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NIKHEF PARTNERS

Nikhef Partnership

NWO institute & University partners
* University partners co-lead

(most) research programmes
« align with Nikhef National Strategy

Nikhef Institute infrastructure adds

« Technical competence and support
« Large computing infrastructure

« Long term strategy & commitment
Permanent Staff

PhD candidates 125
Postdocs 43
Technical/engineer 88

i support 33




Nikhef Scientific Programmes

|+ Atlas

e LHCb

Al Alice
1. eEDM

 Detector R&D
« Physics
Data Processing

TECHNOLOGQGY R&D

i © Neutrinos

* Gravitational
waves

i - Cosmic Rays

Dark Matter PHENOMENOLOGY

e Theoretical
Physics
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Technical and Engineering expertise

pictures from Nikhef's ‘Dimensions’ magazine and Computing Office Hours
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Example: the ATLAS experiment
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Slide materials from: Stan Bentvelsen, Open Day 2016

7 Introduction to Nikhef - Connectivity and e-Infrastructure for Research Nik|hef



Needle In a hstack

PRODUCED PER SECOND IN LHC RUN 2
WEAK COLLISIONS 108

WE—s E*v 15

20— E+E- 1
TOP-ANTI-TOP QUARK PAIRS 1

BB —>u+X 103

QCD JETS, P;>150 GEV 102
HIGGS PARTICLES ~1/DAY

Slide materials from: Stan Bentvelsen, Open Day 2016
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ASTROPARTICLE PORTEFOLIO @ NIKHEE
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Image sources:
Nikhef, NIOZ,

KM3NET collaboration,
NRC Handelsblad
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Einstein Telescope projected in the
EMR region, image: Marco Kraan
GW150914 event:

gw-astronomy collaborations, LIGO
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Enabling Research Programmes

. Theoretical
: Physics

Detector R&D

Physics Data Processing

13”



Data at the Large Hadron Collider at CERN
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P. Higgs, Phys. Rev. Lett. 13,508
16823 characters, 165kByte PDF - =5%¢

Nyman, https://www.flickr.com/photos/97469566@N00

Peter Higgs and Francois Englert at the 2013 Nobel b
14 prize press conference, Stockholm. Photo: Bengt a




A

ATLAS

EXPERIMENT

Run Number: 266904, Event Number: 25884805

~ 10 seconds to compute
a single event at ATLAS
for ‘jets’ containing ~30
collisions

Date: 2015-06-03 13:41:54 CEST
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Display of a proton-proton collision event recorded by ATLAS on e 2015, with the first LHC stable beams at a collision energy of 13 TeV,
Event processing time: v19.0.1.1 as per Jovan Mitrevski and 201 hys.: Conf. Ser. 664 072034 (CHEP2015
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Detector to doctor workflow

' 40 million collisions / second
proton hard /'nteraL:7 - DTOTOT

/ spectator quarks

o OATLAS

rom

- Trigger system selects

Classify particles in 1 ! 600 Hz ~ 1 GB/s data
collision and their k

physics properties:
- electrons

} - muons ‘
| - jets consisting Ny P
" of hadrons { © )

(PhD) students, in
papers & analysis notes

diagram adapted from Frank Linde; images: ATLAS collaboration, Nikhef. ... and thanks to Rosemarie Aben

Introduction to Nikhef - Connectivity and e-Infrastructure for Research Nik|hef



Nikhef's Physics Data Processing (PDP) Programme

Algorithmic design Infrastructure for Infrastructure, network &
patterns and software trusted collaboration systems co-design R&D
* designing software for (GPU) « trust and identity for * building ‘research IT facilities’
accelerators, new algorithms, enabling communities
high-performance processors . managing complexity of » co-design & development
- software design patterns for collaboration mechanisms - big data science innovation

of our open science cloud

e research on IT infrastructure




Efficient computing and ‘accelerated results’

Computing and Software for Big Science (2020) 4:7

« FASTER: computing for HL-LHC & ‘4D’ reco
- LHCb’s Allen full-GPU trigger for HLT1 e :
- now adding HLT2 and CPU NN implementations 4.30' - H',m,”, LJ;LL‘

 NLeSC GPU acceleration in LHCb
and parallel inference with ONNX+tensor ML libraries

