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Co a k cemu jsou Kubernetes?

 Co jsou Kubernetes?
e ,Dirigent” pro kontejnery
« Automatizuje béh a spravu Docker kontejneru
« Kcemu jsou Kubernetes?
« Jednoduché spousténi Docker kontejnerd
 Bez nutnosti se starat o zbytek komponent (OS, Docker)
» Snadna integrace do infrastruktury

* Napojeni na uloziste, certifikaty, DNS



Pro koho a jak pristupné jsou Kubernetes?

* Pro koho?
* Pro vsechny =
* Sluzba v ramci e-INFRA CZ a MetaCentra
* Pro pouziti stejna pravidla, zejména platny ucet v MetaCentru
e Jak pristupnée?

e \Webove rozhrani: rancher.cloud.e-infra.cz

e API: kubectl, helm

* Bez instalace vlastniho clusteru — rovnou pripravené prostredi


https://rancher.cloud.e-infra.cz
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Existujici Instance

e Public Cluster (kuba-cluster)
« ~3000 CPU jader, 30 TB pameti, 41 GPU karet, 1.2PB flash ulozisté
» QOtevreny pro obecné pouziti
» Sensitive Cloud (kubas-cluster)
 ~1000 CPU jader, 13 TB pameéti, 20 GPU karet, 4PB ulozisté
* NVIDIA DGX B200
 Pristup pouze pres VPN (pro citliva data)
* NRP Kubernetes

* Vznikajici platforma

* Napojena primarné na ulozisté NRP

 Spolecné rys
P ySy NVIDIA DGX B200

« Stejna architektura — jednotny zpUlsob pouziti

* Rozdily pouze ve vykonu a zabezpeceni



Pristup a Zdroje

* kuba-cluster
« 1 Personal projekt (automaticky pro kazdeho)

+ 20-32 CPU, 40-64 GB RAM

V4 . v/
e N disk tup ke GPU
eo m ezeny IS ) p rl S u p e m kuba-cluster medgen-nsX 2 v J r X B B Q 5 0° n
Cluster v
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Cluster and Project Members % Move & Download YAML @ Delete = -
. AN : Events =5
o N a Zad OSt - VySS I ka paC Ity ool State Name Description Age
ools
Workloads > Project: MedGen [ Create Namespace ] :
Al >
hd ku baS a C | u Ste r a N R P S:::ce Discovery R (Active ) medgen-ns 1416 days
Storage > ;
- 7 . ol , Project: Personal Lukas$ Hejtmanek [ Create Namespace ] :
e P Kup projekty
O u Ze S u I n Ove ro e Monitoring > i Active \‘ hejtmanek-ns 1302 days
Logging >
. . ’ . . /s v More ResoUrces N Project: Ceitec-ACGT [Create Namespace] :
 Kapacita dojednana individualne o
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* Pripravuje se webové rozhrani

* Do té doby: e-mail na k8s@cerit-sc.cz



mailto:k8s@cerit-sc.cz

Zpusoby Pouziti Kubernetes

* Hotové sluzby bézici na Kubernetes

* Foldify — foldify.cloud.e-infra.cz

e Harbor — hub.cerit.io

JupyterHub — hub.cloud.e-infra.cz

Cryosparc

Al nastroje (nasleduijici prednaska)
* Rancher Ul (nejjednodussi)
* Webove rozhrani
« Predpripravené aplikace: RStudio, Matlab, Ansys, Code-Server, Blender
« DalSi aplikace na zadost
« API (flexibilni)
e Pfimé: kubectl, helm
* Neprime: workflow systemy (napr. Nextflow)
« Operatory (zjednodusSuji konkrétni operace)

* CloudNativePG, MinlO, Logging

\> Foldify
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http://foldify.cloud.e-infra.cz
http://hub.cerit.io
http://hub.cloud.e-infra.cz

Hotove sluzby v Kubernetes

 Foldify
« Webové Ul pro Alphafold / Colabfold / Omegafold / ESMfold
* Podpora davkovych uloh (Ize zadat sérii vstupu)
 (V priprave) ukladani vysledku do S3
 Harbor
* Docker registry provozovana na Kubernetes
* Transparentni zalohovani na CESNETu

e Soukrome repozitare bez slozité konfigurace

14



Hotove sluzby v Kubernetes

o JupyterHub
» Personalizované prostredi nejen pro vyuku, kurzy a skoleni
 (\V priprave) nové uzivatelské rozhrani
* |Integrace s Al nastroji
 CryoSPARC
» Specializovany software pro zpracovani dat z kryo-EM
* Provozovano jako instance na zadost pro védecké skupiny

e Spousti se po domluve administrativou
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Rancher Ul

rren o
B kuba-cluster hejtmanek-nsX v o2 x B B Q Q" TJL
Cluster >
Workloads , code-server Install: Step 2 O o
2.6.7 Change how the App works Metadata Values
Apps v

Installed Apps =0

‘ Configure Values used by Helm that help define the App.

