
Data centers in the IoT-Edge-Cloud Continuum
Enabling Decentralized Digital and Energy Infrastructures for Smart 
Communities

Dr. Rute C. Sofia (sofia at fortiss dot org)

2026 - fortiss
Landesforschungsinstitut des Freistaats Bayern
für softwareintensive Systeme

E V E N T

Rechenzentren für
Kommunen und Städte

Neue Chancen durch smarte

Wärmeversorgung

24 März 2026  ·  Leibniz Rechenzentrum
Garching bei München



Industrial IoT @fortiss
-Enabling next generation IIoT Applications (since 2019) -

Manufacturing Smart Cities Energy
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G O A L S

• Novel communication & 
computation architectures 
for IIoT

(OSI Layers 2–7)

• Efficient, robust, predictive 
deployment of decentralized 
services

• Seamless computing for 
decentralized IIoT service 
pipelines

Research Lines
• Decentralised Edge
• Real-time infrastructure adaptation
• In-network computing and adaptation



Datacenters and Smart Communities
Relevance and Gaps

Datacenters provide the computing, storage, AI capabilities to enable these services
Relying on Data source – Internet – Cloud/HPC

Smart Communities rely on digital services

  Energy: smart grids, distributed renewables, 
demand response, heat pumps

  Mobility: EV charging networks, traffic 
optimization

  Public services: digital gov., safety, 
infrastructure monitoring

  Industrial & farming: IoT-enabled production

The Infrastructure Gap

  Smart regions operate through cyber-physical 
infrastructures & Internet

  Datacenters provide computing, storage and AI 
capabilities

  But: IoT-Edge-Cloud continuum is 
fundamentally changing

  Current design still focused on centralized 
cloud — not enough!
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Smart Communities need a New Digital Infrastructure
IoT-Edge-Cloud infrastructure and Challenges
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From Centralized to Decentralized infrastructures
Evolving the IoT-Edge-Cloud continuum for Sovereign Data Centers
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IoT-Edge-Cloud Continuum
Towards decentralized support for smart communities
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Why Edge & Decentralisation?

7 Rechenzentren für Kommunen und Städte | Datacenters in the IoT-Edge-Cloud Continuum | sofia at fortiss dot org



Datacenters & Infrastructure
A network-data-compute perspective

Network-data-compute orchestration: the CODECO approach
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Digital infrastructure meets Energy Infrastructure
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Data Communications evolution and convergence



Takeaways

10 Rechenzentren für Kommunen und Städte | Datacenters in the IoT-Edge-Cloud Continuum | sofia at fortiss dot org



@2026 fortiss – Rute C. Sofia, sofia@fortiss.org

Thanks! Questions?
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