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Life cycle of an Al service

N

Step 1 Step 2 Step 3
Build Train the Deploy your
/develop Al| model in the Al-based
service AlI4EOSC service for
platform inference
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OSCAR: an overview

OSCAR is an open-source platform that:

e Support the serverless (event-driven + automated
elasticity) computing model for data-processing
applications on Kubernetes.

e |s easily deployed on multi-Clouds via the Infrastructure
Manager (IM).

e Supports ARM-based low-consuming devices such as Q
Raspberry Pls, enabling Serverless computing at the Edge 7
and composing workflows along the computing SCAR
continuum.

e Integrates with SCAR (runs Docker on AWS Lambda +
AWS Batch) to create data-processing workflows along the
computing continuum.


https://docs.oscar.grycap.net
https://docs.oscar.grycap.net
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OSCAR: architecture
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Try it yourself!

Local deployment (
- Dependencies: Go, Docker, kind
$ curl -sSL http://go.oscar.grycap.net | bash

Do you want to use Knative Serving as Serverless Backend? [y/n] y
Do you want suport for local docker images? [y/n] vy

[.] OSCAR platform deployed correctly

> You can now acces to the OSCAR web interface through https://localhost with the
following credentials:
- username: oscar
- password: .

> You can now access to MinIO console through http://localhost:30300 with the

following credentials:
- username: minio
- password: L

[*] Note: To delete the cluster type 'kind delete cluster --name=oscar-test’



https://docs.oscar.grycap.net/local-testing/
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Try it yourself!

Deploy a virtual OSCAR cluster

Automated Deployment: through IM Dashboard (
- IM Dashboard allows the easy deployment of OSCAR Clusters

in multi-Clouds, including the EGI Federated Cloud

,,_-‘_ IM Dashboard  Infrastructures Advanced - External Links -

Q  Search

Start a virtual machine with

extra HD

=

SLURM virtual cluster

slurm

Launch a Storm Virtual

Cluster

APACHE

222 STORM

Launch a Kubernetes
Virtual Cluster

kubernetes

Deploy a Galaxy portal
|
=
Galaxy

Launch AI-SPRINT
Monitorization on top of a
Kubernetes Virtual Cluster

@ influx
kubernetes

P
(u) German Molto

Launch an OSCAR Virtual
Cluster

Docker VMs

ozxi, /3
‘ + ®l
docker Q)z“?

Launch Argo Workflows on
top of a Kubernetes Virtual
Cluster

2 argo

kubernetes

Launch an OSCAR Virtual Cluster
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available.

Description: Template for launching a OSCAR Virtual Cluster. Elasticity and OSCAR

HWData  OSCAR paramete Cloud Provider Selection

Number of WNs i the o

1

Number of CPUS for the

4

Amount of Memory for the fror

Flavor name of the front-end node. Only required in case of special flavors (L. with GPUS)

Number of CPUS for the WNs

Amount of Memory for the WNs

ace

Flavor name of the WNs. Only required in case of special flavors (Le. with GPUS)

Size of the extra HD added to the instance

50GB


https://docs.oscar.grycap.net/deploy-im-dashboard/
https://im.egi.eu
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Try it yourself!

Access to an already deployed OSCAR cluster

o Access to the AI4EOSC OSCAR cluster

- Go to https://inference.cloud.ai4eosc.eu and use EGI
Check-in to authenticate and access the resource.

- You need to be part of the AI4EOSC VO
vo.aid4eosc.eu (if you're part of the project, you can
request membership here) or the iMagine VO
(vo.imagine-ai.eu)

- Internal Documentation (in Confluence).

- Al40S Documentation.

- Al4 | ODeO0SC



https://inference.cloud.ai4eosc.eu
https://aai.egi.eu/registry/co_petitions/start/coef:550
https://confluence.ifca.es/display/AI4/Resources+and+services
https://docs.ai4eosc.eu/en/latest/user/overview/inference-oscar.html

OSCAR Ul

https://inference.cloud.aideosc.eu#/login

OSCAR Ul

https://inference.cloud.ai4eosc.eu

CoROe N =

OSCAR UI

Log in with:

*) https://localhost

Log in with:
a

You need to be part of the
AI4EQSC VO

|

(%) https:/inference.cloud.ai4eosc.eu
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Graphical web-based interface

Easy to use

User-friendly design

Synchronous and asynchronous
jobs

Ready to use after deploying
the local cluster (*)

