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• National High Performance Computing Centre headquartered in Perth, 
Western Australia on Whadjuk Noongar country

• Launched as Pawsey in 2014, UJV foundations back to 2000 

• 60+ Staff employed via CSIRO, national science agency

Pawsey strives to be at the cutting-edge of technology. Our domain is scientific 
computing: accelerating discovery through world-class supercomputing 
infrastructure & expertise. 

Pawsey Supercomputing 
Research Centre
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ENABLE  SCIENCE  &
ACCELERATE DISCOVERY

OUR VISION

Home of Setonix, the state-of-the-art supercomputer, large-scale data storage, 
and the National Quantum Computer Supercomputing Hub



NATIONAL
LEADERSHIP

GLOBAL
RECOGNITION

Prof. Giuseppe Barca, a Pawsey PaCER researcher from 
the University of Melbourne, and his team was awarded 

the Gordon Bell Prize for their groundbreaking 
quantum molecular dynamics simulations. 

The !ǳǎǘǊŀƭƛŀƴ tǊƛƳŜ aƛƴƛǎǘŜǊΩǎ 
Prizes for Science celebrated the 

contributions of Pawsey-
nominated collaborators, such as 

innovators from Quantum 
Brill iance, Dr. Andrew Horsley, 

highlighting their contributions to 
scientific innovation and our 

shared quantum journey.



+30%
OF INTERNS

in 2024, identified 
as women

DIVERSITY
INCLUSION

Diversity and Inclusion 
sponsorship for the NYSF in 
Canberra supporting two 
women students 
participation and at Science 
Meets Parliament as 
scholarship partner 
supporting more diverse 
participation.

Aditi Subramanya and Pascal 
Elahi, were nominated for 
the WiTWA Tech [+] Awards 
2024 Gala, an event 
recognizing the outstanding 
achievements and 
contributions of women in 
the tech industry.

Pawsey organised a breakfast 
to host a WHPC Diversity and 
Inclusion Networking event 
during SC Asia 2024, in 
Sydney.

25%
of the staff

With a focus on inclusion, 
featuring speakers from 

diverse cultural backgrounds.

160+ 
participants
άI!wahb¸ 5!¸έ

in 2024, identified 
as women
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The Quantum 
Supercomputing 

Innovation hub

The Hub, powered by Pawsey, serves as a collaborative 
platform focused on integrating quantum computing with 
classical scientific computing. 

Its goal is to accelerate scientific breakthroughs and prepare 
researchers for the impending quantum revolution, equipping 
them with the necessary skills to embrace this transformative 
technology. 
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Quantum 
(SUPER)Computing 
Innovation Hub 

INNOVATION EDUCATION INSPIRATION
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Enabling Hybrid Quantum - Classical 
Computing

QBit  Bridge ų Integration Layer
Hardware-agnostic  |  NVIDIA GH200 Grace Hopper  |  Pawsey + Quantum 
Brilliance

Virtual QPUs & HPC Quantum Simulation 
Making HPC look like a QPU and running GPU-Agnostic Noisy Simulator

Left to right:  Shusen Liu ( ), Ugo Varetto (Director), 
Edric Matwiejew, Casey Myers, Pascal Jahan Elahi (Lead)

Quantum Virtualisation
QPU virutalisation, job parallelisation
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Pawsey in - house QUANTUM SIMULATOR: 
HPC - Ready, Flexible, & Scalable
Balancing Performance, Usability, and Advanced Feature Integration

Low Barrier: 
Simplified deployment for rapid research 
prototyping.

Modular design enables easy secondary 
development and customization.

Developer-Friendly:

Incorporates  realistic error models without a
massive increase in computational complexity.

Smooth Noise Injection:

3.Efficient Noise
& Usability

Future-Proof: 
Easily extensible to leverage Unified Memory 
systems for massive simulations.

Unified framework supporting diverse CPU 
architectures & GPU acceleration.

Cross-Platform:

Seamless MPI integration for 
distributed computing across nodes.

HPC Native:

GPU

CPU

1.Broad Compatibility 
& Scalability

A viable, flexible alternative, noise-enabled
designed for stability in varied environments.

Robust Profile:

Uniform Framework: 
Maintains consistent performance across 
CPU/MPI backends.

Delivers significant speedup over standard 
CPU methods (see chart).

GPU Acceleration:

2.Competitive & Consistent
Performance
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# of Qubits 

Ours Aer Aer-cuQ
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Pawsey in - house QUANTUM SIMULATOR: 
HPC - Ready, Flexible, & Scalable
Balancing Performance, Usability, and Advanced Feature Integration
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HPC -vQPU
Virtual QPU allowing hardware emulation and hardware design

Misalignment: Supercomputers accessed 
through batch-scheduled execution 
environments. Quantum computers exposed 
through interactive, device-oriented semantics

Solution: combine a cloud-facing control plane 
with an HPC-resident execution plane linked 
solely through outbound, agent-initiated 
coordination. 

