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Welcome to the 

ACROSS Newsletter #1! 
This is our first edition of the ACROSS 

Newsletter, a running project funded by 

European High-Performance Computing Joint 

Undertaking (JU). The JU receives support from 

the European Union’s Horizon 2020 research 

and innovation  programme and Italy, France, 

Czech Republic, United Kingdom, Greece, 

Netherlands, Germany, Norway.

We would like to introduce you to the project 

and its partners and share the latest project 

news. As such, this Newsletter reflects the work 

carried out in the first 6 months of the project, 

in which pilots' HW/SW requirements have been 

collected, as reported in the Milestone 1 of the 
ACROSS project. 

Want to know more? Keep up to date on all 

project news @across_project and sign up for 
the Newsletter so you never miss out. 

Questions? Contact info@acrossproject.eu

This project has received funding from the European High-Performance Computing Joint Undertaking (JU) under grant agreement No 955648. The JU receives support from the European

Union’s Horizon 2020 research and innovation programme and Italy, France, Czech Republic, United Kingdom, Greece, Netherlands, Germany, Norway.



NEWSLETTER #1

ACROSS

DESCRIPTION

Modern High-Performance 

Computing (HPC) systems are 

extensively used to solve 

complex problems in several 

domains ranging scientific and 

industrial applications. The 

growing demand for processing 

«Big Data» (BD) that requires to  

ingest and analyze the 

enormous amount of data 

generated by large simulations, 

as well as the ever large 

adoption of Artificial Intelligence 

(AI) as a mean of boosting 

simulations and data analysis, 

are radically transforming the 

way new HPC systems are 

thought, although they pose new 

challenges to the HPC system 

designers. Indeed, the next 

generation of supercomputers 

and the future Exascale systems 

will be designed to perform as 

the best-in class systems both in 

crunching floating-point 

numerical simulations and 

analyzing Big Data (i.e. through 

High-Performance Data Analysis 
- HPDA). 

The ACROSS project will build 

an Exascale-ready, HPC and 

data-driven execution platform, 

supporting modern complex 

workflows mixing HPC, BD and 

AI high- level tasks, by 

leveraging on an innovative

software environment running 

upon advanced heterogeneous 

infrastructural components 

(including GPUs, FPGAs and 

neuromorphic processors). Also,  

innovative smart resource 

allocation policies, job 

scheduling algorithms, and the 

management of tasks inside jobs 

(pipelines, DAGs) will be part of 

the envisioned ACROSS 

platform. As such, this platform 

will provide high performance 

while it will minimize resource 

utilization and energy 

consumption. Also, through it, 

ACROSS project will 

demonstrate value creation and 

innovation generation for 

aeronautics, weather and 

climate forecasting (supporting 

for smart farming and innovative 

water management), and energy 

sand carbon sequestration 

industrial sectors, as well as it 

will show the potential of the 

new EuroHPC supercomputers’ 
ecosystem. 

To this end, the Milestone 1 has 

the objective to identify the most 

relevant pilots' requirements. 

Moreover the communications 

plans for the entire project and 

the project website has been 

created and media channels 

have been set up.  

ACROSS OVERALL 

OBJECTIVES

Foundation and co-design of 

energy efficient and 

HPC/BD/AI cross-stack 

platform.

Validation of ACROSS 

platform through industrial 

applications, and fostering

societal application adoption.

Ensuring ACROSS platform

interoperability, adaptability
and security.
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LEARN MOREACROSS

PARTNERS

LEARN MORE

ACROSS consortium is formed 

by the balanced collaboration of 

international level entities 

represented by Supercomputing 

Centers, small and medium 

enterprises, research 

organizations, and large 

enterprises , i.e., thirteen expert 

organizations from across 8 

countries.

https://www.acrossproject.eu/
https://www.acrossproject.eu/consortium/
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ACROSS PILOTS:

Greener Aero-engine Modules Optimization

Avio Aero will leverage the state-of-the-art HPC resources available in 

ACROSS to improve advanced numerical modeling capabilities for 

critical engine components. 

The synergy between new generation HPC systems, novel 

software(s), innovative AI techniques and HPDA methods will open a 

new scenario for the design and optimization of aero-engines, 

providing unprecedented levels of accuracy and detail.

Two aeronautical engineering case studies will be rolled out: one 

regarding the combustor and another one referring to Low-pressure 
turbines design.

The pilot objective is to enhance effectiveness in designing key 

aeronautical components by adopting new methods and 

workflows, Multi-scale/Multiphysics unsteady approaches and 

Artificial Intelligence. 
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Pilot Use Cases and Objectives

Introducing new, complex design workflows for the design of key 
aeronautical engine components.

