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Guidelines for
EuroHPC applications

relative to LUMI (CSC) and Leonardo (CINECA)
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Additional details here

www.elliot-ai.eu



The recording of this webinar will be shared on MINERVA website L. elliot

MINERVA is an European Support Centre (’.l_’)

for Scalable Al Research and Deployment. v

MINERVA
Establish and operate a Europe-wide Support Centre.

Interact with Al communities to identify needs.
Offer a rich service portfolio, aligned with the European needs.
Ensure models are developed according to ethical and responsible Al regulations
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https://minerva4ai.eu/

Agenda L. elliot

* General guidelines + hands-on look at the forms (15 min)
« Technical specifications of LUMI and Leonardo (20 min)

« Q&A



AlFactory

EuroHPC

How to apply to EuroHPC Calls

L. elliot

Playground 5.000 GPU hours continuous 2 working days 1, 2, or 3 months
Fast Lane 10.000 - 50.000 GPU hours continuous 4 working days max 3 months
Large scale >50.000 GPU hours™* twice a month 10 working days 3, 6, or 12 months
Science & EU projects 20.000 - 90.000 GPU hours CLOSED 1 month 6 months
Benchmark Access 3.500 1st day of each month AIUEDE gztee 7 e G-l 3 months~ =]
Development Access 4.500 1st day of each month 2:3wee/ks’§2tteer the-cutoff szonthS“-"i/;/.é_é,r'

Regular Access

20.000 - 150.000

CLOSED

-- |4 months after the cut-off date B

Extreme Scale Access >=245.000 |6 months-after the cut-off date 1 _ye.af"’
Al and Data Intensive 50.000 _ | 1. month-after the cut-off date’| -

o \Nebsite:

e Here you can check the currently open calls: https://a

1 ye/ar - o ,.../ | e 'J,


https://www.eurohpc-ju.europa.eu/index_en
https://www.eurohpc-ju.europa.eu/index_en
https://www.eurohpc-ju.europa.eu/index_en
https://access.eurohpc-ju.europa.eu/
https://access.eurohpc-ju.europa.eu/
https://access.eurohpc-ju.europa.eu/

General Guidelines - Before to apply L. elliot

e GPU-hours = Number of GPUs x Duration (hours)
e Node-hours = GPU-hours / GPUs per node

Before applying, users should have an idea of:

e Workflow Type: The specific pipeline or process to- be executed /AN
e Data & Models: Total volume of tralnlng+output data and the size of the AI models

e Time Estimates: Estimated runnrng t|me for a (non optlmrzed) verS|on of the Code

e Machine Architecture: Hardware speC|f|cat|ons of the chosen machlne
(GPU mod_el__‘\_QP_LJs per node, interconnects, storage, ...)



General Guidelines - How to apply

L. elliot
You will need to complete a form similar to this one. Let’s scroll through it together.

Applcatons

EuroHPC Al Factory Large Scale call
Propo:

sal ID: DRAFT-12473

» Project Application

Al Factory Selection

:::::::



https://access.eurohpc-ju.europa.eu/
https://access.eurohpc-ju.europa.eu/
https://access.eurohpc-ju.europa.eu/

Example from AIF Science and Collaborative EU Projects® ©!11°t

Calls Dashboard Applications

Partition information

= Project Application ~ Pariitic \me
The Project — Leonardo, LUMI, Marenostrum, Jupiter,....
Principal Investigator Requested amount of resources (node hours)

Contact Person and Team Members > NOde-hOUFS = Number Of nOdeS X Duratlon (h) ;
Resources should be reguested in node hours. For further infermation about conversion calculatio _‘I‘:._;i:\.;k“, Custo m 0 r fixed, d epe ndi ng from the Cal Itype \

\

Partitions consult the Technical Guidelines at hitps:/feurohpc-ju.europa.eu/eurohpc-ju-call-proposals-

