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History of HLRS
e Since 1960 High Performance Computing
e 1982 First German Cray System University Level

e 1986 Co-Financing of a Cray by Porsche
— 1995 First NEC System (SX.4)
— 1995 Foundation of HWW for co-operation with industry
— 1996 First German Federal HPC center
e 1999 NSF/USA Award
e 1999 Initiated European Grid pilot project Growing
» 2003 Winner of HPC Challenge at SC‘03 Science & Education
e 2004 First TFLOP (NEC SX-8)
— 2007 Co-Founder of Gauss Center for Supercomputer
— 2010 ITEA Gold Award for project ParMA
— 2011 First PFLOP (Cray XE6)
— 2012 European provider for PRACE
— 2013/2015 HPCWire Reader’s Choice Awards
— 2015 Fastest European System HPCG benchmark (#8 TOP500)

Federal Center and
PPP for Industrial Usage

European Level
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Basic Numbers of HLRS

e Staff
— 27.5 Tenured Positions (Adm. 7, Op. 7, User Support 13,5)
— ~65 Project Staff
— ~20 Research Assistants
 Budget (2017):
— 11.2 M€ annual budget

R

e 3.4 M€ State Funding (maintenance, ...)
* 0.5 M€ University Funding

e 4.4 M€ Project Funding (research)

e 2.8 M€ Industrial Income (reinvest)

— Power/Cooling covered by University and Federal Government
— Investment covered by national programs (see later)
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HLRS Flagship System “Hazelhen’

* Cray XC40
— 185.376 cores Intel Haswell
— 7,42 PetaFlops Peak
— >1 PetaFlops Sustained A
— ~1 PetaByte Main Mem. ~ e : e
_ ~12 PetaByte Disk . came———

* Rankings
— #2 HPGMG
— #8 HPCG
— #9 TOP500
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Key Performance Indicators

Third Party Income
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REQUIRED SKILLS FOR HPC
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Reality
. Field of application
Phy5|ca| Model * (Physics/Chemistry/Engineering)

Mathematical Models <
- Numerical Scheme Q

—

l,\.\ Program Structure

s§

» } Mathematics

}  Computer Science
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EDUCATION & TRAINING AT HLRS
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Software
Simulation on Engineering
HPC for Technical
Systems

Parallel
Programming

Simulation in

I the Technical

J Development
Process

Numerical
Methods

Visualization

Computer
Aided
Simulation
Methods in
Engineeering

(600 students; 2 semesters)

Modelling, Simulation and Optimization

Computer Science for Engineers
(800 students; 2 semester)
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Training Activities
* New training building opened in March

— Large investment (6.9 M€) from HLRS to better support
its education and training activities

* Focused Training Projects:
— bwHPC C5 state wide training (state funded)

— SiVeGCS nation wide training (funded by federal and
state government)

— MOEWE Industrial training (European and state
funding)

Russian-German Conference




ot lieetite

MoeWE - Modular Training Courses on High Performance Computing

* Purpose: up-to-date training courses for high performance
technical computing

* Partner: Gefordert vom
— HLRS (project lead)
— Uni Ulm, Uni Freiburg

* Funded by:
— Ministry for Science, Research and Art Baden-Wirttemberg
(MWK)
— European social fund (ESF) o @
e Duration:July 1, 2016 — December 31, 2020 o ESF
* Total Project Funding: 2.6 M€ Chancen fordern

EUROPAISCHER SOZIALFONDS
IN BADEN-WURTTEMBERG
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Customers Addressed

Individuals

Academic

Non academic
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Blended Learning

* A meaningful mixture of face-to-face and online learning
* Flexible for the students
— for example employed people with family

Online Face-to-

Online Face

‘ Collaborative ,

Blended Learning
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Training Contents

* Two years to complete the whole training course
* Ten weeks duration for each module
* Ten hours per week

Datamanagement
Economy and ecolo
Yy gy Specialization
Visualisation

Optimization

Simulation

Parallel programming Basics & Principles
Cluster, cloud & basics in parallel

programming

Preparation
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Conclusion

Simulation requires a skill set not easily found in education

Educational activities typically focus on one field (computer
science, mathematics, engineering, physics, chemistry, ...)

Training is necessary both for

— Scientists: to improve their skillset for scientific imporvements

— Professionals: to improve their skillset for professional
improvement

HLRS will continue to grow this part of its activities by
— Closer collaboration with other scientific partners (LRZ, JSC, ...)
— Closer collaboration with industry
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Questions

Prof. Dr.-Ing. Hon. Prof. Dr. h.c. Dr. h.c. Michael M. Resch
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