urn:doi:10.60953/bf3e2015-85a9-41cd-8819-e1f7fd4al711 R8/18/1748

David Groep

ltalian Cultural Institute.
Amsterdam
May 2025




A few words on Nikhef and

sub-atomic physics as a global endeavour ||

Dark Energy
Accelerated Expansion

Afterglow Light
Pattern  Dark Ages Development of g _
380,000 yrs. / Galaxies, Planets, etc. " A\

/ =7 /

.....

1st Stars
Q(ATLAS about 400 million yrs.
EXPLRIMENT
g Big Bang Expan:
13.7 billion years

« with collider physics, primarily at CERN
« astroparticle physics:
particles, radiation, and ripples coming from the universe

Computing and networks for research crossing borders with ease

We probe our world, made of particles and fields,
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Discovery of Gravitational Waves

Nik]|hef

images: atlas.cern.ch, CERN, LIGO-Virgo Collaboration




and almost all beyond the Netherlands
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/ Pierre Auger - UHECR

. LNGS — 2o
" Profondita, .4 km gl /‘% T/ Ok
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Gravitational Waves [

B at Virgo
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no telescope

" EEDM: the &
only one in NL ... images: Pierre Auger collaboration, Virgo collaboration, Xenon-nT collaboration, KM3NeT collaboration, INFN, LNGS, Nikhef
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ICT Infrastructure research for Research Infrastructure at Nikhef

Algorithmic design Infrastructure for Infrastructure, network
patterns and software trusted collaboration and systems R&D

« scientific software (GPU) « trust and identity for * building ‘research IT facilities’
acceleration, ML tracking, enabling communities
application architecture « managing complexity of « co-design & development

« software design patterns for collaboration mechanisms .« data throughput innovation
workflow & data orchestration, . securing the infrastructure .« research on IT infrastructure
and (energy) efficiency of our open science cloud
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ICT infrastructure for research as research infrastructure
hardware, software, services, competences and people

-_————

«

/ Thematic (domain-specific) DCCs
National coordination per domain, internatlONAL collaboration, brokering domain
expertise, collections, tools, FAIR-standards, training

\

e n e n
1 ®
[ Y ]
'»: o= :
\ )

SUfspot  SURF

\ Local DCC

Supporting local needs within constraints of
local infrastructure, budgets & policy
Institutional & domain data stewards, data science centres

i
e-0

Local DCC

AN

High-performance data processing
Do you want to pracess and store large volumes of data? Our team of experts can

support you in using Gur high-throughput data processing systems and storage
solutions.

Questions? Contact infomsurfsara.nl

Forp ing large, datasets

urhigh-throughput data processing services are suited for projects that require
processing of large, structured datasets. Such as instrument data from sensors,
DNAsequencers, telescopes, and satellites

e gl pssing services |

[

R from the fve thematic D(Cs - Digtal
Tompefence esfes.

Cross-domain &
large-scale IT
infrastructure

Genericinfra &
expertise for data &
software
stewardship

Integrale aanpak voor digitalisering
inde wetenschaj

Connecting to
international
e-infrastructures

Images: ATLAS Rucio volume, (from rucio.cern.ch); optical network: NDPF ‘deel’; User meeting Stoomboot Office Hours (both Nikhef)); Snellius opening visit; HPDC service page (both SURF); TDCC image by Ruben Kok, LSH TDCC and DTL
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HTC/HPC infrastructure: federated joint processing in NL

One of the processing sites of the joint federated infrastructure

=

10,0 k 7+ ; ; ' ' ; 5 El

© E H H H H H B : : : . .
T £ "% Multi-domain e-Infrastructure
0 3.0 k "1 ENMR: structural biochemistry
£ = Project MinE: ALS (health)
5k E.0 K Xenon: direct DM searches
23 TROPOMI: earth observation
ET 4.0 k DUNE:
§ 5 * long baseline neutrinos
2 2 2.0 k LIGO-virgo:
Qo + Gravitational waves
S g Alice, ATLAS, LHCb

