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Are we ready for the next level
of Big Data?
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Science Cooperation

Terra_Byte: Cooperation between DLR and LRZ

» Storing and Analyzing Satellite Data
(Earth Observation)

» All missions that DLR is participating

+ 40 to 50 PB until 2025

* Both, Data and Compute performance
are required

» Scale-Up and Scale-Down

» Usable for all LRZ partners in Science
and Research
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https://germany.skatelescope.org/ska-project/
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Summit — The World‘s Fastest Computer

Oak I%iggve Leadership Facility (OLCF) I1aunches Summit Supercomputer
al

E-Heraeus-Semin: 2012020 | Dieter Kranzhnyller

Specifications and Features
Processor: IBM POWER9™ (2/node)
GPUs: 27,648 NVIDIA Volta V100s (6/node)
Nodes: 4,608
Node Performance: 42TF
Memory/node: 512GB DDR4 + 96GB HBM2
NV Memory/node: 1600GB
Total System Memory: >10PB DDR4+HBM-+Non-vol.
Interconnect Topology: Mellanox EDR 100G InfiniB.

Peak Power Consumption: 13MW
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https://www.flickr.com/photos/olcf/41941941904/in/album-72157683655708262/
https://www.top500.org/lists/2019/11/

1/13/20

Supercomputing - Top in the European Union political agenda

Our ambition is that by 2020, Europe ranks
in the top 3 HPC powers worldwide

27 October 2015

04/2016: European Cloud Initiative com(2016) 178

A world-class HPC, data & network infrastructure
and a leading HPC and Big Data ecosystem

05/2017: Mid-Term Review of the Digital Single
Market Strategy com(2017) 228
by end-2017, propose a legal instrument providing
a procurement framework for an exascale
supercomputing & data infrastructure
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The Future of European Supercomputing

The EuroHPC Declaration

Agree to work towards the
establishment of a
cooperation framework
— EuroHPC -

for acquiring and
deploying an integrated

exascale supercomputing
infrastructure that

will be available

across the EU for scientific
communities as well as
public and private partners

Quelle: https://ec.europa.eu/
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Germany & Europe

EuroHPC Pre-Exa
EPI
CoE

SiVeGCS
INHPC
SPPEXA

Exascale
Systems

Dieter Kranzlmiiller, Chairman of the Board of GCS
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German Initiative on Research Data
NFDI — National Research Data Infrastructure

Aim of the NFDI

... to systematically manage scientific and research data, provide long-term data storage,
backup and accessibility, and network the data both nationally and internationally.

... by means of a coordinated network of consortia tasked with providing science-driven
data services to research communities.

Address the needs of researchers
Facilitate easy access to data
Foster sustainability

Initial funding of approximately €85 million per year (incl. 22% overhead)
Project funding for 10 years; decision on continued financing in 2026
Expected to fund approximately 30 consortia, selected in 3 calls

https://www.dfg.de/download/pdf/foerderung/programme/nfdi/welcome_speech_expert_committee_allgoewer.pdf
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Top 500 Supercomputers (November 2019)
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https://www.top500.org/lists/2019/11/
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Gauss Centre for Supercomputing

Investment:
Technology™ GDP:
Publicly known Today‘s + 2017
Exaflop Capacity Computing Ecosystem®
until 2024 Capcity 2 Increase $ Billion $ Trillion Producer

154 PF 52 x >3.2T, 70 12,24
238 PF 1.87,1.50 19,39

33 PF >1.3T0

40.7 PF 1.2T, X0

A GLOBAL PRIORITY

High PerfOrmanCe Computlng as Key Technology 1 EuroHPC Countries Total. Source: WorldBank (06.07.18)

2 Rmax Top 2 Machines, Top500 Listing, Nov 2018
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GCS

Gauss Centre for Supercomputing

www.edrolipesed™ ™
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Germany & Europe

EuroHPC Pre-Exa
EPI

CoE

SiVeGCS
InHPC Exascale
SPPEXA Systems

|II PRACE
EOSC

Dieter Kranzimiiller, Chairman of the Board of GCS
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LRZ “SuperMUC-NG”

Lenovo Intel (2019)
Lenovo ThinkSystem
Intel Xeon Skylake
Peak

Main Memory

Disk
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Supercomputing 2018, Dallas, Texas https://sc18.supercomputing.org

#1 Data-intensive
applications SSSP
benchmark

#5 Data-intensive
applications BFS
benchmark

Top 500 Birds of a Feather Session, 13. November 2018
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CS

