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Agenda 31. March
➢ 09:00 Introduction to the meeting [GB]
➢ 09:15“Porting scientific applications to GPU”, by Axel Köhler, NVIDIA GmbH
[25 mins, 10 min break, 25 mins]

➢
➢

10:15 Break
10:30 “Accelerated hydrologic modelling: ParFlow GPU implementation”, by Jaro Hokkanen, FZ Jülich
[25 mins, 10 min break, 20 mins]

➢ 11:25 Break
➢ 11:35 Information about LUMI [GB]
➢ 12:00 Adjourn
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Agenda 1. April
➢

9:00 Summary of day 1 [JAA]

➢

9:15 “GHEX: Generic Halo Exchange for Exascale”, by Marcin Krotkiewski, University of Oslo
[15 mins, 5 mins break, 15 mins]

➢

9:50 Break

➢

10:00 Experiences from porting to GPU at the Rosseland group, by Nicolay, University of Oslo

➢

10:20 Break

➢

10:30 Breakout room group work (1:20) [JAA]

➢

11:50 Break

➢

12:00 GPU services in the current Norwegian e-infrastructure [JAA]

➢

12:10 Advanced user Support (AUS) related to GPUs, national EuroHPC Competence Centre [GB]

➢

12:30 Summary and conclusion of the meeting - invite to feedback

➢

12:45 End of the day
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Introduction to LUMI
LUMI preparation
31. March 2020

Gunnar Bøe,
Managing Director

EuroHPC – leading the way in the European
supercomputing
• The EU and national governments are jointly investing in highperformance computing (HPC) to help advancing research,
innovation and industrial growth and keeping Europe globally
competitive.
• EuroHPC Joint Undertaking has 29 European member
countries. Budget includes public investments from the EU and
participating states as well as investments from private sector.
• Application process resulted in a decision to place three
exascale precursor supercomputers in Finland, Italy and Spain.
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LUMI consortium
• Unique consortium of 9 countries with strong national HPC
centers and competence gives an unique opportunity for
knowledge transfer and sharing and providing user support for
the system
•Norwegian researchers and industry get dedicated acccess to
top tier machine (200 PFLOPS)
•The total budget of the LUMI EuroHPC pre-exascale system is
over 202 MEUR
Finland

50 M€

Norway

4 M€

Belgium

15.5 M€

Poland

5 M€

Czech Republic

5 M€

Sweden

7 M€

Denmark

6 M€

Switzerland

10 M€

Estonia*

2 M€

EU

102.5 M€

.
* Estonia’s 2 M€ will be commited during the period for additional states to
join
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LUMI – a unique joint endeavor
in high-performance computing
• LUMI ecosystem provides a high-quality,
cost-efficient and environmentally
sustainable HPC ecosystem based on true
European collaboration.
• Consortium continues a solid tradition
of collaboration in HPC training and
education, user support and data
management services.
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LUMI budget
• LUMI supercomputer is the first co-investment ever of
this scale in scientific computing.
• The total budget of the EuroHPC pre-exascale system in
CSC’s datacenter in Kajaani is over 202 million Euros.
Half of this funding comes from the EU and the other
half from the consortium countries.
• The budget for the EuroHPC JU in 2019–2020 is over
960 million Euros, which includes public investments
from the EU and participating states as well as
investments from private partners.
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Lumi: Our vision of the EuroHPC pre-exascale
system
• A pre-exascale (200+ Pflop/s peak) GPU-accelerated
supercomputer, which enables the convergence of highperformance computing, artificial intelligence, and highperformance data analytics.
• The system will be supplemented by a number of
200+ Pflop/s
supporting compute and storage resources, maximizing its
overall value.
1 TB/s
• Maximized user experience: interactive supercomputing,
easy user interfaces, containerization, pronounced support
for data management.
60+ PB

10+ Pflop/s

30 PB

Lumi: Our vision of the EuroHPC pre-exascale
system
• A highly capable parallel filesystem
oAnticipated volume at least 60 PB

• An accelerated I/O (flash) layer, providing the same
namespace and tiering capability to/from the parallel
filesystem
oMore than 1 TB/s sustained bandwidth and an extreme IOPS
capability
oAnticipated volume is around 5 PB

• Object storage service for project-time (5 years)
storage, and for convenient data management
oExpected size is 15–30 PB
oPossibly accelerated with flash as well

Enhanced user experience
• In addition to traditional CLI, we aim at supporting high-level interfaces on
Lumi
oSeamlessly integrate Jupyter Notebooks, Rstudio, Matlab and such to back-end to LUMI
bare-metal resources
oUltimately the LUMI resources being an extension to scientist’s laptop

• A rich stack of pre-installed software, both community and commercial
• Datasets as a Service
• Capabilities for interactively steering batch job simulations
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LUMI timeline
• Site preparation: June 2019 – June 2020
• System procurement: October 2019 – summer 2020

• System installations: Q4/2020
• Operations: Q1/2021-Q4/2026
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Resource allocation and monitoring
• The resources of LUMI will be allocated per the investments
on three different pools (GPU-node hours, CPU-node hours,
storage hours)
• The share of the EuroHPC JU will be allocated by a peerreview process (cf. PRACE Tier-0 access)

• The shares of the countries will be allocated by local
considerations and policies – seen and handled as extensions
to national resources
• Norwegian Resource Allocation Committee

LUMI user support model
• To organize the LUMI user support and the help-desk we will
implement a distributed LUMI User Support Team (LUST).
• The model is based on a network of dedicated LUMI experts: each
partner will provide one full-time person for the task.
oThese front-line persons will work closely with their home support
organizations and thus will be able to leverage the combined experience
and know-how of the partner sites.
oThe supporter network is a dedicated working group: it will use team chat
applications and mailing lists for their daily internal collaboration and
coordination.

• Issues will be tracked and assigned with the central help-desk portal.
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An IMHO view on programming models for Lumi
• No disruptive changes in sight, but refactorizing and modernizing applications is
unavoidable
oUse of the latest features of programming languages and APIs
oEmploying mixed or adaptive precision

• High-level libraries and frameworks will be of high importance
• Python, R and Julia will have a major role in workflow management and as ”driver”
languages
• MPI 4.0 seems to be on the right path to keep MPI still relevant in the exascale era
• OpenMP 5.0 looks a great standard for an device-agnostic directive-based
accelerator programming

Conclusions
• The EuroHPC initiative will take the scientific computing capabilities in Europe
closer to those in the US, Japan and China
• LUMI, the Queen of the North: leadership-class resource designed for a broad
range of user communities and workloads, with an enhanced user experience
• Modernizing applications for harnessing the largest systems is not trivial, and
needs a lot of focused effort – but it is unavoidable and it will pay off
oFrameworks, high-level libraries and support of high-level languages are key
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Thank you
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