 LUMI AI Fo cfory

P|oneer|ng ’rhe Future of AI Innovation in Europe

Morkus Koskelq, Developmenf monoger, LUMI'Al Factory Service Center

May 22, 2025



EU promotes Al innovation L U M | Al Factory

European Commission launched the Al Innovation Package in January 2024 to support
European startups, and SMEs in the development of trustworthy Al

A series of competitive calls for Al Factory proposals — first seven announced in
December 2024 and further six in March 2025

Al Factory = compute + data + talent

Al Factories focus on certain Al ecosystems and communities in alignment with national
Al strategies

Expanding The EuroHPC Al Factories initiative

EuroHPC Al Factories — a one-stop shop to offer Al
Ecosy.stem

O .

") e

1st EuroHPC Al Factories
-
: = LUMI Al Factory -~ . BSC Al Factory [l

40\

e startups, SMEs, and researchers
comprehensive support, including
T v p— access to Al-optimised high-
= performance computing (HPC)
resources, training, and technical
expertise.

maua [




Empowering Europe’s Al ecosystem L U M | Al Factory

‘ Qu tvmon To create a comprehensive and occe55|b|e service mfrosTruc’rure
“p ’rha’r empowers Al start-ups, SMEs, academic researchers, and other public -
qnd private:users to develop innovative Al models and applications.

LeVerage the established LUMI system, ins’rdll a new Al-optimized

_Supercomputer, and an experimental quantum computing platform for
- quantum-accelerated Al workloads. |

Create a world-class.-computing envirbhmen’r and access to completely
~new data sources, together with a.service center and talent pool to support
- the development of new Al solutions.




LUMI

LUMI is an HPE Cray EX Supercomputer
#8in TOP500; #3

Hewlett Packard
Enterprise



Al adoption showcases on LUMI

Al-powered biometric
identification L 3 JT—

Einnish stort-ups have on

and refbily. advanioge. This is something
be pleasant 1a use, mearing deniica that should
fast = but erors could ot oceur mare loudly.

IMPAC: Al Modtel accuracy mpraved by fens of per cent, Recognition mproved
sgnificantly ons . Usng the LU 5
rectuced proguct ‘and made 1t

ochmciog 1o ctomen,
[y ———

LUMI
MACHINE VISON | MACHINE LEARNING

Al technology for
people counting

protection. The solution s a moble phone. @ supercomputer. and o
working Al model A krge-scce processing of visual dalases and

dato
se0ds U the aining of newras netwerks 1o deveiop on Al mode!

ow the most accurate i s ndushy woridwide.

§# 48 Road whole story behind the QR code.

Improving the efficiency of healthcare
client encounters

99 ieimacro

Our

sociolcare, e highvisvel data pr
‘conto e onguoga Model KOG, GOt Labi Convisutas 1o 1he

were vaned aing e LUMI Supercomauter.

B et gl o o raodls ko il g Emgns
48 et whaiesory bering e G cods.

LUMI

MACHINE VISION | MACHINE LEA

Human posture estimation
technology 99 roemase

TOP DATA SCIENCE s a pariner i fhe ASA-project (Al forSituafionl — Eyeryihing went smoothiy

Aweroness). The company usod state-of-the-crt human postur s

estimation tachnology.
Inchde 0., ferms of
veticios. The ol isie Thy

huncreds of

e extracted for raining the nevral network of ihe skeleton. ogreal resource,

Ulized in the AISA project. LUM s idal or performing mulile porael asks on GPUS.

48 Read whole story behind the QR code.

TooPgetice

TOP DATA SCIENCE

L U M | Al Factory

LUMI

MACHINE Vi LEARNING.

Al-based Data Analysis
of Satellite Images

‘produces analytics of what 1he images shows, The company In the deoiovment o
has imaged and investigated. amang ofher hings. Toods Lwas able to move on fo doing

and wides, Dotosels weh sze oflerabytes e ypicaly @
o o ° hpecy things that are part of my core
Soroge and ne

48 Read whole story behind the GR code.

LUMI

Developing the future of engineered
wood products with Al e

99 g o
RAUTE heips ifs customers 1o make the most efficient and ey

eftective use of wood raw moterials, $0 1ot the ndustry 1 turgl fit f

‘canmake better use of renewable and carbon-storing we share the same values and

They use. e
he properties of wood materials. Teaching machine vison abs thot contribute fo our

s computationaly intensive work common climate work.