Innovating the existing combustor design process by introducing 
a multi-scale/multiphysics

Requirements

and Expected KPIs

For the Combustor use case the following KPIs

have been identified: 

• Productivity target (time-to-design reduction 

with regards to current situation) of at least 

50%, acting on both the modeling aspects and 

the optimization of the hardware.

• Closer Combustor metal temperature 

prediction with regards to experiments and  

uncertainty margin reduction by enhancing 
modeling aspects involved in the simulation.

The expected results will be aimed at improving 

the quality of the combustor design with a 
reduction of the calculation time.

To achieve this target, new unsteady approaches 

as U-THERM3D, developed by the University of 

Florence, will be optimized. 

For the Turbine use case the following KPIs have 

been identified: 

• Productivity target (time-to-design reduction 

with regards to current situation) of at least 

50%, acting on both the modeling aspects and 

the optimization of the hardware. 

• Improve low-pressure turbine aero design 

efficiency with regards to current methods, 

bringing reduction of specific fuel consumption 

(SFC). Target is to go beyond the state of art 

by using innovative AI techniques 

Faster, ameliorated performance prediction will be 

based on meta-models leveraging on the 

generation of extremely large numerical database 

by means of HPC, and their analytics by means of 
HPDA and AI.

Developing innovative AI-based methods for speeding-up turbine 
aero concept design 
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The pilot aims to demonstrate the benefits of ACROSS infrastructure in 

the context of three deeply connected workflows. The main 

components of the workflows are:

• Global scale numerical weather predictions based on IFS model 

and related processing jobs, 

• Climatological simulations performed with ICON global-scale model 

and ancillary applications,

• Regional NWP down-scaling performed with WRF and related data 

assimilation steps,

• Hydrological simulations performed by WFLOW, and 

• Farming services provided by NEUROPUBLIC.

The objective of this pilot is to enhance global numerical weather 

prediction by means of  exploitation of high-performance data 

stores, low-latency exploitation of climate simulations, and 

enabling HPD on large datasets.

Pilot Description and Objectives

ACROSS PILOT: 

Weather, Climate, Hydrological and Farming 

Enabling low-latency exploitation of climate simulations by 

integrating data delivery through a domain specific

object store

Improving the existing operational system for global numerical 

weather prediction, post-processing and data delivery, by 

exploiting hardware-acceleration and data streaming/object store 
techniques

Requirements

and Expected KPIs

The aim of this pilot is to develop and demonstrate 

complex hydro-meteorological and climatological 

workflows and reach a high TRL to enable 

operational exploitation of the innovation 
developed in the context of the project.

The following KPIs, referring to IFS global-scale 

Numerical Weather Prediction model and WFLOW 
hydrological mode, have been defined: 

• Demonstrate Numerical Weather Predictions 

(NWP) workflow with IFS model resolution 

improved from the current 9.0km operational 
resolution to 5.0km.

• Improve WFLOW (hydrological application) 

run-time performance when compared to 

today’s capabilities at least by x5 factor, to 

enable full ensemble simulation. Demonstrate 

hydrological simulations over Rhine and 

Meuse basins (220.000 km2 area) adopting 
1.0km model resolution.

The focus of the pilots' activities will be also on the 

efficient exploitation of high-performance data 
store based on non-volatile or flash memory,

adding support to the FDB object store. In a time-

critical complex workflow, ECMWF experienced 

that one of the main issues is the contention 

among data writer (NWP and Climatological 
model) and readers (post-processing tools).

ECMWF expects an improvement of WRF and 

WRF-DA on the upcoming ACROSS computing 

resources (namely CINECA Galileo100 and IT4I 

Karolina) thanks to the more recent architecture of 

such new machines, and thanks to the exploitation 

of fast I/O devices. Moreover, ECMWF expects an 

overall improvement of the execution time in the 

workflows involving global scale NWP and 

regional downscaling, thanks to the exploitation of 
the ACROSS orchestration services.

Developing and demonstrating an environment for user-defined 

in-situ data processing
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ACROSS PILOTS:

Energy and Carbon Sequestration

The pilot has two use cases, both using the reservoir simulator 

program OPM Flow: carbon sequestration, and direct simulation on 

seismic cubes. OPM Flow simulates fluid behavior in subsurface 
reservoirs connected to wells and possibly other facilities.

In the carbon sequestration use case, the simulation is done to 

assess the safety and integrity of the storage site (avoiding leakage 

and fracturing of caprock), assessing the storage capacity and 

determining optimal well placements and schedules.

New technologies are increasingly making available large high-

resolution seismic cube datasets with less human intervention than 

before. Reservoir simulations are typically run on lower-resolution 

derived models. Direct simulation on the seismic cube has the 

potential to reduce or eliminate time consuming up-scaling processes.

