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Kontejnery v e-INFRA CZ

Pro védce a vyzkum

* ~4000 CPU jader, 33 TB RAM, ~50 GPU (A10 — H100)

o Zalozeny na RKE2 a platforme Rancher

* Nabizime nativni K8s API, vlastni Rancher aplikace, Webove aplikace

* Duraz na silnou integraci infrastruktury
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Sprava a automatizace e

 Boostrap HW: Ubuntu MAAS MAAS

o ZAkladni péce o systém: Puppet (puppetlabs) /;\puppet

labs’

* Orchestrace a aktualizace K8s: RKE2 (Suse/Rancher) ﬂa

* Aplikacni sprava: CI/CD gitlab/github + Fleet RANCHER

BY SUSE

\(/é'é. FLEET

) GitHub

e Sprava obsahu: CI/CD github webhook
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Rychle sdilene ulo
BeeGFS

* \Vlypocetni uzly maji NVME disky (60TB raw)

* 100 a 200 Gbps Infiniband

* Spojeno velkého jednotného souboroveho systemu

* RAID 5 z disku v uzlu (odolnost proti vypadku jednoho disku)

e Zvazovaneé moznosti

 CEPHFS
 GPFS
 BeeGFS vysledek: 12 — 24 GB/s
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Néktere provozovane aplikace

o JupyterHub — Jupyter notebooky — nove s podporou Al
« Foldify — vizualizace proteinu pomoci Al

 Chat — instance Open-WebUI s LLM u nas

File Edit View Run Kernel Tabs Settings Help

i o ot = o Novychat @ LLama3.3-Z v + —
+ o T —— — | F°|d|fy ()  AlphaFold  ColabFold  OmegaFold  ESMFold RNDr. Lukas Hejtmanek Ph.D.
i o 8% Workspace cert-manager.io/cluster-issuer: References the Clusterlssuer fo c TLS ce ate
message B+ X0 [ » m C » Code v ~ Openin... # Python [conda env:base] * O
Q issuance.
You can use the followin o Back h Lo . . . . .
s 10 add cont gtt l [1: s F 8 o < Backhome nginx.ingress.kubernetes.iofssl-redirect: Enables SSL redirects, ensuring that HTTP requests are redirected to
commands to a context to your

questions: Job foldifyantiqueflux HTTPS.

’ 4. spec.ingressClassName: Specifies the Ingress class ( « ) if your cluster supports multiple Ingress controllers.
+ @file — Include selected Kubernetes Ingress Redirect < |
ot c ice: o 90 b 5. spec.tls:
file's contents State: Done Service: Colabfold Start: Mon, 25 Nov 2024 13:20:51 GMT Download Results Y & Embedbase Integration Overvie

hosts: Lists the hostnames this Ingress resource applies to ( chat-ai.cloud.e-i cz ).
Jupyter Al includ i jon & . .
upyter Alineludes magic . heEuecicticy secretName: Names the secret where the TLS certificate will be stored ( ) in z-tls ). cert-
commands that you can use in
your notebooks. For more manager will manage the creation and renewal of certificates in this secret.
i i Graphical Output Configuration Technical Output ) . ) .
|nf0rmat|on,.see the P P 9 p Hello Introduction Before applying this configuration, ensure that you have:
documentation.
Watch Design Showcase & The « installed and configured in your cluster.
Very low (pLDDT < 50) Low (70 > pLDDT > 50) Confident (90 > pLDDT > 70) @ Very high (pLDDT > 90) & CERIT Student Cooperation A I named t d defined for issuing Let's Encrypt certificates.
jovyan 10:56 PM - X
Jovy Kubernetes Nginx Deployment An Nginx Ingress Controller deployed and properly configured in your cluster.
hi N .
' & Information Retrieval Apply the YAML definition to your Kubernetes cluster using the command:
& Al Pathology Logo bash UloZit Kopirovat
Jupyternaut 10

Hello! How can | assist you
today? If you have any questions
or need help with something, feel
free to ask!

™ Bash Script Line Reading

== Funeral & Wedding Announcen
Post Apocalyptic Survival

& Zkouska Pokusy

 Multitasking Ninja

1 kubectl apply —-f your-ingress—file.yaml

Replace ya with the name of the file containing the above YAML configuration.