Result: HPC-enabled, device-faithful quantum 
simulation, one that allows for exploration of 
new quantum architectures with novel topology 
and noise characteristics. 
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HPC -vQPU
Virtual QPU allowing hardware emulation and hardware design
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DynQ  -  ADVANCED Compiler 
STRATEGIES
Optimizing Execution through Aggregation, Segmentation, and Dynamic Allocation

Challenge: Managing crosstalk between

parallel processes.

Goal: Maximize hardware utilization &

throughput for batch workloads.

Mechanism: Simultaneously executing

multiple independent circuits on a
large-scale QPU.

Concept: Small Tasks -> Large Chip

Task

Task

TaskTask

Task

Task

1.Aggregation (Quantum VM)

(Tao et al. 2025)

Challenge: Exponential classical overhead
for reconstruction.

Goal: Enable execution of complex algorithms 
beyond current chip limits.

Mechanism: Decomposing circuits exceeding 
single-device capacity into fragments 
for distributed QPUs.

Concept: Large Task -> Multiple Small Chips

Task

2.Segmentation (Circuit Knitting, Parallelization)
(K Mitarai and K Fujii, 2021)

Impact: Significant success rate improvements 

on IBM hardware by prioritizing high-quality 
qubits for dynamic embeddings.

Mechanism (e.g., T-QVistor): Dynamically partitions 

physical resources into Quantum VM based on real-
time calibration.

(New Frontier)

Concept: Adapting to Variable Chip Quality

3. Dynamic QVM Allocation
(Heterogeneity-Aware)

(Will release soon)

All strategies require tight integration with High-Performance Computing for compute-intensive pre-processing
(partitioning, quality-aware embedding) and post-processing (knitting, error mitigation).

DynQ
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Virtualising & Parallelising
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Community Detection to Partition QPU 
into similar fidelity qubits
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Devices

Batch size
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0.2

Qiskit

DynQ

Uniformity of Qubits & 
Reduction of Cross Talk

1. Improves mean 
fidelity on most 
devices & reduces 
job to job 
variability

2. Enables 
parallelization and 
auto-batching 
while reducing 
variability between 
regions.
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Real - World WORKFLOW

• Bioinformatics and AI are great real-world examples making use of multitude of 
tools with different computational resource requirements running on HPC systems 
These use tools like NextFlow or AirFlow

Bioinformatics workflow 
running multiple tools with 
complex job-
interdependency. Not all 
tools require same compute 
resources and workflow tool 
needs to integrate with job-
scheduling tools used on 
HPC systems 
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(QUANTUM) 
Real - World WORKFLOWs

Now add tasks requir ing remote access to quantum 
computing acceleration for a portion of a tool … 

Quantum 
Computer Some portion of Kraken has 

quantum circuit to send

But what if QPU is down? 
What if there’s a long queue? 
What if you need to iterate? 
What about error correction? 
What about optimising a circuit?
What about batching jobs?
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Super(Quantum)computing
Challenges in Making QPUs Work for Real Science

Supercomputers
Exclusive access to portion of 
supercomputer for specific amount of 
time. Accessed through job resource 
schedulers as resources readily 
available. 

Quantum Computers
Dynamic shared access to single 

resource. Accessed through 
cloud-oriented APIs

Scheduler&
Orchestration 
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Qbit Bridge
Connecting Quantum Computers with SuperComputers

Quantum computers great for solving certain challenging tasks real-world problems 
need classical and quantum computers working in tandem.

Available @ https://github.com/PawseySC/vqpu-hybrid-workflow

Our solution

•Open-source workflow framework built on Prefect and SLURM

•Makes QPUs “just another resource” like CPU/GPU

Why it matters

•Breaks the barrier of accessibility

•Let scientists focus on discovery, not complexity

•Unlocks progress in materials, energy, climate

Proven today

•Tested on superchips + virtual QPUs

•Linked to AWS Braket& QuEra, IBM

•Ready for more hardware

https://github.com/PawseySC/vqpu-hybrid-workflow
https://github.com/PawseySC/vqpu-hybrid-workflow
https://github.com/PawseySC/vqpu-hybrid-workflow
https://github.com/PawseySC/vqpu-hybrid-workflow
https://github.com/PawseySC/vqpu-hybrid-workflow
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Orchestration of Hybrid 
Computing
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How We are Enabling Hybrid 
Quantum - Classical Computing

Integrate QPUs with HPC

Simulate QPUs

Left to right:  Shusen Liu ( ), Ugo Varetto (Director), 
Edric Matwiejew, Casey Myers, Pascal Jahan Elahi (Lead)

Abstract QPUs



Questions?
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