
Quantum Computing ”Arena” 
for Quantum Future Industry Development

n The path to Japanʼs quantum future society depends on both technological 
advancement and the development of a skilled quantum workforce.

n AIST/G-QuAT will gather several types of quantum computers in one place, allowing 
the users to directly compare their performance and discover their potential. 

n A quantum computing “arena” is one of the keys milestone to making this future a 
reality, and it will be available in the spring of 2025.

Quantum computing “arena” coming in spring 2025

AIST SC24 Web Site
https://www.digiarc.aist.go.jp/event/sc2024/

Quantum-AI-ready Service and Software Stack

NVIDIA H100 x 2020
Fujitsu Digital Annealer
Fixstars Amplify

ABCI-Q

AIST G-QuAT@Tsukuba

Neural Atom QPU

Superconducting QPU

Users: Industry, Universities, National Institutions On-prem QPUs

Photonic QPU
and more!
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Quantum Frameworks: 
Qiskit, Cirq, QURI Parts, CUDA-Q, QIBO

Annealer 
Frameworks: 
Amplify SDK, 

PyQUBO

Quantum-AI Hybrid Applications

Workflow Orchestrator: CovalentCloud Access: 
Qiskit runtime, 
Amazon Braket

jobs, RIKEN 
RPC/API, ABCI 

REST API

Job Scheduler: PBS Professional

AI/ML Frameworks: 
PyTorch, DeepSpeed, 

Jax, TensorFlow

Quantum-AI Libraries:
NEDO QuAILib (Factorization Machine with Annealing, Quluster, 

Quantum Circuit Knitting, QUDAT), etc

Quantum Circuit Simulator: cuQuantum, JUQCS, Qulacs, QNI

Container Engine: Singularity CE

SDK (compiler, debugger, perf. 
analyzer, etc): Intel oneAPI, 

NVIDIA HPC SDK, CUDA Toolkit

Web-
Portal 

Access: 
JupyterLab, 

Open 
OnDemand Communication Library:

OpenMPI, NVIDIA HPC-X, UCX

Classical computers
Quantum Computers:

Superconducting, Neutral Atom, Photonics

Middleware

Algorithms 
& Libraries

Applications 
& Use cases

Hardware
Quantum Inspired Machines: 
Fujitsu DA, Amplify AE, etc

Storage Tool:
BeeOND, s3cmd

Packaging Tool: 
Environment modules, 

Spack, PyPI

Benchmark Tool

Quantum Libraries:
OpenFermion, PennyLane, etc

SSH

Web browser
（HTTPS）

Open OnDemand

QNI: Live Programing Interface

Covalent Workflow Orchestrator

More than 3x faster than SoTA
(mpiQulacs on A64FX-based cluster)

cuQuantum Appliance multi-node weak 
scaling performance from 30 to 40 
qubits for complex 64

n World’s fastest 41-qubit quantum circuit 
simulation using 512 GPUs

n QURI Parts: cuQuantum-enabled open source 
quantum library

https://github.com/qunaSys/quri-parts-cuquantum/

n ABCI-Q Service

n ABCI-Q Software Stack