Code details, Development and Data

le(s) use
management e |
Collaboration and Funding This field is a multi-text field, for adding another code separate it with a comma et == ’_,"" N
Dissemination Strategy Jobs e == ’__,-"'/ \._
Ethics Self-Assessment Number of jobs simultaneously T e o o
Excluded Reviewers e o
time of a typical job execution (hours _,—-"'/" T
Data Consent —
m Technical Assessment - T /
Checkpoints | o ' 7 yay \
_ Resources Allocation it
L - e you able to write checkpoint?* - \
Decision e —— — y \
e '\
, O N e \
° Extension Request Assessment — Recommended for long-running jobs. \
Maximum time between 2 chec ints (hours) e ’ L]
- —— ,.f"/ \,
Desirable maximum time between 2 checkpoints (hours) '
Cores/nodes
Average # J e used per
:



Example from AIF Science and Collaborative EU Projects® ©!11°t

Calls Dashboard Applications

EuroHPC
Tent Underaieg

Cores/nodes

= Project Application A

The Project

Principal Investigator

Refer to the chosen machine’s
technical specification!

Contact Person and Team Members

Partitions

Code details, Development and Data More |nfo |n the next S|IdeS

management

Collaboration and Funding P
Dissemination Strategy o
Ethics Self-Assessment L SR
Excluded Reviewers S P ’

Data Consent ——

m Technical Assessment g e

_ Resources Allocation Memory \
Decision  ——— o — \

o Extension Reguest Assessment —— T —— .

Storage

.



Example from AIF Science and Collaborative EU Projects® ©!11°t

Calls Dashboard Applications

EuroHPC
Tent Underaieg

Storage
= Project Application A

The Project

Principal Investigator

Contact Person and Team Members
Partitions

Code details, Development and Data
management

Collaboration and Funding e
Dissemination Strategy - ) ’
Ethics Self-Assessment | - V
Excluded Reviewers T o

Data Consent P T

» Technical Assessment o

_ Resources Allocation \
Decision L ——— e :

= Extension Reguest Assessment B ;_ _data tO_ road at thebeglnr“ng (tO) * \
—— data dodownload at the end (from) "‘

—> Explain the section above. '



Example from AIF Science and Collaborative EU Projects® ©!11°t

Dashboard Applications

EuroHPC
Tent Underaieg

Project Application
= Project Application A

The Projec report main software / libraries
principal Investgator Code details specifying the version if it is a
Contact Person and Team Members StrlCt req u |re m e nt.

Partitions

Code details, Development and

Data management T
Collaboration and Funding P e
Dissemination Strategy o = e
Ethics Self-Assessment T Py #
Excluded Reviewers o T e
Data Consent — . .
= - T /; ’/ ,-J \\‘
» Technical Assessment o e
_ Resources Allocation it
Decision - \
7 s \
. ‘_." 4 A
o Extension Request Assessment — T T —— =
h as developer, collabaraf main developers, e er, ef Tmen ==

Code details #2

10



Example from AIF Science and Collaborative EU Projects® ©!11°t

EuroHPC Calls Dashboard Applications

It Undertabieg

= Project Application A

The Project

Principal Investigator

Scalability and performance

Contact Person and Team Members
Describe the scalability and performance of the application

Partitions

Code details, Development and Clted the SCaIablhty Of the dlstrlbuted '
Data management . framework used (Megatron,FSDP,...) //

Collaboration and Funding

Dissemination Strategy ) o == ’__,.»"'/ e ‘\‘_
Data details o e \
e = e L
Ethics Self-Assessment Is the data used in the project open for communities?* = T \
Excluded Reviewers ® O o — - o “/__/ y
Data Consent Will the generated data by the project (if any) be open to other communities?* e —— ) ) A
_— - ;o \
- = = 7 \
m Technical Assessment ® O o o
_ Resources Allocation . Application Support Team (AST)
Decision - ) e ~ y
der the EuroHPC JU EPICURE project, the proposals awarded via the Access calls are able 1o have additional support i P .
coc ctivation and scaling, performance analysis and benchamrking le refactoring and code optimisation. More P ya
o Extension Reguest Assessment nformation available at: hitps://epicure-hpc.eu/ —— Te————— T
Please highlight below whether this proposal would need assistance from the Application Support Teams (ASTs) of - .
EPICURE -

Does your proposal require assistance from an AST on the selected partition(s)?*

O ®

> (code porting, multi-gpu/node running,...)