0B O0H PO

Zkouska Pokusy Limit ‘

+ @ Vyhledavani na webu P Image (-) Code Interpreter

o

( Lukas Hejtmanek

Simnla 2 M 2 fit  Pvuthon [eonda env-hasel * | idle Made: Command @) In1 Col1  lintitled? invnh m
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Al — Pomocnik i pro infrastrukturu

 Chatbot pro dokumentaci

« Schopnost zodpovidat otazky z dokumentace
e “LepSi” vyhledavani
e Bez presné znalosti, na co se zeptat
e Lze “konverzovat” nad danym tématem

* Neni nutné trénovat model, RAG technologie
 Pomeérne presné vysledky

e Slozité urcovani kontexu

ZINFRA Documentation O
Q Search ® K
Platform v

Welcome to the CERIT-SC
Kubernetes Container Platform

Available Hardware
Contacts
How to get Access
Rancher v
Rancher

Projects, Namespaces, and
Quotas

Requesting a Project, Access
Control

Docker v
Dockerfile

Limitations of Running Docker
Images

Harbor (hub.cerit.io)

Kubernetes v
Kubectl
Namespaces
Inhe
X,

News
02/18/2025

New Al Chat ®

New Al chat web site including API is available, see

Better Docs Al Assistant £

A new Al assistant is now available in the lower-right corner for all users with a valid MetaCentrum

account (see ss). You can use this assistant in three ways:

» OpenAl — Provides answers exclusively from documentation using the OpenAl GPT-40-mini model, a

third-party service.

» Local — Answers questions solely based on documentation using a local instance of the LLaMA 3.3
model. No third-party services are involved, and no data is sent externally. However, the response

quality may be lower compared to OpenAl.

Problem Solving — Uses a local instance of the DeepSeek R1 model to answer questions, resolve
errors, and generate Deployments or other manifests. This mode is specifically contextualized to our

infrastructure.

In all cases, users can ask follow-up questions for further clarification.

Foldify and Alphafold 3 ¢’

= On this page
211812025
t @

u

Foldify and Alphafold 3 ¢

D Ask GPT Al



Al — Pomocnik i pro infrastrukturu

OpenAl Local Problem Solving

Answers from Al may be inaccurate, please verify the information.

Ask guestions from this documentation or try to paste and resolve errors you get.

You

how can | run Ansys? anwer in Czech

Al Docs
Aby jste mohli spustit Ansys, postupujte podle nasledujicich kroku:

Prihlaste se na rancher.cloud.e-infra.cz.

Prochazejte App & Marketplace, Charts, omezte grafy pouze na cerit-sc avyberte Ansys.

Vyberte verzi aplikace a stisknéte Nainstalovat .

V casti instalace vyplnte pozadované informace, jako je metoda zobrazeni pristupu, heslo, trvaly domov a dalsi.
Po dokonceni formulare stisknéte Install. /

Pockejte na spusténi aplikace, coz mlze trvat beberapa minut.

U e e e

Jakmile aplikace bézi, muzete se pripojit k ni pomoci VNC nebo WEBRTC.

Source: Ansys

5 Retry Clear Messages

Ask GPT a question ...



Al — Pomocnik i pro infrastrukturu

* Obecné reSeni problému uzivatelu — Al agent Wolf
« Kontextovano na miru nasi infrastruktury
e | ze pozadovat vytvoreni manifestu
* Radu v pripadée vyskytu chyby

* Na pozadi Deepseek R1 v lokalni instanci

« Jen 32B, provoz 671B je neumérné drahy.




Al Agent Wolf

OpenAl Local Problem Solving

Answers from Al may be inaccurate, please verify the information.

Ask questions from this documentation or try to paste and resolve errors you get.

You

create service and deployment with Nginx container

Jarvis

| will help you create a Kubernetes deployment and service for an Nginx container following the context rules.

apiVersion: apps/vl
kind: Deployment
metadata:
name: nginx-deployment
spec:
selector:
matchLabels:
app: nginx
replicas: 3
template:
metadata:
labels:
app: nginx
spec:
securityContext:
fsGroupChangePolicy: OnRootMismatch
runAsNonRoot: true
seccompProfile:
type: RuntimeDefault
containers:

IAsk GPT a question ...
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« Al Agent pro sestavovani Docker obrazu

* Na textové zadani — obraz s predinstalovanou Cuda verze 12.6 apod.

e Sestavi obraz, otestuje, zkusi spustit, nahraje do docker registru

* Al Agenty pro obecnou znalost

* Agenti specializovani do konkrétnich oblasti — Kubernetes, Docker, Helm

« Koordinuijici agent



Al Jarvis

o SCI-FI?

