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Academic Computer Centre

CYFRONET AGH
Roksana Wilk, ACC Cyfronet AGH

Head of Data Processing Laboratory, Cyfronet’s EOSC and Open Science affairs rep

Skills and competences in
Open Science




Academic Computer Centre Cyfronet AGH

The largest Polish Academic Computer Centre
o 50years of experience in IT provision
o Centre of excellence in HPC, Grid and Cloud Computing
o Home for Athena, Ares and Prometheus supercomputers
o LUMI consortium partner (EuroHPC pre-exascale supercomputer #3 on TOP500)

Legal status: an autonomous within AGH University of Science and Technology
e Staff: 180+, ca. 80 in R&D

Leader of PLGrid: Polish Grid and Cloud Infrastructure for Science

NGI Coordination in EGI e-Infrastructure

National Metropolitan Area Network
and International (MAN)
conferences 5
evelops new and manages
Hosts and organizes scientific existing network services

conferences. of Krakow region.

elLearning e

Provides eLearning services for
scientific communites.

Provides computing and storage
resources for scientists.

K Software Resources .

Cyfronet takes an active role in Provides domain specific software q CYFRONET

many research projects both for supercomputers’ users.
national and international.




Academic Computer Centre Cyfronet AGH

Prometheus
[J 2.40 PFLOPS
[ 53568 cores

0 From 2015 to 2021
15t HPC system in N
Poland (475™ on Top 500, 38t in 2015)

Ares
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[0 4.00 PFLOPS

[ 38112 cores

[0 290t on Top 500

Storage

[ 60+ PB

[l hierarchical data management
Research & Development

[0 distributed computing environments
[l computing acceleration
[l machine learning

[l software development & optimization

C\'FﬂOﬂGT

Athena
0 7.71 PFLOPS
0 384 A100 GPGPUs

[0 15t HPC system in Poland
(since 2022, 105t on Top500)

[0 9t on Green500
Computing portals and

5. frameworks
[l OneData ONSFRIS
[0 PLG-Data in silico
[1 Rimrock I'AB
0

InSilicoLab :rlml'OCk ’

[l 3independent data centres

Data Centres

[l dedicated backbone links
Computational Cloud

0 based on OpenStack q CYFRONET



Usage examples -

nstep=180000 t=3.70,"

e Astrophysics: users’ own code S
o Particle in Cell written in Fortran

O Production runs - 9600 cores

® One run up to 460 800 h CPU time — 53 years :

=====

® Chemistry: CPMD, CP2k, Jaguar, Gaussian < / " o
o Importance of hydrogen bonds in biomolecules f

O Jobs: 24-240 cores
® Hundreds of thousands of jobs with walltime <1 h

B Efficient usage resources through backfill {fi(};; ,

® Biophysics: Proton therapy
© Monte Carlo simulations of a proton beam
© Monte-Carlo based treatment planning

o Jobs:
B thousands of jobs with MC simulations (hours on hundreds of nodes)
B |nteractive large data processing with Jupyter noteboooks




Usage examples — AGH students scientific associations

e AGH Racing — Formula Student
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e AGH Solarboat — Solar Sport One
and Monaco Solar & Energy Boat Challenge




Open science outcomes? -

Open Publications

SKILLS
&

EXPERIENCE




PLGrid - infrastructure for (open) science
Welcome to the PLGrid portall

At this point you can prepare to use the PLGrid infrastructure - create affiliaiton, apply for a service or a grant. We encourage you to use PLGrid user manual.]
If it is necessary to contact Infrastructure employees, we recommend creating message in the system Helpdesk PLGrid.]

The most important functionalities

Affiliation

The PLGrid infrastructure provides resources to people associated with polish science. Enter the scientific unit under which you conduct the
research. Then select whether you are an employee or if you work with some of employees (e.g. as a student or a PhD student).

Services

To be able to use the resources, select the services that interest you (big data, storage, cloud computing, social tools), ways to access them
and additional services, which will improve the use of the Infrastructure.

Teams

In order to request a proper grant, create a team that reflects the research group with which you want to share the grant. The team can be one
person team.