Integrated with EGI Check-in(**)

Documentation:
https://docs.oscar.grycap.net/usage/



https://inference.cloud.ai4eosc.eu
https://localhost
https://docs.oscar.grycap.net/usage/
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OSCAR: services

OSCAR Functions Definition

functions:

Language (FDL)

oscar:

- |oscar-test

name: grayify

memory: 1Gi

OSCAR service basic components

Cluster identification

cpu: '1.0'

Memory and CPU requirements of the service

| image: grycap/imagemagick

script: grayify.sh '

- Docker image with your runtime environment

docker

input:

- storage_provider: minio.default
path: gray/input

output:

- storage_provider: minio.default

path: gray/output

Script that will be executed on a provisioned
Docker container
(Optional) Storage input/output MinlO buckets

- storage_provider: webdav.dcache
path: gray/output

webdav:
dcache:
hostname: my_dcache.com
login: my_username
password: my_password

to trigger executions and store results

.......................... ~ Additional storage providers (optional)

ON=JATA esi

Documentation: dCache
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OSCAR: FDL Composer

e Visually design workflows for
MINIO OSCAR.

minio

©
G 5 CEm—— i
anon-and-split

e (Graphical composition
approach.
% e Generate FDLs from the

AR . pipeline created.

J

OeHd ®
Documentation:

https://oscar.grycap.net/blog/po
https://composer.oscar.grycap.net/ st-oscar-fdl-composer/



https://oscar.grycap.net/blog/post-oscar-fdl-composer/
https://oscar.grycap.net/blog/post-oscar-fdl-composer/
https://composer.oscar.grycap.net/

OSCAR CLI

Apply a FDL file to create or edit a service
Invoke a service synchronously
Add an existing cluster to oscar-cli

Usage with EGI Check-in:
o OSCAR cluster with VO support and

o Use command oscar-cli cluster add with
the flag —-oidc-account-name
e Needs to be installed by itself (not included in
the local deployment)

@ Documentation:

Co-funded by
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Apply a FDL file to create or edit services in clusters.

More powerful client. You can perform |
operations like: /

Usage:
oscar-cli apply FDL_FILE [flags]

Aliases:
apply, a

Flags:
--config string set the location of the config file (YAML or JSON)
-h, --help help for apply

Usage:
oscar-cli cluster add IDENTIFIER ENDPOINT {USERNAME {PASSWORD | \
--password-stdin} | --oidc-account-name ACCOUNT} [flags]

Aliases:
add, a

Flags:
--disable-ssl disable verification of ssl certificates for the

added cluster

-h, --help help for add

-0, --oidc-account-name string| 0IDC account name to authenticate using

oidc-agent. Note that oidc-agent must be

started and properly configured

(See:https://indigo-dc.gitbook.io/oidc-agent/)

take the password from stdin

--password-stdin

Global Flags:
--config string set the location of the config file (YAML or JSON)


https://indigo-dc.gitbook.io/oidc-agent/installation
https://docs.oscar.grycap.net/oscar-cli/
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B services
a [} DEPLOY NEW SERVICE

@  Minio Storage v

[
Try it yourself! - = - |
Creating a service with OSCAR-UI :

Edit Service

Input/Output New Service Storage Input/Output New Service Storage Input/Output

New Service Storage

MINIO ONE DATA S3 INPUTS OUTPUTS

body-pose-detection-async

D mage: Sto ovide
deephdc/deep-oc-posenet-tf ? M I N IO minio.default,oscar-cluster

er secret
input

> = °o
0/200 Prefix (VN %]

Note: To edit the script sending in the creation of the service press the Edit button.
ENDPOINT 0/200

EDIT SAVE

- Tivv o>

E]
~
«
L
th
o
x
IS
‘
>
i

sename "$INPUT

$TMP_OUTPUT_DIR/
deepaas-predict -i "$INPUT_FILE_PATH" -ct application/zip -o $OUTPUT_IMAGE SECRET KEY ©®© Inputs
200 Path: body-pose-detection-async/input
Storage_provider: minio.default
°© Prefix. @
2 Suffix
VERIFY
MOREOPTIONS v
MINIO
CANCEL CLEAR NEXT ID: default CANCEL CLEAR BACK SUBMIT
ENDPOINT: http://minio.minio:9000 ~

https://inference.cloud.ai4eosc.eu



https://inference.cloud.ai4eosc.eu
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Try it yourself!

