
AIST SC Website

ABCI-Q Software Environment for
Quantum-Classical Hybrid Computing

Quantum-Classical Application Workflow

A part of this work was based on results obtained from “Development of Quantum-Classical Hybrid Use-Case Technologies in 
Cyber-Physical Development Project” (JPNP23003), commissioned by the New Energy and Industrial Technology Development 
Organization (NEDO).

QuAILib: Quantum-AI Library Project

◼ QuAILib is a set of libraries that accelerates the research and development of algorithms combining 
quantum computers and AI, supporting real-world use cases.

◼ SWIFT-FMQA (Black-box Optimization)

◼ Qukit-learn (Quantum Machine Learning)

◼ QuantumCircuitCutting (Quantum Circuit cutting & knitting)

SWIFT-FMQC

Tutorials for Quantum-Classical Hybrid Computing

Qukit-learn Quantum Circuit Cutting

We provide tutorials for developing and validating applications using the QuAILib library. These tutorials offer 
hands-on learning opportunities through practical examples of quantum–classical hybrid technologies, which 
can be executed on ABCI-Q.

ABCI-Q Software Stack
◼ Support Covalent and Prefect as workflow 

orchestration tools on ABCI-Q

◼ Covalent: Provide an end-to-end workflow 
execution environment

◼ A workflow development and execution tool 
integrated into Open OnDemand (OOD)

◼ Plugins for executing tasks on System H and 
System F

◼ Prefect: Develop a plugin for executing 
tasks within Singularity containers. 

Covalent PBS Professional 
Plugin

Covalent plugin for ABCI-Q 
System F

Prefect-singularity
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