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e Latest HPC research and technologies

Al / Machine learning

e Cloud computing

e Cybersecurity

e Quantum computing

e Sustainability

e Carbon neutral / negative
e Net zero

(National
Supercomputing Center (NSCC)) Alliance
of Supercomputing Center (ASC)
ASC
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2.1
/
02/26
02/27 HPC Asia 2023
HPC Asia 2023
02/28 - 03/02 Supercomputing Asia 2023
03/01
03702
2.2
o 02/27 ( )
(2023)
(Taiwania 4 ) ARM
CPU
2nd

International workshop on Arm-based HPC: Practice and
Experience (IWAHPCE 2023) Energy and Resource Efficiency of

Data Centers (EREC)

e Experiences from 4 years of running a production Arm-

7125
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based supercomputer

2018 Isambard ARM64
Marvell
ThunderX2 (32 ) Isambard 2 2021
ARMB4 Fujitsu A64FX (48 )
(Software
stack )
Isambard
ARM
Isambard
x86
Python R
Isambard

(Native code)

x86

Isambard 3 ARM64 Nvidia Grace

e Performance Study on CPU-based Machine Learning with
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PyTorch
PyTorch
(Fujitsu AG4FX Intel Xeon 6148 / 8160 / 8358) (Arm
Fujitsu GNU Intel LLVM) (BLAS) (Fujitsu

SSL2 Arm Performance Libraries OpenBLAS Intel MKL)
BenchDNN ResNet 34
(21.8M) ResNeXt 50-32x4d (25.0M) Wide ResNet 101 (126.9M)
PACS CIFAR-10

128
x86 ARM
( 20%-100%) ARM
x86 ResNet 34
Fujitsu A64FX Arm
(Scalability) GNU PyTorch Arm
22 21 ( 10-20%
20-40%) BenchDNN
FP32 x86 ARM
INT8 ARM
x86 AVX512 VNNI

e Application Experiences on a GPU-accelerated Arm-based
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HPC Testbed

Oak Ridge National Laboratory (ORNL) ORNL
GPU ("'GPU-centric™)
ARM

Wombat (https://www.olcf.ornl.gov/olcf-resources/compute-

systems/wombat) 4 HPE Apollo 70
(Marvell Thunderx2 CN9980 + Nvidia V100) 16 HPE Apollo
80 (Fujitsu AG4FX) 8 Nvidia ARM Devoloper Kit (Ampere

Altra Q80-30 + Nvidia A100)

ORNL ( ) 2019 Marvell
Thunderx2 CN9980 + Nvidia V100 12
2022 Ampere Altra Q80-30 + Nvidia A100
11 20
ARM

SpecHPC (Benchmark) Exastar
(Stellar astrophysics) GPU-I1-TASSER (Bioinformatics) LAMMPS
(Molecular dynamics) MFC (Fluid dynamics) MILC (Quantum
chromodynamics) NAMD (Molecular dynamics) PIConGPU (Plasma
physics) QMCPACK (Chemistry) SPH-EXA2 (Hydrodynamics)......
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NAMD ARM
2019 ORNL 2022 ARM
CUDA (2019 Beta ) OpenACC
OpenMP Offloading ( Fortran GPU
) Spack
ORNL ARM CPU GPU

(""ARM CPU as a host

processor for GPU fairly works. Basics are there.™)

e Optimization of NumPy Transcendental Functions for Arm

SVE

Fujitsu NumPy Python
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(Transcendental function)

ARM NEON ARM SVE ARM
NumPy
Fujitsu Fork ARM SVE
SIMD Inlining Loop unrolling NumPy
Fujitsu Fujitsu A64FX
log10 3)

NumPy

NumPy ( SLEEF ) Fujitsu

"-Kfast" NumPy
e Evaluating DAOS Storage on ARM64 Clients

Distributed Asynchronous Object Storage (DAOS) Intel

Hadoop/Spark TensorFlow-10 Python "dictionary"
HDF5 MPI-10 Intel Optane
(Intel ) NVMe
DAOS 2.3 ARM64
(Client) Fujitsu A64FX
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I0R ( ) mdtest ( )
DAOS ARM64 (Server)
DAOS Intel Xeon Icelake
Fujitsu A64FX 32 GiB HBM
ARM64

e Are we ready for broader adoption of ARM in the HPC

community: Performance and Energy Efficiency Analysis of
Benchmarks and Applications Executed on High-End ARM