° 0.0 : . i
Z 5 Thu cat Mot Wed Fri LHC (NL) experiments
@©
E i B LHCh B ATLAS M Aalice B LICo-Yirga B Carkmatter-Xenan B Auger
S0
o=z

O Life sciences [ Running Jobs [E Running LHC Jobs [0 Load average [l CPUS
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SURF as linking pin between research and e-infrastructure

* National ‘Tier-1’ federated computing with e
heterogeneous HTC/HPC, Quantum, Al/ML capacity

» Secure Supercomputing for (social) sciences
» Federating institutional HPC facilities

» Data archiving and large FAIR repository services

Download JSON Data / Download CSV Data

 Stimulating - with NWO - ‘digital competences’
for researchers via the NL eScienceCenter

Elapsed time * Number of Processors (hours) by Resource Centre and Month

=N S

TSt \/\/\/

* trust, identity, and AAI research federation

as a transnational effort — like research itself

Computing and networks for research crossing borders with ease Nik|hef




Scalable HPC: from local “Tier-2” to European “Tier-0”

e & EuroHPC
Neosc

Nikhef “Stoomboot”
Analysis Facility

with local expertise
to enable exploitation
of European and
global resources

ALICE, Leiden

foundation as well as stepping stone

Computing and networks for research crossing borders with ease Nik|hef




Collaboration has long since outgrown the one terminal

:

| With one system using several racks

=_| and with just a few people hunched over them

e T E—




Networking is the mainstay: be it for computers ... or for people

Stockholm

N

From: Stephen Wolff 3 fr—

sent Thursday, November 17, 1988 8:28 AM = E e NECSX2 |/

HOSTMASTER@SRI-NXC.ARPA: rick@seismo.CSS. GOV s it L
Slbject Re: [HOSTMASTER@SRI-NIC.ARPA: Re: mcvax internet connection) 1737

NLR

Thggkssfg; the additional information re: CWI-ETHER, net

ANSNET/NSFNET

VY VYV

This is to let you know that we have changed the status of this
network to connected.

Sue - Thanks!
Rick - Go!
-5

s “‘c') Fer:-/( 2. fn-@t_/ o Ao
1 wdor
O %‘wxsﬁ/&s/f:r/e e nferne

= w2 MB/s leased|

Koy
[ mseno Houson, TX
-
%.., = T HRs =5
D F =1 4
= =
T [ ]
m-ll!lwﬂll

See https://personalpages.manchester.ac.uk/staff/m.dodge/cybergeography/atlas/historical.html for more historic maps

right-hand image: SURFnet2, 1990, first email to MCVAX at CWI from https://www.cwi.nl/en/news/cwi-celebrates-25-years-of-open-internet-in-europe-in-november/
i : International Backbone Router Local Area Network “IBR-LAN” at Nikhef, room H1.40 as seen in 1996

Computing and networks for research crossing borders with ease
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Wl Nikhef Housing has grown a bit
&= since

f - connectivity data centre
focussing on global networking

“ PeeringDB

NIKHEF Amsterdam

Networks Local Exchanges
422 25

Nikhef science data centre
federated in the SURF
national Tier-1 facilities

« focus on throughput
compute & storage

https://www.nikhefhousing.nl/ PeeringDB data: https://www.peeringdb.com/fac/18 (May 18, 2025)
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Riding the infrastructure innovation chain together

Computing Operational Research
Sciences (near-term, NextGen storage,
Research 800G+ network, QC & simulators)

From Quark to Quantum ... with LHCb

Jacco de Vries: Maastricht University/Nikhef jdevries@nikhef.nl
Daniel Campora: Maastricht University/CERN dcampora@cern.ch
Kareljan Schoutens: UvA/QuSoft ¢ .m schoutens@uva.nl

