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https://genomebiology.biomedcentral.com/articles/10.1186/gb-2005-6-5-r47



High-content screening dimensions

Wells in a Plate

Sample volume Well volume

Image tile

—— Z plane

https://docs.openmicroscopy.org/ome-model/5.5.7/developers/screen-plate-well.html
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Bio-Formats
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Filesets: 1-1
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' Bl rTrRe_10R3D 03DV &
e

downloads.openmicroscopy.org/images/DV/P-TRE_10_R3D_D3D.dv




Filesets: 1-N
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Listing styled using Apaxy by @adamwhitcroft
© 2000-2013 University of Dundee & Open Microscopy Environment. Creative Commons Attribution)
3.0 Unported License
OME source code is available under the CNU General public license or through commercial license
from Glencoe Software
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Filesets: N-N
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Fileset Diversity
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Lab & Facility
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Image Data Access: Past & Future
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Lab & Facility

-

Solution Trade-offs
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1 Filesystem cache Backend Slow once 1x Fast & Straight-forward
cache simple once defined

2 Direct storage (“ROMIO”)  Swappable Slow 1 Space- Requires new
backend always efficient import strategy

3 Reader/Writer Supported  Slow 1 Stability Longest;
format always requires spec

4 Plane/chunk cache Flexible Slow once >1x Can be Relatively simple
layer combined

5 Client loads from S3 Full S3 Potentially 1 Most Requires significant
integration  fast “modern” changes

6 Client caches to S3 Frontend Slow once >1x Trans- Simple

cache parent



Questions

Will the object store be Assuming: yes
the primary storage?

Will the files be deleted? Assuming: yes
Will the storage be Strongly urge:  no
file-based?

Will multi-resolutions be Assuming: yes
stored/generated?

Will orthogonal views be Probably, but what's
needed? 2D needed? the default? e.g. XYZCT

Will multi-fileset correlation
be needed?

16 ....
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Last thoughts

o Caching as alternate views

o Diversity of acquisition, usage & domains
o Cost of proprietary formats

o Single APl vs. maintenance burden

o Relationship to file-based solutions (HDF5)

17 ....
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How to Source Data

s Simon Li 2x m
Another 20TB of #BigData for the

@openmicroscopy @BBSRC @emblebi image
repository




Largest.study: ,

13 TB:

dr00t3 -

(Neumann)

Fileset challenges

Most files:
5 million

¢ idr0016
. (Wawer)

Most wells:

300 K

idr0009
(Simpson)




Reference images

Biomolecular
Resources
Genes Compounds  Cell Lines

Imaging

. SR .
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Controlled
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Phenotypes Ground Truth

Euro-Biolmaging — ELIXIR
DATA BRIDGE

Google: “Euro-Biolmaging/Elixir Data Strategy” \ ¥ eroaohuy elixi




Submittéd metadata

In the style of: MAGE-TAB isa or, Cellular Phenotype Database

http://github.com/IDR/idr-metadata %o



Vital Stats: IDR @ EBI Embassy

http://idr.openmicroscopy.org

Metric Sept 2017
Image Data Size 42.8TB
Image files 14.6 M
Datasets 3805
Total Images 2.68 M
Planes 37.3 M
Experiments 1.04M
Genes 19,605
Annotated Images 386 k
Phenotypic Classes 161
External Links 172 k
->~$25,000/month on AWS €&

Williams et al (2017) Nature Methods

(X
24 %



... Towards Image Informatics

, @

Digital Image
Acquisition System

A

Data Management,
Tagging, Querying

Quantitative
Analysis

http://openmicroscopy.org Yigualization oA

Processed Data



BIO-FORMATS:
Proprietary File Conversion

Processed Data

$BIO-FORMATS &g

Image Processing and Analysis in Java

— o)

= _al » ¢ | @

< |

r— = 4\ MathWorks
M o

17 600,000+ FILES 0| |

G @ columbus™
30,000+ DATASETS

m 5.7+ TERABYTES m ﬁ’

Your Software

- Apps using Bio-Formats were started >100,000 times per day in 2015 <

26 % ¢



BIO-FORMATS:

Opportunities for Academic/Commercial Collaborations

o 3i: Building and maintaining a SlideBook file format reader

o PerkinElmer: Commissioning Glencoe to provide open source Harmony

HCS format reader

o ZEISS: Commissioning Glencoe to build open source JPEG-XR decoder

- See blog.openmicroscopy.org for more info

27 ....
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Software Stack

Common libraries

Y

Metadata specification

Y

Format reading/writing API

€ BIO-FORMATS|= OMEFILES

(( Translational | @ _~ Reference
‘= formats library d implementation
< __—

https://docs.openmicroscopy.org/ome-model/5.5.7/developers/screen-plate-well.html



The Standard Paradigm

g

You Applications Data




The “Scientific Data” Paradigm

b

Journal

Repo Collab

Gray et al, 2005, Scientific Data Management in the Coming Decade, Microsoft Research




The OMERO Platform

Data Processing/
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Allan et al, 2012, Nature Methods 31 %



What We Do
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* 2> OME DATA MODEL
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exchangeable Translation
file formats
&

metadata
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Bio-Formats
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Bio-Formats
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The OMERO Platform

Acquisition Clients Processing
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Image Data Analytics

Search Metadata
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The Extensible OMERO Platform
Acquisition Clients * Processing *

o L

INTERNET

SERVER *

& N
0
Image Data $ @ % Analytics *

Search * Metadata $

* Plugins Welcome
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OMERO
IN USE

OME-XML

Schema Definition

A\

XSD
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IS THE CORE
DEFINITION FOR

Leveraging the OME Data Model

OMERO
Server code
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Clients
OME
Remote Objects
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CONVERTED TO / FROM

Hibernate Model

INPUT TO I Project
R MODIFIES
@ |Image
GENERATES . RO

OMERO
Database code
generator

Google: ‘Extending OMERO’
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</> OMERO

Database

SQL Scripts
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Security Model
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Filesets: 1-1
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Filesets: 1-N
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Filesets: N-N
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Modulo Dimensions

<SA:StructuredAnnotations>
<SA:XMLAnnotation ID="Annotation:3" Namespace="openmicroscopy.org/omero/dimension/modulo">
<SA:Value>
<Modulo namespace="http://www.openmicroscopy.org/Schemas/Additions/2011-09">
<ModuloAlongZ Type="angle" Unit="degree">
<Label>45</Label>
<Label>90</Label>
</ModuloAlongZ>
<ModuloAlongT Type="lifetime" TypeDescription="TCSPC" Start="0" Step="2" End="128"/>
<ModuloAlongC Type="phase" Start="0" Step="1" End="255"/>
</Modulo>
</SA:Value>
</SA:XMLAnnotation>

</SA:StructuredAnnotations>

https://docs.openmicroscopy.org/ome-model/5.5.7/developers/6d-7d-and-8d-storage.html 42%"