Gauss Centre for Supercomputing

JSC

Modular Supercomputer

JSC “JUWELS Cluster”
Atos BullSequana (2018)

Intel Xeon Skylake
Peak

Sustained

Main Memory
Disk

JSC “JUWELS Booster”
TBD (2020)

Peak
Sustained
Main Memory
Disk

19

CS

Gauss Centre for Supercomputing

HLRS HPE

HPE BADGER (2020)

AMD Rome
Peak

Main Memory
Disk

20
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GCS

Strateg ie Prof. Dr. Dieter Kranzimiiller (LRZ)

Prof. Dr. Thomas Lippert (FZJ)
Prof. Dr. Michael Resch (HLRS)

711. WE-Heraeus-Seminar
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 Folie: Bedarf an Rechenleistung (aus derfp GCS Vortrag - vier Themenbereiche)

KNOWLEDGE ECONOMY

ENVIRONMENT HUMANITY

711. WE-Heraeus-Seminar
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GCS

Gauss Centre for Supercomputing

GCS

Gauss Centre for Supercomputing

Jl?roq.NQr. Luciaqso Rezzolla | Lehrstuhl fiir Theoretische Astrophysik Goethe Universitét Frankfurt a. Main
11. WE-Hera€us-Seminar
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LRZ User Application Profile

Computational Fluid Dynamics
Optimisation of turbines/wings, noise reduction

Fusion
Plasma in a future fusion reactor (ITER)

Astrophysics
Origin and evolution of stars and galaxies

Solid State Physics
Superconductivity, surface properties

Geophysics
Earth quake scenarios

SuperMUC-NG Science Symposium

Application Mix — General Purpose, Broad Use

> 9.5 billion compute hours consumed
> 6.3 million jobs processed
> 820 research projects carried out

> 2,230 researchers as clients
Catalytic reactions

Medicine and Medical Engineering
Blood flow, aneurysms, air conditioning

Biophysics
Properties of viruses, genome analysis

Climate research
Currents in oceans
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https://www.lrz.de/presse/ereignisse/SuperMUC-NG-Science-Symposium/
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Results of the computation obtained on SuperMUC

Alexandros Stamatakis | Scientific Computing Group, Heidelberg Institute for Theoretical Studies (HITS)/Exelixis Lab
711. WE-Heraeus-Seminar 12.01.2020 | Dieter Kranzimiiller
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https://www.top500.org/statistics/efficiency-power-cores/
Scaling — Number of Cores
1993: 2018:
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SC14 George Michael Award
SC14 Gordon Bell Finalist
ISC14 PRACE Award

711. WE-Heraeus-Seminar
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StMUV Project ClimEx

Assessment of the effects of climate

change on hydrological extreme
events such as floodings and droughts

Coupling HPC models for Climate and
Hydrology, workflow and data management

Titel: Klimawandel und Hydrologische Extremereignisse — Risiken und Perspektiven fir die

Wasserwirtschaft in Bayern und Québec
Partner: Prof. Ralf Ludwig, LMU, LfU (DE), OURANOS, CEHQ, ETS (CA)

Duration: 2015 - 2019 www.climex-project.org
711. WE-Heraeus-Seminar 12.01.2020 | Dieter Kranzimdiller 33
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Effects of extreme meteorological events on hydrology in Bavaria and Québec
StMUV Project ClimEx - Influence of Climate Change
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Broad Focus on

Architecture Usability &
Portfolio Workflow

L

Expertise in
Consulting &
Partnership

Integration
of new
domains

L
- -l

Extensive Trusted bidirect. Support

Education & Communication for Academic
| Training [ with Users Startups l
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: . Clap .
Best Practices for Collaborations Of/f;b
LRZ Partnership Model

1. Invite interesting groups for partnership workshops
* Introduce yourself and invite them to introduce themselves on 8‘70
» Discuss open questions, pain points and potential collaboration ideas a/fOO[/'
2. Choose scientific groups for flagship roles g
3. Establish a dedicated point-of-contact
* Provide individual support and guidance, including targeted training & education
* Inform about use case specific (optimized) IT infrastructures and possibilities
» Offer early access to latest IT infrastructure (hard- and software) developments
Collect specifications of future requirements
+ Bridge to other partners and experts at CS and Math departments
4. Embed IT experts in user groups

5. Joint research projects (including funding), joint publications

e
N,
Us[ b
e
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best computing
infrastructure
emphasize collaboration
integrate HPC, Al, QC
Research Data
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