David Groep: Nikhef davidg@nikhef nl

Avriana Torres: SURF ariana.torres@surf.nl

slicesri

current status of
partnership
Introduction
L] Quan & . L Spmch <3N
: ninal % s .
= Sign] Blok opslag apparatuur (SATA/SAS)
=1 » o
- Future Computer Systems and Networking Research in the applif .
= Netherlands: A Manifesto implioims
— simuj
1 ICT Research Platform Netherlands, SIG Future Computer and Network Systems and
Editors: Alexandru losup (WU, A losup@wu.ni) and Ferando Kuipers (TU Delft, FA Kuipers@tudeiftnl) ‘e e "
- espe| .
E Executi FICY: RrS————
* xecutive summary dired -
— Society’s engine for a responsible and sustainable future? Computer Systems! Our modern futurd
= soclety and competitive economy depend on a strong digital foundation and, in turn, on sustained comy] -
X computer systems research and innovation. Computer systems, ranging from small, embedded h
+ devices to large data centers and the networks that connect them, are a remarkable technology area NEW.

with an outstanding Impact on saciety. This manifesto focuses on the Netherlands, where data centers
and related ICT infrastructure enable over 3.3 million jobs and over 60% of the GOP, and novel
services and products, and where every €1 invested in such systems generates €15 in added value.
Sustained in capable have made the home to one
of the largest data hubs in the world. Cloud adoption exceeds 90% for economic organizations, and

65% for government and public education organizations. Our overarching goal with this document is
to highlight the grand societal, and scientific and challenges in future

computer systems and networking (the CompSys area), and to outline how to maintain the leading
position the Nethertands has in this area.

Computing and networks for research crossing borders with ease

Future-proof digitalization requires ICT research and development (R&D), now. The Dutch . . . . . .
Government and societal stakeholders have identfied an urgent need to expand economic and social SC a | n g an vV a | atl O n Wlt ap p | C atl O n S
R an b e i et lntucratton 10T L thelr Loslarie. nmsessos: Stustita o

Operational innovation
(procurement, systems
vendor co-engineering)

Vertraging

1.00w

Download

Nik[hef




SURF Experimental Technologies Platform &
Nikhef Nationale Speeltuin

Researchers

Engineers

SURF-ETP

Open and collaborative
environment to foster the
assessment of cutting-
edge technologies and
methodologies.

Engineers

Leverage their technical
skills and motivation to
surf the state-of-the-art.

iRODS & Overview g

Compute

Intel GPU Max 1100

¢ v v v v v v v v v v

> Stories

Xilinx VCK5000 Versal Cerebras WSE-2

Network

Storage

Achtbaan's Snelheidstester

https://servicedesk.surf.nl/wiki/display/WIKI/Experimental+Technologies+Platform and https://www.surf.nl/en/etp; https://nationalespeeltuin.nl; https://www.nikhef.nl/pdp/doc/facility

Nik|hef
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And since speed does matter

N/

Nikhef empowers subatomic
physics research with AMD EPYC™ Nik[hef m.
CPUs and Radeon Instinct™ GPUs

Lo LAL

Interface: ae66, Enabled, Link is Up

Encapsulation: ethernet, Speed: 1200000mbps

Traffic statisti
Input bytes: 491308044270834 (5226505855762
Output bytes: 55684866 (49256

7575&55521_5 (1020790999 1 1 02 Bpps il

48

ackets

Nik[hef

- ok eyl o b smen @ 2 s Test with superfast 800 Gbit
S ; : : ‘ internet between Amsterdam and
e | | i vors Uy suamzesie) Cuariass : 5 CERN successful

Deploy AMD EPYC™ 75029 and 77020 CPUS,
and AMD Radeon Instinct™ MISO GPUs.