The main objectives of the pilot is to improve the capability of 

performing large-scale carbon geologic sequestration 

simulations; enable direct subsurface flow simulations on 

processed seismic data, and develop cross-stack workflows for 

subsurface simulation/analysis.
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Pilot Use Cases and Objectives

Enabling simulation of large-scale geologic carbon sequestration 
over very long timespans

Improving existing and creating new subsurface applications by 

being able to perform direct flow simulation on seismic cubes

Requirements

and Expected KPIs

The following KPIs are defined for this pilot: 

• Improving OPM Flow run-time performance 

scaling when compared to today’s parallel 

capabilities, scaling to 1000 processes with 
reasonable efficiency.

• Carrying out flow simulations on large grids for 

long-term migration scenarios (> 1000 years), 
on models with up to 100M cells.

• Running direct flow simulation on models 

consisting solely of processed seismic data, at 

high resolution, with automatic and dynamic 

coarsening/refinement, on models with up to 
100M cells.

• Demonstrating analysis of simulation results 

in-situ using methods from the AI spectrum in 

3 new workflows. Increase by 50% the overall 

data processing throughput (i.e., the number of 

scenarios evaluated per unit of time and the 
requests per second served in extreme cases).

OPM Flow will be improved in order to provide 

better parallel scaling, in particular in the area of 

parallel output using the Damaris asynchronous 

I/O library from Inria. OPM’s use of GPU 

accelerators will be improved. ERT will be 

improved to take advantage of advanced 

orchestration capabilities. Adaptive coarsening 

and refinement of computational grids will be 

implemented in OPM Flow, to enable direct 

simulation on seismic cube data with high 

efficiency. SINTEF expects to be able to scale 

single-case runs of very large cases (20M-100M 

cells) to run on up to 1000 cores with reasonable 

efficiency. SINTEF expects ensembles of up to 

100 members to be run concurrently or semi-

concurrently with high efficiency and utilization of 

allocated resources. For the seismic cube use 

case, we expect to encounter cases with up to 

100M cells, that size therefore represents the 

upper case size limit that we consider in this 
project.

Developing new and improved workflows exploiting large-scale 

simulation capabilities and advances in AI techniques
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ACROSS IN BRIEF

The ACROSS project officially started. The 

project consortium is proud of starting with this 

new long journey that will culminate with the 

implementation of an innovative execution 

platform ready for the next Exascale 
supercomputing era. 
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Kick-Of Meeting - March 11th 2021

The ACROSS project website goes online along 

with dedicated Social Media accounts. These 

are important tools for boosting the awareness 

of the HPC community regarding the activities 

carried out in the project lifetime, as well as to 
enlarge the network of collaborations.  

ACROSS Project has been presented during the 

EuroHPC Summit Week 2021 as one of the 

Research & Innovation Projects funded by the 
EuroHPC JU  just launched. 

ACROSS Website and Social Media 
Presence March 29th 2021

EuroHPC Summit Week 2021 March 22th-
26th 2021

LINKS Foundation proudly submitted a poster at 

Supercomputing SC'21 conference. The 

research work presented in this poster is 

connected to the research activity carried out by 

LINKS Foundation team in predicting the queue 

waiting time of HPC jobs using innovative 
machine learning and deep learning techniques. 

Poster at Supercomputing SC'21
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ACROSS project has been presented at the 

HPC-IODC workshop (also part of the ISC'2021 

conference). During the workshop, Alberto 

Scionti (LINKS Foundation) participated to a 

dedicated panel (along with representatives of 

Amazon Web Services, Met Office, ECMWF and 

National University of Singapore) regarding the 

the impact of HPC and Cloud convergence on 

storage. The panel provided the opportunity to 
present the main objective of the project. 

ACROSS project has been presented on June

23rd by Gabriel Antoniu (INRIA) as part of current

EuroHPC projects in Europa Village.

HPC-IO Workshop - July 2nd2021   Teratec 2021- Europa Village

ACROSS project as part of the European funded

projects that mostly influence the HPC world and 

that are reported in the ETP4HPC Handbook

2021. 

ACROSS project has been described in a paper

accepted at the ACM Computing Frontiers 2021 

(CF'21). The paper highlighted the role and 

impact of EuroHPC projects (so, also that of 

ACROSS) in driving HPC technology
development.

ETP4HPC Handbook 2021

Computing Frontiers 2021

ACROSS project was invited to contribute to the 

preparation of a book covering the convergence

between HPC, AI, Big Data and Cloud domains, 

and their role in the future Exascale systems. 

ACROSS provided the material for preparing a 
chapter of the book. 

Taylor&Francis Book

LINKS Foundation successfully got the 

acceptance of the HeLP-DC workshop that will

be co-located with the next HiPEAC-2022 main

conference (January 17th - 19th, 2022). This will

be the 5th edition of the workshop, which covers

project results and activities orbiting around

datacenter and low power technologies. This

edition will be more focused on EuroHPC
projects.

Organization of the5th HeLP-DC 
Workshop

PAGE 7


