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THE EUROHPC QUANTUM COMPUTING INITIATIVE

AT

sgs Two pilot systems acquired for the HPCQS project

5V CINEGA (@) an T

@ 2 100+-qubit

quantum simulators
acquired in the
context of

(HPC|@S

I I GENCI/CEA
___NOR

15 partners in total

6 countries involved
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THE EUROHPC QUANTUM COMPUTING INITIATIVE

Six additional guantum computers acquired

EuroQCS-France
GENCI/CEA

£
ggg 10+-qubit
quantum
computers
acquired through a
call for expression
of interest (CEI)

Euro-Q-Exa
LRZ

EuroQCS-Italy
CINECA

Lumi-Q
IT4l @ VSB

partners in total

EuroQCS-Poland
PSNC

countries involved
EuroQCS-Spain
BSC-CNS

Il T =
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EuroQCS-France
GENCI/CEA

Euro-Q-Exa
LRZ

EuroQCS-Italy
CINECA

Lumi-Q
IT4l @ VSB

EuroQCS-Poland
PSNC

EuroQCS-Spain
BSC-CNS

THE EUROHPC QUANTUM COMPUTING INITIATIVE

Six different flavors of quantum computers acquired

Photonic quantum computer

Superconducting qubits

Neutral atoms

Superconducting qubits with a star-
shaped topology

Trapped ions c§> o o8
/

Quantum annealer

QB3

QB4

EUROQHPC-I: EUROPEAN PROSPECTS FOR HPC-QC INTEGRATION |  14/12/2023 | 4



THE EUROHPC QUANTUM COMPUTING INITIATIVE

Seven different flavors of HPC-QC infrastructures

BV CINECA (@) e Lo

EuroQCS-France Photoni t t
GENCI/CEA otonic qguantum computer

Euro-Q-Exa

LRZ Superconducting qubits

EuroQCS-Italy

CINECA Neutral atoms

Il T =

Lumi-Q Superconducting qubits with a star-
IT4l @ VSB shaped topology

EUFOQCS-POland Trapped |0ns

PSNC

EuroQCS-Spain Quantum annealer

BSC-CNS
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THE EUROHPC QUANTUM COMPUTING INITIATIVE
Joint HPC-QCS integration efforts from the 7 Hosting Entities and their partners

CINECA - (@=L

WP1: Coordination of EuroQHPC-Integration (GENCI)

WP3: EuroQCS-
France specific
integration and
development
activities
(GENCI)

WP2: Shared integration,development and support activities (LRZ)

WP4: LUMI-Q
specific
integration and
development
activities
(IT4l@VSB)

VSB TECHNICKA IT4INNOVATIONS
|| || UNIVERZITA | NARODNI SUPERPOCITACOVE

OSTRAVA CENTRUM

WP5: EuroQCS-
Spain specific
integration and
development
activities
(BCS-CNS)

Barcelona
Supercomputing
cgn’hr

cional o compLtacion

DISCLAIMER - Proposal submitted to EuroHPC JU — under review

WP6: EuroQCS-
Italy specific
integration and
development
activities
(CINECA)

CINECA

WP7: EuroQCS-
Poland specific
integration and
development
activities
(PSNC)

WP8: Euro-Q-
Exa specific
integration and
development
activities
(LRZ)

mdﬁv ischen Akademie der Wissi

Leibniz-Rechen zentrum
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THE EUROHPC QUANTUM COMPUTING INITIATIVE
Joint HPC-QCS integration efforts from the 7 Hosting Entities and their partners

Taiis

CINEGA » (QSEet i D) B

Harmonization of the user
experience for the EuroHPC
guantum systems across the

Creation of a repository of
shared collection of proof-
of-concept applications

USER APPLICATIONS
EXPERIENCE AND BENCHMARKS

six Hosting Entities and :.; and benchmarks running on
HPCQS ah various hybrid systems

Collaboration with nin "l"\
standardization bodies and > Implementation of an
participation in relevant HPC-QC Technical
working groups and - BESE/ANIN IR 6] U= 0sselge 1 Support Team
committees
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THE EUROHPC QUANTUM COMPUTING INITIATIVE

AT

sliogs Joint HPC-QCS integration efforts from the 7 Hosting Entities and their partners
Exchange of best practices and harmonization of the user experience on the
seven HPC-QCS environments

Link with the EuroHPC JU Federation of Resources project for tasks related to
Authentication and authorization on its infrastructure (AAl).

