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New deployment

~ Jupyterhub

As Spoke2 WP5 we are ready, using ICSC : ~ N
resources as per RAC allocation o )
A jupyterhub is deployed on a k8s cluster (128 y ey v
vCPUs and 258 GB, divided into 8 nodes configured
via rke2) via the official Spoke2 JHub Helm repo =) i i
= endpoint
https:/hub.131.154.98.51.myip.cloud.infn.it/ | | L L

Dask KubeCluster E E Dask KubeCluster i E Dask KubeCluster

= we should update docs e 1 [ [ |
https:/icsc-spoke2-repo.github.io/HighRat
eAnalysis-WP5/sections/intro.html with the
new endpoint

= still using iam-demo (highrate group) for
authentication

READY TO BE TESTED

ICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing Missione 4 ¢ Istruzione e Ricerca


https://github.com/ttedeschi/HighRateAnalysis-WP5/tree/main/stable/jhub-aas
https://hub.131.154.98.51.myip.cloud.infn.it/
https://icsc-spoke2-repo.github.io/HighRateAnalysis-WP5/sections/intro.html
https://icsc-spoke2-repo.github.io/HighRateAnalysis-WP5/sections/intro.html
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Questions INEN

= Any more feature request from use cases side?
= cvmfs?
» base images based on alma8 at the moment, enough?

ICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing Missione 4 « Istruzione e Ricerca
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Extending the Resources il .
Wecame ot demn ~Jupyterhub
Aim: enable the platform to dynamically : o
exploit all kinds of resources (HTC, HPC, — A
Cloud) transparently for the user T o ] )

» looking for a synergy with active S S s T s
developments in this context, to
delegate container execution on remote = = =
resources while keeping the very same s e e I P
userinterface N\ T T ")

= Solution: InterLink, which provides
execution of a Kubernetes pod on
almost any remote resource f{ R :

» Resources visible to the user thanks |
to an HTCondor overlay (O E
WLCG HTC site HPC center Cloud
\_ / \\ —

ICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing Missione 4 ¢ Istruzione e Ricerca


https://github.com/interTwin-eu/interLink
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What is offloading? @

= Delegate the execution of a container/workflow on remote resources while keeping
the user interface unchanged.
= Example:
= "I have my own ML training container, and | want to run it on a node with 4 A100s”

Intertwin

Mt/ container
HPC GPU Node

ICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing Missione 4 « Istruzione e Ricerca
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How can we implement offloading? @

We want a NATIVE integration with the Kubernetes primitives, acting underneath as a
virtual node.

Kelsey Hightower @
@kelseyhightower
The problem is we asked developers to do all

N.B. We a|m tO use KUbel’neteS as the WOrkhOI’SE fOI’ > that. Kubernetes is not a tool for deve|opers.

the “offloading”, NOT as the user interface though They can use it, but we have to be honest,
Kubernetes is low level infrastructure and works
best when people don't know it's there.

Offloading should be transparent for the users

ICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing Missione 4 « Istruzione e Ricerca
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A possible solution: InterLink

InterLink aims to provide an abstraction for the
execution of a Kubernetes pod on any remote resource
capable of managing a container execution lifecycle.

The project consists of two main components:

A Kubernetes Virtual Node: based on the
VirtualKubelet technology. Translating request
for a kubernetes pod execution into a remote cal
to the interLink API server.

The interLink API server: a modular and
pluggable REST server where you can create
your own container manager plugin (called
sidecar), or use the existing ones: remote docker
execution on a remote host, singularity
Container on a remote SLURM or HTCondor
batch system, etc...

K8s API server

)

pod status

[

v1.Pod

Virtual kubelet (Knoc)

v1.Pod JSON

KUBERNETES CLUSTER

REMOTE MACHINE

-/- o
%

Yk ’/'/7/ 3;«7;:;"‘ /;». 7'7,/ /'w:’/ '5 ’, ”"/:/"
Mock SLURM Local,
InterLink plugin InterLink plugin

https://github.com/interTwin-eu/interLink

ICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing
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https://github.com/interTwin-eu/interLink
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co m p O n e n ts : \I K https://virtual-kubelet.io/

« Virtual kubelet (VK): Virtual
= "Open-source Kubernetes kubelet Kubelet
implementation that masquerades as a
kubelet. This allows Kubernetes nodes to be

Kubernetes API

backed by Virtual Kubelet providers” SR
» (Can beimagined as a translation layer: [} [J [J [} |

« "l take your pod and run your container ) L) L) LT
wherever | want” e e dend
» Registers virtual node and pulls work to run e s oo ey e
» The pod lifecycle is managed via interlink rest calls
» Qauth2 via service token kept “refreshed” peie

ICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing Missione 4 « Istruzione e Ricerca


https://virtual-kubelet.io/
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Components: Interlink + Oauth2 proxy @

= Qauth2 proxy: authN with IAM and authZ configurable on aud and groups
= "Digests” and manipulates calls from VK to the sidecar
= Self contained binary, distributable on all OS without dependencies

KUBERNETES CLUSTER

REMOTE MACHINE

ICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing Missione 4 « Istruzione e Ricerca
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Components: Sidecar/Plugin @

Agent that must expose a REST with defined specs, but which can be implemented in
the language and with the methods you prefer:

= creation of the pod: run local docker or submit a job on htc, slurm etc

» collect the execution states

= collect and forward logs upon request

» kil
Existing plugins: local Docker (Go), Slurm (Go), HTCondor (python), ARC (python),
Kubernetes (python), Kueue (python)

73000770 s A S N YN TN T Al T
TR }4 /} VR R TRAL ) A /;//»(;/ ATUS v KILL '
(A //rpilaliiviize /Z;/././/. T/ 00 1 IRt i ARl Y
Mock SLURM
. . . . Local, htc ...
InterLink plugin InterLink plugin

ICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing Missione 4 « Istruzione e Ricerca



