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- is an open-source system for
: automating deployment,
scaling, and management of
containerized applications”

©kubernetes:io

Generated with Al - ChatGPT


https://kubernetes.io/docs/concepts/overview/what-is-kubernetes/

“Automating deployment”

o It'sa
o multiple nodes (resilience)
o storage provisioning
o backups
o access control
o metrics and logs collection

(@)

CI/CD pipelines
o Impersonation (Tokenizer by Dmitrii Ermakov)

o prod/dev, blue/green, etc

“Kubernetes strictly ensures that all the containers
are always in the desired state using set of Controllers”



“Automating management”

e Proper
o by design without root
e Web-Ul and
o monitor, restart, read logs, debug shell, etc
o monitoring
° by-design

o health-checks
o automatic failover
o topology constraints
° and
o no address/ports pre-allocation
o no specific pre-provisioning
o to manage containers




“Automating scaling”

o scalability
o easy to expand/replace nodes
e Environment

o no need to manually sync software layer,
permissions, etc

o scalability
o automatic scaling based on resource utilization
o scalability

o more efforts to do initial deployment,

o create another workload instance in almost zero
time ; ,
o simplified/unified Day2 Ops enerated i AT Image Crealor i ing




At what cost?

Al - Image Creator in Bing

enerated with Al - Image Creator in Bing

Generated with Al - Image Creator in Bing

Breaking Steep Fear of “Workload is
efforts somewhere there”

G eratdthhAI Image Creator in Bing

requires high level
of expertise at IT

Infrastructure ) ..
. but with minimal efforts to reproduce :) 6



Which Kubernetes?
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What is OKD?
kubernetes

e community supported

e core framework

e user is responsible for
integrations beyond
core

S

OPENSHIFT

e RedHat supported

e extends core
functionality with more
abstractions, security,
dashboard, etc

e integration of common
CI/CD features

| okd

for OpenShift

e community supported

e formerly “OpenShift
Origin”

e OKD is not an
acronym, just OKD



What is Rancher? i@’

e “Rancher lets you deliver

”

e Dedicated service in front of
Kubernetes to manage:

o cluster provisioning, authN/authZ, security

provisioning, dashboard

o ‘“standard” applications automated

provisioning (monitoring/logging)
o kubernetes itself is just

without

extra fancy controllers (contrary to OKD)

e Rancher”
proxy to K8s cluster

”is kind of

‘I:I' Bob

kubectl get pods
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Why we use both?

Full-blown ecosystem
with

for lifecycle management
of web-apps and
infrastructure
workloads

, when we just
g need to "automate
8 deployment, scaling,
Bla and management’

BAVRN

Did%ou just take both pmf:s?
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https://artifacthub.io/packages/helm/kubepie/kubepie

JupyterHub

Resource pool
Deployment automation
GPU sharing

Features build upon K8s
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cuda-opencl - JupyterLab X +
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@ W/ cuda-opencl/ *

Name -

Last Modified

8 months ago

» opencl_inf... 8 months ago

Number of Sessions (jupyterhub-prod)

[ Terminal 1 X

andsal@jupyter-andsali~/jupyter_notebooks$ id

Mem:[_]558/102400 MB| GPU: 1269 / 8429 MB

7l bh_01_simple-using-cupy.i X | +

uid=2348(andsal) gid=1300(MAX-Lab) groups=1300(MAX-Lab),10@(users),1297(Staff),1298(Domain Admins),
1301(KITS),1310(net),1313(DNS), 1314 (HFS) , 1321 (bofhs), 1324 (pdmgroup) ,1351(presto) 91122 (sedsmax) , 349

999(sftp-access),350001(its)
andsal@jupyter-andsal:~/jupyter_notebooks$ nvidia-smi
Fri Mar 8 10:56:54 2024

NVIDIA-SMI 535.154.05 Driver Version: 535.154.05 CUDA Version: 12.2 |
GPU  Name Persistence-M | Bus-Id Disp.A | Volatile Uncorr. ECC
Fan Temp Perf Pwr:Usage/Cap | Memory-Usage | GPU-Util Compute M.
| | MIG M.
0 NVIDIA A100 80GB PCIe Off | 00000000:CA:00.0 Off | on
N/A  32C Po 124w / 300W | N/A | N/A Default
| | Enabled
| MIG devices: |
GPU GI CI MIG | Memory-Usage | Vol | Shared
ID ID Dev | BAR1-Usage | SM Unc| CE ENC DEC OFA JPG
| | ECC|
0 2 0 0 | 1256MiB / 40192MiB | 42 e 3 o 2 0 )
| 2MiB / 65535MiB | |

GPU Memory
Name Usage
Bloch onment-hdf5/bin/python 1.26iB

Conda
Development
ForMax
HDF5

Matlab
MAXPEEM
Tomography
Total

e — Y

0
02/08 02/1 02/14 02/17 02/20 02/23 02/26

02/29 03/03 03/06

(€]

-]

Terminal 1 0 [}
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https://artifacthub.io/packages/helm/mortalgpu/mortalgpu
https://gitlab.com/MAXIV-SCISW/JUPYTERHUB/jupyterhub-kubernetes

Archiving Q( )

° automation
o auto failover and Day2 ops
e Infrastructure for
Helm Chart
o minimize software expertise needed

° deployment
&
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