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Single particle cryogenic electron microscopy (Cryo-EM)

Thousands of 

micrographs

Millions of 

particles





How do we process these huge data sets?

2GPU 
CVL

**Command line 
skills**

Writing scripts

Logging into HPC 
by command line

Submitting jobs by 
command line

Nvidia V100 GPUs

Wiener GPU 
HPC

GPU clusters

1) Set up by an institute or lab 

group

2) Pay for service



First attempts to solve the issue at UQ- 
Characterisation Virtual Laboratory (CVL)

2GPU 
CVL

**Command line 
skills**

Writing scripts

Logging into HPC 
by command line

Submitting jobs by 
command line Nvidia V100 GPUs

24x Nvidia 
T4 GPUs

CVL

Wiener GPU HPC GPU clusters

1) Set up by an institute or lab 

group

2) Pay for service



Easiest solution
- Expiration countdown begins as soon as 

its built
- Maintenance
- Cannot store or process our data set 

sizes
- New techniques pushing capacity even 

further
- Moving data on and off
- Arduous script writing skills to run big 

jobs  still required

Data movement and processing 
=

Can be one of the largest bottlenecks for 
CryoEM groups



How did we get here?

BIOLOGISTS COMPUTE

It needs to be as 

easy as possible, 

once I find a way 

that works, I will 

do it forever

Extreme time and 

funding  pressureI don’t want to and 

I don’t have the 

time to learn 

command line

I just want my 

result

Somewhat risk 

averse

Finding an easier 
way to get the 
data processed

Things being built 
that don’t meet 
needs and aren’t 
convenient 



Fixing a university (and nation?) wide issue

BIOLOGISTS COMPUTE

It needs to be as 

easy as possible, 

once I find a way 

that works, I will 

do it forever

Extreme time and 

funding  pressureI don’t want to and 

I don’t have the 

time to learn 

command line

I just want my 

result

Somewhat risk 

averse



Right people, right place, right time, right funding

BIOLOGISTS
RESEARCH COMPUTING 

CENTER

Edan 
Scriven

Jake 
Carroll

Centre for 
Microscopy & 
Microanalysis

Cryo-EM 
groups

ME

Sarah 
Walters
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HPC Bunya: UQ’s new supercomputer, grass roots build
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• RCC took many lessons from Wiener HPC, CVL and the 
feedback from the CryoEM community.

• ~10,000 cores of AMD Milan and Genoa CPUs.
• 2TB of DDR5 memory per node.
• 200Gbit/sec RDMA networking.
• SLURM entry but also cloud desktop.
• GPUs: Nvidia H100s, A100s, L40s and AMD's MI210s.

• 21x H100s 80GB GPU RAM
• 8x A100s 80GB "        “
• 3x A100 MIG 10GB (21 slices)
• 18x L40s 48GB  "        "
• 6x MI210 64GB  "        "

• RCC took more lessons from trench 1 & 2 and the viz 
community

• ~2,000 additional cores of AMD Milan and Genoa CPUs
• 16x H100 SXMs 320GB GPU RAM
• 9x A16s 16GB "        “

Each can run 4x desktops = 32 desktops
• 6x L40s 24GB  "        "
• AMD MI300 server access

• 2x MI300x boxes with 8xGPUs each

Phase 1 & 2 Phase 3
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HPC Bunya: UQ’s new GPU and CPU supercomputer
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Virtual Desktop = OnBunya

Use powerful visual L40 GPUs for the desktop 
workloads

Use powerful AI/ML GPUs (A100, 
H100, MI210) or L40 for compute 
jobs

Working nodes
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Users (so far)

Beta-testing Dec 2023

Official launch May 2024

Users of OnBunya = 595 

~43% of Bunya HPC users are 

using  OnBunya

Testimonies

"Without OnBunya more than half of our 

people wouldn’t have [means] to do their 

processing at all and would have to wait”

“for the future, OnBunya should be the 

main place people do their processing, it 

is a no-brainer”

“It will help with publications and 
future grant applications”

“I extensively use the OnBunya desktop”

“OnBunya has proven to be extremely 
useful, helpful, and convenient for our 
need”



Why is this platform so successful?

User designed

User tested

Trust across disciplines

Grass roots HPC build 

Workshops to increase user confidence

Data access

Storage and scratch space

Everything user needs in one place

It is at least 5x better than the next best alternative



Where to from here?

• We have found a scalable solution to moving large data sets and 

processing them in house and we hope to help other universities 

do the same

• A national service as smooth as OnBunya…
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24 hour Run-a-thon for Lifeline
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Community examples- Meihan Liu (Collins Group)

Software/
Hardware

Processing 
data

Screening 
& Cryo-EM

Purification
Protein 

expression
TransformationCloning



Community examples- Meihan Liu (Collins Group)

Processing 
data

Screening 
& Cryo-EM

Purification
Protein 

expression
TransformationCloning

5 days if all goes well 3 days



Community examples- Meihan Liu (Collins Group)
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