Configure oidc-agent and register an

Add the cluster to

S oscar-cli cluster add oscar-cluster

https://localhost oscar <pass> --disable-ssl

Create a service by using the FDL:
o We can use as an example the “ " from the

$ git clone https://github.com/grycap/oscar.git

$ oscar-cli apply body-pose-detection-async.yaml



https://indigo-dc.gitbook.io/oidc-agent/user/oidc-gen/provider/egi
https://github.com/grycap/oscar/tree/master/examples/body-pose-detection
https://marketplace.deep-hybrid-datacloud.eu/modules/deep-oc-posenet-tf.html
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OSCAR: async executions

Programmable object-storage systems — asynchronous executions

Files uploaded to the object-store trigger the invocation of a data-processing script that is
run inside a container (out of user-defined Docker image) within a scalable Kubernetes cluster

(i.e. batch jobs)
Files uploaded to the object-store trigger a service and deposit the result in other object-store.
The result can trigger the next service in our workflow.

Useful for the execution of compute-intensive processing (job execution delays ~ few
seconds)

OSCAR SERVICE

triggers ——— Docker container
execution

- —uploads

stores
result

Input MinlO bucket Output MinlO bucket
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BE  services
& e 7 Bucket body-pose: con &
. I ©  CREATE BUCKET body-pose/ I3
[Ty It yourse o o
° = : B
] out 8

Running an async job with OSCAR U | B

EGI Authentication - https://inference.cloud.ai4eosc.eu [3

BE senvices
S—— . Bucket body-pose: -
EGI Authentication - https://inference.cloud.aideosc.eu I3
body-pose/in/ -
@ Ao =N Services e LOGS: Service body-pose
gray
a » [ 885 Documentos » UW > Proyects @0 Minio Storage A
test
Organizar +  Nuevs carpeta ——
body-pose
©  CREATE BUCKET | SR NAME STAT(
o Escritorio # R U mE sewices
gray
Info L Descargas # capturas demo. 002jpg Bucket body-pose: Search
o d89cc2cd-ecee-4dd5-9dd0-8e602a0355b7 Succeed @ Mniostorage ~ 2
3] Logou & Documentos # test
mee | [ 0) [ s
QMisia  # test2 /srv/posenet-tf/posenetclas/converter/config.p: s mp—
’ PDF PDF i jeiTosi(ots ) = body-pose/out/ B3
3 videos  # oscﬁsﬂove oscmlz::'ues ©  CREATEBUCKET WO609 11:17:42.192329 139844201445184 deprecat o
(OSCAR material : = A Name
R Py ; WO609 11:17:42.192647 139844201445184 deprecat test
o Info
'“"‘N o 5] Legou 2023-06-09 11:17:42.705566: W tensorflow/compi stz ) '
el e % 2023-06-09 11:17:42.909841: W tensorflow/core/ e

©  CREATE BUCKET

2023-06-09 tensorflow/core/
2023-06-09 11:17:43.723973 tensorflow/core/ [
2023-06-09 11:17:43.814317 tensorflow/core/ T
/srv/posenet-tf/etc/config.yaml

Loading model ...

Output saved at /tmp/tmpb53hy6ew/2023-06-09 11

Info

W
W
2023-06-09 11:17:43.179861: W tensorflow/core/
W
W

Restrcted Mode is intended for safe code browsing. Tru Learn More X

} outputjson X

2-13M-UPV, Universitat Politécica de Valéncia, Spain.

Hint! Test the
“body-pose-detection” service in
https://inference.cloud.ai4eosc.eu

®0A0 Lni,Coll Spacesid UT-8 QR 0 JSON A QO



https://inference.cloud.ai4eosc.eu
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Try it yourself!

Once the service is created you can make the invocation with the
following command, which will store the output on a minio bucket:

$ oscar-cli service put-file body-pose minio
images/001.jpg body-pose/input/001.jpg
Usage:

oscar-cli service put-file SERVICE_NAME STORAGE_PROVIDER LOCAL_FILE \
REMOTE_FILE [flags]

Aliases:
put-file, pf

Flags:
-¢, --cluster string set the cluster
-h, --help help for put-file

Global Flags:
--config string set the location of the config file (YAML or JSON)
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OSCAR: sync executions

Scalable HTTP-based endpoints (based on KNative) — synchronous executions

Knative can maintain active a pool of execution workers per-service (user-defined via
min_scale) to achieve fast response time.

