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The improvement of Quantum Computer (QC) hardware in recent 
years has offered alternative solutions to some application previously 
limited by the classical algorithm. Quantum application cannot run 
purely on QC alone, it still cooperates with classical computer by 
preparing the input or quantum circuit, interpreting the output, and if 
the algorithm has further computing steps, the results from the QC 
will utilize in later steps. All quantum applications are quantum-
classical hybrid applications in nature. However, running any simulator, 
it required the computing power of High-Performance Computer 
(HPC). Likewise, large quantum applications also require HPC to 
prepare a larger input, more complex quantum circuits, and calculate 
the post-processing task if necessary.

    Normally, HPC resource management can only allocate one type of 
resource for one job. However, a Quantum-HPC hybrid application 
requires two types of computing resources. We developed a Python-
based workflow orchestrator system to uncomplicated the job 
submission with multiple resource types. We developed this system 
for the Python-based application because major quantum libraries are 
Python-based, but the system is able to add the function to execute 
the non-Python-base binary and cooperate with the Python code. This 
workflow orchestrator system connects to the job scheduler of the 
supercomputer Fugaku via the PSI/J and the wrapper that we 
developed.

    
Python-based Workflow for 
Quantum-HPC Hybrid Application

 Coding Quantum-HPC Hybrid Application with Python-based Workflow

1

2

3

2

SPEC

SPEC

SPEC

2.1

2.2

2.3

2.4

1

Workflow Initialize Script
GitHub Repository

Shor’s Algorithm 
Source code

This poster is based on results obtained from a project, JPNP20017, commissioned by the New 
Energy and Industrial Technology Development Organization (NEDO).
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