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Future European systems:

 2021 LUMI AMD Epyc CPUs, AMD Instinct GPUs CSC Finland   500

 2021 Leonardo Intel Xeon CPUs, NVIDIA Ampere A100 Cineca Italy   250

 2021 MareNostrum5   N/A (probably an heterogeneous system) BSC  Spain   200

Future USA systems:

 2023 El Capitan AMD Epyc CPUs, AMD Instinct GPUs NNSA USA 2000

 2021 Frontier AMD Epyc CPUs, AMD Instinct GPUs OLCF USA 1500

 2022 Aurora Intel Xeon CPUs, Intel Xe GPUs ALCF  USA 1000
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The architecture affects the design of HPC software:

● Memory bandwidth

● Cache memory size

● Frequency

● Number of cores

● Instruction set:

○ Floating point operations (e.g. y = a x + b)

○ Single Instruction Multiple Data (SIMD)

● Architecture-specific features
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The architecture affects how we program the software:

● Intrinsic functions in C/C++ that are architecture-dependent

● Architecture-dependent extension of the programming lang:

■ CUDA for NVIDIA GPUs -> nvcc compiler 

■ HIP for AMD GPUs -> hipcc compiler

All in one solution (CPUs, GPUs, FPGAs):

● OpenCL: open-source framework in C/C++
● OneAPI and DPC++: developed by Intel, C/C++ framework and

 extension of the programming language
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