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Overview

• About CERF and how it fits into data spaces domain
• European data spaces for energy

• About InterConnect SIF as enabler for semantic interoperability

• SIF based CERF for energy domain and contribution towards data 
spaces

• Sustainability and scalability of the approach



3

Common European Reference Framework

• CERF demonstrates that EU is ready to capitalize on innovative 
technologies to mitigate the impact of energy crisis.

• ETRA – extensive landscape study on energy platforms and consumer applications

• Expert Group 3 of the Smart Grid Task Force report “Towards a Common European 
Reference Framework for Consumer Applications.”
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European data spaces for energy

• Access to data to develop innovative energy services.

• Achieve interoperability with other sector data 
spaces, enabling actors from various sectors to 
participate in the energy market and deliver services.

• Provide interoperability mechanisms to achieve 
interoperability of data, systems and services 
between the key players of the energy value chain, 
considering semantic standards as SAREF.

• Build on actions from Horizon Europe 
programme and existing national or 
regional efforts.

Source – EnTEC - Full Report – Common European Energy Data Space
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SIF - under the hood

Service
Logic

Smart 
Connector

Service A - SSA

Generic Adapter

Graph Pattern

Proprietary (e.g. REST API, Query API, …)

Knowledge Engine

SAREF

Service
Logic

Smart 
Connector

Service B - SSA

Generic Adapter
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?meterData ic-tplg:hasTopologicalAssociation ?tpl .

?tpl rdf:type ic-tplg:TopologicalLocation .

?tpl ic-tplg:hasTopologicalLocationDescription ?locationId .

?locationId rdf:type xsd:string . 

?meterData ic-data:hasEffectivePeriod ?ts .

?ts rdf:type time:Interval .

?ts ic-data:hasBeginning ?beg . 

?ts ic-data:hasEnd ?end . 

?beg time:inXSDdatetimestamp ?startTime .

?end time:inXSDdatetimestamp ?endTime .

?meterData ic-data:hasTemporalResolution ?tr .

?tr rdf:type time:TemporalDuration .

?tr time:minutes ?resolution .

ASK ANSWER

POST REACT
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How InterConnect addresses the challenges for decentralized 
semantic interoperability

Distributed 
facilitating 
platforms

Distributed approach to facilitating cross-domain semantic 
interoperability

Generic adapters 
for 

interoperability
Streamlined integration of existing digital systems

Ontology 
agnostic SAREF based ontology – but not necessarily 

Security, privacy 
and 

trustworthiness 
Enhance and not jeopardize security of systems of systems

Multiple 
deployment 

options
On all system levels

Federated 
knowledge pools

Capable of answering complex questions with a single query



How is the Semantic Interoperability Layer used to build 
interoperable data space?
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Interoperability Layer

Device 1 Device 2 Device 3
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(distributed)
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Adapter
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Semantically Interoperable 
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SIF and data spaces

Enabling semantic data exchange with agnostic toolset
Domain bounded by an ontology (SAREF for Interconnect)

Federation of distributed knowledge 

Cross-domain services
Identity Centric

Sovereignty control/enforcement GAIA-X

DATA SPACES

S E M A N T I C
I N T E R O P E R A B I L I T Y  

F R A M E W O R K
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SIF enabled CERF
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SIF: an open ecosystem, deployed on scale already

• The Interconnect Semantic Interoperability Framework 
(SIF) was developed and is used by 50+ partners across 
Europe and is entirely based on open standards.

• Two additional waves of companies using SIF for innovative 
interoperable demonstrators have onboarded in two Open 
Calls, showing that our open digital ecosystem works for 
new parties without investing large amounts of time first.

• InterConnect partners have successfully deployed SIF in 7 
large scale pilots, reaching thousands of end users in 
Greece, France, Portugal, Netherlands, Germany, Belgium 
and Italy.

• Use cases demonstrated: commercial and residential, in 
both the energy and non-energy domain.

• Overview of our achievements and pilots on 
https://interconnectproject.eu 

Key figures:

-  more than 50 integrators involved and committed
-  26 interoperable digital platforms connected
-  more than 60 interoperable services (and growing..)
-  more than 8 SIF instances currently
- established interworking between SIF instances
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D A T A S P A C E
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Despite the protocol level (possible) interoperability, 
custom data integration is needed to interface with 

distinct services 

M U L T I P L E  M O D E L L I N G  A N D  I N T E G R A T I O N  I N  T H E  S A M E  D O M A I N
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D A T A S P A C E

SERVICE X

SOURCE 
B

SOURCE 
A

SERVICE Y

SOURCE 
D

SOURCE 
C

InterConnect point InterConnect Point

INTEROPERABLE
SERVICE

D 
O
M
A
I
N 

G
A
T
E
W
A
Y

DATA 
CLEARING

IDENTITY & 
TRUST

SEMANTIC INTEROPERABILITY 
FRAMEWORK 

C
R
O
S
S 
D
-
D
O
M
A
I
N

I N T E R C O N N E C T  P R O V I D E S  S E M A N T I C  I N T E R O P E R A B I L I T Y  
From the IoT /Energy domain with domain agnostic data sharing technology
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