Lelidolelileh) I Edit YAML Compare Changes View Chart Info

Repositories

Recent Operations =0
Service Discovery > Setup ResOUrCes
Storage > Security
. Min CPU Minimum guaranteed CPUs
Policy > Resources 100m
Monitoring > Storage
Logging N Max CPU Maximum allowed CPUs
1
More Resources >
Min RAM Minimum guaranteed RAM
512M
Max RAM Maximum allowed RAM
1Gi
[ Cancel ] ’ Previous ] Install
L — e



$ kubectl logs blender-@ -n hejtmanek-ns

Defaulted container "desktop" out of: desktop, pulseaudio, web

mkdir: cannot create directory ‘/run/dbus’: File exists

Updating xorg.conf with NVIDIA device BusId PCI:163:00:00

Waiting for X socket

_XSERVTransmkdir: ERROR: euid != @,directory /tmp/.X11l-unix will not be created.

X.0rg X Server 1.21.1.11
X Protocol Version 11, Revision @
Current Operating System: Linux blender-0 6.14.0-28-generic #28~24.04.1-Ubuntu SMP PREEMPT_DYNAMIC Fri Jul 25 10:47:01 UTC 2 x86_64

$ helm install blender -n hejtmanek-ns . -f valuesprivate.yaml Kernel command line: BOOT_IMAGE=/boot/vmlinuz-6.14.0-28-generic root=UUID=5106db16-6ade-419d-b434-16f91ddd4@ce ro console=tty® console=ttyS@,115200 crashkernel=384M-:512M iommu=pt
NAME: blender xorg-server 2:21.1.12-1ubuntul.2 (For technical support please see http://www.ubuntu.com/support)

LAST DEPLOYED: Tue Sep 30 21:44:52 2025 Current version of pixman: 0.42.2

NAMESPACE: hejtmanek-ns Before reporting problems, check http://wiki.x.org

. to make sure that you have the latest version.
STATUS: deployed Markers: (--) probed, (**) from config file, (==) default setting,

REVISION: 1 (++) from command line, (!!) notice, (II) informational,

TEST SUITE: None (W) warning, (EE) error, (NI) not implemented, (??) unknown.

NOTES: (==) Log file: "/home/ubuntu/.local/share/xorg/Xorg.0.1og", Time: Tue Sep 30 21:44:57 2025
CHART NAME: blender (==) Using config directory: "/etc/X11/xorg.conf.d"

CHART VERSION: 1.1 (==) Using system config directory "/usr/share/X11/xorg.conf.d"

APP VERSION: 4.2.3 X socket is ready

Waiting for X11 startup
X11 startup complete

%* %k 1 1 1 1 %* %k
Please be patient while the chart is being deployed Setting resolution

Navigate browser to: https://blender-hejtmanek-ns.dyn.cloud.e-infra.cz

anubi s J/enp/helnfl] | —

— $ kubectl exec -it blender-@ -n hejtmanek-ns -- /bin/bash
Defaulted container "desktop" out of: desktop, pulseaudio, web
To run a command as administrator (user "root"), use "sudo <command>".

. See "man sudo_root" for details.
i« 490 $ kubectl get pods -n hejtmanek-ns “ -
ubuntu@blender-0:~$ ps fax
NAME READY STATUS  RESTARTS  AGE tblender-0:§ ps fox
- - 2067 pts/1 Ss 0:00 /bin/bash
blender-0  3/3 Running @ 93s 2090 el Re 0:00 A oo fox
| — — 17? Ss 0:00 dumb-init /entrypoint.sh
37 ? Ss 0:00 /bin/bash /entrypoint.sh
59 ? S1 0:01 \_ /usr/lib/xorg/Xorg :0 -noreset +extension MIT-SHM
$ helm list -n hejtmanek-ns 68 ? s 0:02 \_ python3 /opt/selkies_gstreamer/__main__.py --encoder nvfbch264enc --turn_rest_username webrtc --turn_rest_uri http://coturn-web.turnapi.svc.cluster.local --enable_basic_auth false
NAME  NAMESPACE REVISION UPDATED STATUS CHART APP VERSION 1;;3 2} g:g? - X&e‘*;::sion
. aa. _ ? : X
blender heitmanek-ns 1 2025-09-30 21:44:52.000849 +0200 CEST deploved blender-1.1 4.2.3 319 7 1 0-00 \_ xfsettingsd
323 ? S1 0:00 \_ xfce4-panel