USER

EFERIENEE Set up a common framework of components and services towards a federated

®_© access to HPC-QCS resources

Use of common tools
« Co-scheduling
« Hardware-agnostic programming tools
* Reporting the use of resources (time, performance, energy consumption)
« Supporting European HPC-QCS libraries
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THE EUROHPC QUANTUM COMPUTING INITIATIVE

1415

Sy Joint HPC-QCS integration efforts from the 7 Hosting Entities and their partners

EV CINEGA (@) e Lo

Taking benefit of the complementarity of HPC-QCS hardware architectures
proposed by the six Hosting Entities and FZJ

collection of benchmarks, use cases and libraries
APPLICATIONS AND

BENCHMARKS
:ﬁ allowing for developers and end-users the possibility to assess

 various QPUs
« various coupling approaches with traditional HPC resources

@ FINDING THE RIGHT FIT BETWEEN ALGORITHMS AND HARDWARE
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THE EUROHPC QUANTUM COMPUTING INITIATIVE
Joint HPC-QCS integration efforts from the 7 Hosting Entities and their partners

Creation of a distributed Technical Support Team (TST) by pooling existing
resources planned in each individual proposal and sharing best practices and
experience

Link with other EuroHPC JU Application Support Teams (AST)
* Inclusive engagement of European users
USER SUPPORT « Training and support on all the various hardware

L N e o . . . .

’o,’ Collaboration with EuroHPC Peer Review team during the technical evaluation
of projects submitted to regular EuroHPC calls for proposal to access the HPC-
QCS resources.

FOSTER THE ENABLEMENT OF END-USERS TOWARDS HYBRID HPC-QCS
SOLUTIONS
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THE EUROHPC QUANTUM COMPUTING INITIATIVE

Joint HPC-QCS integration efforts from the 7 Hosting Entities and their partners

Collaboration with standardization bodies and participation in relevant working
groups and committees

STANDARDIZATION

Ensuring that project developments align with existing standards and support
ﬁl i n the establishment of new ones for hybrid Quantum Computing.

Promotion of a European HPC-QCS benchmark suite.

53 ceNetee PIEEE

for Humanity
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THE EUROHPC QUANTUM COMPUTING INITIATIVE

EUROQHPC-I: a good example of a strong will to collaborate

All consortia had planned HPC-QCS integration work within their own project,
taking into account their target HPC and QC platforms

v
v
v
v

All of them had to review their proposals to find common grounds with all 7
HPC-QCS infrastructures

The whole proposal was written in 28 days !

\
lp Administrative work required to get information from 6 partners (Hosting Entities) and 24
’v affiliated entities (their consortium members)

—> All of them synchronized properly and provided the information in a timely manner !
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THE EUROHPC QUANTUM COMPUTING INITIATIVE

When will the EuroHPC quantum devices be available?

8V CINECA

23 "05}'_)0_‘3 PRESS RELEASE | 16 October 2023 | European High-Performance Computing Joint Undertaking 2 add i io n al rOCu re m e n S
23 UL t p t

EuroHPC JU Launches Procurement for EuroQCS-Poland

Wit h SOﬂwa re F ro m EVI D E N a n d The European High Performance Computing Joint Undertaking (EuroHPC JU) has launched a call We re Iau n C h ed
for tender for the installation of EuroQCS-Poland, the EuroHPC quantum computer to be located in
PASQAL, FZJ, GENCI and CEA Folend

Prepare European Research

Communities for the Quantum

B8 Ted-eTendering

Calls for tenders from the European institutions

Furopa » TED hame > eTendering hame > Call for tenders' main page > Dot

D B e e

My account Call for tenders' details
¥ Login
E ra NEW CALL TO PROCURE Call for tenders ;::lmr_llnl authority: :mznﬁfﬁ'f&;mm“m e
THE QUANTUM COMPUTER el - R Clesed
Forschungszentrum Julich (FZJ), GENCI and CEA announce today that they will EUROQCS-POLAND o
provide access to hardware-agnostic (EVIDEN QaptivaTM) and hardware-
specific (PASQAL Pulser) programming and emulation environments as part of
the pan-European hybrid HPC/quantum pilot project HPCQS. These first
services will allow European research communities to prepare for the arrival of
two twin 100+-qubit PASQAL quantum simulators, one at the Jiilich
Supercomputing Centre (FZ1/JSC) and one at CEA/TGCC, by the end of this year. NEW CALL TO PROCURE
In between, FZJ, GENCI and CEA will gradually deploy additional noisy - THE QUANTUM COMPUTER
emulators of such type of Fresnel analog quantum computers based on the EURO-Q-EXA
technology of neutral atoms and will provide remote access to an identical Acquisition, de"very’ installation and hardware and software IN GERMANY
Fresnel system hosted by PASQAL. maintenance of Euro-Q-Exa quantum computer for EuroHPC Joint

i Undertaking
| C
| The purpose of this call for tenders is to select one vendor for the acquisition, delivery, installation
(o]

and hardware and software maintenance of Euro-Q-Exa quantum computer for the European High
Performance Computing Joint Undertaking.

« Emulation capabilities already available

« 2x100+-qubit simulators available in H1
2024 ! Stay tuned for more information !
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Thank you
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