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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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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

But we don’t want to 
change our entire 
infrastructure to 

support this 
collaboration!



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 bridge the communication gaps between diverse federations.

Data Exchange (DE) Edges: Ed representing the actual

data exchange interactions between federations. The 

labels of these edges, ld(e), include specific details of the

data exchange, such as the nature of the data, format, and

the protocol used for the exchange.

Context Exchange (CE) Edges: Ec, symbolizing the ex-

change of contextual information, crucial for enabling and

guiding the data exchanges. The labels on these edges,

lc(e), represent the policies that direct these context

exchanges, encompassing aspects like data sharing rules

and compliance requirements.



Introducing CCduit: The CCduit data 
model and communication schema
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Federation Information: Profiles including structural characteristics and operational principles.

Community Context: Specifics about individual communities within federations.

Data Models: Specifications ensuring compatibility and effective transformation.

Custom Functions: Specialized functions for unique data processing needs, promoting efficiency and reuse.

Policies: Documentation of data sharing and usage policies for legal and ethical compliance.

Interaction Context: Records of interactions, providing insights into federation dynamics and aiding future decisions.

The schema of context exchange (pub/sub topic) is structured as follows:

Federation/Federation_ID/Policy_ID/Data_type

– Federation ID: Uniquely represents each federation, ensuring that data and policies are correctly 

attributed.

– Policy ID: Policies governing data sharing and usage are associated with specific identifiers, 

allowing for stream-lined policy management and enforcement.
– Data Type: Data being exchanged is categorized under specific data types



Introducing CCduit: Example of how it 
works 
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Brief Breakdown of CCDUIT Node 
Components
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Artifact



CCduit Evaluation: Test Scenario
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CCduit Evaluation: Tested Combinations
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Using CCduit Not Using CCduitFrom To



CCduit Evaluation: Latency 
Exploration 
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CCduit Evaluation: Latency Exploration 
Results 
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CCduit Evaluation: Latency Exploration 
Results 
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CCduit CCduit



CCduit Evaluation: Latency Exploration 
Results 
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CCduit CCduit



CCduit Evaluation: Adaptation Exploration
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CCduit Evaluation: Adaptation Exploration 
Results
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CCduit in practice: Di-Hydro project
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Di-Hydro 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 CCduit!

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


