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LRZ Systems and Access
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National and International
PRACE
GCS

SuperMUC-NGLocal and Regional
Munich TUM and LMU
~30% of SuperMUC
usage
*Students
Training future experts
Bavarian projects 
<1 million CPU hours

Cluster 
• CoolMUC-2
• CoolMUC-3
• Teramem
• DGX-1
• VM Ware

High Availability Cloud
• Compute Cloud

Open Stack
Open Nebula
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SuperMUC-NG (Next Generation)
LRZ HPC

Specs
• Peak Performance: 26.7 Pflop/s
• 719 Tbyte main memory and 
• 70 Pbyte disk storage
• 6,480 Lenovo ThinkSystem nodes 

with Intel Xeon processors (Skylake)
• 311,040 compute cores 
• Intel Omni-Path interconnects
• Direct hot water cooled + Adsorption coolers (47 C)

HPC + Cloud
• Usage of own and individual virtual machines 

(integrated cloud)
• Pre- and post-processing with user’s individual software
• Integrated development, ability to 

use familiar software and tools
• Remote visualization and integration to V2C
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#1
in the world
Data-intensive applications
SSSP benchmark

SuperMUC-NG (Next Generation) 

#9
in the world 
Overall performance (as of June 
2019)

#1
System in the EU

HPCwire Award
for Energy Efficiency

#5
in the world
Data-intensive applications
BFS benchmark
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Vorführender
Präsentationsnotizen
Data intensive supercomputer applications are increasingly important for HPC workloads, but are ill-suited for platforms designed for 3D physics simulations. Current benchmarks and performance metrics do not provide useful information on the suitability of supercomputing systems for data intensive applications. A new set of benchmarks is needed in order to guide the design of hardware architectures and software systems intended to support such applications and to help procurement. Graph algorithms are a core part of many analytic workloads.Backed by a steering committee of over 50 international HPC experts from academia, industry, and national laboratories, Graph 500 will establish a set of large-scale benchmarks for these applications. The Graph 500 steering committee is in the process of developing comprehensive benchmarks to address three application kernels: concurrent search, optimization (single source shortest path), and edge-oriented (maximal independent set). Further, we are in the process of addressing five graph-related business areas: Cybersecurity, Medical Informatics, Data Enrichment, Social Networks, and Symbolic Networks.This is the first serious approach to complement the Top 500 with data intensive applications. Additionally, we are working with the SPEC committee to include our benchmark in their CPU benchmark suite. We also maintain a list of the most energy efficient systems for data intensive computing. The Green Graph 500 will be released together with the Graph500 list. We anticipate the list will rotate between ISC and SC in future years.



200 research fields

7.6 Billions
Compute hours utilized

5.6 Millions
Computing jobs performed

750
Research projects supported

1,995
Researchers as users
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Vorführender
Präsentationsnotizen
Und wir liefern viel.Wir unterstützen über 200 verschiedene wissenschaftliche Anwendungsbereiche, von Astrophysik durch Psychologie.Unsere letzte Maschine, SuperMUC, unsere erste Maschine mit Lenovo, lieferte diese beeindruckenden Ergebnisse.



IT Service Provider
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Vorführender
Präsentationsnotizen
Wir sind durch und durch ein IT-Dienstleister. Und wir legen großen Wert auf die Erbringung hochwertiger, zuverlässige Unterstützung für unsere Kunden.So UNSERE Kunden am LRZ sind Wissenschaftler, Resecherer und Studenten. In Muenchen, sie kommen aus TUM and LMU (beide Excellenzuniversitäten) --- In Bayern, andere Univerisitäten und staatliche Organisationen (Staastbibliothek, zum Beispiel) --- Auf nationaler Ebene sind wir Teil des Gauss Supercomputer Center und unterstützen bundesweit. In Europa sind Ankermitglied in noch einer Organization namens PRACE für Europäische Wissenschaft. Und dann natürlich internationale Benutzer. Wir sind ein IT-Dienstleister, aber genauer gesagt:(50 seconds)



Science Solution Enabler
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Vorführender
Präsentationsnotizen
wir ermöglichen wissenschaftliche Entdeckungen.Unsere Kunden sind besonders. Sie verlangen viel von uns.Und das liegt daran, dass sie nach Antworten suchen.Antworten auf sehr schwierige Fragen.Tatsächlich stellen sie einige der schwierigsten Fragen, die wir als Menschheit stellen könnten.



