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What Is Prefect?
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Orchestration (Prefect)
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Why QCSC Needs an Iterative Worktlow?

* Quantum sampling is probabilistic;
one run 1s not enough
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Why Scripts Are Not Enough for Execution history Is not Recovery from tailures is
QCSC Worktlow? systematically recorded difficult
h? problems for typical [t becomes unclear which A failure in the middle often

script-based approach parameters were used and requires restarting the entire
when jobs were executed. worktlow.
Quantum and classical steps Reproducibility and
are fragmented comparison are hard
Quantum executions, HPC jobs, It Is difficult to trace why a
and post-processing are particular result was obtained.
managed separately.
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How Prefect Changes This

Applying a Wor
to QCSC with P
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Visible execution and failures

Each step’s status and logs are
visible, making it clear where
and why a run failed.

Efficient recovery from tailures

Only tailed tasks need to be re-
executed, avoiding
unnecessary re-runs of
expensive computations.

Unified guantum-—classical
workftlows

Quantum executions and HPC

jobs are handled within a single,

coherent workflow.

Reproducible experimental
runs

Results are automatically
linked with parameters and
execution context, enabling
reliable comparison.



Pretect Core Concepts

Flow (end-to-end workflow)
 The Flow represents the full QCSC iteration

Tasks (individual execution steps)
« Sampling Task: run the Sampler.

Flow

« HPC Task: submit a PBS job to run MPI programs.

Blocks (reusable configuration + credentials)
 Quantum Blocks: IBM Quantum credentials /
runtime configuration.
« HPC Blocks: PBS job configuration.

Variables (run-time parameters)
* Quantum parameters: shots, circuit or sampler
options.
« Algorithm parameters: iteration used by the
worktlow logic.

© 2026 IBM Corporation

Miyabi

Submit HPC job

>

\ L)

Login Node SSH

|
Job Script

!

PBS
Daemon

Miyabi-C

(P

SSHES

RES
(Prefec

/

Task?2: HPC Task

Taskl: Sampling

Block )
Quantum Block (credentials,
resource)
HPC Block (queue, nodes,
\_ launcher) J
, I
Variables
Quantum parameters (shots,
sampler options)
e Algorithm parameters
9 gori par )
=| Workflow scriot
' & —
A ont Prefect Web Site \
efek — RESTful— (Prefect Cloud/
i MDX)
THul
- Qiskit)
| Qiskit Runtime
Subfyit quantumtask | (IBM Cloud)
\ /



How Prefect + HPC-Prefect
Simplitfies Operations

« One API call triggers HPC execution

« Validation, script rendering, submit,
and polling are automated

« Failures and retries are visible in command_block_name="cmd-diag",

Prefect execution profile block name="exec-diag-mpi",

await run_job_from blocks(

hpc _profile block name="hpc-miyabi",
work dir="./work",

script_filename="diag",
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3-Step User Operation

1. Select CommandBlock: command identity

(WHAT) commandBlock B ExecutionProfileBlock HPCProfileBlock
2. Select ExecutionProfileBlock: runtime shape

(HOW)
3. Select HPCProfileBlock: target environment cal

(WHERE)

run_job_from_blocks

Generate
Script

i
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Switch HPC by Changing 1-2
Lines

« Worktlow logic stays unchanged.
« Change hpc_profile_block_name

await run_job_from blocks(
command_block name="cmd-diag",
execution_profile block name="exec-diag-mpi"”,
hpc_profile _block_name="hpc-miyabi" or "hpc-fugaku”,
work dir="./work",

script_filename="diag",
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