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ome-ngff: scalable format strategies 
for interoperable bioimaging data

https://j.mp/ome-ngff-biorxiv (10.1101/2021.03.31.437929)
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’s mission is to facilitate the storage, 

exchange and re-use of bioimaging data.



Open Microscopy Environment
School of Life Sciences, University of Dundee

Dundee, Scotland, UK

openmicroscopy
Permission to share

3
Josh Moore
European HUG, 2021.07.07

Imaging
Modalities

3D, multi-color, movies, or 
any combination thereof

5D Image Data Model

Bioimaging Domain

. . .

No Standard Format

150+ Proprietary File 
Formats (PFFs)
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Maturity Dimensionality Scalability

TIFF Ubiquitous 2D tiles Linear slowdown

Search for a format
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Maturity Dimensionality Scalability

TIFF Ubiquitous 2D tiles Linear slowdown

HDF5 Well-supported 3D+ chunks Serial writes *

HDF
Metadata

Search for a format
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Maturity Dimensionality Scalability

TIFF Ubiquitous 2D tiles Linear slowdown

HDF5 Well-supported 3D+ chunks Serial writes *

Zarr/N5 Next-
generation 3D+ chunks Parallel writes /

cloud-native

HDF
Metadata

MetadataZarr

Search for a format
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Remote access

…

21 chunks in 
the browser

Single TIFF file
437 GB

Remote copy

Local copy

Chunk size:
1024 x 1024
(1 MB)

Another 
21 chunks

Monolithic format Next-generation file format (NGFF)
351 GB 88 GB 21 MB22 GB
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Remote access

…

21 chunks in 
the browser

Chunk size:
1024 x 1024
(1 MB)

Another 
21 chunks

Next-generation file format (NGFF)
351 GB 88 GB 21 MB22 GB

Cloud-native features of Zarr:
• simple (“hacker-friendly”)
• transparent URLs
• function locally & remotely
• in serverless architecture
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30 GB from EBI’s S3 to your browser
https://bit.ly/ngff-covid-zarr

(http://bit.ly/ngff-covid-source)

Highest resolution image
of SARS-CoV-2 in May 2020

Lamers et al. (idr0083)
Science (2020)
CC BY 4.0

Gehlenborg
Lab (HMS)

Viv

Serverless access from S3

https://bit.ly/ngff-covid-zarr
http://bit.ly/ngff-covid-source
http://idr.openmicroscopy.org/search/?query=Name:idr0083-lamers-sarscov2/experimentA
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Hériché et al. (idr0002)
MBoC (2016)
CC-BY 4.0

http://bit.ly/idr0002-vizarr

More advanced vis.gl layers

Gehlenborg
Lab (HMS)

Viv

http://idr.openmicroscopy.org/search/?query=Name:idr0002-heriche-condensation/screenA
http://bit.ly/idr0002-vizarr


Open Microscopy Environment
School of Life Sciences, University of Dundee

Dundee, Scotland, UK

openmicroscopy
Permission to share

11
Josh Moore
European HUG, 2021.07.07

ome-zarr-py plugin
Will Moore, U. Dundee et al.

MoBIE Plugin
Christian Tischer, EMBL Heidelberg

Cross-platform
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http://j.mp/ome-ngff-biorxiv (Fig 4.)

http://j.mp/ome-ngff-biorxiv
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$ bioformats2raw retina_large.ims retina_large.ome.zarr

$ find retina_large.ome.zarr -name ".z*" -o -name 0.0.0.0.0

retina_large.ome.zarr/.zattrs
retina_large.ome.zarr/.zgroup

retina_large.ome.zarr/0/.zarray
retina_large.ome.zarr/0/0.0.0.0.0
…
retina_large.ome.zarr/1/.zarray
retina_large.ome.zarr/1/0.0.0.0.0
…
retina_large.ome.zarr/2/.zarray
retina_large.ome.zarr/2/0.0.0.0.0
…
retina_large.ome.zarr/3/.zarray
retina_large.ome.zarr/3/0.0.0.0.0
…

Imaris H5 Format

Levels of a pyramid

By Conversion
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with fsspec.open(INPUT,) as i:
with fsspec.open(OUTPUT, mode="w") as o:

h5 = SingleHdf5ToZarr(i, INPUT)
o.write(json.dumps(h5.translate()))

intake/fsspec-reference-maker

By Reference
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Optionally inline metadata

Offset & length 

By Reference
intake/fsspec-reference-maker
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The “cloud”

.zarr

image.tiff
image.czi
etc.

Permanent conversion

Cloud object storage
(e.g. S3) .zarr

Upload/download

Consistent access

napari

Local NGFF Storage

Remote NGFF Storage

! On-the-fly 
translation

On-the-fly
translation

HDF
Metadata

?
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Specifications:

• Multiscales

• Labels

• HCS Plates

Process:

• Discussions: https://image.sc/tag/ome-ngff

• Publication: https://ngff.openmicroscopy.org

• Samples: https://s3.embassy.ebi.ac.uk/idr/zarr

{
“Object-per-chunk”

MetadataZarr/N5

https://image.sc/tag/ome-ngff
https://ngff.openmicroscopy.org/
https://s3.embassy.ebi.ac.uk/idr/zarr
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