$ helm uninstall blender -n hejtmanek-ns

release "blender" uninstalled $ kubectl cp -n hejtmanek-ns logo.svg blender-0:/tmp/
$ kubectl get pods -n hejtmanek-ns Defaulted container "desktop" out of: desktop, pulseaudio, web
No resources found in hejtmanek-ns namespace. $ kubectl exec -it blender-@ -n hejtmanek-ns -- /bin/bash

Defaulted container "desktop" out of: desktop, pulseaudio, web
To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

ubuntu@blender-0:~% 1s /tmp
google-chrome-stable_current_amd64.deb runtime-ubuntu ssh-wafVNchhX4PM
ubuntu@blender-0:~$

10



APl a Workflows — Nextflow

 Co je Nextflow?
» Workflow engine pro bioinformatiku, Al/ML a datové pipeline

* Automatizuje spousténi uloh a podporuje Kubernetes

e Jak funguje v Kubernetes nextflow-go run nf-core/sarek -v 'pvc-acgt-beegfs:/mnt’ \
--1nput /mnt/GIAB_bench/GIAB_AshkenaziTrio_son.tsv \

--genome GRCh38 --tools HaplotypeCaller,VEP,Manta
--annotation_cache --vep_cache /mnt/shared/vep_cache \
--1genomes_base /mnt/1genome/

» Spusténi prikazem: nextflow-go

» Ridici kontejner: napf. happy-einstein

o Ulohy jako kontejnery nf- [hash]

« Sdileny souborovy systém nutny pro vSechny kontejnery

« Reseno pomoci PVC (PersistentVolumeClaim)

k8s {
- Konfigurace pro Kubernetes launchDir = /storageZ/variantbenchmark
computeResourceType = 'Job’
» Specificka sekce k8s v konfiguraci Nextflow cpuLimits = true
storageMountPath = "/storagel’
 Definuje adresare, typ zdroju, limity CPU, PVC storageClaimName = 'pvc-shared'
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Operatory
CloudNativePG
» Operator pro Postgres SQL databazi

° Uml %% $ kubectl get pods -n hejtmanek-ns
NAME READY  STATUS RESTARTS AGE
) i test-cluster-1-initdb-zhhn9 0/1 Init:0/1 0O 7s
LA /44w $ kubec et pods -n hejtmanek-n
* spustit a nakonfigurovat DB cluster ERIER /I § kubectl get pods -n hejtmanek-ns
test-cluster-1 1/1 Running 0 41s
. . . . s wpr 7, O test-cluster-2 1/1 Running @ 16s
» zajistit replikaci a spravu certifikatu (SSL/TLS) anuvis: ey
 volitelné provadeéet zalohy do S3
metadata:
i szzTe: test-cluster
* Nasazent: e A
imageNamZ: 'cerit.io/éloudnative—pg/postgresql:15.0'
bootstrap:
 kubectl create -f cluster.yaml —-n hejtmanek-ns " atabase: mydb
owner: myowner
S L A N , Crmies
* Prihlasovaci udaje jsou ulozeny v Secret objektu nenory: "4%a
storage:
size: 10G1i

storageClass: zfs-csi

12 cluster.yaml



Operatory

MinlO a Logging

 MinlO Operator
* Spusti a spravuje S3-kompatibilni objektove uloziste (MinlO cluster)
e Sleduje stav clusteru a zajistuje jeho dostupnost
 Umoznuje vytvorit uzivatele a bucket
* Logging Operator
« Usnadnuje konfiguraci sbéru logu z kontejneru
» Poskytuje moznosti filtrovani a smérovani logu

« Ukladani/odesilani do externiho agregatoru (Elastic, Loki, apod.)
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K ¢emu to cele je?

e Spousténi Docker kontejnert bez ¢asovych limitu

 Workflow orchestrace (napr. Nextflow)

v v/

» Kombinace dlouho bézicich sluzeb a vypocetnich Uloh o =i -
., e 1T UTHER" ™
» Webové aplikace pro védce a studenty | > "‘\“I:lmes | :
. ENHANCED.ED s |
« JupyterHub, CryoSPARC, Foldify ... - £ .

-

» \zdalené desktopy

e \/Cetné funkcéni 3D akcelerace

 Provoz databazi

« véetné webovych frontendu a integraci
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Dekuji za pozornost!

k8s@cerit-sc.cz
https://docs.cerit-sc.cz
https://blog.e-infra.cz



mailto:k8s@cerit-sc.cz
https://docs.cerit-sc.cz
https://blog.e-infra.cz

