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—| Lab. Aperto: Ambiente di test multi-task e multi-location per la Formazione ed il
— Trasferimento Tecnologico (TT) (Spoke 6 & Spoke 2)

Obiettivo — (ENEA) Sviluppo di 3 Gemelli Digitali (Digital Twins), 3 casi d'uso — ambienti
@7 di test per studenti, aziende,... - azioni di TT) nelle 3 aree di specializzazione:

Transizione Digitale Transizione Energetica Biofarma&Salute

(FP6,FP8) (FP1,FP2) (FP4,FP7)

A Digital Twin can be defined as a virtual representation of a
physical asset enabled through data and simulators for real-
time prediction, optimization, monitoring, controlling, and
improved decision making throughout the life cycle of the
asset and beyond.

Fonte: Internet Fonte: Rasheed, O. San and T- Kvamsdal, Digital Twin: Values, Challenges and Enablers from a Modeling Perspective,
ROME IEEE. Access, 8:21980-22012, 2020
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Perché un Data Center (DC) Digital Twin (DT)?

L’ Agenzia Internazionale per I'Energia (AIE) stima che
il consumo globale di elettricita nei DC nel 2022 sia
stato di 460 TWh, quasi il 2% della domanda globale
di elettricita che corrisponde a circa un 1% delle
relative emissioni del gas serra.
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Sources of energy waste

® Poor airflow management

NextGenerationEU

How data center energy is consumed
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—| Lab. Aperto: Ambiente di test multi-task e multi-location per la Formazione ed il
Trasferimento Tecnologico (TT) (Spoke 6 & Spoke 2)

Transizione Digitale
(FP6,FP8)

OrS | Partner | Task: Digital Twin HPC-DC
% ENEA To support the creation and management of Digital Twin (DT) and to implement an
. (Coordinatore) exhaustive High Performance Computing (HPC)-Data Center (DC) Digital Twin.

- The operative analytical dashboard to provide a detailed analysis of the whole DC’
management processes both in terms of performance and energy efficiency included
the user requests to load distribution. - dashboard system will be integrated with the

(energy, thermal computing )data collection.
- Immersive environment.

EXT: Trakti s.r.l. - Blockchain analytic dashboard, policies and immersive environment.
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The Digital Transition

» Accelerated by technological developments
« Significant challenges in energy consumption

« Data centers consume 1% of the world’s electrical energy*

\ Dirtcirsictah

transtition
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* International Energy Agency (IEA) e il report di Uptime Institute
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Role of Digital Twins in Data Centers

« Simulate and optimize operations
» Test cooling configurations
* Analyze airflow efficiency

» Predict component failures
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Importance of Data Collection

» Continuous flow of updated data

« Essential for refining predictive models

01
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Artificial Intelligence and Predictive Models

* Analyze vast volumes of data

 Identify hidden patterns

* Predict future energy consumption Machine Learning Predictive

Historical Alzorithms Mode!
» Optimize user workloads Data

[Phase 2: Model Testing)

- Qutcome
2 ( : [Predictions]

Digital twin O = 8
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Data Visualization with Dashboards

» Clear and immediate view of performance
* Monitor energy consumption and workloads
* Inform timely decisions

v Consumption Data and Temperatures
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Benefits of Digital Twins and Al in Data Centers

* Improve operational efficiency

* Reduce energy consumption

* ldentify and eliminate bottlenecks
*  Optimize resource allocation

Digital Twins
fundamental
technologies

Cloud
computing

Internet of

Things [loT]

Artificial

intelligence [Al] M
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Sustainability and Cost Reduction

» Reduce carbon footprint

« Lower operational costs

Sustainability and cost reduction,

i f ; _ due the use of digittal twvins
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Conclusion

 Digital transition: Essential journey | i
« Digital twins: Tackle energy and data challenges ' | ]_g 1 a
« Contribute to a greener, smarter future . \

° win Transmon

* |mmersive environments and control dashboards

* Provide critical usage information per user
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marta.chinnici@enea.it

davide.dechiara@enea.it
(Team ENEA-HPC)
https://ict.enea.it/hpc-infrastruttura-per-il-calcolo-scientifico/
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