The transcontinuum
cyberinfrastructure
F. Bodin & M. Malms
EXDCI-2
https://exdci.eu/

Introduction
•

HPC vision as numerical models running on a supercomputer is not representative
anymore

•

Data deluge / revolution is changing the game
– Atmospheric Radiation Measurement
– Personalized Medicine
– Seismic imaging of hydrocarbon reservoirs
– Light Sources
– Smart Cities
– Precision agriculture
– Digital Manufacturing/Industry 4.0
– …

•

HPC is included in a larger ecosystem
– HPC, Big Data, Machine Learning, IoT, 5G, cybersecurity, processor technology
(EPI) and robotics
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Transcontinuum tries
to capture the idea that infrastructure elements cannot be used independently
by providing a coherent and effective view of the cyberinfrastructure for end-to-end applications

https://www.exascale.org/bdec/
Pathways to Convergence, IJHPCA, 32(4), 2018.

An example “digital twins”

5G (5GIA)
Cybersecurity (ECSO)
AI (Claire)
Alg. (EU-MATHS-IN)

Src: Jens Krueger ITWM Faunhofer, BDVA/ETP4HPC/EXDCI2

Transcontinuum challenges
•

Complex application workflows

– Multi-tenant, multi-owner, heterogeneous, distributed, programming, orchestration, etc.

•

Data logistics

•

Resources allocations / orchestrations

– Data life cycle, storage, network, privacy, access control, metadata, etc.
– Provisioning, billing, urgent computing, re-configurability, etc.

•

Cybersecurity

– Transversal authentication, supervising, resilience, trusted communications, etc.

•

AI everywhere

•

Sustainability

– At the edge : data locality, bandwidth efficiency, privacy, etc.
– AI for science, cyberinfrastructure for AI, AI for cyberinfrastructure
– Energy efficiency, resource saving, data reduction, algorithm efficiency, etc.

•

Training

A concrete example: http://aqmo.irisa.fr/

The transContinuum Initiative (TCI

)

• The Transcontinuum Initiative will focus on collaboration towards
the following five objectives
– Identify priorities and recommendation for European R&I work
programs
– Engage in discussions with European R&I funding agencies and R&D
programs (e.g. JUs, GAIA-X, Destination Earth, EC-Missions)
– Generate and foster an interdisciplinary network of experts in
science and industry
– Contribute to SR(I)As and other partners’ documents
– Contribute to the five Horizon Europe missions*

• Articulate AI for in complex scientific workflow

*https://ec.europa.eu/info/horizon-europe/missions-horizon-europe_en
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Cyber-physical entanglement of real-time, digital twin of Earth system, optimal information of user-specific information on
demand and physical systems in impact areas: energy, water, food, health, disaster management

Smart sensors on satellites, mobile
phones, cars, wind farms, food farms,
cities etc. for weather and air quality

Extreme-scale computing to
generate digital twin, in the
cloud

Machine learning for observational
data pre-processing, information
extraction, product tailoring,
surrogate modelling

Observational data access & user
specific information dissemination

Extreme-scale data collection-processingdissemination on tight schedules

Novel
Emerging
Established

Organization and projects behind the initiative
•

EXDCI-2 (https://exdci.eu/)

•

ETP4HPC (https://www.etp4hpc.eu/)

•

BDVA (https://www.bdva.eu/)

•

CLAIRE (https://claire-ai.org/)

•

HIPEAC (https://www.hipeac.net/)

•

5GIA (https://5g-ia.eu/)

•

ECSO (https://ecs-org.eu/)

•

EU-MATHS-IN (https://www.eu-maths-in.eu/)

•

AIOTI (https://aioti.eu/)

All these organisations
have agreed on the
TCI vision (MoU to
be released soon)

Conclusion
• Dropping frontiers between domains/silos is
needed to address current scientific challenges
• Workflows deployment across a continuum of
resources is a technical and governance issue
• Cybersecurity needs to be addressed in a way
that it does not forbid moving forward
• A MoU has recently been signed between the
partners (Oct. 2020)

