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High Availability for Continuous Operation

MAXPEEM FinEstBeAMS
Bloch HIPPIE e 2+1 server halls

= . SoftiMAX B
Janewayé ) I e ONAX we can lose
J® one server
SPECIES -~ i . .
J ~ hall” design
FlexPES o
NanoMAX principle

(T
X
w
I
11T
O
Q
=}
p
>
>

MicroMAX R

-
~,
o,y

BioMAX / Balder
Accelerators /
= Beamlines in operation ~ COSAXS ForMAX
== == Qpportunities for
new beamlines

2 MAX IV Scalable IT Infrastructure for Fault-Tolerant Data Management




In Network We Trust!

e “Connect everything to
server halls” design

e Network traffic separation

e Distributed cores for high
availability

e 100Gbps backbone for
data management
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Resilient Core Services

DASHBOARD ~ BACKUPS  TASKS POOLS  HOSTS  VMS
&)
) 8 @ pools
v @ w-v-vcenter-1.maxiv.lu.se
v B MAXIV searchEngine  Build your query... ‘ search ‘ Use query builder
® are usters vt e

i B
O M aCh I n e VM S i B :::i:::z:n POOL IP ADDRESS STATUS PRIMARY HOST
e} Bea m I i nes VM S i #h Janeway Pool  https:/[192168.31203 @ Connected =% w-xcp i 0® ©
. & b-v-biomax-adb-0 s Kirk Pool https:/[19216831202 @ Connected =3 w-xcp-core-kirk-0 @ °
o Infrustructure Services & wvimaceco
il Picard Pool https:/[192168.31201 @ Connected & w-xcp picard-0 @ o

e XCP-ng

= vSphere Client ).

> B3 Archiving DB

& b-v-biomax-cc-1
@ b-v-biomax-cc-2
& b-v-biomax-csdb-0

& b-v-biomax-csproxy-0

& b-v-biomax-ec-0

# Xen Orchestra Appliance

1-3of3objects & < > » showby 24 v

1-30f3objects & < > » Showby 24 v

o Redundant Services
PowerStore | picard03-p9000t-01
m DHCP
OF Dashboard~ > Monitoring  (J Compute~ & Storage~ @ Protection~ <3 Migration v Hardware + &
m DNS . _ . )
Metro Volume > picard03-p9000t-01 ( Beamline-PS-Metro-101 ) <> w-kirk03-p9000t-01 ( Beamline-PS-Metro-101)
. AD | End Metro H Pause H Modify Preferred Role |
o Quorum VMs

o  Kubernetes' Control Plane VMs S Vet votume betis
picerd0d-p3000L TS POO0OES Status Operating Normally (Active-Active)

<=z Local Preferred Role Non-Preferred
1/0 = Remote System w-kirk03-p9000t-01 (192.168.35.34)

e Dell PowerStore =~ - It
O Metro VOIumeS Beamline-PS-Met. Beamline-PS-Met.. ::::::::::: \ij::;:;::

e NetApp SMB/NFS Filers

4 MAX IV Scalable IT Infrastructure for Fault-Tolerant Data Management



Scientific Data Storage
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IBM Storage Scale
(a.k.a. GPFS)

3 Tiers scalable
architecture
InfiniBand Fabric

Native clients
o DAQ
o HPC

NFS/SMB Exports
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Kirk

GPFS Flash tier
145TB

GPFS Disk tier
49 PB

GPFS Tape tier
1580 LTO-8 tapes
(current max: 3370 tapes)

/data/

290 TB non-replicated
or
145 TB replicated

-

9.8 PB non-replicated
or
4.9 PB replicated

i o B

Picard

GPFS Flash tier
145TB

GPFS Disk tier
49PB

GPFS Tape backup
1900 LTO-9 tapes
(current max: 2050 tapes




External Data Access
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https://artifacthub.io/packages/helm/kubepie/kubepie

HPC Resources

e Local SLURM Clusters
LUNARC (Centre for Scientific and
Technical Computing at Lund University)
e (pilot project) National Academic
Infrastructure for Supercomputing in
Sweden (NAISS)
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Kubernetes as an Integral Part of IT Infrastructure

e Baremetal Clusters
o + Control Plane VMs

e Why Kubernetes?
o High-Availability
o Scalability
o Automating
m Deployment

m Management
o GitOps
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MAX IV Kuberentes Flavors

Lifecycle management of web-apps , when

and infrastructure workloads with we just need to “automate deployment, scaling,
and management’
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IT Infrastructure

10

<

Picard >

Kik < MAXIV

100G Purple Egress

HAPROXY
Load Balancer €----------------- Al Ve A GG B ) e Load Balancer
I I
- . S (g. < =" S
"-»/‘4 > W< 9 =9 >
c = — =/ e
' H User
(o) ﬂvmware ,: 5
Y Y
'I" Management ) ) . % 3 :: S
o S Plane @ - 6”-@ & NN
S RANCHER RANCHER RANCHER NN
o|-' N R
v N | N
N xcP-ng, 71—/ === NN
o S a ' pAQ ‘@‘ N
N ‘ Control Plane i A Tango
S = - i Control System
' v v . HPC
. >l » < !
> < > < T
[
+

Bare
metal

DAQ

Worker Nodes'