Useful for the execution of short-lived processing (job execution delays ~ less than a second)

OSCAR SERVICE

Docker container
o [

HTTP N
P : :
() calls 5 Script
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B3 services
&  MinioStorage A (] DEPLOY NEW SERVICE

body-pose

body-pose-detection-async
body-pose-detection-async deephdc/deep-oc-posenetf 1.0 26i MORE OPTIONS v
body-test
o body-test deephdc/deep-oc-posenetf 1 26i MORE OPTIONS v

plant-classification
plant-classification plant-classification-sync 10 26i

©  CREATE BUCKET

Running a sync job with OSCAR Ul s ..

W OeTETE—

Apps
st - i ificati
Eess e Invoke: Service plant-classification
Minio Storage ~ Result obtained
[~ Input Output labels" [Tanacetum b maritimun, At maximum], probabllities' [0.40 47039795, 0.22245641 .0, ,0. 005987 labels_info: T, "
links': {Google Images [https: y hitps: rcn?
1 D h !, ht | Wikipedia' [https://en. Tanacetum_corymbosum, https://en.wikipedia.org/wiki/Tripleurospermum_maritimum, 'https://en. wikipedia.org/wiki/Anthemis_cotula:
SELECTFILE 2 i, https://en.wikipedia.org/
body-pose-detection-async | Text - htips://en.wikipedia.org/wiki/Leucanthemopsis_alpina’, https://en.wikipedia.org/wiki/L eucanthemum_maximum}}
@
byt ntroduce here your input as a text
1" > Documentos > UPV > Proyectos > AMEOSC > OSCAR material v G || BuscarenOSCARmaterial P
plant-classification
Organizar v Nueva carpeta o- O @
©  CREATE BUCKET 23 Inicio
5]  Logout i a a
o Escrtorio # PDF PDF
& Descargas  # capturasdemo  automated_oscar  EGI Conference imagel jpeg Instancia OSCAR ~ OIDC agenttxt ~ OSCAR-EOSC-Po
OSCAR-UI _localjpg 2022-OSCAR.pdf de AMEOSC.docx rtal.pdf
[ Documentos #
el (A (A B B
@ Misica » PDF PDF < <
i3 Videos » OSCAR-slides-ful ~ OSCAR-Webinar. scriptsh script_body.sh
Lpdf paf
Adjuntos dela e
OSCAR material
pAID 06 27
Nombre: | Todos los archives () ~
Abrir Cancelar

. . T Hint! Test the “plants-classification”
https://inference.cloud.ai4eosc.eu service in https://inference.cloud.ai4eosc.eu



https://inference.cloud.ai4eosc.eu
https://inference.cloud.ai4eosc.eu

Al4 ONDEOSC

Co-funded by
the European Union

Try it yourself!

Once the service is created you can invoke it with the following
command, which will trigger the execution of the service:

$ oscar-cli service run plant-classification

-1 image.jpg -c oscar-aideosc-oidc

Usage:
oscar-cli service run SERVICE_NAME {--input | --text-input} [flags]

Aliases:
run, invoke, r

Flags:
-c, --cluster string set the cluster
-h, --help help for run
-i, --input string input file for the request
-0, --output string file path to store the output
-t, --text-input string text input string for the request

Global Flags:
--config string set the location of the config file (YAML or JSON)
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OSCAR Exposed services

> services I
- /services/<SERVICE_NAME> component calls Internal
/exposed/<PATH_TO_RESOURCE> service API

Long-running services

Fast inference of pre-trained Al models

Avoids to load the Al model weights on each invocation

Allows to directly expose the DEEPaaS API of the Al model from out of the OSCAR service

Seamless auto-scaling based on average CPU within user-defined limits (bursts of stateless
inference requests handled by multiple containers)

Exposed

@ Documentation:


https://docs.oscar.grycap.net/invoking/#exposed-services
https://docs.oscar.grycap.net/invoking/#exposed-services
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OSCAR: Exposed services

New Service Storage

SELECT THE SCRIPT FILE OF

MORE OPTIONS A

Expose

Input/Output

9 0 Documentation:



https://docs.oscar.grycap.net/invoking/#exposed-services
https://docs.oscar.grycap.net/invoking/#exposed-services
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Integration with Al4-PAPI