T

« R&D roadmap for hybrid computing T

« link to infrastructure innovation & engineering with vendors T
alternative architectures: non-x86 (ARM “Ampere”), watercooling, GPU+FPGA, hybrid dies

« ‘scaling and validation’, collaboration with computer science (SLICES-RI) & ML algorithms (@UM + RU)

For the long term: Quantum Computing algorithms exploration
 in collaboration with our experiments (notably LHCb and GW), SURF, QuSoft, and Maastricht University
» personal expectation: ‘production’ use far away (>2035?), but work on algorithms, even if ultimately not QC, is very interesting

Image LHCb s Allen team Daniel Campora (lehef & UM) Roel Aaij (Nikhef), Dorothea vom Bruch (LPNHE) (source: LPNHE). Graphs: Allen inference event rate vs batch size (NLeSC)
https://github.com/LHC-NLeSC/run-allen-run
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Algorithms and detectors go hand in hand

Reducing complexity is both in hardware and algorithms
R ,\: - | ,

N\

v
T IIIIIlIIIIIIIIIlIIIIIII

If we ‘do nothing’, the HL-LHC intensity will result in hundreds
of overlapping ‘images’ that are impossible to disentangle:

* improve timing resolution to 10-50ps (more ‘frames’ per collision)
» accelerated algorithms and dedicated GPU kernels, also ‘off-line’

From: FASTER (LHCb images) and R.Geertsema LHCP2022; right: TimePIX4 (also used at e.g. M4i)
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PDP & accelerated systems

Combining GPUs and improved algorithms

but e.g. not all die are created equal
Naples - Rome added shared memory die,

linking all cores directly to memory

Rome — Milan adds shared L3 cache that

benefits tightly coupled HPC, but not HTC 100407

Genoa adds memory bandwidth again

@ Seeding

‘ Track finding

»

Track fitting

Zen2/Rome
SOC ARCHITI

ROME/MILAN 9 DIE MCM

=MW

e | | e | e

Data Rates LHCb Run 5
LHCb Run 4,
56h i 39 «CMS HL-LHC
»ATLAS HL-LHC

1.00E+06 AUCERuN3® pune  "AUCE3
- SuperNova
u w Genoa 1P Configuration
]
%) 1.00E+05 ATLAS/CMS
s LHCb
=] 1.00E+04 _ALICE -
© HERA-B. . | 2DPC
= ERA-B. o cor /00 I — —
Lol 1.00E403 Ktev_ NA62 5
= BaBar By | | 2| seross
g. CDF/DO, DUNE L
bocd = Kl
W 1008402 g 7eus oe,

_UA1 *NA49
1.00E+01
LEP
1.00E400
1980 1990 2000 2010 2020 2030 2040 S
Year = |
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Infrastructure for Collaboration

When WLCG met a global trust scaling issue

» approx. 170 sites

* over 42 countries & regions
« over 20000 users

so how many interactions ?

people photo: a small part of the CMS collaboration in 2017, Credit: CMS-PHO-PUBLIC-2017-004-3; site map: WLCG sites from Maarten Litmaath (CERN) 2021
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Scaling issues — credentials at each site does not work
NIEF state of EDG and the HEP LHC computing in 2000

NATIONAAL INSTITUUT VOOR KERNFYSICA EN HOGE-ENERGIEFYSIC A
PP LS eSS S

Guest/ students form (plexl u

” Fermilab For Office Use Ouly
ID: Action: ID Exp:
L. This form is completed m o wwonc expenis Insurance: Medical: Safety:
connection with:
il | ctherwise, viz Computer: Stkrm: Family:
CERN/User Registration NON-473: Sensitive: Verifier: Date:
CERN COMPUTER CENTRE - Ut
http://cern.ch/it/documents/ComputerUsage/Comp! Name:
‘ SWIETZER JOHN JAMES ‘
To be returned to the User Registration box at the en Last Fist Middle
completed by a user who requires a computer accou
Departmmt’ and is not yet registered in another gro University or Institution Name: Telephone:
‘ FLORIDA STATE UNIVERSITY 850-644-XXXX ‘
To be completed by the User :
Itis MANDATORY to provide the following infor:
Experiment/Department:

treated confidentially and only be used for ensurin, —

. , Exp. / Dept. Spokesperson Home Institution Contact Contact Telephone
Supply name as registered by the Users’ O DO WOMERSLEY/WEERTS | SHARON HAGOPIAN 850-644-4777
FAMILY NAME(S): oo
FIRST N AME(S) 1 e e

