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Cryo-TEM requirements

Large data acquisitions (TBs of raw data)

Live data analysis to check quickly the quality of the data before further analysis 

Installation of software for data post-processing (e.g Cryosparc, Relion…), GPUs are required! 

Sending the data/results securely to collaborators outside the University 



UoA Cryo-TEM

Microscope
HPC Phoenix

Leverage the capabilities of our existing HPC to 

accelerate analysis and outputs 



High level architecture



Cryo-TEM data processing apps in HPC

https://guide.cryosparc.com/ https://relion.readthedocs.io/en/

release-5.0/

Cryosparc

• Data analysis solution for single-particle 
analysis.

• Machine learning approach to particle 
picking with Topaz 

• https://guide.cryosparc.com/

RELION

• Software package that employs an 
empirical Bayesian approach for electron 
cryo-microscopy (cryo-EM) structure 
determination

• https://relion.readthedocs.io/en/release-
5.0/

https://guide.cryosparc.com/
https://relion.readthedocs.io/en/release-5.0/
https://relion.readthedocs.io/en/release-5.0/


Cryosparc application high level setup



Cryosparc high level setup

1

  Starting up the cryosparc webapp 1



Cryosparc high level setup

2

  Accessing the cryosparc webapp through SSH tunneling2



Cryosparc high level setup 3

  Configure a cluster lane for Cryosparc3



Cryosparclive…setup

HPC copy scripts available in Appendix



Cryosparclive…live



Cryosparc on HPC 
Advantage Issues Potential resolution?

✓ Instantaneous access to 

scalable compute resources 

(thanks to strategic 

reservation of compute nodes) 

+ concurrent analysis.

Data transfer is still a manual 

process. Multiple steps required to 

ensure Cryosparclive can successfully 

fetch data

Looking at Active File 

Management (AFM) to cache 

the data from archival storage 

to GPFS.

✓ Access to high end GPUs with 

High performance scratch 

storage and 100+Gbps 

interconnect 

Projects separated by users/group but 

cryosparcuser needs Posix access to 

all raw data that must be imported –> 

users can potentially access other 

users input files.

• Containerized Cryosparc?

• LDAP integrated Cryosparc?

✓ Ability to split A100 GPUs into 

smaller multi-instance GPUs 

for increased throughput

 Cryosparc webapp currently needs IT 

or HPC personnel to restart in case 

something goes wrong -> Potential 

delays

• Systemd restart script

• Setuid script allowing clean 

processes kill and service 

restart by Cryo-TEM admin

✓ Cryosparc webapp can be 

started in other login nodes in 

case one login node is down

 Overall, more control from microscopy 

staff and users over data tiering and 

access



Relion installation and setup
Installation and setup

• Requires VNC server (or anything that can provide 

a graphic interface) if user interface is a 

requirement.

• Used EasyBuild installation tools for dependencies 

but user personal conda environment for RELION 

installation.

• Use template job scripts available to users for 

RELION GUI to submit jobs on compute nodes. 

Must add for multi-nodes and GPUS:



RELION GUI on HPC 

Advantage Issues Potential resolution?

✓ Template job script good to 

avoid inefficient resources 

setup

VNC on login nodes can be tedious 

and with limited features (as opposed 

to proper  VDIs)

Open on Demand?

✓ Leverage HPC application 

specialist for tedious software 

installation.

Relion workflows may have 

dependencies to other modules 

and thus need constant support to 

ensure new jobs does not fail due 

to missing libraries/python 

packages.

- Singularity image and 

template script to call 

singularity images to deal with 

complexity of installation 



The bigger picture….

Performance scalability

User experience Security

We are here

• Current setup shows great capability 

to scale. 

• Steep learning curve for new users 

to fully take advantage of such 

infrastructure

• Need scripts/solutions for better 

user experience in both 

compute and data management 

AND/OR

• Sacrifice performance for better 

user experience AND/OR

• Integrate with other e-

infrastructure (e,g Nectar VMs)?
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Thank you



Appendix : HPC startcopy script

startcopy.sh : 

1/ first verify whether the older livedata can be discarded.

2/ Create a screen session that copies the data from archival storage to HPC storage

3/ copypath.config helps for finer selection of folders to be copied across.
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