11



L. elliot

Leonardo specs




Leonardo ( hosted by CINECA, Italy ) L. elliot

General info: https://www.hpc.cineca.it/systems/hardware/leonardo/

2 partitions:

DCGP (CPU only)
BOOSTER (4 A100 - 64GB GPUs per node, 32 process/threads per node)

13


https://www.hpc.cineca.it/systems/hardware/leonardo/

L. elliot

"Partitions” section

Partitions
Partitions
Eﬁﬁﬁ&gﬁ Calls Dashboard Applications Partition name
N
Partition information Deucalion CPU X86 a
= Project Application ~ Partition name | Deucalion GPU
The Project > LUMIC
Principal Investigator Reguested amount of resources (node hours) LUMI-G
Contact Person and Team Members | Leonardo DCGP
< Foriurtherinfo Leonardo BOOSTER
Partitions s ieurohpe-ju.europa.eufeurohpe-ju-c llaborative-eu-
| MareNostrumb GPP
Code details. Development and Data dels) used MareNosirums ACC
management
MarahlactemE LIDAA
Collaboration and Funding This field is a multi-text field, for adding another code separate it with a comma e -
Dissemination Strategy Jobs e =T
Ethics Self-Assessment mber of jobs simultaneously — - o -
~ o - -
Excluded Reviewers » Mmax 256 -CONCuU rrent nQdﬁQS{ - )
vall clock time of a typical job execution (hours _/.x"" _/7_,)7""" o .
Data Consent T . S . _
—> ( — -
» = S e
= Technical Assessment )24*h Srng]e Jog WaI_L tlme
Checkpoints o P
Resources Allocation ) o [ g '
o . > Are you able to write checkpoint?* o e —_—— -
Decision o o
® @) e - - - s
o Extension Request Assessment ” o - T —— \
Maximum time between 2 checkpoints (houl B /_,,-"’ - //‘ \
T _—— - o e \
— ~ 6 _hours. — )
T B - \
Desirable imum time between 2 checkpoints (hou /,-’ o e - 1\
Cores/nodes |
Average # GPUs to be used per j [
‘\ 3 \\_ AN \“-. h -““‘ I
U U N N NN 14
\ \ \ N \ . N i
\ A\\ \ /




L. elliot

"Partitions” section

Dashboard Applications

Cores/nodes
= Project Application A

The Project
Principal Investigator
Contact Person and Team Members

Partitions

—l
Code details, Development and Data - max 4

menegement (4xA100 per node on Leo Bdoster) / '\

Collaboration and Funding -

Dissemination Strategy =

Ethics Self-Assessment — —p Pm’ai 256 CO ncqr[en{/n‘odes,'

Excluded Reviewers e

Data Consent -

» Technical Assessment a 3 2 o _—

. Memory - (32 processes per. node on Leo Booster)

/' /
s /
P / \

_ Resources Allocation
Decision

o Extension Request Assessment -

—» Memory per node:
512GB RAM + 64GB x 4 VRAM

Storage

15



"Partitions” section L. elliot

Dashboard Applications

Storage

= Project Application ~ laximum amount of SCRATCH needed at a time (TB

v

The Project

the limits depend on the call type

Principal Investigator wm amount of WORK needed at a time (TB)

v

MAX 100TB

Contact Person and Team Members

Partitions

— MAX 50GB
Code details, Development and Data

management AT A TARLAIVE needed at atime 115/ T

Collaboration and Funding P

Dissemination Suategy | - - WORK and ARCHIVE remain actlve

Ethics Self-Assessment _ —

um # files to be stored on WORK (thousands) . for 6 months after the prOJect ends

Excluded Reviewers e

- - - 7 /
Data Consent Maximum # files to be stored on HOME (thousa T e e

m Technical Assessment

_ Resources Allocation B
Decision .

o Extension Request Assessment Total amount of data to transfer to/from (TB) ——— ——

~ Data transfer:-

Consider max ~ 2TB | per day

Do the math considering also the project
duration.



