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A European Data Strategy

EU Data Strategy

Cloud actions: Data actions:

* Cloud Rulebook - New legislation (Data
 Co-Investments in cloud-to- Governance Act &

edge services, cloud federation Data Act)

and marketplaces. Co-investments in EU
data spaces

Coordination European
Common
Data spaces

European
Alliance for
Industrial
Data, Edge
and Cloud

Federation & Use cases;

interoperability technical
standards architecture
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Cloud Market Reality

Cloud Market Growth & Segment Leaders - H1 2020
|aaS, PaaS

Amazon
& Eﬁjﬁg Microsoft
: - Cloud Google
Generated revenues for the first half of 2020 were $187 billion. N
. y ICroso
A 20% increaseyearonyear (YoY). EE o s
Adobe
Biggest revenue growth is in laaS, PaaS and hosted .
. . . . . Data Center Microsoft
private cloud services (with 34% increase YoY). Enterprise Hardware & Dell
SaaSrevenueis second withincrease by 21% YoY. Somuare HPE
et Center Digital Realty
Colocation & Equinix
Construction NTT
Cloud Provider Competitive Positioning 0% 10% 20% 30%

80%

Year-on-Year Growth Rate

0%

(laaS, PaaS, Hosted Private Cloud - Q4 2019)

High growth & gaining
marketshare
Tencent Microsoft
Alibaba e
Amazon
Google
Overall Market
Salesforce Growth Rate
Oracle Strong niche
Rackspace SRS
IBM
0% Worldwide Market Share 35%

Source: Synergy Research Group

Growth from H1 2019

Source: Synergy Research Group

More than 75% of the global public cloud market is dominated by five
key main players.

AWS is the market leader with 33% of market shares followed by
Microsoft with 18%.

Google, Alibaba and Tencent are gaining market share with a 50%
revenue increase more year on year.
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No European Cloud Providers feature globally in thﬁtop 10.



Cloud-Edge-loT Paradigm Shift

Cloud-Native Readiness

« 70% of IOT revenues are cloud-centric Automotive

Buildings Manufacturing

« Consumer markets dominated by the cloud

« Low adoption rate of cloud in key industrial
sectors

WearableS |y S €ohsumer IoT

Electronic Control Systems Farming

[oT Services

Data Cloud
Center Analytics
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Trend towards the Edge and Far Edge
m Strong growth of DATA forecasted

» Through Industrial 10T + Cyber Physical Systems connecting local automation islands
» Central cloud storage raising energy profile and demands for transport networks

m Growing need for COMPUTATION close to the data:

Real-time / safety for deterministic and highly reliable automation + control processes

Data security / privacy through reducing the exposure surface
Energy efficiency / carbon footprint / environmental footprint

Data Aggregation and analytics along the Computing Continuum

m Data Processing in 5 years: 20% Cloud — 80% Edge

m A Decentralised Approach with distributed and embedded intelligence
m A (private) 5G networks for mobile automation, AGVs and integrated logistics
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Cloud-Edge-loT Orchestration

Trend/Paradigm Shift: from Cloud to Edge
Bringing compute resources closer to the data

Far Edge / loT Cloud / HPC

Smart Device Infrastructure

Federating far edge resources ad hoc via wireless (5G, mesh)
to provide cloud resources close to the edge



Use Cases
underpinning the trend Cloud-Edge-IOT
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. c . A facilities objects
o o Optlmlsatlon of resources: |
storage —network —computing centres ) to
Synchronisation %o
Digital Twins = o
= -1
‘ 20% 80%
Centralised computing Smart connected
facilities objects

Environmental m
Footprint

European
Commission




Technology Drivers

Real-timeresponse

Reasoning onthego
(Edge and Core)

Green solutions

Enhanced Secure Edge

Seamless Service Architecture

Cloud-edge-loT
Orchestration
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Section:
From Cloud to Edge to loT for European Data

CSA:
RIA:
_ « DATA-2021-01-07: Coordination and Support of
« DATA-2021-01-05: Edge Operating System the ‘Cloud-Edge-loT’ domain

« DATA-2021-01-08: Roadmap for next generation
« DATA-2022%Q1-03: Programming Environments computing and systems
and Tools for Decentralised Intelligence

RIA:
ognitive Cloud: Al-enabled . 2022-DIGITAL-
cloud-based

« DATA-2022-01-02:
computing continuum

ERGING-01-26: Open source for
rvices

2021
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A Strategic Approach for Cloud-Edge-loT

US/CN
Large Cloud
Service
Providers

Open Source for Cloud

Based services

(2022, TRL 2-5, 4-8M€)

e  Virtual
environments,
methods and tools
for deployment of

Horizontal Resear

Environments and tools
for Decentralised
Intelligence at the edge

Future European Platforms for

the Edge: Meta Operating
Systems
(2021, TRL 4-5, 8-12 ME)

