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TOP500

Ranking list of HPC machines every 6 months

Two main metrics:
@ Rpeak: specification on CPU/GPU

@ Rmax: based on the run of a benchmark

Based on LINPACK benchmark:
@ Linear algebra
@ Choice of an instance size
@ Nmax: size of the best instance that obtain Rmax FLOPS
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Data of Top500
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Rank 1
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First rank 1
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Accelerator/Co-Processor Cores | 0.376
Rmax 1
Rpeak 1
Nmax 0.988
Nhalf 0.034
HPCG 0.226
Powe 0 6

OW
Fanny.Dufosse@inria.fr

Carbon impact of HPC

Site ID

[EETY | (I BTN Y QINIY U SN G QYUY SNy QYUY Iy g e

June 25, 2024




Data of Top500

Rank 1 Emaxk 1
Previous rank 0.906 pea
Nam 0.806 Nmax 0.988
Ca © - - Nhalf 0.034
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Energy efficiency 0.376
Segment 1

Processor 1
Total Cores L Accelerator/Co-Processor | 1
Accelerator/Co-Processor Cores | 0.376
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Different benchmarks

2010-2014 | 2014-2018 | 2018-2022

top 1 13.20 4.24 7.68
R top 5 11.19 4.72 5.26
max (FLOPS) I op 15 | 8.50 453 475
top 500 | 7.07 4.58 3.44
Top500 top1 |- 5 5.47
top 5 - - 6.11
HPCG (FLops) top 15 - - 503
top 500 | - - 4.99
top 1 - 1.32 3.29
BFS (teps) top b - 1.50 1.79
top 15 - 1.57 1.76

Graph500 top1 |- - 11.81

SSSP (teps) top 5 - - 54.18

top 15 | - - 186.98

Table: Ratio of increase over 4 years periods per list between 2010 and 2022 in
Top500 and Graph500.
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efficiency

—— GreensS00 - maximum efficiency
== Koomey's prediction from 2014
102 4 == Xeamey's prediction from 2019

101 4

Efficiency (GFLOPs/Watts)
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Energy efficiency

—— Green500 - maximum efficiency
= heterogenous
—— homogenous

Efficiency (GFLOPs/Watts)
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Carbon efficiency
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Emission per machine
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Age of HPC

Mean time in TOP500 of 1.4 years f

80% below 2 years

Proportion

But how many times do they last? "
How many times per CPU/GPU? v [

Time (years)
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Age of HPC

The average apparition time per year of first apparition in the top500
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