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Error Correction for TensorCores

Structured Low-Rank Matrices
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previous work. We develop a novel method that also corrects for this

We extend this highly parallel factorization from HSS matrices to more error, which allows us to exactly match an GEMM in single precision,

general H*-matrices, which can be applied to 3-D problems. while exploiting the compute capability of TensorCores.
Pretraining Vision Transformers Large Language Models
on Synthetic Images Pretraining of vision transformers e are currently involved in multiple international efforts to pretrain
M s Bar ] poy reduires a huge amount of real some of the largest language models. The systems we are using
Lm 'Mages, but huge datasets such  include Fugaku, LUMI, and soon Frontier and Aurora. Pretraining of
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and societal bias. We are able to match the pretraining effect of real
images when using our synthetic image dataset VisualAtom.
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A Large-scale Foam Simulation
using a Multi-phase Field LBM and AMR

Foam formation with
a stable thin liquid
film is very difficult to
simulate using
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3 bgundar;_r layer

conventional HR
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bubble break-up. Adaptive Mesh Refinement has been introduced so sweeper by using a simulation based on the Lattice Boltzmann Method

that the thin liquid film can be simulated efficiently. Herein, we with a cumulant collision term suitable for a large-eddy simulation model.
demonstrate a simulation of foam formed from 200 air bubbles using It is found that a lift force appears when the spin axis inclines to batter
our proposed method. direction with 50-60 degree.

AMR for Multi-phase Flows Dynamic Load Balancing using A Space-filling

Simulations for multi-phase flows Curve

require high-resolution grids to I — |A Hilbert
capture phenomena at the interface. ; e |
By using the adaptive mesh g ‘ 5 ) s
refinement (AMR) method, which oo
dynamically adapts high-resolution
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For large-scale
particle-based

~__ simulation and Adaptive
T Mesh Refinement
| (AMR), itis a critical
' issue to achieve
| computational load
| balance and equal
memory usage on
- multiple compute
| nodes. A domain

multi-GPU computing to assign an partltlonlng in terms of a space-filling curve(SFC) is one of promising
equal number of grid points to each candidates and it is recognized that a 1-dimensional mapping of
- GPU. The figures show the 3-dimensional space by cutting the equal length. Due to low cost of
large- scale free-surface flow simulations for the dam-breaking process SFC domain partitioning, it is suitable for frequent re-partitioning in the

and corresponding domain decomposition for 64 GPUs. simulations of unsteady phenomena.
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