& (esecrch on a woric-class LUM supercomputer, and the results con be used by
the world. workdwide.

4 Read whoe sty behind the G code




LUMI Al Factory L U M | Al Factory

e ’rhree p|IIors of LUMI Al Factory

; AI opT|m|sed supercomputer LUMI-AI

o Al Foc’rory Service Center

* Experimental quon’rum computing platform LUMI IQ

.o
0o
.0

1
‘e

."CSC (Finland) coordinates consortium with porhqpo’rion from
Czechia, Denmark, Estonia, Norway and Poland

» Other Finnish partners are FCAI (Aalto University, Uhivérsi’ry of Helsinki)
~and Al Finland (Technology industries)

Total budget over 612 miillion euros
j « EU 306.4 M€

« largest public compu‘rlng ecosystem mves’rmenT in.Finland;
..among the IorgesT in Europe :

-+ largest EuroHPC Al Factory investment

Ne]allilele]ql] investment in talent and combe’rence development



Key industrial sectors and focus areas

Manufacturing Healthand ~ Communication
industries life sciences fechnologies and
networks
Company Sensitive Sgr:fr‘iﬁwmmg
clusters data uum,
dynamic
data
((“)) . -0
hé? § Iﬁ A o3
é,rgs
L Simulation & Al

startups, agile projects

Qi A

L U M | Al Factory

Digital twins and
“Al for science”

Ease of use and
streamlined access



Timeline for the LUMI Al Factory L U M | AlFactory

LUMI (system)

LUMI-AI (system) ))
April \
. ,'/ LUMI Al Factory tUMI Al Factory - 2nd round
LUMI-IQ- Experimental Plaiform )))

2024 2025 2026 2027 2028 2029 2030 2031

/



S

LAIF Servicesi’zr'id unlock
resecirch developmen’r and

mnovo’non po’ren’nol In Al



Services: TALENT

!

Consultation with
company focus

Training the latest skills
& technology

» Co-create with Al centers *« Remove friction with
starter pack &

* Provide structured training feasibility analysis

paths for Al and HPC

* Weave Al Factory into
existing networks and
ecosystems

* Tailor training for different
domains

* Al compliance and
regulatory sandboxes

©

Focus on
Al adoption

» Offer time-limited
interventions to step up
Al adoptionin
companies’ RDI

* Long-term access to the
platform, support and
fraining

 Supportin applying for
large resources &
providing fast lanes

L U M | Al Factory

Al Factory Hub: engage the
next-generation talent

» Co-working hub on grounds of
Aalto University & ELLIS Institute

* Network of satellite hubs &
virtual co-working space

* Running & supporting
hackathons, challenges and
accelerators



Services: COMPUTE LU M | AlFactory

— > — 4

Computing capacity Expert support
never seen before all the way
+ Globally leading Al training with massive GPU + Friendly human support for getting started
capacity and fast & large data storage and all the way to deep Al methods and
(shared & dedicated) scalability
* Al model serving at scale for "every open * Accelerated adoption with self-service
model out there” environment, thorough documentation and

. . . . Al assistants
« Customisable environments with virtual clusters

to match every need + Supported MLOps environment and recipes

* APl-based access andrecipes for automation
and public cloud integration

* Quantum capacity for next-level QC-Al



Services: DATA

Data access is
the priority

* Make data manageable with cloud-like
data environment

+ Datasets-as-a-Service: previously
unaccessible datasets made available

« Remove data access barries with sensitive
data services and access authorisation
mechanisms

» Direct connections to data spaces and
data repositories

L U M | Al Factory

o=

Data support that goes
the exira mile

Data team for sourcing, negotiating and
curating high-value datasets

Help with the necessities: data
wrangling & data engineering

Support streaming data intfo the
supercomputer



DaasS in LUMI Al Factory L U M | Al Factory

Datasets-as-a-Service will be the primary data offering of the
LUMI Al Factory

Objective: unlocking access to data and supporting data
management for Al services and workflows through a Dataset
as a Service

D5.2: Datasets as a Service is opened to users to make available datasets that require
specific support from the system, either due to their size or challenging access
conditions. As part of the service, also connectors for data repositories are made
available in case some data sources are better served with such mechanism.