©_0

100G Purple Ingest

for Data Acqu

Infiniband

E | ((;§‘| IBM Storage Scale N E L
~" scientific Data Store

Infiniband

MAX IV Scalable IT Infrastructure for Fault-Tolerant Data Management




- 5 Y nse o v
eoe — | 100% | + (& | B Jupytersessions (Kespods)- X  + - eoce 100% | 4 (@ |\ piscover - OpenSearch Dashbo X +
<« c © grat v.lu.se/d/KnQN4957zfjupy 18fre €% AR Y @ own O & @ €« > C Q@ u _a=| g R L @ owwN QO & © =
& v
= 15 Dashboards > JupyterHub > Jupyter Sessions (K8S Pods) ¥ Q search k| +v | @ 1 “J Analyics / Newsearch  Reporting | ) B | ® @ (& | @ Lastisminutes 3
C ‘_,,4/‘
namespace  jupyterhub-prod v = Pod All v « @ Last2dhours v+ » @ Q Refresh 30sv & v Q Search menu or assets £ otel_logs-k8s-okd- Vv paL v @ soo
lupyterHub Related Dashboards - Q  search field name
¢ %}& _Discover ¥ Aug 22,2026 @ 22:50:53.694 - Aug 22, 2026 @ 23:05:53.694 per  Auto v
: 2 + Solected fold
~ JupyterLab Sessions & Dashboards locted fields .
@ _source 12000
’ \ . . - & o Expiorer - - ps
st © Session Status (jupyterhub-prod) Number of Sessions (jupyterhub-prod) © = z
) ~ Popular fields E oww
MAXTV hos 8 -
Pod Image Worker 7 o s ) _id w00
N\ s ONLINE . i T -
jupyter-eskkok Bloch w-jupyterl  go Nordugrid ARC v Available fields o
25100
' jupyter-species-user Bloch w-jupyterl 50 € _index 1 @timostamp per 30 seconds
jupyter-husa7ich Conda w-jupyterl 40 _score
Results (500/268377) .., Download as CSV
- —type
eoce — 0% |+ @ X vstors@-deyetab X+ Time _source
« c © jupyterhub. I b 2 L [@ owNn O utos Moot tag > Aug 22, 2026 @ 23:05:51.096301568 | Qtimestamp: Aug 22, 2026 @ 23:05:51.096301568
— attributes. fluent. tag: linux-server.it-infra.kul
Z File Edt View Run Kemel Git Tabs Settings Help Mem: 1739 /102400 MB tribut . © «
0g. containers. scicat-mongodb-rso-1_scicat_nongod
. g |_arc_xds.xrs| X | [5 bh_01_simple-using-cupy ® | B Terminal 1 x|+ e ———
- Bt Cc ¢
100% |+ (3 Archiewer: 2attrs from hdo_micror X+ v
v | NVIDIA-SHI 505.71.05 Oriver Version: 595.71.05 CUDA Version: 13.2
o W/ data / visitors | # GPU Name Persistence- | Bus-Id Disp.A | Volatile Uncorr. @ arch X ma 7% 2 & @ evwhn O & © =
Fan Temp Perf Pur:Usage/Cap | Menory-Usage | GPU-Util Compute - .
& Name - Modified | | I Reset| < | show gaps: (] events: 2026-08-21 - 2026-08-22 | [Off v
= balder yesterday v1
6 NVIDIA A100 80GB PCle on |
™ betamax 2v800 | [ NA 36C PO 1200/ 300W | NA I
™ biomax last mo. I 3
™ bloch 2mo ago ee 1/hum:‘wl ‘ g
= umid
B mocosaxs 5dago F
= danmax sdago || | MIG devices: c 5> C 790%\0
= dummymax lastyr. | | GPU GI CI MIG | Shared Menory-Usage |
™ femtomax 2mo ago I Dev | Shared BARI-Usage | S |
®ians st ! i = okd I
™ flexpes 2mo ago e 2 0 0| 1691MiB / 40192MiB | 42 .
1 oMiB / 24543i8 |
™ formax sdago Project: ‘ |
= fragmax last mo. . | ‘
ippi |
& hippie 16d ago —— [N®  Display options [
& maxpeem 2d ago a PID Type Process name 341 ” 6.5041
 micromax 2moago o ® [l [ ‘J‘ IIl |
. ! |
8 nanomax 2mo ago o 2 NA 20127 € ...s/maxiv-jup-conda-en " H “ v‘“‘\ nl ;
= sedsmax 8mo ago M I \“ ! H ” “l‘
= sincn | I A A o
vs 4mo ago l LA S
andsal@jupyter-andsal:~/jupyter_notebooks$ [] ‘ WYY VY
™ softimax 2mo ago | i | | “ (\H w
simple 1M 2® € Mem: 7386210240000 MB | | H I l‘| 'i !
et H
28041 6e+1
| . ! .
sat22 06:00 1200 1800
matomo-acchive | § [PNG.
2026-08-22 23:26:17: Loaded data for 1 attributes in 0.064 s. Help
G r
@ rooro i 3

MAX IV Scalable IT Infrastructure for Fault-Tolerant Data Management

11



: — =

3 A — X Sy o — Q

J":‘»-" @ m— --“ 4 %
== (%) kubernetes . _ ;
-T2 Sl . M E

genera

= _i Q.. z \\\\\“\‘.\\X e . 3
S ~ = e \ \l' 3 \\ = VAN = e f
for.Fault-Tolerant Data -Manage'ﬂfgié’;‘“ O\ -
b, '~ - — e RN . N i s g