* Al systém na komplexni pomoc s infrastrukturou
e Od Deep Research, pres znalost nastroju, znalost infrastruktury
« Jednotlivé kroky realné umime

e Spojeni dohromady




Mrchozrouti




Mrchozrouti

Planovani zdroju

o Uzivatelé infrastruktury prfimo neplati za pouzivani
e Sprava zdroju je naro¢na, chybi pfirozena regulace penézi
o Jak poskytnout maximum vykonu a neplytvat?
» Svaty gral planovacich technik
o Slozita definice, ceho chceme dosahnout
* Neexistuje jediné spravné reseni
 Nemame zazracneé oraculum

e Jak zachovat elasticitu clusteru?




Mrchozrouti

Checkpoint/Restore v Kubernetes

* Checkpoint
e Ulozeni stavu béziciho kontejneru
* Restore

 Vytvoreni nového kontejneru z ulozeneho
stavu

e Ulozeni CPU a Paméti je jednoduché

e Ulozeni GPU je slozitéjsi

AN I Y 4

e Ulozeni externich entit (Uloziste, sluzba) takrka nemozné



Mrchozrouti

Vyuziti Ch/R mechanismu

e Scavenger (Mrchozrouti) ulohy

* \Vyplhove ulohy — obecné jich mame malo - ==
» Mohou byt kdykoli ukon&eny e
P ™
4 e = —
 Kazda uloha bude “vyplnova” _E

e Co s nespolehlivosti?

 Ch/R — pred ukonéenim ulozime stav a pozdeéji obnovime



Mrchozrouti

Planovani na steroidech

* Realokace zdroju

e Diky Limits >> Requests mohou dojit na uzlu zdroje

« Je nestastné zabit dlouho bézici ulohu (Ch/R pomuze)
* Prevence starnuti

e K8s nema mechanismy, jak si uvolnit
uzel pro velky kontejner (Ch/R pomuze)




Mrchozrouti

Realita vSedniho dne

* Ch/R je stale experimentalni
* Checkpoint v K8s je ve stadiu Beta
e Chybi implementace v API

o Slozitejsi zpusob jak checkpoint vytvorit

e Restore funguje pres specialni kontejnerovy obraz

* Nutna pre-verze containerd

 GPU checkpoint/restore funguje — vcetne presunu na jinou (stejnou) GPU



Mrchozrouti

Problemy vSedniho dne

 Co deélat se siti?
« Jak migrovat IP adresu

o Efektivita checkpoint/restore mechanismu
e Spotreba diskoveho prostoru

e Chybéjici pfimy restore

 Obnoveny kontejner neni uplné identicky



ackpoint created: /var/lib/kubelet/checkpoints/checkpoint-jupyter-user4_hub-ns-notebook-2024-10-12T710:10:5
16574be@131a69197ec2fdB84ef1fe9955912fd2a2ad4e971b8b512b945b846

ting image source signatures
pying blob 1d398ec24caf done |
pying config 95423ba8ed4 done |

iting manifest to image destination
423ba8e419551abda304c2281908bbbb2d447115¢cd0f909e1761c4c0cc@963

dcae79795ff423fb7b0e8le7fab318846198ca51e3¢cac62305386e9028962b
tainer created as: nb-restore:hub-ns-jupyter-user4-10-10-53

28728313.314311483

ting image source signatures

pying blob 1d398ec24caf done |
pying config 95423ba8e4 done |
iting manifest to image destination

28728384.878002429
shed: cerit.io/checkpoints/nb—restore:hub-ns—jupyter-user4—10-10-5§£

ot@sys-pubd:~/jupyterhub# |

IMAGE GREATED FROM THE GHEGKPOINT

https://www.youtube.com/watch?v=ylQ7aeHpCtk



https://www.youtube.com/watch?v=yIQ7aeHpCtk
https://www.youtube.com/watch?v=yIQ7aeHpCtk

Dekujeme za pozornost!

k8s@cerit-sc.cz