Grants

The use of resources takes place within grants -contracts for the use of resources, defining the parameters of the resources made available.
Apply for a grant, provide the research topics and technical parameters of the grant.
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https://portal.plgrid.pl/
https://www.nauka-polska.pl/

PLGrid

infrastructure for (open) science
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Affiliation

Services

Teams

Certificates

Projects

Grants

Proper grants

LUMI projects

Technical grants

lest grants

Publications

Reports

Messages

Profile

GRANT GENERAL 1/4

The main settings of the grant

Grant is a continuation *

YES NO

Selected preceding grant

GRANT ID plggsatdenvi2021
TEAM plggsatdenvi
START 13-01-2021

END 12-01-2022
GRANT STATUS Expired

Grant duration

O 1. GENERAL

O 2. RESOURCES
O 3. PUBLICATIONS

O 4. SUMMARY

Chat with grant support
No new messages

Details

All changes have been saved

plgsat4envi2022
plggsatdenvi

Paristwowy Instytut Badawczy; Instytut
Meteorologii i Gospodarki Wodnej

Medium

Start date * (Start date of the grant) End date * (End date of the grant)
Accepted

18-01-2022 16-01-2023

PLGrid User
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Open Data

Open
Educational Open Source
Resources

Open
Science

Open
Methodology

Open Peer
Review

Source: https://www.openscience-maastricht.nl/the-open-science-mission/




Parties involved -

WHO ARE YOU?
IAMA..

.

i % ’ E

RESEARCHER PROVIDER FUNDER BUSINESS

Citizen
Science/Educators

C

q' CYFRONET
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MONITOR EVALUATE TRAINING POLICIES

e Supporting tools -
® Features and operation ->
e Knowledge and skills

q CYFRONET



Providers -

Community A Cluster B Community C Regional D
Thematic ‘“ Thematic —H Thematic Regional —H
resources resources resources resources

! L [

[ [

L
[
Thematic Resources Regional Resources

[
Thematic Resources

Thematic Resources

Execution
Framework

Horizontal services

EOSC Exchange

Core coordination functions

Core technical platform

EOSC Support Activities
EOSC Interoperability Framework

£
o}
O
®)
D
O
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e Supporting tools - B
® Features and operation -> e S

e Knowledge and skills
oS
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Providers one more time

o

e-Infrastructures

Cx: CUDAT, €04, naticnal e-infrastructures
(e4. natienal research clowds), OpenWRE,
PRACE, FENIX, DaScience

v Software & v Computing
other ressarch
products v Services
v Sterage v Training

Computing

& Doto Centers

&3

Research
Infrastructures

Ex. BRCs, ESFRE, EMODnet, Copernicus,
DAS (Data and Informaticn Access

Services), dusters
" Software & " Computing
other research
products v Services
" Storage ~ Tralning
" Datasets

Publishers &
Journals

Ex: BCS, CSC, PSNC, CERN

" Publications

v Software & v Computing
other research
products v Services
' Storage v Training

o

Higher Edu
Institutes

v Software &
other research
products

" Publicaticns

Research
Institutes

Ex: Research performing organsations,
unvernities, research centres

Giei)

V' Services  Software & ~ Datasets
other research

' Storage products ' Publications

v Datasets

Librories

Ex: Usiversity Ibraries, nstitutional
fbraries, sational | braries, LIBER

" Publications " Training v Software &
other research
v Datasets products
v’ Storage
v Datasets

Archives
& Repositories

Ex Irst2utional thematic and satioral
repositonies, archives and aggregaters

v Seftware &
other research
products

v' Datasets
v Publications

Commercial
Providers

v Computing
v Services
v Training
v Publications

% CYFRONET



And again

4 A
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Another Community AAI € vt

Indrastre ture

Prony

Community
AAI
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Communty
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Community
Support
Chanre

a
Community
Service
Cataogue

Community
Delivery
Channel

Community
Service

e—elaniracis
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OCRE
Service
Catalogue
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Why, God, whyyyy??? Because... 15

User

Actors that use the EOSC Platform to
search/discover/order/access/use resources

[External actor]

|

Discover and
Access Resources
Enhanced by the
EOSC Platform

v

EOSC Platform

Connect Users to Providers, adding value to Resources with enhanced interoperability, services, & quality controls

[System]

h
Onboard Services Ohposrd Resears

Products t
to increase their incr:)eaice :h:ir
visibjlity and il Research Product
. . enhance their value : H
Service Provider enhance their value Provider
.___./ to Consumers G oy T \_.
Providers offering and managing

Providers offering services and resources research products to support Research
to support Research and Open Science and Open Science

[External actor
[External actor: LEX ]

" CYFRONET




Research products (EOSC RDGraph - Data model)

