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Data spaces around us: The imminent rise of 
smart cities
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Efficient Sustainable Safe

How easy is this?



Motivating Scenario: Integrating Federated Data 
Spaces in a Smart City
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Challenges in Seamless Data Exchange Across 
Heterogeneous Data Spaces 
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How can we 
overcome these 

barriers?



Current Approaches (A)
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[2] Ref.

Akasiadis et al., Sensors,2019

Kim et al. ICTC, 2019.

[1] Ref.

Kotis et al. CISIS, 2012.

Zyrianoff et al. SMARTCOMP, 2021



Current Approaches (B)
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Using 
Federated 
Solution A

Using 
Federated 
Solution B

Using New Federated Solution AB 
or choosing one used by either 
federation A or B but not both [3]

This requires changing 
the entire software 

infrastructure.

[3] Ref.

Papadakis et al. DEBS. 2023.

Morelli et al. FedCSIS. 2020

Pradhan et al. IEEE CoMag, 2018

Lagutin et al. EuCNC, 2019



Unified Framework Without Altering Native 
Technologies?
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Using 
Federated 
Solution B

Using 
Federated 
Solution A



Introducing CCduit: Formal High-level view
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CCDUIT is a software overlay designed to seamlessly bridge diverse federations

Data Exchange (DE) Edges: Actual data being shared between 
federations.
Labels: Detail the type of data, its format, and the protocol 
used.
Simplified Example: "Customer Data, JSON, HTTP"

Context Exchange (CE) Edges: exchange of contextual 
information that guides and enables data sharing.
Labels : Policies, such as data sharing rules and compliance 
requirements.
Simplified Example: "GDPR Compliance, Encryption Required, 
no 3rd party access"



Introducing CCduit: The CCduit Context  
Data Model
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Introducing CCduit: The CCduit context 
exchange communication schema
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The schema of context exchange (pub/sub topic) is structured as follows:
Federation/Federation_ID/Policy_ID/Data_type



Introducing CCduit: Example of how it works 
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CCduit Evaluation: Test Scenario
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CCduit Evaluation: Compared Setups 
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Artifact Available



CCduit Evaluation: Scalability of CCduit -
Simulation Results 
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Artifact Available

We created a simulation to track the Code Volume Growth in CCDUIT across 

Simulated Federated Data Spaces.

Main Variables- How many federations from the total :

PC%: Have already configured CCduit

DT%: Have different data models & protocols among them

CE%: Share context information among them

Simulation Results for PC=0%, DT=50%

CE=0%                                                                  CE=50%                          CE=100% 



Connecting HPPs in the Horizon EU Di-Hydro 
project using CCduit
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HPP Federation HPP Federation

HPP Federation



Questions?
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Contact Us:
nikolaos.papadakis@telecom-sudparis.eu

Check out 
more of our 
works:

Try out our Scalability Simulation for CCDUIT 
Federated Networks

https://github.com/satrai-lab/ccduit-simulator/


