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* Context & role
* Funded by the Department of FHERIS
* Mandate from the State to develop and offer computing and data management platforms and services
 Drive and support RD&I in computing and data-driven problems
* Partnerships with academic, enterprise and public sector organisations
 Participation and representation in European digital technology programmes and initiatives

Irish Centre for High-End Computing

* Strategy and mandate for 2021-2025(-2028)

A national high-performance computing and data management platform and services to
1. Enable excellence in science
2. Advance digital skills
3. Accelerate economic development
4. Deliver HPC for good
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Quantum Programming Ireland initiative

ICHEC with enterprise, academic & public sector organisations since 2018

National initiative for driving platforms, services & skills in quantum computing & programming

Funded by the Irish State, EU & enterprise partnership programmes

* Focuson
* Hybrid classical high-performance, quantum computing & simulation platforms (HPC-QCS)
* R&D in quantum algorithms & software development
* National & EU skills development in quantum programming

Roles in national & European strategies, particularly on quantum computing platforms, services & skills

Quantum
Programming
Ireland
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European Hybrid HPC-QCS Systems
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EuroQCS: European Quantum Computing &
Simulation Infrastructure

Authors: D. Binosi'?, T. Calarco®*, G. Colin de Verdiére®, S. Corni*, A. Garcia-Saez’, M.P.
‘Q Johansson®, V. Kannan’, N. Katz?, I. Kerenidis®, J.I. Latorre®, Th. Lippert®*, R. Mengoni'®, K.
.Michielsenz*, J.P. Nominé?, Y. Omar'", P. Oster®, D. Ottaviani'®, M. Schulz'>"3, L. Tarruell™.

European Centre for Theoretical Studies in Nuclear Physics and Related Areas (ECT*), Italy
Forschungszentrum Jilich (FZJ), Germany

Commissariat a I'énergie atomique et aux énergies alternatives (CEA), France

University of Padua and CNR Institute of Nanoscience, Modena, Italy

Barcelona Supercomputing Centre (BSC), Spain

CSC - IT Center for Science, Finland

Irish Centre for High-End Computing (ICHEC), Ireland

The Hebrew University of Jerusalem, Israel

9. Centre National de la Recherche Scientifique (CNRS), France

After a year and half in the making, the High-Performance (HP) and Quantum
Computing communities are proud to present their Joint White Paper on the European

Quantum Computing & Simulation Infrastructure.

ORI Ok wN =

The document offers a consensus position on how a convergence between High

Performance Computing (HPC) and Quantum Computing and Simulation can be 10. Consorzio Interuniversitario del Nord est Italiano Per il Calcolo Automatico (CINECA), Italy
achieved, laying down the path for the advent of a new generation of hybrid machines 11. University of Lisbon, Portugal

12. Leibniz Supercomputing Centre (LRZ), Germany
that have the potential to outperform classical supercomputers for problems of industrial 13. Technical University of Munich (TUM), Germany

. 14. Institute of Photonics Science (ICFO), Spain
and societal relevance.
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Ve N\
Theme 1 Module 1.1 Module 1.2 Technology 8
Introduction & Potentials Demystifying Integrating HPC & Ireland 8 8
of Quantum Computing Quantum Computing Quantum Computing ICT 8 O 8

skl agé
Theme 2 Module 2.1 Module 2.2 Module 2.3 22-member

Quantum Computing Realising Quantum Accessing Quantum Noise on
Systems & Architectures Computing Systems Computing Systems Quantum Hardware \_

Industry Advisory Board )

Module 3.2

Theme 3 Module 3.1 VT Module 3.3 Module 3.4 Module 3.5 Module 3.6 Module 3.7
Fundamentals of Quantum From Bits to Qubits Framework for Quantum Gates and Multi-qubit Systems Quantum Mathematics for Quantum Noise
Computing & Programming Qubits Operations & Quantum Circuits Information Quantum Annealing Modelling

Theme 4 Module 4.1 Module 4.2 Module 4.3 Module 4.4*
Algorithms & Use-Cases for Landscape of Early Quantum Near-term Quantum Quantum Algorithms & Use-Cases
Quantum Computation Quantum Algorithms Algorithms (NISQ) Algorithms (Finance, Chemistry, Physics, ML, Optimisation, Annealing, etc.)

Module 5.1
Landscape of

Theme g
Quantum Software
Development Kits & Tools

Module 5.2*
Quantum SDKs and Tools

S ) (Qiskit, QLM, Orquestra, Pennylane, Q#, Cirg, TensorFlow Quantum, etc.)

Tools
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ICHEC within Irish Quantum Ecosystem
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