Cognitive Cloud Framework:

Al-enabled Computing
Continuum from Cloud to
Edge

(2022, TRL 2-6, 4-6M€)

Vertical Research
and Innovation

Emerging Smart
Industrial IoT and
Edge Computing
Systems (2023 -
planned):

“Meta” operating Systems:to
orchestrate edge & devices
Strong computing capacity

@ edge and far edge
Intelligence at egde/device
Modularity/Containerisation

Continuum management
Multi-Cloud approach
Al-based techniques
Optimisation
data/compute

)
(@)
@]
L

full Open Source
stacks compiled for
new processing
architectures

OS distribution

(2022, TRL 2-5, 4-8M€) Gradual up-take of

emerging concepts
Instantiation
Customisation

Programming
environments for

EU HW/SW
Companies,
Service
Providers
and System
Integrators

Far Edge/Device

coordination (new
target architectures)
Open hardware
interfaces for new
processing
architectures

Basic initialization
software up to the
OS boot

groups of devices
Swarm intelligence
Tactile Internet
Reduce complexity
Al-based tools
Interoperability:

no vendor lock-in
Reusability

Agility

Refactoring/Encapsulasation

of legacy

Separate data/cloud/app
Virtualisation of HW
Resource efficiency

Al inference/real-time
support

App aggregators
Trusted Computing Base

Next generation embedded
microprocessors

Smart Edge / Devices

Dynamic load balancing
Seamless integration
from cloud to far edge
Security and data
privacy

Energy efficiencv

Connectivity: 5G,
ZIGBEE, BT, WLAN,
LPWA

Scalability

Exploring the limits
Integration in open
sectoral platforms
Ecosystems

Use cases and pilots
Energy, Home,
Industry 4.0, Mobility,
Agriculture, Health,
Smart Communities
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Lessons learned Strategic Forum

 Computing Continuum:
* Cloud - EDGE -5G/loT — HW Devices

« Partnering to grow the opportunity, Accelerate adoption
—> Fierce competition from Internet giants
—> Multivendor partnerships, alliances

System Integration Platforms
—> a must for interoperability and open standards
- avoiding fragmentation (e.g. data flow, vertical value chains)

System Platforms Ecosystem & Alliances Visionary Concepts

Reference Architecture Open Standards & APIs Decentralised Intelligence
Cloud-Native Systems Open Source like Eclipse, Distributed Computing
A MetaOS Linux, etc. Swarm Intelligence
SW Over The Air Trust & Trustworthiness Virtualisation
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Event Report Next Generation loT and Edge Computing


https://digital-strategy.ec.europa.eu/en/library/next-generation-internet-things-and-edge-computing

Relevant Information

» European Data Strategy:
https://ec.europa.eu/digital-single-market/en/policies/building-european-data-
economy

»Fireside Chat on Next Generation loT and Edge Computing, Meeting of
11 high level experts, 9 Mar 2021 — Fireside report published.

»Next Next Generation 1oT and Edge Computing Strategy Forum, Public
open virtual meeting, 22 April 2021 — www.nhgiot.eu

= AN
» HORIZON Europe InfoDays Cluster 4 on 29-30 June 202: . i" » .] s
| \

- Topics recordings: From Cloud to Edge to loT

» HE Calls 2021 Closing 21 October 2021
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https://ec.europa.eu/digital-single-market/en/policies/building-european-data-economy
https://urldefense.com/v3/__https:/eur01.safelinks.protection.outlook.com/?url=https*3A*2F*2Fdigital-strategy.ec.europa.eu*2Fen*2Flibrary*2Fnext-generation-internet-things-and-edge-computing&data=04*7C01*7Cnuria.delama*40atos.net*7C262f1ebed111428b4ca908d8fe5dc76a*7C33440fc6b7c7412cbb730e70b0198d5a*7C0*7C0*7C637539026075723380*7CUnknown*7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0*3D*7C1000&sdata=obpKd9*2Fx*2BCnWvsyuopM5HrgP54XufZCDw71nc*2FAb7bc*3D&reserved=0__;JSUlJSUlJSUlJSUlJSUlJSUlJSUlJQ!!DOxrgLBm!RosQjG9hs0G5WiiPkGdp_4d3WF5Ifj2kf-GHnt_hp1Qbwstuq6DibcUEL3T8N1GPVzY7KA2Wfu4$
https://www.ngiot.eu/event/next-generation-iot-and-edge-computing-strategy-forum/?instance_id=129
https://www.ngiot.eu/event/next-generation-iot-and-edge-computing-strategy-forum/?instance_id=129
https://www.horizon-europe-infodays2021.eu/event/cluster-4-digital-industry-space/destination-3-world-leading-data-and-computing-technologies
https://www.horizon-europe-infodays2021.eu/event/cluster-4-digital-industry-space/destination-3-world-leading-data-and-computing-technologies

