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Challenges in Seamless Data Exchange reecom IR
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How can we
overcome these
barriers?
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CCDUIT is a software overlay designed to bridge the communication gaps between diverse federations.

Federation A

A ~—r

P O

Data Exchange (DE) Edges: E, representing the actual
data exchange interactions between federations. The
labels of these edges, | (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: E_, symbolizing the ex-
change of contextual information, crucial for enabling and
guiding the data exchanges. The labels on these edges,
|.(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 .. = T

partOfFederation
panOfFederation :
Comi » Federation _
Policy

CCduit Node

Inte ractio\ /Anm Function

CCdU i t Associated 1
Kno W[edge Communities C C d u It N Od e iy

Base

Dat

T daraModel/Map

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
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CCduit
Node

CCduit
Node

/ Smart Innovation center
Innovation Federation /

Adjusts heating-pump
setpoints dynamically
using weather data.

Occupancy |y
RSN Residential building

Residential Federation

—

- ‘=
Occupancy g

observations /‘ = -

".\ \.‘ ) o "'.~ : | s. B : \ P

Climate Recearch

6eployed on the same machine\

Processor: 12th Gen
Intel(R) Core(TM) i7-
12700H, 20 cores, base
frequency ~2.3 GHz

Memory (RAM): 16 GB
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Interaction Handling Source Federation
Service Endpoint
Cold Start Latency uast Data

Create
. Normal Request Latency Total Interaction
Interaction
Latency

Converted Data

Destination Interaction API
Federation Endpoint

‘,'Dest nation Federation CCDU
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CCduit Evaluation:
Results

MQTT (Brick) to HTTP
(NGSI-LD) with CCDUIT

HTTP(NGSI-LD) to MQTT
(Brick) with CCDUIT

HTTP(NGSI-LD) to HTTP
(NGSI-LD) with CCDUIT

MQTT(Brick) to MQTT(Brick)
with CCDUIT
HTTP(NGSI-LD) to

HTTP(NGSI-LD without
CccbuITt

MQTT(Brick) to MQTT(Brick)
without CCDUIT

Adaptive and Interoperable Federated Data Spaces: An
implementation Experience
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CCduit Evaluation: Adaptation Exploratjon.
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How fast will CCduit respond to a Policy Update
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CDF of Response Time to Policy Updates Requiring Data Termination
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