SEX [M] [F] BIRTHDATE: Day........Month ......... Year ......o.ocoeenne
HOME INSTITUTE/FIRM: ..o
NATIONALITY: ... LFCERN SUPERVISOR. L

To be completed by the Group Administrator:
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(Q\ARC o AARC Blueprint Architectul
& Jw

Infrastructure for Collaboration

Target specific ‘high-impact’ areas for research collaboratlon =L
 trust and identity, '
 technical architecture,

« operational security and risk management

Authentication & Authorization for Research Collaboration

« AARC TREE project & community,

GEANT GN5, REFEDS & eduGAIN, TCS & RCauth.eu, ...
* policy for interoperability for data protection, seamless service access, single-click acceptable use
* continuous technical evolution driving IGWN, WLCG in line with the AARC BPA and alobal RIs

Data processing needs of research in the (EOSC) landscape | "%

«  EOSC Interoperability Framework, EOSC Federation, Tripartite firesicre
« EOSC-A (AAI-TF), EGI, GEANT community, EOSC EU Node @

PDP: accelerating ‘time to science’ through computing and collaboration - Nik|hef




R&E services are all around you, especially outside

Nationally: SURF, ‘managed’ via the NWO Rekentijdcall
Research Infrastructures: Dutch GWIs and ESFRIs, like ODISSEI, LCG, ELIXIR, ...
Data Spaces, European Open Science Cloud (EOSC): EU Node, DistinE, ESS, Copernicus, ...

7 18 PR Ot ek AT L RSP AR A SO TER O st 0 vie

S
Credits o
i s Resource hub g GROOTSCHALIGE WETENSCHAPPELLIKE INFRASTRUCTUUR I ==
ESFRI T oy —
—
——— 1000 0 B o -
EEREANOCAPE RN EXECUTIVE SUMMARY - THEMATIC ARERS ~ CROSS-DOMAIN  AUTHRS iy e Coondelid vscipines - g = = it
THEMATIC DATA, COMPUTING ANDDIGITAL (oo B " e 9
AREAS RESEARCH INFRASTRUCTURES (Loommonocrurren ) e &= _,__O o
) File Sync & Share Interactive Notebo = . GRS
. - = pa—— Ao st | -am i - i
: . ESFRIReport  v!7 1, ?@@ T
Access to Research Infrastructures ' LISt Mastioes £1000.Container Fimfom UK Dot T @; 06 S
and Charter on Access to Rls L@ Vs ’ 0@
0

See e.g. https://www.onderzoeksfaciliteiten.nl/; https://www.esfri.eu/; https://landscape2024.esfri.eu/; https://eosc.eu/building-the-eosc-federation/
https://webcast.ec.europa.eu/eu-node-technical-launch-event-24-10-10
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European Open Science Cloud AAI federation

Collaborations span domains (or an industry sector with lots of mergers and spin-offs)

« proxies with each group

* inter-federate SP/IdP interfaces

* each federation can add own
policy and entity filtering

European Open Science Cloud (EOSC)
AAl based on federations and proxies as an exam

Access policy federation and rules of participation
go alongside the trust and identity federation
but the supporting AAI is foundational to the rest

.
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| e |
| .
| F / |
ple | e / |
| \ Federation |
| 1 |
| | |
| / |
| / |
| |
| |
| |
| |
| |
| |
| |
I |
1 |

e — P i T R i L e T T T e e e e e o o o e — — e — — — — — J

Christos Kanellopoulos (GEANT) for the EOSC AAI Federation in “The EOSC Core”, https://eoscfuture.eu/wp-content/uploads/2022/04/EOSC-Core.pdf
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QARC AARC Blueprint Architecture —=

PDP: Applied trust, identity, security D668,

| by |
e ]
=mEe
i3 q\ r { vserimonn )
; ’ii “ (=) P T
4 (5P ) Federation 2 COMMUNITY 'ACCESS PROTOCOL rris o 1
: ~ — ATTRIBUTE TRANSLATION | AUTHORISATION!
Z SERVICES

Q)

