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Offloading of computing payloads to HPC resources:
concepts and synergies
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User stories and call for volunteer

Container based use cases are the primary
targets

i Dotol loud
. a . . - Offload 'tgqhﬂnlnw-
“l have my analysis working in a container, |

just bring that to N GPU node for me"”

“I t to devel lgorith GPU/FPGA,
pI:i: spuawe: Z 5§na;:l;ii§:;;dr:n?:?runment We We re h e re

where | can code”

We can start playing with the system

%E{: ::za:; :f soon as we have a seed * er Ol cou t:"_r_llu'u::ll::ﬁfr' __—_ (I aSt te C h WO rkS h O p . )

We are collecting interested use cases and get
started with the experimentation.

Datatlowd

My not abecks,
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Use cases:
a recap
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A black box to manage to manage our payloads everywhere
e.g. accessing GPUs on-demand “seamlessly”, no matter their location

ML/Data processing

Serverless computing

HFC &PU Nede

Interactive analysis

HPC &PU Nods
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User story 1:
| have a container and | want to execute it on a node with N GPUs

Example: Tracking ML training

O Submitting one or more training
payloads to a remote machine with
GPUs

o Track the performances of the training

o Send tracking information to a central
service (along with ML final model as
well)

O Retrieve the information from either a
CLI or a web browser

My container
HPC &PU Node

mlf/ows /
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User story 2:
Interactively develop in an notebook that lives "somewhere else”

An HUB for tinkering your code

O Spawn a JupyterLAB session on a

ik RO . ® remote machine (even in a HPC center)
Teea A o Use a default container image for that,
" or a custom one of yours
0L IUPYte'P O Get access either through browser or
e ;
——eel™ > | — terminal to that session
<7 er " - O o Develop and test interactively your code
pt/t - ﬁ ) D@ In a on-demand environment
& ( ) Q0
Mc/ notebooks HPC 6PU Node
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User story 3:
| have my own framework, | want it to delegate heavy lifting “somewhere else”

Analysis pipelines

© Framework evolution toward cloud-
based resource orchestration is a
common pattern lately

WorkFlow poyload © We must be able to leverage this to
' hide the complexity of the
2y infrastructure
56 © In other words, we should get
00 something compatible with the most
00 adopted container orchestrator out
My ML pipeline HPC &PU Node there.....
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User story 3:
| have my own framework, | want it to delegate heavy lifting “somewhere else”

Analysis pipelines

© Framework evolution toward cloud-
based resource orchestration is a
common pattern lately
WorkFlow poyload © We must be able to leverage this to
' hide the complexity of the
infrastructure
© In other words, we should get
something compatible with the most
adopted container orchestrator out

HPC GPU Node there.....

My ML pipeline. My k8s cluster
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interTwin and INFN:
striving to get an efficient interface to match the evolution of analysis frameworks

with a seamless resource brokering.
Developed a first prototype for:

: designing a Digital Twin Engine )

Getting a seamless distribution of data
analysis payloads over EuroHPC centers
o \/alidating Digital Twin Engine use cases
against the prototype

o Extending the volunteer base of both
A Digital Twin Engine should be able to provide a platform capable of distributin the use cases and the resource
providers (e.g. additional HPC and
computing centers in general)

Very similar set of requirements with an even stronger need for cloud native framework integration with HPC centers (kind of a

cloud-prohibitive environment)

lications to remote sites, maintaining an interoperable (cloud) interface.

Participants, including 1 affiliated
entity and 2 associated pariners

Consortium at a glance

What's the tool that has been developed?
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https://www.intertwin.eu/
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A tool to abstract the execution of a container:
InterLink translates a container into a job submitted to the HPC SLURM queue

A cloud-native friendly initiative: based on known open “in a nutshell’
technologies

Not only HPC: in fact, different initiative are giving it a stab for
remote execution of containers over several remote services

A recent talk/demo at the KubeCon EU 24 to get an idea

Documentation
Am!ys?:i. results

HPC G&GPU Node
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https://intertwin-eu.github.io/interLink/
https://colocatedeventseu2024.sched.com/event/1YFfQ/pods-everywhere-interlink-a-virtual-kubelet-abstraction-streamlining-hpc-resource-exploitation-diego-ciangottini-infn
https://intertwin-eu.github.io/interLink/docs/intro

Possible scenarios...
~today.
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It might be technically possible to reproduce the interTwin PoC
meaning to “offload” from an hub hosted on the cloud to HPC resources

Access to an extensible HUB

O Hosting core services on cloud resource
o Extend the resource pool for interactive
sessions over HPC and, more generally,

Successfully spawning on-demand jupyterLab instance on
distributed resources

" Jupyterhub & ‘9 . . .
. ‘E“iljﬁ%] HPC along with other more “cloud-ish” instance on K8s.
Server Options 4

Select your desired image: |ghcrio/dodas-1sfuc-dask-

Crucial for experimenting ML workflows interactively before
There are then cases where automation

scaling out! . .
: and scalability comes without (or after)
interactive development
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“Sending” containers via any cloud-friendly framework might be also available

ml L3 2121 Experiments Models

Experiments @E 3DGAN @ Provide Feedback Add Description

Q ® Time created ~ State: Active ~
=y Sort: Created ~ [0 Columns v Group by v

Table Chart Evaluation  Experimental

Run Name Created = Datase Duration Source
2 days ago - 1.7min itwinai
6 days ago - 22.9s itwinai

Use case driven by 3D GAN algorithm T

6 days ago - 3.7s itwinai

developed at CERN and integrated with comnme -

6 days ago - itwinai

6 days ago - itwinai

MLFlow tracking.

6 days ago - itwinai
ml/ /e 2121 Experiments Models ()€ GitHub Docs

[memonl@hdfmllOl ~]% squeue me [ciangottinid@intertwin ~]$ squeue --me -i5 skittish-auk-137

t H :
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON) il i Ongélézpi;iiTIOH - I T ——— St OGRS Sy O

¢0356 batch Prototyp memonl CF 1:28 1 hdfmlc@3 4086045 cpu test-pod ciangott R 1-00:41:14 1 cn0130 _
Q ' Refresh

HUHHHEH BB B H BB R R R BB R H B H 3 H # : i fake_batch_loss i i fake_batch_loss_epoch
# Starting execution of 'Lightning3DGANPredictor'... #

HH R R HHHHHEH R R R

Searching in : /tmp/data/exp_data/*/*.h5

Found 1 files.

Predicting: | | 8/? [PB:B0<?, ?it/s]

Predicting: 0% | | 8/2 [e@:80<?, ?it/s]

Predicting Dataloader O 0%| | 8/2 [BB:BB<?, ?it/s]

Predicting Dataloader 0: 50%] | 1/2 [00:02<P0:02, ©.34it/s]

Predicting Dataloader 0: 100%| | 2/2 [6D:03<00:00, 0.58it/s]

Predicting Dataloader © | 2/2 [00:04<00:00, 0.49it/s] & fakabatch Kessiep 5 5 Genaratoclots : £ osnacaiir-loss:woch
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WP5 liaisons with infrastructure and middleware is a key here:
we can and should act as the contact point

Sneak peaking/early access

o As already mentioned in this
presentation, being aware of what is
going on, and getting prepared for it

o Take advantages of the point above to
get access to any kind of experimental
service --> access to resources

O Help the design/development of the
solutions --> include Spoke3 critical
features from the beginning

| think we should get the best out of any upcoming
Proof Of Concept instantiation.

WP5 should act as a two-ways bridge:
e Bringing well defined use cases as a validation
tool for the infrastructure PoC
e (Getting access to early development decisions
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