Co-funded by

e AIl4-PAPI is a Platform API for interacting with the AI4EOSC services
e Integration with OSCAR:

o Create and run OSCAR services that use Al pre-trained models from the

o Make the inference process transparent to the user — no need to know specifics of
OSCAR

e (urrent status —

REN the European Union


https://dashboard.cloud.ai4eosc.eu/marketplace
https://dashboard.cloud.ai4eosc.eu/marketplace
https://github.com/ai4os/ai4-papi/tree/oscar
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Documentation and Support

docs aideosc.eu @ ¢ O + DO
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@ * Welcome to A0S documentaton!  AI40S1 documentaton

We can deploy your Al model in the AI4EOSC's
OSCAR cluster, to be used for inference. Just let us

A14081 documentation Welcome to Al40S documentation! “Contents"

User documentation Welcome to Al40S

! .
Technical documentation documentation! k n O W
User documentation .

© Useful links

Component documentation

Technical documentation
A Homepage
Indices and tables

o The repository for your Docker image.

The main source of knowledge on how to use the project. Refer always to here in

case of doubt.
[ Authentication

Sovms o A sample input file used for inference.

Where users will typically search for modules developed by the community, and find

the relevant pointers to use them. It allows authenticated users to deploy virtual

machines on specific hardware (eg. gpus) to train a module

o The command required to run in the container to

your deployment

trigger the inference of the Al model with the

& DockerHub

Where the Docker images of the modules are stored

s sample input file.

Continuous Integration and Continuous Development Jenkins instance to keep
everything up-to-date with latest code changes.
f Inference platform (OSCAR)

Open a ticket in the AI4EOSC’s Jira and tag

B3 Module template

Amanda Calatrava / German Molto or drop an
You can al: ch this tutorial for a quick overview of the project from the user's p
(attached slides)
e-mail to ith the tag
© Important
. .
A quick note on terminology. A140S is the name of the generic software stack that is e e
powering the deployments of different platforms (AT4E0SC, iMagine). So for example I n S u J C .

the AI40S Dashboard is the component that can be deployed as the AI4EOSC

Dashboard or the iMagine These platf pecific D: can have
minor customizations but the underlying technology remains the same.

The UPV team is here to help you!

« AI4EOSC: Al for the European Open Science Cloud

point of vi

* iMagine: Imaging data and services for aquatic science



https://doc.ai4eosc.eu
mailto:products@grycap.upv.es

More informat

OSCAR Documentation

'OSCAR Documentation
Introduction
Getting started >

Using OSCAR through the web-
based Ul

Invoking services

Functions definition Language
FDL Composer

OSCAR-CLI

Integration with EGI

OpenAPI Specification
License

About

Functions Definition Language Composer

Writing an entire workflow in plain text could be a tough task for many users. To simplify the
process you can use FDL Composer, a tool developed by GRyCAP to facilitate the definition of
FDL YAML files for OSCAR and SCAR platforms from a user-friendly interactive graphic interface.

GitHub
Ovw250 w50 Y6

Table of contents

How to access

Basic elements
OSCAR services

Storage providers and
buckets/folders

Download and load state

Create a YAML file

c
‘ SCAR options
MINIO Example
minio

How to access

It does not require installation, just access to FDL Composer web. If you prefer to execute on your
computer instead of using the web. Clone the git repository:

git clone https://github.com/grycap/fdl-composer
Run the app with npm:

pam _start

Al4

Use Cases

Guide to create a service in
OSCAR

AR

FDL Composer to create a

workflow with OSCAR Using OSCAR as a Faa$ Guide to create a service in

FDL-Compor platform for synchronous OSCAR

workf " inference of a machine learning tep by step guide t evelope
le video-pro model howto create their first in OSCAR

E-0O

Text Speech

https://docs.oscar.grycap.net

https://oscar.grycap.net/blog/

DEOSC
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€« C @ youtube.com/watch?v=ZtAIVcTulwc&list=PLgPH186Qwh_3EC4AM.. (¥ 1© W @b e R e » =0 .

