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A continuous
dynamic workflow

Between
Smart Sensors and IOT devices

Our vision of future applications
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Transcontinuum Initiative (TCl)
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8 European Associations Commit to TransContinuum Initiative for EU R&D

Cross-domain Collaboration
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The basic concept: TCl scope and objectives

= |dentify priorities and recommendations for European R&| workprogrammes
" Engage with European R&I funding agencies and R&D programmes

" Generate and foster an interdisciplinary network of experts in science and industry

TransContinuum Initiative (TCI): our vision

= Contribute to SR(I)As and other partner’s documents

= Contribute to the 5 Horizon Europe Missions

» see also “TransContinuum Initiative (TCl): our vision”
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https://www.etp4hpc.eu/pujades/files/TCI-vision15-10-2020%20web.pdf

First steps: J gy 436°C

A -—"’
&

Digital Twin use case analysis

Ty

Real Time (Performance)
Digital Twins

“ : : : Use Cases and Challenges
What are the implementation challenges in the next 3-5 years — e

throughout the entire digital continuum” B wewoserm

o*.
S In-depth analysis of three Digital Twin use cases:

Extremes prediction
& the
Digital TransContinuum

Technical dimension

The TransContinuum Initiative: exploiting the combined benefit of digital technologies for the
prediction of weather and climate extremes

Urban air pollution use case

By Peter Bauer, Marc Duranton, Michael Malms

The Extremes Prediction Use Case

Zoltan Horvath, SZE
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Present state of development

Extremes prediction

h Cyber-physical entanglement of real-time, digital twin of Earth system, optimal information of user-specific information on
& t e demand and physical systems in impact areas: energy, water, food, health, disaster management

Digital TransContinuum

Smart sensors on satellites, mobile

Extreme-scale computing to Pﬁybf?f : phones, cars, wind farms, food farms,
generate digital twin, in the sygtzgas 2z cities etc. for weather and air quality
cloud /
Smart
o\ \Ntelljg sensors
" & 10T
Technical dimension
The TransContinuum Initiative: exploiting the combined benefit of digital technologies for the
prediction of weather and climate extremes Big Data
and platforms &
Analytics subsystems
By Peter Bauer, Marc Duranton, Michael Malms -
Machine learning for observational Naioris Observational data access & user
data pre-processing, information & Services specific information dissemination
The Extremes Prediction Use Case SYRIEION, JECAET RN MO
modelling
Dealing responsibly with extreme events requires not only a drastic change in the ways society Original version courtesy HiPEAC
addresses its energy and population crises. It also requires a new capability for using present P Novel
and future information on the Earth system to reliably predict the occurrence and impact of P Emerging

Extreme-scale data collection-processing-
dissemination on tight schedules

such events. A breakthrough in Europe’s predictive capability can be made manifest through
science and technology solutions delivering as yet unseen levels of predictive reliability with
real value for society.

P Established

c ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

EU-MATH-IN 2021
Challenges (traffic light)

Functional mockup interfaces
Classical HPC
Automated digital twin
New architectures (Quantum development and application
annealing)
Cyber
Physical
Classical Al methods sysems
HPC/ Smart Sensor-cloud communication
Derive ph from data, Cloud o\ \Ntellig, , sensors

brain intelligence, creativity N o8 &, & 10T

Urban air pollution use case

Creation of data by digital twin

Big Data Edge computing
Reinforcement learning and platforms &

Analytics subsystems Dynamical adjustment vs.
backend

Zoltan Horvath, SZE » =
Uwe Iben and Biorn Rocker, Bosch 4 e i

Automatic detection of
t;b:lt:’veen system and digital

Numerics for HPC, GPUs etc.

Stochastical eomruting
(stochastic calculus)

TCI Use Case Analyses, 2021-02-11
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Key recommendations

ic~¥Fi e Future systems will require at least « Interoperable machine learning tool-
EXtremes predICtlon 100 times more computational power kits facilitating the portability of data
& the for producing reliable predictions of processing in the cloud and workflow
o i Earth-system extremes with short lead management options in the cloud for
Dlgltal Tra nSCO ntlnuum times. It will require implementing an orchestrating the rather complex data
Earth-system digital twin — a cyber- assimilation and Earth-system simulation

physical entanglement. A solution is a workloads should be developed

layered federation with fewer elements

near the heavy workloads and more

elements at the observational data
Technical dimension pre-processing front-end and the data
analytics post-processing back-end.

* Several domains need to be simultane-
ously promoted:

« for software: interactive workflows,

mathematical methods and algorithms,

high-productivity programming envi-

The TransContinuum Initiative: exploiting the combined benefit of digital technologies for the
rediction of weath d climate extr . &
T « The extensive use of edge computing ronments, performance models and
B e Riuar e Bt il R needs I.ow-cosjt. Yet high-performance optimization tools.
computing facilities and to overcome - for hardware: heterogeneous proces-
Thé Bitieinis Pradlstion Use Casa the data-transfer bottlenecks between sor configurations through accele-
the computing and data intensive parts rators and data-flow engines, high-
Dealing responsibly with extreme events requires not only a drastic change in the ways society of the digital twin and downstream bandwidth memory, deep memory
addresses its energy and population crises. It also requires a new capability for using present . . . .
and future information on the Earth system to reliably predict the occurrence and impact of appllcatlons hlerarChleS fOl' IIO and Storam’ Super‘
such events. A breakthrough in Europe’s predictive capability can be made manifest through fast interconnects and configurable
science and technology solutions delivering as yet unseen levels of predictive reliability with . . . .
real value for society. computing including the supporting

system software stack.