What is a DaaS L U M | Al Factory

Dataset as a Service (Daas) is a cloud-based data management
mode that provides on-demand access to data, allowing users to
store, manage, and retrieve data from various sources, without
needing extensive resources or infrastructure of their own

Daas service components

Dc’rccsr’ggroge Data access Dara |r(1]’rnegrca’r|on Data handling Security and Prog#é:’rliJzS%’rrion
management S eliser interoperability ol eneliiies comglignes management




Requirements for Daas

Technical
Requirements:

Hardware:
Specifications for
servers, storage
devices, networking
equipment, etc.

Software: Necessary
applications,
operating systems,
and middleware.

Network:
Bandwidth,
connectivity, and
security protocols.

Functional
Requirements:

Performance:
Expected speed,
reliability, and
scalability of the
service.

Usability: Ease of
use for end-users
and administrators.

Compatibility:
Integration with
existing systems and
software.

Security
Requirements:

Data Protection:
Encryption, access
controls, and
backup solutions.

Compliance:
Adherence to
relevant regulations

and standards (e.g.,

GDPR, HIPAA).

L U M | Al Factory

Operational

Requirements:

Maintenance:
Regular updates,
patches, and
support.

Monitoring: Tools
and processes for
tracking
performance and
detecting issues.

Disaster Recovery:
Plans and systems
for data recovery
and business
continuity.

Business
Requirements:

Cost: Budget
constraints and
cost-effectiveness.

Service Level
Agreements (SLAs):
Defined metrics for
service quality and

availability.

User Support:
Helpdesk services,

training, and

documentation.



Data Labs

EC released Al
Continent Action
Plan on 9 April,
which included
Data Lab
concept

Interfaces
between Data
Spaces and Al
developers,
offering data

pooling, curation,

domain support,
compliance

consultancy, etc.

5+1 thematic
labs on

manufacturing,
cyber defence,

LLMs, health,
sustainability,
public sector

L U M | Al Factory

Information on
new funding to
be released likely
June-July

Next step: AlFs to
formulate a note
on what they find
feasible to
provide, what
not, and what
thematic Data
Lab of interest



Showcases of unique datasets L U M | Al Factory

¥ & OWI Stats
ol » . 4.02 185 28 755.00
x op en W e b S earc h Billion URLS crawled different languages Million Hosts Total TiB crawled
* "1 .eu
o 1 147 17.48 28.83 346

Index Datasets

Destination Earth

L] . § o

b' | CJI: ure A central repository of digital -

g. p pathology slides to boost the

oL O development of artificial :
o intelligence

Sources: OpenWebSearch.eu & Desfination-Earth.eu & BigPicture.eu, Mar 31, 2025



How are LAIF services offerede L U M | Al Factory

,,,,,,
oi®

' ' e ',Serwces pnmarlly for Research, Development and Innovahon ‘
o RDI) purposes

’ Basic pr|n<:|ple services (cqpacity, training, consultation) free '
. of charge for startups, SME'’s, research and public secior For
.. large companies services are fee-based. -

- Using LUMI access rules and adopting new Al Factory access .
" modes: ‘Al for Industrial Innovation and Al for Science and for

Collaborative EU Projects. ,

'+ Large computing resources.are granted through access calls
with expedited processing. Most calls require cerTQm level of
opemng of results.

+ Looking to continue collaboration with Business Finland: and
comesponding national innévation funding mechanlsms for
allocations to company use with fully closed resulis. :



Customer journey into one-stop-shop

A hackathon on
satellite data is
organised on a

regional campus for

student participants.

Al Factory support:
offer computing &
data platform.

One of the teams
wanfts fo continue
working on their ideas
and founds a startup
company.

Al Factory support:
provide computing &
data platform and
capacity, as well as
support in Al methods
and evaluating
tfechnical feasibility of
the plans.

The idea matures
info a MVP.

Al Factory support:
sourcing large data
collections and
bringing them to the
platform for
validating the MVP.

L U M | Al Factory

Company plans to
launch the

complete product
to the market.

Al Factory support:
consulting on
technical and

compliance
questions to
reduce time fto
market.



Customer journey into one-stop-shop

Manufacturing company
looking to automate quality
conftrol with Al.

