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The three pillars of Nikhef Physics Data Processing

Algorithmic design
patterns and software

« designing software for (GPU)
accelerators, new algorithms,
high-performance processors

« software design patterns for
workflow & data orchestration

Infrastructure for
trusted collaboration

trust and identity (‘'SSO’) for
enabling communities

managing complexity of
collaboration mechanisms

securing the infrastructure
of our open science cloud
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Infrastructure, network &
systems co-design R&D

building ‘research IT facilities

co-design & development
big data science innovation
research on IT infrastructure
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Towards heterogeneous computing at scale
« Allen for LHCb’s GPU-based HLT1 commissioned

« Roadmap for more hybrid computing

e alternative architectures:
non-x86/ARM, GPU+FPGA hybrid dies

o,

For the long term: Quantum Computing algorithms exploration
* in collaboration with our experiments (notably LHCb and GW), QuSoft, SURF, IBM, ...
» personal expectation: ‘production’ use far away (>20357?),
but work on algorithms, even if ultimately not QC, very interesting anyway

Image: LHCb’s Allen team: Daniel Campora (Nikhef & UM), Roel Aaij (Nikhef), Dorothea vom Bruch (LPNHE) (source: LPNHE)

Fancy a (peta)?b(yli)te ... PDP at the Nikhef Jamboree

Nik]|hef




Data Processing Facility
High-Throughout Compute & Storage EmmrErmmrr=r=

ATLAS + Alice

+ KM3NeT=~2/3

NL DNI mfrastructure at NIKHEF & SURF 4 11 Aprll 2023

* National Infra(NL-T1, IGWN, KI\/ISNeT,

INFN-T1

Xenon, DUNE, WeNMR, MInE, ...) e
« and Stogmboot (Nikhef users) " Computecanece cader
_~ NL DNI == UKIF-NORTHGRID-LANCS-HEP
now ~ 126000 cores, 13 PByte storage o e Vet core
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Occupancy: NDPF DNI processing facility. Dip in mid-2022 shows migration of IGWN nodes back to HTcondor
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Innovation on infrastructure

Nikhef empowers subatomic
physics research with AMD EPYC™
CPUs and Radeon Instinct™ GPUs

Deepening our understanding of the universe
with AMD EPYC CPU-powered and Radeon
Instinct GPU-accelerated servers.

AMDDU
EPYC

Nik[hef m

y Thiee are at CERN: the
are as much about the computing power fyigg and ALICE experiments. There F U N G I B E
: area . At the 2 iment, covering
Nik[hef e o : L
the in Argentina. The iped with
- i hat arive
NoRSTRY dehu:dmulgmamd from the universe. Then there s the neutsino-
Subatomic Physics ‘waves in 2016, the and the cs exper
p o ch i ient. Finaly,
o in the universe are produced sroup that i 2 member of the LIGO-
Increasing data throughput with higher .
1/0 and memory bandwidth P o e a
—_— [ public prejects ke i Lit's
poa RDRBO . o NIKHEF, SURF AND FUNGIBLE SET NEW
Radson Wutinct™ buikding blocks of matter,” with the “The scientists ahways want more
! it ceplins Rocl Adh Shmtifc AMDEMLdister”  data: ws..q.m:gmkm
_ Staff Member at Nikhef arefewexperimental physics papers
o PEEAE o Droomior BENCHMARK FOR THE WORLD'S FASTEST
i i i Member, Nikhef data.” And in this feld of physics, to

Fasterprocessing and the abity to this nstitute i o find the
hamess GPU-accelrated machine i universal bos of budding ot more datayou b a more

e e i S T STORAGE PERFORMANCE

T P throw at this quest, the more that can be
AMD TECHNOLOGY AT A GLANCE Uiscovared. Thi lod the toam o AMD EpyC= 10 3bout fve yearsthe LC willincrease the

OCSEOTE i et ich  number of collisions detected by about a

o o R U asich Factorof 10" says i, “This means that the

SR e thesolstion prce it vl of . ekt the
o

ol oo s e Companies Double Current Performance Record, Setting

periments,bot of am eqube l?:}’fﬁ:mmmm:n#ﬂn?m,._ the New Bar at 6.55 Million Read I10PS
e 0k sl workat VRl wecatuh s ik frerhri :
explains. Mﬁ' ff usually work on AMD EPYC processors and GPU acceleration

solutions to satiate the
hunger for growing data processing ability.

‘experiments Nikhef s involved in.

AMD + NIKHEF CASE STUDY

Image: Minister of Economic Affairs M. Adriaansens launched the Innovation Hub with Nikhef, SURF, Nokia and NL-ix, January 2023. Composite image from https://www.surf.nl/nieuws/minister-adriaansens-lanceert-testomgeving-voor-supersnelle-netwerktechnologie
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Our science data flows are somebody else’s DDoS attack

A #9 Betastingsdienst

?%i" Belastingdienst
Ly
#A Home

Home » Aanslagen > lkheb een DDoS aanslag ontvangen - wat nu?
# Home = Menu Zoeken

Ik heb een DDoS aanslag op mijn netwerk ontvangen -
wat nu?

