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WHAT CAN POSSIBLY GO WRONG?

• Scientists write software, but are not 
trained in software development

• There will be bugs – tricky to find if 
plausible results
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@sbollmann_MRI

WHAT CAN POSSIBLY GO WRONG?

• Scientists write software, but are not 
trained in software development

• There will be bugs – tricky to find if 
plausible results

• Large amounts of data

• Analyses run on different hardware 
and operating systems
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GLIBC 2.5 VS 2.18
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• glibc 2.5 vs 2.18 deliver different floating -point results

• leads to significant differences in long pipelines



@sbollmann_MRI

WHAT CAN POSSIBLY GO WRONG?

• Scientists write software, but are not 
trained in software development

• There will be bugs – tricky to find if 
plausible results

• Large amounts of data

• Analyses run on different hardware 
and operating systems

• Difficult to share data and 
reproduce an analysis 

Steffen.Bollmann@cai.uq.edu.au Slide 10



@sbollmann_MRI

OUR JOURNEY BEGINS
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https://cai.centre.uq.edu.au/facilities/human -imaging/3t -magnetom -prisma
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MINC
Data la d

BIDS

Docke r
Sin g u la rity

Bou tiq u e sMRI
PET
MEG
EEG
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ISMRMRD & GADGETRON
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https://github.com/ismrmrd

• ISMRMRD: Open format 
based on HDF5 + routines for 
converting from any closed 
source vendor format

ISMRMRD

https://github.com/gadgetron

• Gadgetron : Open source 
reconstruction system compatible 
with ISMRMRD

Gadgetron
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METROPOLITAN DATA CACHING 
INFRASTRUCTURE (MEDICI)
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https://rcc.uq.edu.au/data -storage
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BRAIN IMAGING DATA STRUCTURE
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BRAIN IMAGING DATA STRUCTURE
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http://bids.neuroimaging.io/
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REPROIN
• setting up protocols on scanner to enable automatic conversion to bids
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https://github.com/ReproNim/reproin
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DATA PROVENANCE
• Data Provenance / Lineage = keeping track of what happens to data 

during an analysis
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MINC: BUILD -IN PROVENANCE
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https://bic -mni.github.io/
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GIT | GIT-ANNEX | DATALAD
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http://datalad.org/for/git -users
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DOCKER
• Containers are lighter and 

allow easier sharing of 
analysis pipelines

• Neurodocker and  ReproZip
help with building and 
deploying imaging pipelines

• But: Security on shared HPC 
systems is a problem
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http://www.zdnet.com/article/what -is-docker -and -why -is-it -
so-darn -popular/

https://github.com/kaczmarj/neurodocker
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SINGULARITY
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https://sylabs.io/singularity/
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BOUTIQUES 
• automatically 

publish, integrate, 
and execute 
applications 

• applications 
summarized in a 
JSON description
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https://boutiques.github.io/
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Ecosystem of tools to enable 
open, reproducible and 

scalable data processing



Thank you

Centre for Advanced Imaging

@sbollmann_MRI

www.cai.uq.edu.au/bollmann

steffen.bollmann@cai.uq.edu.au
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