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Irish Centre for High-End Computing

• 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

• 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



• 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

• Focus on
• 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
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Quantum Programming Ireland initiative
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National Quantum Learning Platform



High Performance Computer and Quantum Simulator hybrid
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European Hybrid HPC-QCS Systems

High Performance Computer – Quantum Simulator Hybrid

Towards a World-Class Supercomputing 
Ecosystem
HPCQS seeks to integrate and couple two 
quantum simulators, each capable of controlling 
more than 100 qubits, with two existing 
European Tier-0 supercomputers, and to deploy 
an open European federated hybrid HPC-QS 
infrastructure that will provide non-commercial 
cloud access to public and private European 
users.

With such powerful computers, new and better 
solutions for complex problems can be found, 
for example in the areas of simulating physics 
and chemistry systems, material development, 
personalised medicine, optimisation problems 
for logistics and transport, and quantum-
enabled machine learning.

european research and
project office gmbh

eurice

Total cost € 12 000 000
EU contribution € 6 000 000 



High Performance Computer and Quantum Simulator hybrid

www.ichec.ie #EnableExcellenceInScience          #AdvanceDigitalSkills          #AccelerateEconomicDevelopment          #DeliverHPC4Good 6

European Hybrid HPC-QCS Systems



High Performance Computer and Quantum Simulator hybrid
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European Hybrid HPC-QCS Systems
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EuroQCS
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Quantum Algorithms & Programming
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Quantum Programming Certification Course

Theme 3
Fundamentals of Quantum 
Computing & Programming

Module 3.1
From Bits to Qubits

Module 3.2
Mathematical 
Framework for 

Qubits

Module 3.3
Quantum Gates and 

Operations

Module 3.4
Multi-qubit Systems 
& Quantum Circuits

Module 3.5
Quantum 

Information

Module 3.6
Mathematics for 

Quantum Annealing

Module 3.7
Quantum Noise 

Modelling

Module 1.1
Demystifying 

Quantum Computing

Module 1.2
Integrating HPC & 

Quantum Computing

Theme 1
Introduction & Potentials 
of Quantum Computing

Module 2.1
Realising Quantum 

Computing Systems

Module 2.3
Noise on 

Quantum Hardware

Theme 2
Quantum Computing 

Systems & Architectures

Module 2.2
Accessing Quantum 
Computing Systems

Module 4.1
Landscape of 

Quantum Algorithms

Module 4.2
Early Quantum 

Algorithms

Module 4.3
Near-term Quantum 

(NISQ) Algorithms

Module 4.4*
Quantum Algorithms & Use-Cases

(Finance, Chemistry, Physics, ML, Optimisation, Annealing, etc.)

Theme 4
Algorithms & Use-Cases for 

Quantum Computation

Module 5.1
Landscape of 

Quantum SDKs, 
Tools

Module 5.2*
Quantum SDKs and Tools

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

Theme 5
Quantum Software 

Development Kits & Tools

22-member 
Industry Advisory Board
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ICHEC within Irish Quantum Ecosystem

National Service with federated on-premise & cloud-based QCS systems

National Quantum Internet testbed with heterogenous qubit technologies

Collaborative skills development with researchers & enterprises

End-to-end quantum technologies value-chain in Ireland


