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Welcome to
CoE RAISE
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Towards Al & HPC at Exascale with CoE RAISE Results RAISE

Center of Excellence

Hardware Infrastructure

Prepare & Document available production systems at partners’ HPC centers

Use Case g
Requirements & ) Examples: JUWELS (JUELICH), LUMI (UolCELAND), DEEP Modular Prototypes, JUNIQ (JUELICH), etc.

Feedback

Software Infrastructure

. Prepare & Document available open source tools & libraries for HPC & Al useful for implementing use cases
Data-Driven

Hardware Use Case - = Examples: DeepSpeed and/or Horovod for interconnecting N GPUs for a scalable deep learning jobs

Infrastructure Requirements &

Feedback Computing-driven Use Cases Requirements & Feedback

5 . Use cases with emphasize on computing bring in co-design information about Al framework & hardware

UNIQUE Al Examples: Use feedback that TensorFlow does not work nicely, so WP2 works with use cases on pyTorch
FRAMEWORK

Al at Exascale Data-driven Use Cases Requirements & Feedback

Methodologies Use cases with emphasize on data bring in co-design information about Al framework & hardware
OPEN SOURCE COMMUNITY

AI & HPC BEST PRACTICES

EuroHPC & PRACE - UNIQUE Al FRAMEWORK

EuroCC NCCs

Examples: Deployment blueprint by using Al training on cluster module & inference/testing on booster

Living design document & software framework blueprint for using HPC & Al offering also pretrained Al models
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Center of Excellence

CoE RAISE Seminar in May: Data Lad —Short Appetizer

> Free open-source data management tool

create new, empty datasets to populate... Consume existing datasets and stay up-to-date

your % datalad create-sibling place

Create sibling datasets to publish to or update from

A % datalad create

%_jv

% datalad create -f

% datalad clone
% datalad update

or transform existing directories into datase

» Usable via command-line
or for developers also via APIs in Python

datalad create mydataset

import datalad.api as dl

dl.create (path="mydataset")

dala

Datalad can help
with small or large-scale
data management

modify the
dataset

save

“

changes ]

% datalad save /\

https://www.datalad.org/

Built on top of Git & Git-annex versioning tool
Version-controlling arbitrarily large content:

version control data & software alongside to code
Transport mechanisms for sharing & obtaining data:
consume & collaborative on data analysis like software
Computationally reproducible data analysis:

track & share provenance of all digital objects
Interesting for large datasets (e.g. CFD simulations)

» Great source: Datalad itself offers a massive amount of information about the technology and its usage: handbook.datalad.org
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Datal.ad —Selected Examples & Benefits RAISE

P020-06-05 10:58 +0200 Adina Wagner M— [master] {upstream/master} {upstream/HEAD}
re

Merge pull request #12 from psychoinformatics-d
lts

add U rom computing with mean instead of mediar

EXAMPLE MODULAR DATA STRUCTURE
@ xarysis_n/

v Cosci'fif_party__library/ ‘ = = 0t on e e tror, 0
= Date - ‘Author | | Change.sUmmiary (oMt messagey =
environments/
la:t::zz?sow::bian Sy »  Step-by-step solutions to common
= Use 3 data management problems, like

cases J| Y

inputs/ how to make a reproducible paper
preprocessed/
@D\' inputs/ : _
v raw__bids/ subdataset content o —
@ T raguired i am sliets o (look & feel like typical file directories)

(complete V e ‘, = = . = '
here just CHANGELOG.md e ‘ h
example) README.md File viewer and terminal view of a Datalad dataset

Great source: Datalad itself offers a massive amount of information about the technology and its usage: handbook.datalad.org
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Selected Datalad @ Juelich Activities: INM-7 & others

VAIBHAV SUMMIT

Vertical: AIML

Horizontal: AI4SG Germany
Brain-Behavior/Symptom Modelling of

Predictive Associations  Biological/Machine Intelligence

Kaustubh R. Patil
Research Center Jiilich

@) JuLICH

rrrrrrrr gszentru

Data collection and

Management

P(y=1x) P(y=0Jx)
Ply=1) " P(y=0)

(1-8:)

JuTrack

disorders powered by open science frameworks

Prognostic and diagnostic tools for mental health and neuropsychiatric

RAISE

Center of Excellence

DATA INTERESTS
Depends whom one asks...
Individual ~ Data Tech/ Data
researcher Steward Admin properties
X X X unique nature
o X X standardization
X X [¢] long-term re-use
X o X computation throughput
o 3G X accounting/cost
X o X live storage access
X X - preservation

(machine-readable, re-executable provenance)

caFture the origin
of files obtained ‘8— -
from web sources =N/

% datalad download-url

link input, code, containerized
software environments, and output,
or re-run previous executions

% datalad run
% datalad rerun

% datalad run-procedure

» Slides courtesy of Kaustubh R. Patil, Institute of Brain and Behavior (INM-7), Forschungszentrum Juelich, Germany
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JOINUS INMAY —DATE & TIME WILL BE ANNOUNCED RASE

Discover Data Consume Data

DatalLad offers direct access to individual files —

Datalad has built-in support for metadata extraction

and search. With only a few steps, you can search

datasets for an analysis. Files in a dataset can be

through a large collection of readily available

distributed across multiple download sources with

datasets and immediately download them. See

great when you only need a few files from some large

tailored permissions to match your data privacy

needs. See

» CoE RAISE 2 Publish Data
d ata SetS? Datalad supports sharing datasets with the public or

just some colleagues on platforms that you are

using already — no need for a central service. You

.
> P ret ra I n e d have complete freedom to share your work in
M O d e | S ? multiple platforms simultaneously (your own server,
.

DropBox, GitHub, etc.) without losing track. See

Reproducibility

Datalad provides joint management of analysis
code and data. This enables you to comprehensively
track the exact state of any analysis inputs that
produced your results — across the entire lifetime of

a project, and across multiple datasets. See it

Center of Excellence

dala

DatalLad can help
with small or large-scale
data management

https://www.datalad.org/

Data Portal

The DatalLad project operates a crawler that regularly
indexes datasets from scientific data portals such as

b and IS, making them trivial to

acquire and work with using DatalLad. Take a look at

the available

» Great source: Datalad itself offers a massive amount of information about the technology and its usage: handbook.datalad.org
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