= OYoiuhe™ aryeap X a ¢ ® @

Grid y Computacién
de Altas Prestaciones

GRuyCAP

Instituto de Instrumentacién para
Imagen Molecular (13M)
Universitat Politécnica de Valéncia
(UPV), Spain

OSCAR: OPEN SOURCE SERVERLESS
COMPUTING FOR DATA-PROCESSING
APPLICATIONS

https://github.com/grycap/oscar

O o02/1315

OSCAR
GRYCAP - 1/7

2 X

OSCAR: Open Source Serverless Computing for Data-Processing Applications
> GRYCAP
16

S Hybrid Serverless Workflows with SCAR and OSCAR

= o) GRYCAP

A—— Deployment of an OSCAR cluster in the EGI Cloud with the Infrastructure Manager (IM) dashboard

3 GRYCAP
23

fT 7 | Using OSCAR as a Faas platform for scalable asynchronous inference of Machine Learning models

https://www.youtube.com/watch?v
=ZtAlVclulLwc&list=PLgPH186Qwh
3EC4AMInkDKCIOXsGYQW_JN



https://docs.oscar.grycap.net
https://oscar.grycap.net/blog/
https://www.youtube.com/watch?v=ZtAlVc1uLwc&list=PLgPH186Qwh_3EC4MInkDkClOXsGYQW_JN
https://www.youtube.com/watch?v=ZtAlVc1uLwc&list=PLgPH186Qwh_3EC4MInkDkClOXsGYQW_JN
https://www.youtube.com/watch?v=ZtAlVc1uLwc&list=PLgPH186Qwh_3EC4MInkDkClOXsGYQW_JN
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*

* 4 K

y m AI4EOSC | amcaar@i3m.upv.es | /> | aideosc.eu

Thank you! Any questions?
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Backup slides

Bringing your Al models to EOSC
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oidc-agent installation

Add in /etc/apt/sources.list the appropiate and then:

oidc-agent

S sudo apt update I |

sudo apt-get install oidc-agent

S
$ export OIDC SOCK=/tmp/oidc-forward
S

eval ~“oidc-agent-service use’

Register an EGI client following the

$ oidc-gen --pub --issuer https://aai.egi.eu/auth/realms/egi --scope "email
eduperson entitlement eduperson scoped affiliation eduperson unique id" <cli name>

Follow the instructions to activate the device with the generated code.

Execute the following command to ensure that the S0IDC SOCK variable gets the proper

value:
$ sudo oidc-agent-service start


http://repo.data.kit.edu/
https://indigo-dc.gitbook.io/oidc-agent/user/oidc-gen/provider/egi
https://indigo-dc.gitbook.io/oidc-agent/installation

Al4 CNEOSChm

oscar-cli installation

Commands for Linux 20.04 ( )

S go install github.com/grycap/oscar-cli@latest

Co-funded by
the European Union

OSCAR CLI commands are available in: /home/<user>/go/bin
S export PATH="/home/ubuntu/go/bin:SPATH"

You can test the environment by executing:

S oscar-cli cluster list

And start using OSCAR:

$ oscar-cli cluster add oscar-cluster https://localhost oscar <oscar pass>
--disable-ssl

S oscar-cli service run plant-classification -i image.jpg -c oscar-aideosc-oidc


https://docs.oscar.grycap.net/oscar-cli/
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Go installation

Commands for Linux 20.04 ( )

S sudo apt update
$ curl -OL https://go.dev/dl/gol.20.4.linux-amdé4.tar.gz

$ sudo tar -C /usr/local -xvf gol.20.4.linux-amdé4.tar.gz

$ sudo nano ~/.profile

- Addtotheendofthefille: export PATH=$PATH:/usr/local/go/bin

Check that everything is in place:

$ go version



https://go.dev/doc/install
https://go.dev/dl/go1.20.4.linux-amd64.tar.gz
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Docker installation

Commands for Linux 20.04 ( )
$ sudo apt update dOCer

S sudo apt install -y apt-transport-https ca-certificates curl
software-properties-common

$ curl -fsSL https://download.docker.com/linux/ubuntu/gpg | sudo apt-key add -

S sudo add-apt-repository "deb [arch=amdé4]
https://download.docker.com/linux/ubuntu bionic stable"

$ sudo apt update
S apt-cache policy docker-ce

S sudo apt install -y docker-ce

If you want to use docker commands without writing “sudo” each time, you can add
the user to the docker group (to apply the changes, log out and enter again):
$ sudo gpasswd -a ${USER} docker


https://docs.docker.com/engine/install/ubuntu/
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Kind installation

Commands for Linux 20.04:

S go install sigs.k8s.io/kind@v0.19.0
S export PATH="/home/ubuntu/go/bin:S$PATH"

For other distributions and options, see the


https://kind.sigs.k8s.io/docs/user/quick-start/#installation