L. elliot

"Code" section

Calls Dashboard Applications
Project Application
= Project Application - The Code Details and Development tab should include the foll escription of main algorithms, how they have beer

The Project pemeted and paaleize,nd tht i performanc botienecks and h solions (o th perfomance sates o report main software / libraries
specifying the version ifit is a

Principal Investigator Code details t . t . t
Contact Person and Team Members me and version of the code Stric requ iIrement.
Partitions N
Code details, Development and B
Data management by . o
Webpage ar er reference -
Collaboration and Funding - = )
Dissemination Strategy o = /__/,,-""
Ethics Self-Assessment Licensing model - o — P
Excluded Reviewers T .y . o .
8 Environment:.
Data Consent ———
ntact information of the code developers — Pt p
= Technical Assessment - Vs

___youcanuseeither: S
R Allocati .
Decson " e pythonenv -

, ur connection o the code e Leonardo modules (cineca-ai) \

o Extension Request Assessment e — . e : ,\
e Singularity containers-(not Docker). |
- o uH_V“-'k“-—a._, )f‘,r-"')d \

Such as developer, collaborator to main develapers, end user, etc T T
Code details #2
Name a ersion of the code

v
\ x \ \ . .‘Jl


https://gitlab.hpc.cineca.it/cineca-ai/cineca-ai
https://gitlab.hpc.cineca.it/cineca-ai/cineca-ai
https://gitlab.hpc.cineca.it/cineca-ai/cineca-ai

L. elliot

LUMI specF




LUMI is an HPE Cray EX Supercomputer L. elliot

 https://lumi-supercomputer.eu/

* ~12,000 AMD Instinct MI250X GPUs
* Hardware overview: hitps://docs Jlumi-subercomouter.eu/hardware/

19


https://lumi-supercomputer.eu/
https://lumi-supercomputer.eu/
https://lumi-supercomputer.eu/
https://lumi-supercomputer.eu/
https://docs.lumi-supercomputer.eu/hardware/
https://docs.lumi-supercomputer.eu/hardware/
https://docs.lumi-supercomputer.eu/hardware/

“Partitions” section

Partitions: LUMI-C and LUMI-G
4 GPUs and 8 GCDs per node

Node hours: 4 * GPU hours
512 GB host mem + 8 * 64 GB device mem

2978X e

L. elliot

popnon
1 X a = Do O g add Graphics
= = . 2 X Compute
84 = — Die (GCD)
AMD Egr\?é - = 4 X OO O O O per module
7A53 DO00OOO 8x per compute node
AMD MI250x OO OO OO O
GPU modules
per nodes

16GB

N Iy B |

8X b
DDR4
200 GB/s
memory ’l HPE Cray

512 GB total Slingshot-11
interconnect

4x per compute node

O=— 4 X HBM2e
stacks

64 GB per GCD

128 GB per module



/ i I ! { / /

“Code” section 1 Qelliot

'''''''
‘‘‘‘‘‘‘‘

Main issues: scalability and AMD compatibility
ROCm versions of Pytorch, TensorFlow, JAX
preinstalled as containers

PyTorch pretty well supported out-of-the-box

Although we do occasionally stumble on some edge cases...

Most of common libraries have been ported and
optimized for AMD

CUDA kernels need to be converted
E.g. with the HIPIFY tool



EuroHPC JU access modes and LUMI | j_’ L. elliot

LUMI is open for all calls

Recommended path is to begin
with Benchmark or Playground

TRADITIONAL @ ARTIFICIAL
HPC INTELLIGENCE

Software compatibility and

scalability important in particular i e
for large access modes R coess
Humans evaluate the proposals mm——

PRODUCTION ACTIVITIES
all useful technical information is welcome S T e

the reasoning behind the provided values REGULAR ACCESS FAST LANE ACCESS
can be very useful

LUMI Al Factory can help,

orased L U M | Al Factory



http://lumi-ai-factory.eu
http://lumi-ai-factory.eu
http://lumi-ai-factory.eu
http://lumi-ai-factory.eu
http://lumi-ai-factory.eu

L. elliot e
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