Data
Funders
Collaborators

—
Funders Publications SRS
streams collectedFrom subtype
hostedBy
@ A Datasets
® . . . .
1. RAID handle: a persistent, unique string of
b —— numbers, minted via the RAID API.
projects R funds Research
Products < />
2. The metadata envelope records time/date
— stamped PIDs for
related Soitiaie e Funders
substreams beneficiaries organizations e  Organisations
e  Collaborators
a e Tools and Services
‘ 6_ I _6 e Data
. ss4 —
— —
Communi Organizations Other Research Source https://www.raid.org.au 00 ‘—:'-"
i Prod . .
ties odes Requirements from o=
WP4

@4 CYFRONET




Research products -

EOSC Interoperability Framework (extensions)

s=l2EE=l8)

Handle URN:NBN RoR Publication Data Software Software Software Software
repositories repositories

Services & Tools to archive, reference,

] ‘I
: E
Repositories Repositories Repositories . E Repositories Publishers Aggregators E
- 1 1
X s E
PID Providers o Interoperability of research outputs R describe and cite research software /




Open Data

Open
Educational Open Source
Resources

Open
Science

Open

Open Access Methodology

Open Peer
Review

Source: https://www.openscience-maastricht.nl/the-open-science-mission/




And finally! -




Consumers of Open Science

1.1 Mathematics

1.2 Computer Sciences

1.3 Information Sciences
1.4 Earth Sciences
1.5 Biology Sciences

1.6 Physical Sclences
1.7 Chemistry Sciences

2.1 Civil Engineering

2.2 Electrical, electronic and
information engineering

2.3 Mechanical engineering
2.4 Aerospace engineering
2.5 Chemical Engineering

2.6 Materials engineering
2.7 Bloengineering and

Biomedical engineering
2.8 Environmental engineering

2.9 Environmental biotechnology
2.10 Industrial biotechnology
2.11 Nano-technology

4.1 Agriculture, forestry and
fisheries

4.2 Animal and diary sciences
4.3 Veterinary Sciences
4.4 Agricultural Biotechnology

5.1 Psychology
omics, finance and

5.8 Media and communications

6.1 History and Archeology
lu Languages and Literature

6.3 Phylosophy, etics and
religion

6.4 Arts

4. Chief scientist /
professor

3. Senior researcher /
associate professor

2. Post-doc
researchers /
investigators

1. Ph.D. students
HMunior researchers

LEVEL OF SENIORITY

SCIENTIFIC DISCPLINES
1. Natural Sciences

2. Engineering and
Technology
3. Medical and
Health Sciences
4. Ag;lcanuul
Sciences

5. Social Sclences

f 6 Humanmur '7 )

Differs in resource types
needed -> important for ,
the resource
composability

Analyse what kinds
of resoruces each of
the scientific
discipline seeks the
most

Consumers

Research (ers)

Non-research

Public sector
(administration etc)

[
l

Citizen scientists

Differs in
the
workflows

!
|

Analyse the workflows,
especially for the
resource ordering and
access mechanisms

Citizens

They
come In
as many
flavours
as you
can
Imagine

" CYFRONET



Where should be the ‘know how’

v

SHARE

RESEARCH OUTPUTS

Store, backup, archive your data, Fllters for data storage ,J
publications, software

Type of storage

Generic
Field specific
What What to do Size of dataset (MB)
Assign DOI/PID (YES/NO)
Data Store & Share Security
i Price
Publications Backup Free
i Fee
Software I Archive Time span

NN

7 N\

q FRONET



It’s not all... -

e PROCESSING
o  Capabilities needed: transfer, compute

(possibly external), processing tool, storage

(possibly external)
o What matters for this goal:
m For storage:
m  Size of the dataset
m  Time of retention

e PUBLISHING YOUR DATASET
o  Capabilities needed: publishing service
o What matters for this goal:
m  Size of the dataset
DOI
free/not free
Domain

Security (anonymise personal
data/licence)

e ANONYMISATION

e MOVE/STORAGE YOUR (BIG) DATA (place where |
can keep my data to use it during my processing)

o  Capabilities needed: transfer, storage

USE EFFICIENT COMPUTING RESOURCES
o  Capabilities needed: computing, storage
(possibly external)
DISCOVER/RE-USE DATA
MAKE YOUR REPOSITORY FINDABLE IN
OPEN SCIENCE
o Capabilities needed: data sources
o  What matters for this goal:
m  Connecting of metadata?
DATA MANAGEMENT
PRODUCE DATA (physical instruments)

‘ CYFRONET



Thank you

r.wilk@cyfronet.pl