Al Factory support:
Starting with consultation and
crash course on Al methods for
key personnel. Following with a
support intervention to help
launch RDI project.

SME working on autonomous
vehicles identifies collaboration
potential with an academic group
working on computer vision. Unique
dataset of snowy, rainy and slushy
dashcam images is collected.

Al Factory support:
Capacity is provided to frain world-
leading open foundational model
for adverse weather photos. Work

continues to develop tailored
closed models on Al Factory
capacity. Finally, application
prototyping is supported with model
serving platform.

L U M | Al Factory

A medical research
group is looking to work

on sensitive large
imaging datasets.

Al Factory support:
Providing data, and computing
services for developing novel
methods. Evaluating them on
new datasets (sensitive model
serving) for several stages of
evaluation and productisation.

Sometimes Al Factory services are-best offered from dnother one-stop-shop, support center or network
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The EOSC-FI Node

* The gateway for researchers National Research data | Thematic research data
in Finland to EOSC and for resources and services | resources and services

Fairdata.fi - national FAIR Chipster - a user-friendly

>
researchers outside Finland *§ repository of research data analysis software for high-
towards us = Research.fi - information on throughput genomic data

; research conducted in Finland: Thematic data resources from

R . 5 publications, research data, FIRi, national nodes of Ris (e.g.
Ensure a user-centric - infrastructures, funding, CLARIN) and other national
approach bridging HPC organisations and people stakeholders
projects with data and tools EOSC-FI
together with LUMI Al Node
Factory e offering
EuroHPC Training Costly /

restricted resources

Research Data Management
Competence Center for training, services with usage
skills development and support restrictions or carrying a cost
for end-users (at a later stage)




EOSC-Fl Node in 2025

Build the EOSC-FI Node userinterface/

architecture

Federate with MyAccessID
Integrate metadata and service catalogues

Develop the concept of Dataset-as-a-Service: a
service that enables publishing data products for
research and development in conjunction with tools

-

CscC

Acquiring and producing research data

Analyzing and processing research data

Storage and sharing of research data

Publication and discoverability of research

DRAFT POC
for the user
interface

Metax

Test federation with other nodes, e.g. SURF, Eudat.

Onboard resources of other national stakeholders

(e.g. FIRI, Rl national nodes, universities)

(T

Discovery & event metadata

@@@@ =1l 2

IDA  SmartSMEAR  Paituli LBoF FEGA

Customer

DIFFERENT TYPES OF RESEARCH DATA

REPOSITORY



EOSC-Fl node: expected benefits

» The EOSCFederation will provide more visibility to the Finnish resources (data and
services) maximizing their use and reuse at European and national level

* The EOSCFederation will also increase the visibility of the Finnish institutions
contributing to the EOSC-FI node by increasing the collaboration opportunities on
international projects

* Atnational level, the EOSC node will act as a central reference point where
national researchers will easily be able to discover and use the national resources.
In addition to the pool of national resources, the users of the EOSC-FI node, will be
able to discover resources from other nodes, in particular data but also specific
services and resources that could complement the national offer.

* EOSC national node will help advance open science and incentivise the
FAIRification of repositories and services from stakeholders across Finland joining
the node



LAIF and EOSC L U M | Al Factory

.T,'é'-;,",EOSC WI|| be a voluo ble resource for feeding the LUMI AI
N ',chtory with high-value research datasets

"> Connecting the AI factory / EOSC ecosysiem |s
- fundamental

~ ."The EC.is starting to investigate how to link EOSC ond EuroHPC
"~ 7 > Make sure EOSC Federation is mteroperqble with the
EuroFP platform -

e CSCis already operating national nodes of research
- infrastructures (e.g. CLARIN, ELIXIR). These Ris are also
Considering to become EOSC thematic nodes

=2 It is important to understand the relahon between
national and thematic nodes :

"+ More thematic nodes to launch: DestinE could become a
 thematic node in EOSC



LU M Al Factory

More information: lumi-supercomputer.eu
Contact us: gi-factory@lumi-supercomputer.eu

Markus Koskelq, rhorkus.koskelc@csc.ﬁ

A\
EUROPEAN UNION REGIONAL COUNCIL

European Structural and Investment Fund OF KAINUU

Lo
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