framework
OASIS Data Model
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+

18 Insight Centre for Data Analytics18 Centre for Data Analytics

#Evolution #NextSteps

Sharing/
Exchange

Data Model

Quantification

Classification

Visualization

Framework

#H-KPIs #Methodology #FormalMethod
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