Home > Actueel > ICTeninformatievoorziening > De systemen testen dankzij een unieke samenwerking

Lees voor
U ontvangt een DDoS aanslag op uw netwerk, bijvoorbeeld omdat u vergeten bent werkende

. . . Op de
De sy5temen testen dankzu een unieke samenwerklng Een god tegenmaatregelen te nemen. Er staat dan een geschat aantal pakketten per seconde op uw
Examer] monitoring.|

Dinsdag 14 maart 2023 | Het laatste nieuws het eerst op NU.nl

Wat g

Bandbreedte Pakketjes

Het ‘red team’ is verantwoordelijk voor de

aanvallen, het ‘blue team’ voor de

Forse ddos-aanvallen en nerdgrapjes tijde;is Verd Edlglng Een van de PE rt”en dle ddan de

nachtelijke oefening overheid

avond meedoet is Nikhef al. Tristan, IT

Door Rutger Otto

A
12 feb 2023 om 05:02 :
Update: een maand geleden @ 202rsacties

Image sources: belastingdienst.nl, rws.nl, nu.nl, werkentegennederland.nl

rehitect hii Mikhef oesft aan “dat zii dit
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Stoomboot by community (GRISview weekly)

Some services you use today ... e

Running
Jobs By
Group

« Stoomboot: ~2000 cores and ~3 PByte dCache | ..
« Callysto: JupyterHub with sHoME and SSO login
 eduVPN: securely access Callysto and your home
« Mattermost’s ‘STBC-users’ channel to talk & ask
« eVA, SURFdrive, and FileSender to collaborate

 Experimental services: ShareMD, Commute, ...

But do read https://www.nikhef.nl/pdp/doc/experimental-services before using experimental services ...
Stoomboot statistics: https://www.nikhef.nl/pdp/doc/stats/stbc-grisview-week, https://www.nikhef.nl/pdp/stats/stbc/intern/stboc_summ_plots
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https://www.nikhef.nl/pdp/stats/stbc/intern/stbc_summ_plots

But why not get results faster on our next-gen clusters?

although ... why is nobody using stbc-iexp?

. towards ~ tomorrow

new clusters likely by the end of 2023 ...
today’s Genoa already +30% HEPscore performance

SUMMARY

INSTITUTIONS

TuDelft OB  TUfeREEr mymeswes dions

And containerise your work in the future!

better access to GPUs on stoomboot

run on newer hardware that will use Rocky 8 or 9
prepare for data analysis preservation and good research data management
when we link Stoomboot dCache to our institutional Research Data Management
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And this year,
the stoomboot
winner is ...

—

CPU time [d

Animation: Dennis van Dok,

2022-05-09
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source: https://gitlab.nikhef.nl/pdp/stoomboot-animation Wall time [d]
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Your new knowledge base starts here, on kb.nikhef.nl/ct

nikhef.nl B ¥ C ,, B asspkma [ asdmkma §

n  CT User Documentation

CT User Documentation InteraCtlve GPU nodes Table of contents
Home Introduction
ACCOUHIS T TP Rl WA WL T
Calendar & M JupyterHub
Printing Indico Registering to indico.nikhef.nl.
Laptops & Hal
Mathematica License i . ; o ] ) )
Network (VWirg You do not have to register yourself to the Indico service. Login with your single sign-on Nikhef
Telephone . R ..
Mecing Rood Matlab credentials (account name and password). Usually there is no need to login in case you only
m M
- - events, upload
CT User Documentation . Table of contents ltegories and
Home Instructions Introduction re managed by
Accounts > . - - - - Instructions
If you want to connect to your Nikhef desktop after installing eduVPN, follow these instructions.
Calendar & Mail > Description
Printing > o Windows v Secure Internet tOp level
Laptops & Hardware ¥ Privacy considerations
Metwork (WIiFinVPN) v I . Institute Access
nstructions Images
Connecting fo Networks Privacy considerations
eduVvPN Visit the eduVPN website to download the software: 1. Download eduVPN Useful links
eduroam Visitor Access R
Telephone > by edu\i.F_’N
o veer s
Soffwars & S

Storage



Fancy cake?

Meet at the Computing Office hours — ‘ask us anything’

« 1300-1500, first Thursday of every month
« SP110 ‘Spectrum Noord’
» slice of cake with every guestion

Join the Nikhef Computing Course for a
structured learning approach

e https://www.nikhef.nl/pdp/computing-course/
 materials at https://indico.nikhef.nl/e/computingcourse2022
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https://www.nikhef.nl/pdp/computing-course/
https://indico.nikhef.nl/e/computingcourse2022

Next up
“A tour of Italian CPUs, and our speedy road south”
(Erik Kooistra)

David Groep

% Maastricht University N l k h ef ®