E : ’ e | — 5 : Ir Token I
om0 ' : Translation
GEANT | | |

ECTIGO Service

SURFconext - Profile Overvi & igital ¢ " T | IS
conext - Profile Overview . e, v ’
My Profile | My Apps | Exit Hame = . '? . I

SURFeanaxt Apps el

—— .
*You have given permission to share profile information with the fi protection of resources
(data, network, services)

Senvicerrpp EULA el

+ GERTeentral | Digicert s

‘The following atirioutes are reieased to this Service Fravider

(O GEANT IGTF-MICS Bobot Persans

Sumame Groep
[ PR— ===t Deta Frosaction fmpact Axssssment -an
P initial guide for communities
First name David - e
O Gamseas bcc
Entiement + ummaceterzna erg s persansi-admin
O upad csn [

- umimace:terena argtes persanshuser

Institution usor 1D davidg@nikhef.nl

organization Aikhetnl

DisplayName  David Grosp

susar

GEANT Trusted Certificate Service; RCauth; Sirtfi eduGAIN Security;
REFEDS Assurance Framework; AARC-1050;
Privacy and WISE AUP (AARC-G083); EOSC AAl; AAOPS (AARC-G071)
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PDP: Infrastructure for Data Processing

7

a

- e

Y774

Wi

?\!u,:-\, 1 : s / él'
— NN ¥
o ~

LA -

" - -"i

-t 2R

A

\
N
AR
R
L
\

T U

CERN CC B513, image: https://cds.cern.ch/record/2127440; tape library: CC-IN2P3 with LHC and LSST data; cabinets: Nikhef H234b
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WLCG and Dutch National Infrastructure

11 global Tier-1 centres for CERN’s LHC

 ‘NL-T1’ part of the Dutch National Infrastructure
coordinated by SURF :

* |ocated at SURF and Nikhef

« shared across research domains:
GWIs, WIs, and other instruments

i

LHC Computing Grid YJ,‘

i &S pe ! e offline

\ =y - 5 O unused { 6.7}

O atlb (33.2)

B lhchpil (33.0])

O atlaspil (11.7)

B alicesgm ( 9.4)
1

A i L R [ - N O enmr { 1.9)
a .." I = | R | L = ] VR S -'."" ] h‘ll.-l -t “—lulhn Mdliﬂ‘lw . llgn [ 1. H}
Apr May Jun J g Sep Oct MNov Dec Jan ' Feb Mar Apr May Jun Jul Aug Sep | other { 1.1}

Source: NDPF Statistics overview, https://www.nikhef.nl/pdp/doc/stats/ GRISview images: Jeff Templon period: March 2021 .. October 2022; cluster nodes: ‘Lotenfeest’
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Shared High Throughput computing
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I5 88 FTS Transfers (30 Days)
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== ATLAS Federation ATLAS Federation DESY ATLAS Federation FR/W == ATLAS Federation, HH/Goe == ATLAS Federation, Munich == CA-TRIUMF == CH-CERN == CHIPP == CMS Federation DESY RWTH Aachen == CPPM, Marseille == Canada-East Federation == Canada-West Federation == DE-KIT == DE-Tier3s == ES-PIC == FR-CCINZP3 FR-Tier3s

FZU AS, Prague GRID LAB, KAVALA Institute of Technalogy GRIF, Paris == Great Lakes ATLAS T2 == ICEPF, Tokyo IHEF, Beijing == IL-HEP Tier-2 Federation w= INFN T2 Federation == IT-INFN-CNAF == [T-Tier3s == LAPF, Annecy == LBNL ALICE Berkeley CA = LIP Tier-2 Federation = LPC, Clermont-Ferrand == LPSC Grenoble Latin America Federation
London Tier2 = Midwest ATLAS T2 —= NDGF == NL-T1 == NRC-KIT1 == NULL == NorthGrid == Northeast ATLAS T2 == Polish Tier-2 Federation == Romanian Tier-2 Federation == Russian Data-Intensive GRID = ScolGrid == Slovak Tier2 Federation == SouthGrid == Southwest ATLAS T2 TW-ASGC Taiwan Analysis Facility Federation Turkish Tier-2 Federation
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source: https://monit-grafana.cern.ch/d/000000420/fts-transfers-30-day
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https://monit-grafana.cern.ch/d/000000420/fts-transfers-30-day