EU-MATH-IN 2021
Challenges (traffic light)

Functional mockup interfaces
Classical HPC
Automated digital twin
New architectures (Quantum development and application
annealing)
Cyber
Physical

Classical Al methods systems

HPC/ Smart Sensor-cloud communication

Derive ph from data, Cloud oo\ N 9lge,, sensors
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Urban air pollution use case

Creation of data by digital twin

Big Data Edge computing
Reinforcement learning i Srd plaig?;s .

Analytics subsystems Dynamical adjustment vs.
backend

Zoltan Horvath, SZE P .
Uwe Iben and Bjorn Rocker, Bosch A ST

Automatic detection of 'gaps
gg‘“n system and digital

Numerics for HPC, GPUs etc.

Stochastical computing
(stochastic calculus)

TCI Use Case Analyses, 2021-02-11
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TCl — how are we organized?

= 8 associations/projects on board — . v workirous enders Anaiels workgrous member
Jens Kriger, FRAUNHOFER Sabri Pllana, LNU
HPC Hans Christian Hoppe, SCAPOS Antonio Cervone, E4
Nicolas Tonello, CONSTELCOM
= |nterlocks on 3 levels: sg Dat vriperes UM Nenad tojanovic,NISSATEC
abr oniu,
* Core team for steering and decisions . ValerioFrascall, INTEL
- meets ‘on demand’ Alexey Kirichenko, F-SECURE Aidan O Mahony, DELL
Evangelos Markatos, ICS-FORTH Jose Francise Ruiz, ATOS
Cyber Security Fabio Martinelli, IIT-CNR
* Use case analysis team _— Vorc Duranton GoA
. th Cyber Physical Systems Martin Térngren, KTH
- kickoff was Dec 14" 2020 Charles Robinson, THALES
Zoltan Horvath, EU-MATHS-IN
- meets every 3-4 weeks Mathematical Models and Algorithms Christophe Prud'homme, CEMOSIS
Peter Maass, UNI-BREMEN
Industrial 10T and Edge Subsystems Georgios Karagiannis, HUAWEI David Faura THALESGROUP
* Quorum calls for general information sharing * platiorms ovidHermesan SINTES fnatole PHANIRGEVENDEY
- average every 8-12 weeks, currently 40+ participants smart Networks ands oo P Amed Khald, DELL
¥
@ TC|
14/09/2021 TCl in a nutshell — Jan. 2021 10 Ny TrrsComtinum it



Use case analysis: the process

deep dive discussions:
identify R&I challenges in detail /

Step 1

60 min ppt -presentation

use case owner(s)

‘ * for selected use cases

Now:
TCI consultancy engagements in dedicated
* EU initiatives ( e.g. Destination Earth et al.). Step 4*
Step 5 Use case analysis serves as knowledge _ TCl White paper
foundation and facilitates “entry” — - Identify R&lforall8 (6-10 pages)
domains in the continuum
Next:

TCI consultancy engagements with HEU missions

TBD:

Recommendations for synchronized calls, e.g. in HEU) ﬁ IC|
11 ‘J
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Next step: Destination Earth (DestinE)

TransContinuum-Initiative - Network of Experts (TCI-NE):
Consultancy for Destination Earth PAGE CONTENTS

Implementation

Digital twins
Preparing for DestinE
= TCI partners to engage in consultancy project for Destination Earth Related linke
= DestinE to go live in November 2021 The objective of the Destination Earth initiative is to

develop a very high precision digital model of the Earth to
= Project scope: “Generate a SRA like document tailored to the needs of Desting” ™Mentorand simulate natural and human activity, and to
develop and test scenarios that would enable more

* In-depth interactive analysis of DestinE technical implementation plans Sl SEUES RISl SER RS EHER el

environmental policies.

* |dentify R&lI priorities supporting DestinE’s 7- year roadmap

* Recommend priorities for calls issued by DestinE in phase 2 and 3 ( 2025+)

» could be model for further engagements ( e.g. for the 5 Missions )

https://digital-strategy.ec.europa.eu/en/policies/destination-earth

!«. ‘J TransContinuum Initiative



To conclude:

TCl positioning and USPs:

“Breaking the silos” between IT R&D disciplines & related organisations in Europe

Agile, “bottom up” initiative based on a common vision and desire to strongly collaborate

Open to new players interested in drafting R&D priorities for the digital continuum in the forthcoming years
TCl is a “means/tool” to generate a holistic R&D view for specific use scenarios

TCl does “not have the answers” for any scenario right away, but intends to “pave the way to the answers”

Q

TCI

TransContinuum Initiative




!‘ TransContinuum Initiative

Thank you !

[TP4 |l
Ty




