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Industrial loT @fortiss

-Enabling next generation lloT Applications (since 2019) -

Research Lines

GOALS * Decentralised Edge
e Real-time infrastructure adaptation
* In-network computing and adaptation

Novel communication & .
Application Areas

computation architectures
for lloT

(OSI Layers 2-7)

e Efficient, robust, predictive Manufacturing

deployment of decentralized

services
Seamless computing for Keywords
decentralized lloT service loT Edge-Cloud
pipelines . S .
Edge Al Wireless / Cellular
- J . J
Networking Architectures lloT Protocols
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Datacenters and Smart Communities
Relevance and Gaps

Smart Communities rely on digital services The Infrastructure Gap

4 Energy: smart grids, distributed renewables, ' Smart regions operate through cyber-physical
demand response, heat pumps infrastructures & Internet

: MObi|itV5 EV charging networks, traffic =] Datacenters provide computing, storage and Al
optimization capabilities

gy Public services: digital gov., safety,

: o . But: loT-Edge-Cloud continuum is
infrastructure monitoring

fundamentally changing

im Industrial & farming: loT-enabled production Current design still focused on centralized
cloud — not enough!

Datacenters provide the computing, storage, Al capabilities to enable these services
Relying on Data source — Internet — Cloud/HPC
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Smart Communities need a New Digital Infrastructure
loT-Edge-Cloud infrastructure and Challenges

Data Volumes & Real-time Coordination Data Infrastructure
Compute Demands is Missing Must Evolve

P - - R S b i e L S — S
T communities will operate through integrated cyber-physical infrastructures
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From Centralized to Decentralized infrastructures

Evolving the loT-Edge-Cloud continuum for Sovereign Data Centers

OLD MODEL NEW MODEL

Central Cloud

Regional 2C Reqional ODC

All traffic — central DC
High latency - Single point of failure Processing near the source

Low latency - Resilient - Energy-efficient
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loT-Edge-Cloud Continuum

Towards decentralized support for smart communities

Demand Forecasting Grid Optimization Al Model Training Folicy & Compliance

Municipal DC Micro DC Smart Grid Mode Regional Edge DC
Waste Heat Recovery Real-time Al Inference Energy Flex Mgmt Orchestration Layer

Smart Meters EV Chargers Building Control Traffic Sensors Env. Sensors Solar / Wind
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Why Edge & Decentralisation?

Low Latency Resilience Data Sovereignty

Energy Integration Cost Efficiency Scalability
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Datacenters & Infrastructure

A network-data-compute perspective @
@ @

Network-data-compute orchestration: the CODECO approach

. Computational nodes (CPU, memory, etc) .

Computational . .
infrastructure

K8s [ ) @

CODECO data-compute network perspective

Placement based on realistic CEl infrastructure

—

. Networking nodes (routers, switches)

Network
Infrastructure

NETWORK DATA COMPUTE

5G / Fiber Backhaul Real-time Streams Cloud HPC [ Al

SD-WAN / Mesh Time-Series Storage Regional Edge DC

IoT Protocols Federated Analytics Micro Datacenters

Data Sovereignty loT Gateway Nodes

Integrated perspective: network .. data — compute for smart community services
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Digital infrastructure meets Energy Infrastructure

Data Communications evolution and convergence

Digital Infrastructure

60 [ Al-MNative Networks

Cyber-
Edge Al & Inference Engines Physical
Layer

Federated Learning Nodes

Sensing - Control - Orechestration

Higher speed - Lower latency

Energy efficiency - Spectrum expansion

Energy Infrastructure

Smart Grid & Microgrids

Waste Heat Recovery (DHN)

Distributed Renewables

EV - Solar - Wind - Storage

Al-native - Autonomous grids

Zero-energy sensing - Decentralized coord.
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Takeaways

5 Key Takeaways
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Thanks! Questions?
AV

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