> 170 institutes in
> 42 countries & economies

COMPUTING ~ 2,000,000 CORES
ON-LINE DISKS >400 PB :
ARCHIVAL > 600 PB Nik|hef



Typical data traffic to and from our processing cluster

EE | ]“J I H'hll %[L"HJ

hits per second

; o pnh-..-.- o' L
Mar '23 |'|i|1_|r 133 Jul "23 Eep 23 Nov '23 Jan "24 Mar "24 May "24

O Max Average bits in B Average bits in B Max Average bits out
B Average bits out

Source: Nikhef cricket graphs period January 2023 — May 2024 — aggregated (research) traffic to external peers from deelqfx — https://cricket.nikhef.nl/
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LHC Optical Private Network

LHCOPN

PL-NCB) CN-IHEP

FR-CCIN2P3

NL-T1
NIKHEF AS1104

e 105
=M = Adl. =CMS = LHCbh

= sice = das | — 20Gb S

— 100GbpS

edoardo.marteli@cern ch 20230331 o 200Gbps

4D0Ghps

Edoardo Martelli, CERN (https://twiki.cern.ch/twiki/bin/view/LHCOPN/OverallNetworkMaps)
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Research networks with office enclaves: the ScienceDMZ

Border Router

4 Science DMZ
| / Switch/Router

4

Enterprise Border
perfS@NAR Router/Firewall

Predicable performance o owaN
and data access for research g

Site / Campus
access to Science
DMZ resources

1 . | perfS@NAR
where research services, R

data, and researchers meet’

 latency hiding through caching
* security zoning/segmentation
protects specific data sets

Per-sorvlca

. . . security policy
e outside any enterprise perimeter control points
High performance Latency
Data Transfer Node — —
with high-speed storage

Image and ‘ScienceDMZ’ concept promulgated by ESnet (see fasterdata.es.net)
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Can hardly state it better than Eli Dart (again at TNC23)

The Value Of Routine Performance

It’s important to get to where high performance is normal

* No magic, no arcana, things just normally work — for petabytes of data

DOE HPC facilities now easily shuffle around hundreds of terabytes
— Some people have smaller data sets too
— But the point is that it’s normal and routine

What follows is one specific example, chosen because of some specific
features

@ ESnet

From Eli Dart (ESnet), “The Strategic Future of the Science DMZ”, TNC23, https://indico.geant.org/event/2/contributions/186/attachments/168/
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Data Centre: Housing, Connectivity, Compute, Data




Getting to CERN from the Netherlands

ANSNET/NSFNET T3 Topology as of 11/18/91

Pisbugh Ann Attor
132 [ENY
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’l i / NLR |
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Palo Alia N
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See https://personalpages.manchester.ac.uk/staff/m.dodge/cybergeography/atlas/historical.html for more historic maps ; right-hand image: SURFnet2, 1990
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The Nikhef data centre — at the end of the 1980s

Gould, Sun, and DEC systems,
taking several racks each

* 500 m2 floor area

* Raised floor: +60cm

walls are ‘movable’
to accommodate expansion

Nikhef room H1.37 — terminal stations on the raised data floor of the computer room (H1.40, behind the glass-panel walls)
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IBR-LAN at Nikhef

International Backbone Router Local Area Network “IBR-LAN” at Nikhef, room H1.40 as seen in 1996. Right: H1.39 with nikhefh.nikhef.nl racks and early DAS-2 system
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¥ Traceroute measurement to linuxsoft.cern.ch (multihomed)

.
G ettl n g General Information Probes Map TraceMON t Results

Kiel <

v

O Braunschweig

o L-Ne,po,)]n(hester

0 Q

. Frankfurt am Main

Nurnberg

RIPE NCC

P NETWORK COOADINAION CHNTRE

Data: TraceMON IPmap from RIPE NCC Atlas atlas.ripe.net measurement 9249079
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What happens |nS|de a data centre .

‘Connectivity’ housing and

Aa — ";}_ = ‘:':: Z i T (== e 5 S\
e S "' paammmm— ‘hOSting’ are different things:
: T L‘\—“_ ’—‘w—ﬁ .

