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Objectives of the Research Center

Organization and support of various activities for the dissemination and efficient use of
high-performance computing at the University of Innsbruck.

= HPC for application sciences
= Access to HPC expertise and resources

= National and international networking
and collaboration
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Partners of the Research Center
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HPC infrastructure (LEO4, MACH2, VSC-3, ...)
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Project: AllScale (H2020)

= Extreme Scale Computing Appications
= Five international, academic and industry v
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AllScale Use Case —iPiC3D

= FetHPC H2020 project AllScale
(coordinator: Dept. of Computer Science, UIBK)

= Space weather prediction, developed with KTH
Stockholm

= Particle-in-Cell simulation

Performance improvement compared to MPI
reference implementation
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AllScale Use Case — AMDADOS

= FetHPC H2020 project AllScale
(coordinator: Dept. of Computer Science, UIBK)

= Qil spill simulation, developed with IBM Ireland
= Stencil and kalman filter for assimilating sensor data

= AllScale exceeds performance of MPI reference
implementation

AMDADOS auf Meggie (FAU)
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16 64 256 1024 4096 Sources: https://www.chemistryworld.com/features/oil-
number of cores spill-cleanup/3008990.article, Marcel Ritter (UIBK)
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GPU Use Case — Amberl6

* Theoretical Chemistry (UIBK) research,

Anna Kamenik, Klaus Lied| S0
= Prediction of macrocycle conformations Lo Cumulative Performance
= Simulation of molecular dynamics 600

= Performance increase on GPUs compared to 0
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New Concept of the Research Center HPC

= Parallelization + Optimization /% Dedicated support
* numerical methods = Senior Scientist

e algorithms Benefit for
* data structures application sciences
y & “ = Performance

= Productivity
= Sustainability

= Research collaborations

e partner in project proposals

* networking with international comput-
ing centers and centers of excellence

" Training and consulting
* programming concepts and languages
* performance analysis and optimization
e debugging
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PRACE Computers and Extreme Scale Computing

M universitat . . .
LElganruck = shorter simulation times

1.344 Cores, 50 TFlops = higher problem complexity

/ * real-world, competetitive research
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