Application Mix – General Purpose, Broad Use
LRZ User Application Profile

Material Science 
Semiconductors

Chemistry
Catalytic reactions

Medicine and Medical Engineering 
Blood flow, aneurysms, air conditioning

Biophysics
Properties of viruses, genome analysis

Climate research
Currents in oceans

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



What do the first image of a black hole and HPC have in common?

ECHO-3DHPC modernization | Luigi Iapichino | 18.06.2019 

Image reduction: 
PBytes of data

Theoretical modeling: 
comparison with 
simulations is necessary

ECHO-3DHPC has been 
part of the comparison 
project of general relativity 
simulation codes (Porth et 
al. 2019, arXiv: 1904.04923) 
to validate the observational 
results
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Both ECHO and BHAC 
(Black Hole Accretion Code; 

Porth et al.) have been 
optimized in collaboration 

with LRZ

The use of both SuperMUC
and Hazel Hen (HLRS 

Stuttgart) is acknowledged 
in the EHT papers 

(credits: EHT Collaboration 2019)
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High-level support (also GCS, PRACE): 
code modernisation on SuperMUC and
SuperMUC-NG.

Highlights:
• Intel Parallel Computing Center @ 

LRZ/TUM
• Magneticum simulation suite (Dolag)
• The world's largest turbulence

simulation (Federrath & Klessen)
• Numerical simulations for the Event 

Horizon Telescope (Bugli; Porth)

Supporting a forward-looking research community 
LRZ Application Lab for Astro and Plasma Physics (AstroLab)

Dolag et al. (LMU)

Bugli et al. (CEA Saclay)

Federrath et al. (ANU / ITA)

Lab members: L. Iapichino, 
S. Cielo, S. Hachinger, V. 
Jančauskas, M. Martone
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AstroLab: new steps as HPC evolves

Supporting cutting-edge research
• Runs at machine scale (Gadget, Arepo, GReX, FLASH)

• New solutions for optimization: semantic patching

Machine learning and HPC
• AI at scale on SuperMUC-NG

Community building (in collaboration with Intel): 
• HPC code optimization workshop 

• Tutorials at the ESO conference “AI in Astronomy” Dolag et al. (LMU)
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AstroLab and data science
• Magneticum Web Portal: access and analysis of 

simulations from browser

• Software-defined visualization: volume rendering 
of 10’s TB on SuperMUC-NG

• Collaboration with Astro-NFDI (National Research 
Data Infrastructure)

• Engagement in the German SKA and LSST 
communities

Ragagnin et al., 
USM

Cielo, Iapichino et al.
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How to access the LRZ systems
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SuperMUC-NG

Local and Regional 
access
Munich and Bavarian 
universities
No need of project 
proposal
Ask for the master user 
in your chair/department

Cluster 
• CoolMUC-2
• CoolMUC-3
• Teramem
• DGX-1
• VM Ware

High Availability Cloud
• Compute Cloud

Open Stack
Open Nebula
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How to access the LRZ systems
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SuperMUC-NG

National access
Projects with PI from a 
German institution
Need to submit a project 
proposal (running call)
Scientific and technical 
review Cluster 

• CoolMUC-2
• CoolMUC-3
• Teramem
• DGX-1
• VM Ware

High Availability Cloud
• Compute Cloud

Open Stack
Open Nebula
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How to access the LRZ systems
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SuperMUC-NG

National access
GCS Large Scale 
Projects (PI from a 
German institution) 
More than 30 millions 
CPU-h: submit a project 
proposal to GCS
Two calls a year (next 
deadline in August)
Scientific and technical 
review

Cluster 
• CoolMUC-2
• CoolMUC-3
• Teramem
• DGX-1
• VM Ware

High Availability Cloud
• Compute Cloud

Open Stack
Open Nebula
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How to access the LRZ systems
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SuperMUC-NG

European access
PRACE Projects
Need to submit a project 
proposal via PRACE
Scientific and technical 
review
Possibility of applying for 
dedicated support

Cluster 
• CoolMUC-2
• CoolMUC-3
• Teramem
• DGX-1
• VM Ware

High Availability Cloud
• Compute Cloud

Open Stack
Open Nebula
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