« NikhefHousing (H140) has
connectivity parties only, and
does not host any content

* what you see on the 15t floor tour
Is network equipment:
shipping data, but not keeping
anything

d 2"d floor has our science data centre

And no single connectivity data centre is a single point of failure:
Internet protocols are engineered to re-route traffic
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Today’s data centre at Nikhef

Nikhef ‘science’ data centre H234b
* 47 racks and ~350 kW
* hosts Nikhef, CERN, gravitational
_waves, and SURF research data
« strengthens connectivity at
NikhefHousing

‘NikhefHousing’ data centre

« from once just 2 racks in a spare space
* to now > ~400 racks

« many different connectivity parties

« connectivity only, but not hosting
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Data centre installation management

» three 400kW active/free cooling
chillers installed in 2009

« data floor: grown to ~400 racks

« additional electricity generator set
added in 2009

« Aquifer Thermal Energy Storage
(ATES) system in 2010

Image: Floris Bieshaar, Nikhef



Power in ... and energy out ...

Three generators

%+ A-Feed 1250 kVA (pictured under load while testing)
« B-Feed 1700 kVA

+ C-Feed 1250 KVA added with the current expansion

Separate redundant UPS for each

Heat re-use:
aquifer thermal energy storage
re-use heat to warm our building (pretty warm)

AND feed more heat to student housing opposite
nominal ‘PUE’ ~ 1.21

Generator image source: Floris Bieshaar. MacGillevrylaan sketch: Science Park Amsterdam
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Some are faster than

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.

Nik[hef m

AMDDU
EPYC

ol === 2= | FUNGIBLE
e B ey '""""”-""'“ B Test with superfast 800 Gbit
e el T internet between Amsterdam and

Icreasing data throughput wic higher
1/0 and memory bandwidth “The Inst ina If all these.

E— = === NIKHEF, SURF AND FUNGIBLE SET NEw  CERN successful

and AMD Radeon nstinct™ MISD GPUS building blocks of matter.” with the “The scientists ahways want more

ol o A, St AMnEr:yr;lu;:gT' ﬂ.r:ﬂws..g.mul m‘:; i A P

= e BENCHMARK FOR THE WORLD'S FASTES

S AL s ke inotestonee L e ore dav iR iy - - Nokia and SURF have successfully tested an 800 Gbit/s data connection between

prict St et SR AT A gt i Wikhet T o '“‘"’““"""‘""”“““"'“"“'""""‘ STQ RAG E p E R FQ R M A N C E Nikhef in Amsterdam and CERN in Geneva. Such a conmction is needed to transmit

T P throw at this quest, the more that can be & 1
AMD TECHNOLOGY AT A GLANCE Uiscovored. Thi od the team 1o AMD Efvc='In about five years the LHC willncrease the data from the up g high- LHC

e oo i oo of cllions erected b ot 3
AN EPYC 720 procestor whth 32 coms Brocessrs nd Radeon st U Wikch L et he

EPvC 70z
AMD Radan trsthes s 0 mm.:m.m.mwm«muwa st ey The test used existing fiber-optic connections through Belgium and France toward
with ther bucet
‘growth.

TECHNOLOGY PARTNER Data-hungry scence m.ﬂ,ﬁ,ﬁ”:,;‘mfxz C ompa ni es D ou bl e C urrent Pe rfo rmance R ecor d , S et Geneva in Switzerland over a total distance of 1,648 kilometers. An 800 Gbit/s

. o perl opy connection is about a thousand times faster than the Internet connection in an average
o ents, but all of ther ire a for a flat buc need to deal with that,
Lenovo o Lo e o ke the New Bar at 6.55 Million Read I0PS Foinahd
“About llmmmnﬁr ‘staff work at Nikhef," we can't do science with it." This |
explains. Mn ff usually work on AMD EPYC processors and GPU acceleration

solutions to satiate the
hunger for growing data processing ability.

Nokia’s latest photonic technology, the sixth-generation super-coherent Photonic
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 e Nokia expert conference in Athens.

‘experiments Nikhef s involved in.

