Deployments and benchmarks
European Centre of Excellence on EuroHPC architectures

MaX codes are deployed on many EuroHPC machines with modules available to users (M), or
demonstrated by the developers and ready for installation (D). Code benchmarks (B) are
available on MaX GitLab repo. Almost all architectures are supported (S) and ready for
automatic deployment.

2 D ] 5 D P

i " ‘ 1
B Srme E G i

CEUCALION

DRIVING THE EXASCALE TRANSITION ]

Enabling materials modelling, simulations, and design at the - B - o st
frontiers of current High-Performance Computing -

LECMARDO Supported architectures

tested on similar architectures

LU

Work in progress

Meet the MaX Consortium

MareMostrum5 2 ’ : P Benchmarks
R ] CRETEI configured and execuited

EUROPEAN CENTRE OF EXCELLENCE FOR MATERIALS DESIGN

[ | l | -ME LUXINA
LIGHTHOUSE DOMAIN EXPERTS | e |

HPC EXPERTS TECHNOLOGY &
CODES & CODE DEVELOPERS & DATA CENTRES CO-DESIGN PARTNERS

|

{1 @ @: CINECA |2 AtoS |« serL

YaMbo i o
s MICN2s | @) JiLicH % LEONAROD

om

siesta __ R Performance & Scalability of
¢ sovick | (U] == (= .
Fleu MaX lighthouse codes

CSIC

A\

LBi
DFT MaX codes can exploit the computational power expressed by NVIDIA download the

and AMD GPUs to achieve high parallel efficiency on different brochure
MAX COORDINATION AND MANAGEMENT: CNR - MODENA, ITALY EuroHPC architectures:

Comparison of a middle-sized : Quasi-particle corrections for o,
benchmark system on different ( @’:un'uhl\:iiisio a GrCo interface. Scalability ‘ir d m b 0 @

parallel systems: and speedup:

Impact of MaX lighthouse codes  Faiis 5
on European research

=

Time (sec)

w
speedup GPU

| he MaX
2024 European Distribution explore the MaX codes

of Authors’ Affiliation in Peer-reviewed Publications

time (sec) for 24 hpsi calls

160 320 480 640 BOO
# GPUs

LUMI-G LED booster

MaX open-source materials simulation e T
Py BASIC FFTs BATCHED BATCHED BATCHED

codes are adopted by a large number WMHGRU  MPLCRU el I Rl

of research and industry end-users, 50| —O- LeonardoBooster | W Xo

LUMI-G -

both across Europe and worldwide, to _ == self Energy

Cod leration thanks to SYCL b
address scientific grand challenges via ode acceleration thanks to 51 Bi

and CUDA programming paradigms “Flg
exascale workflows and extreme data. of UO2 bulk systems: D

24 i16 79243, a4 o -
B 894 1792132 1440001801 o 20 a0 B0

In 2024, MaX codes received 4081 i i #Nogles
citations, 1858 of which from |
European affiliations.

Parallelization over independent kg- el
points and scaling of single kg-point Ieu r
over multiple GPUs (4 per node):

NaCl 10 k-points

300

100
30

Comeunications e FFT & Comvolutions Lnear Mlgebea oth

Number of records

Time per solver step on different

machines for a system consisting of S i esta zlu 4‘1 ::_1‘2 21‘35 4‘10
a COVID protein in water: Nodes

1250
B MareNostum 5 AlGaAs 120 atorms
B Karolina

Energy savings of MaX codes on B
various HW platforms i

B Discoverar
B Lums

Time per iteralion /s

Measured and optimized with MERIC, using simple static scaling of CPU t read more

3 ] 2 4 8 16 32 64
and GPU power management knobs. |II I IL III“| A100-GPUs
G | | . = | | ll =0 Sparse matmul ={= Coulombmat setup
ESPRESSO <G~ MT wave-prod -0~ full FLEUR

COVID Spike Frotein - & nodes

17%} |
AMD Zen2
e

199 3 129%
AMD Zen3 — - 7 |

MaX Training Programs  siouragenda

23% _ | We regularly offer professional trainings and hands-on experiences
on HPC developments and computational materials science.

7% - i &% |

10% ) | 1% 7l 1w 7% % ] 12 3934 31

NVIDIAALOO

T trainings, schools, professionals hosted researchers collaborations with
+ |
SPR +HBM=4.56 l | SPR+HBM =133 ‘ | SPR+HEBM = 257 ‘ | SPR+HBM =028 ‘ ool e and hackathons trained for tailored training NCCs and CoEs

Efficiency (GFLOPs/W) of the most efficient HW with no runtime extension

MaX web: https://www.max-centre.eu/ g MaX Newsletter: https://bit.ly/MaXCoENewsletter Follow us on:

— o * o — Finanziato Ministera delle | NE
Co-funded by TS S - Finenziets caropes 56 R beﬁ
the European Union -4 ak 9 NextGenerationEU —

— % * * -
; - — P REPUBLIKA SLOVENIJA | Iy

MaX - Materials design at the eXascale has received funding from the European High Performance Computing Joint Undertaking g..& [ ) e] [ A MINISTRSTVO ZA VISOKO E0LSTVO, | sod Research

and Participating Countries in Project (Czechia, France, Germany, Italy, Slovenia and Spain) under grant agreement no. 101093374. AT, s : ZNANOST IN INOVACIE



https://bit.ly/MaXCoENewsletter