= j e e
Faster processing and the ability to ytes from X Y s time =

B n y L s W BB T Nokia and SURF have successfully tested an 800 Gbit/s data connection between
xpuricl fota v v z Y Nikhef in Amsterdam and CERN in Geneva. Such a connocnon is needed to transmit
AMD TECHNOLOGY ATA GANCE . - - s data from the up ing high-lumi y LHC

mozw(rsmmwnmmm PrOCESSOrS af
sor it 54 cores
AMD Radeon rthes s 0 requird and the soluton ricethat digned  XPeimene il tag pOiCHAD Sy The test used existing fiber-optic connections through Belgium and France toward

TENOLOGY PARTHER ::::::‘:;m. i .m’iﬁf;"i;ﬂ‘f:ﬁg N | |/< }— E F, S LJ R F A N D F L_/I N G | B L E ! Geneva in Switzerland over a total distance of 1,648 kilometers. An 800 Gbit/s

close 0. factor connection is about a thousand times faster than the Internet connection in an average
Lenovo

red by about a
“This means that the

experiments, but all of them require a et e W dul wich that,

e o W e T BENCHMARK FOR THE WORLD"  househoi

explan; Aaij. TW staff usually work on AMD EPYC processors. and GPU. lrrl‘lﬂ“m
T M - A Nokia's latest photonic technology, the sixth-generation super-coherent Photonic
- Q RX_\G E p E R FQ R I\/] ~ N ( Service Engine (SPE-6s), was deployed in the tests, along with 16QUM-shaped

modulation. The results of the tests will be announced in more detail next week at a
AMD + NIKHEF CASE STUDY b= Nokia expert conference in Athens.

Companies Double Current Performance R paahw
the New Bar at 6.55 Million Read 10PS

the
hunger for growing .|..u processing abilty.

‘experiments Nikhef s involved .

Image: Minister of Economic Affairs M. Adriaansens launched the Innovation Hub with Nikhef, S bstomgeving-voor-supersnelle-netwerktechnologie
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Our science data flows are somebody else’s DDoS attack

Betastingsdienst

9 Belastingdienst

# Home

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

Ik heb een DDoS aanslag op mijn netwerk ontvangen -

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

wat nu?
Lees voor
v . . Opde U ontvangt een DDoS aanslag op uw netwerk, bijvoorbeeld omdat u vergeten bent werkende
De syStemen testen dankZIj een l.II'IIEke samenwerklng Een god tegenmaatregelen te nemen. Er staat dan een geschat aantal pakketten per seconde op uw
Dinsdag 14 maart 2023 | Het laatste nieuws het eerst op NU.nl Examer]| monitoring,
Het begon in 2018. Een bijzondere Wat getheoroeerore o
samenwerking tussen overheden v ditartikel?
g y ragen over dit artikel Bandbreedte Pakke(jes
internetproviders- en exchanges, Terug naar boven 4

academische instanties, non-
profitorganisaties en banken. Nadat

s s —
duidelijk wiGtfrrorcrT o rfoc OC OOV OT OISOV O T O W OT O

NU+ : - i leD . .
- simpele DB ot ‘red team’ is verantwoordelijk voor de

Forse ddos-aanvallen en nerdgrapjes tijde}\s n platgelegd, |
nachtelijke oefening overheid vapenen tegen| @aanvallen, het ‘blue team’ voor de

alitie. Onlangs|

verdediging. Een van de partijen die aan de

Door Rutger Otto

avond meedoet is Nikhef #1. Tristan, IT

12 feb 2023 om 05:02 © 202 reacties
Update: d geled - S -
pdate: een maand geleden architert hii Mikhef geaft aan “dat zii dit

Image sources: belastingdienst.nl, rws.nl, nu.nl, werkentegennederland.nl
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S
ﬁ. LSTTTON

LCO2 cooling of an AMD R adripper.3970X [SBMOEHAHZ processor (= !L_.25x:n onjinal speed) sustained,Quer

|

PLCO2 test bench system (https://hwbot.org/submission/4539341) } (Krista de Roo en Trista] S




. it is not always the most scalable solutlon'
J Y g,

CO, 2PACL with PLC s Insulated test box

m
Nikhef 2PA LCO2 cooling setup. Image from Bart Verlaat, Auke-Pieter Colijn CO2 Cooling Developments for HEP Detectors https://doi.org/10.22323/1.095.0031
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Molto grazie

David Groep

@ sver . Nik[hef P