Data hub

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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Exercising the network — sensor data and events

. L - L
Interface: aebb, Enabled, Link is Up
Encapsulation: ethernet, Speed: 1200000mbps
Traffic statistics: Current delta
Input bytes: 491308044270834 (522650585576 bps) [455708529457430]
Output bytes: 55684866 (49256 bps)
Input packets: 7676688082851 (1020790999 IINOML Bpps ’872]
Qutput packets: 418932 (48 pps) 37177
Er;zr Interface Link Input packets (pps) Output packets (pps))
Ing
Inp 9€0 Up 48975582 47) 902463 @
ael Down 0 @@ 0 ()
ae66 ) @ ) @
et-0/0/0 93484231 (()) 238363968625424 (593093300)
et-0/0/1 - 8 4 @
et-0/0/2 Down

et-0/0/3 Down O Gbps a d >593 Mpps - Egi
e connected to CERN via SURF S

et-0/0/5 @
et-0/0/6 "
et-0/0/7 tsuerinkf@deelqfx-re@> ping routing-instance LHCOPN 192.65.183.25 size 6008
S MPING 192.65.183.: ] 5): e@ee data bytes
=6008 bytes from I 25: icmp_seq=0 ttl-64 time=45.239 ms
9 q=1 ttl=64 time=51.277 ms

oo _zEsg=2 A me=A13

Image: ballenbak.nil;-h'éf.nl, Tristan Suerink
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SURF Experimental Technologies Platform

Overview

Compute

> R
> S
> nell
Researchers S
> NLSRC
i rental 3 I Dhat Asus CRL-G116U-P3DI
SURF-ETP * Available technologies
Open and collaborative > Stories

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

= Call for proposals 2024

Engineers Engineers >

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

Cornelis Omni-Path Express 750 SR-1x-48D

Storage

s v v v v v v

¥ Fungible F$1600

https://servicedesk.surf.nl/wiki/display/WIKI/Experimental+Technologies+Platform and https://www.surf.nl/en/etp - contact Raymond Oonk at SURF for more info
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Our science data flows are somebody else’s DDoS attack

W Betastingsdienst
- ¥ Belastingdienst
#A Home
Home 3> Aanslagen » lkheb een DDoS aanslog ontvangen - wat nu?
# Home = Menu Zoeken
o e Y T e o D sriemer i ol con Troke e g Ik heb een DDoS aanslag op mijn netwerk ontvangen -
wat nu?
Lees voor
. . . Opde U ontvangt een DDoS aanslag op uw netwerk, bijvoorbeeld omdat u vergeten bent werkende
De sy5temen testen dankzu een unieke samenwerklng Eengod 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 T E—
samenwerking tussen overheden Vi ditartikel?
g 5 ragen over dit artikel Bandbreedte Pakketjes
internetproviders- en exchanges, Terug naar boven 4

academische instanties, non-
profitorganisaties en banken. Nadat

sy e —
duidelijk wi—ttrrarrerr ot rfoc O ooV OT TS VO T O W OT O

NU+ . - i leD . .
simpele DB 1ot ‘red team’ is verantwoordelijk voor de

Forse ddos-aanvallen en nerdgrapjes tijde.ns 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 :
Update: een maand geleden @ 202rsacties I | | I - l I E ff Sa0 "rl;\t -ii d"_

Image sources: belastingdienst.nl, rws.nl, nu.nl, werkentegennederland.nl
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Because, even if we can

" I .'..'.."

,m .mmmmn"

LCO2 cooling of an AMD Ryzen Threadripper 3970X [56.38 °C] at 4600.1MHz processor (~1.25x nominal speed) sustained over all cores simultaneously,
using the Nikhef LCO2 test bench system (https://hwbot.org/submission/4539341) - (Krista de Roo en Tristan Suerink)

52 Introduction to Nikhef - Connectivity and e-Infrastructure for Research Nik|hef



... It is not always the most scalab
NN L | L Sadt M

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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OUR LAB WAS TRYING TO | | BUT IT TURNS | | SO NOW WERE TRYING To RECREATE
RECREATE THE CONDITIONS | | OUT THEY WERE | | THE CONDITIONS THAT OCCURRED ON

THAT OCCURRED SECONDS | | EXTREMELY HOT || THIS TROPICAL BEACH IN EARLY 2014,
AFTER THE BIG BANG. AND UNPLEASANT. HONESTLY DON'T KNOU

WHY WE WERE DOING
THAT OTHER THING.

https://xkcd.com/2511/
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Maastricht University

Thanks, and enjoy Nikhef

MARASS

David Groep

Nik|hef -



