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o What is a Digital Twin?

A digital twin is a virtual representation of an object or
system helping in decision-making and prediction. It
takes in real-time data and keeps track of the lifecycle

of the object or system.



o interTwin overall objective

Co-design and implement the prototype of an interdisciplinary Digital Twin Engine.

Digital Twin Engine
» [tisan based on open standards.

» |t offers the capability to integrate with

» Its functional specifications and implementation are based on
®* a
¢ conceptual model of a DT for research -



o Consortium Overview
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interTwin components

DTE
Thematic Modules

DTE
Core Modules

DTE
Infrastructure

Z Vo Z

Z - Y-

[

Thematic Modules Thematic Modules Thematic Modules
(Environmental Sciences) (Physics Sciences) (Other Sciences)

Orchestrator L :r Federated data
) L management

[ Quantum ] [ HPC ] [HTC and CIoud] [ Data repositories ] E

(O = W ]
O = = |
QO = W]







o Link with Destination Earth

»
Demonstrators of data handling across
interTwin and DestinE DTs for the Extremes and A DIGITAL REPLICA
Climate in production-type configurations. OF OUR PLANET
Destination Earth (DestinE) aims to develop
a highly accurate digital model of Earth to monitor
the effects of natural and human activity on our p1an_et,
anticipate extreme events and adapt policies
to climate-related challenges.
»

Development of common software architecture
concepts that are also applicable to other major
DTs initiatives.

[[7] cecvwr @esa @ EUMETSAT






o Further use cases at CERN

interTwin is part of a broader effort into digital twins at CERN

» »
build a DT of a testbench detector and
test it on conditions that can't be Foundation Model for multiple weather
recreated in the lab easily and climate related applications

» »
adapt to real-time property changes of We are discussing on how to extend core
detector configuration in geometry, InterTwin capabilities by BioDynaMo - an

temperature, trigger thresholds agent-based simulation module



The DTE shall enable handling stream of
data larger than 10MB/s

The DTE shall to able to
transmit/receive data synchronically
(at least aperiodically) between different
HPC providers

The DTE shall support HPO frameworks
(RayTune, etc).

DTE shall enable homogeneous
security and access policies, resource
accounting to HPC, HTC and cloud
providers

The DTE shall be usable by sciences with
vast differences in compute/storage
needs
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DTE architecture



o Digital Twin Engine

DTE PaaS
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Digital Twin Engine (2)
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o Digital Twin Engine (3)
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T developer
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https://cernbox.cern.ch/s/EBandsayghMcFtG

o Digital Twin Engine (4)

DTE PaaS
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DT workflow composition
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workflow composi
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workflow composi
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Zoomable version:


https://cernbox.cern.ch/s/iwrUvElbJxYxgww

e DTs are not just...[l2]

e DTs for science:
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o DTE for science - Today

e DTs developed inisolation
e Community-specific technologies and standards
e Great engineering overheads (i.e., reinventing the wheel)

Boils down to... need for improvement

Today: we are limited by the technology of our time
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o DTE for science - Tomorrow

e Unified DTE framework
e Standard DT lifecycle management, thanks to co-design
e Low (engineering) overheads

Results into... accelerated science

Tomorrow: we get the best out of research
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o Are you ready for digital twins?

IWHAT IF I T

For follow-up discussions...
Meet us at the poster

TIIA'IallIGITAl TWINS)
~ ARE NOT SIMULATORS?;
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Thank you!

- 3 L in

WWW.intertwin.eu info@intertwin.eu intertwin_eu intertwin



http://www.intertwin.eu/
mailto:info@intertwin.eu

References

® [1]: Sharma, Angira, Edward Kosasih, Jie Zhang, Alexandra Brintrup, and Anisoara Calinescu. ‘Digital
Twins: State of the Art Theory and Practice, Challenges, and Open Research Questions'. Journal of
Industrial Information Integration 30 (1 November 2022): 100383.
https://doi.org/10.1016/}.jii.2022.100383.

® [2]: [EPFL] Predictive Digital Twins: From Physics-Based Modeling to Scientific Machine Learning, n.d.
https://www.youtube.com/watch?v=ZuSx0pYAZ_|&ab_channel=CenterforintelligentSystemsCISEPFL

29


https://doi.org/10.1016/j.jii.2022.100383
https://www.youtube.com/watch?v=ZuSx0pYAZ_I&ab_channel=CenterforIntelligentSystemsCISEPFL