Systems

ARM64 (Amazon Graviton 2/3 Ampere
Altra Futjutsu A64FX Marvell ThunderX2) x86-64 (AMD
Intel)

ORNL CPU 18
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Tested Compute Resources

HPCC NWChem OpenFOAM GROMACS Al

Benchmark Alpha Enzo

HPCC: HPC challenge benchmark GROMACS: Molecular Dynamics of ar Sy NWChem: Quantum Chemistry

Al-Benchmark-Alpha (Tensorflow) OpenFOAM

ARM x86
HPCC ARM
x86
x86 ARM Amazon Graviton 3
x86
GPU GPU
ARM
x86
ARM GPU
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x86
e Reframing the Energy Cost of Computing

Leibniz

Frontier 20 Mw

Global Optimization Strategy

PUE ( ) (HPC

) (HPC )
(HPC )

Lancium Compute

PPW PUE

Lancium Compute

(Variability)
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(Congestion)

(Curtailment)

Lancium Compute

PPW  PUE

e Proactive Power Management in HPC Centers: Opportunities

and Challenges

Leibniz (Leibniz Supercomputing

Center, LRZ)

LRZ

(Power

capping)
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LRZ

e Machine Learning Based Modeling and Simulation of

Computing Systems

(Brookhaven National

Laboratory, BNL) SimNet

(https://qgithub.com/lingda-1i1/simnet)

gem5
(https://www.gem5.0rg) SimNet gems
100
SimNet
e Auto-tuning GPU code for energy efficiency
GPU GPU

GPU
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(Auto-tuning)

GPU Kernel Tuner

(https://github.com/KernelTuner/kernel_tuner)

GPU kernel

CUDA OpenCL

Kernel Tuner

GPU GPU Nvidia
Management Libray (NVML) Power Sensor 2 ( )
6
24.3+£12.1% 42.0£24.1%

o 02/28 ( )

e Opening Keynote: The Fugaku Supercomputer - Past,

Present, and Future of Exascale

(RIKEN)
(Fugaku)

HPC
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2022
CPU Power gating
30%
2022
10% ~ 15%
100 W

e Keynote: Energy Efficient Supercomputing in Australia:

Strategies towards Net Zero

Pawsey Supercomputing Center

Mullaloo

e Industry Plenary: The Path to Zero Emissions Computing

CPU GPU 10
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Traditional Cooling Approaches are Reaching Critical Limits

e Best Paper Award: Reducing shared memory footprint to
leverage high throughput on Tensor Cores and its flexible

APl extension library

HPC Asia (Finalist)

NVIDIA Tensor Core
(Throughput) Tensor Core
- NVIDIA A100 GPU Tensor Core
300 TFlops Tensor Core
Tensor Core / (B/F)
Tensor Core

Memory-bound HPC

Roofline model Tensor Core -

WMMA API
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factorization )

NVIDIA Tensor Core

B/F
CUBLAS
WHMA API
CUBLAS

e 03/01 ( )

Tensor Core

GEMM  Cholesky
CUBLAS

GFlops

e Principles and Systems for Al Supercomputing

ChatGPT

Taiwania 6 GPU
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o High-performance 1/0

NoPFS (Intelligent

prefetching)

o High-performance Compute
Quantization, Sparsification
o High-performance Communication (Network)

Data parallelism, Pipeline parallelism, Operator

parallelism

e Poster Session

An Evaluation of Reducing Power Consumption in Taiwania 3

Supercomputer

Opening Keynote: The Fugaku

Supercomputer - Past, Present, and Future of Exascale
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e Fugaku 0%
RIKEN (Atsuya Uno)
(System Operations

and Development Unit) Fugaku

e 03/02 ( )

e Quantum Mechanics Modelling ot Materials Tor Clean Energy

& Sustainable Electronics Solutions

e Science In Silico: Combining Simulation, Machine Learning

and Statistical Inference

HPC
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HPC AWS

(Rendering)

(Simulation Machine Learning Deep

Learning)

HPC Asia 2023 SCA (Supercomputing Asia) 2023
CoNGA (CONFERENCE ON NEXT GENERATION ARITHMETIC)

HPC Asia NSCC

HPC

HPC Asia
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Asia

HPC

ASC
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HPC
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