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Motivation: mouse phenotype data

Home > Genes > Alcf > Image comparator
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https://www.mousephenotype.org/data/imageComparator?acc=MGI:1917115&anatomy_id=MA:0000333&parameter_stable_id=IMPC_ALZ_075_001

Viewing imaging data: embedded OMERQO!
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ome > Genes > Alcf > Image comparator
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http://www.mousephenotype.org/

What is images.jax.org?

General Acquisition Preview
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Image ID: 187859
Owner: Data Importer \_Sr\ow all

Image Details -

000231

Acquisition Date:
Import Date:
Dimensions (XY):
Pixels Type: uints

Pixels Size (XYZ) (pm): 022x0.22%-
Z-sectionsTimepoints: 1x1
Channels: 0,1,2

ROI Count: 30

Tags O 4

Key-Value Pairs 3 =

jax.orglomeroutilsiuser_submittedivd
Added by: Data Importer

species Mouse

Strain ElzaBmLi!aﬁxNJ_Anapch em1(IMPC)
genotype Homozygous
antibodies/stains PAS

Tissue Ovaires

Tissue 2 Oviducts

ooB 2022-08-28 00:00:00
Harvest date 2022-11-02 00:00:00
Age (days) &7

JR 34083

Mouse D A-5542

iax.orafpublic/zarr

Tables 0 4

Attachments 1 ©

Figure_2023-1-23_9-4-51 tiff (33.17 MB)

Comments 0 4
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Purpose of two OMERO instances

3 Public immutable //Q Internal research
'**OMERO &2 OMERO

« Publishing at images.jax.org « Data ingestion
« Data hosting « Collaboration within JAX
* NGFF * Annotating images

\/.X THE JACKSON LABORATORY 8




Kubernetes: Infrastructure as Code

=] ‘ , TheJacksonLaboratory /| omero-k8s-templates 36 apiversion: apps/vl
37 kind: Deployment
<» Code ( Issues 17 Pullrequests () Actions [ Projects [ wiki @ Secur 38 metadata:
39 name: omero-readonly-server Ku b ern eteS
40 labels:
i - ~ 0
[ Files omero-k8s-templates / gke [ nfs_base/ (G 4 app: omero-readonly-server
woon automates
¥ main M + Q @ goveki spiit off jax public changes into kustc 43 replicas: 1
Q . 44 selector:
t
Gotofle 45 matchLabels: d ep I Oyl I Ient
Name
46 app: omero-readonly-server
> B github PP ¥
- 47 template:
e - o and recovery
> B containers [ kustomization.yml 49 labels:
50 app: omero-readonly-server
. > 8 ges run D nginx.sslsecret.yml.sample 51 spec:
Ku Stom Ize > [ jax_public 52 automountServiceAccountToken: false
[ nginx_confyml 53 nodeSelector:
I v O Ghl=s ) 54 cloud.google. com/gke-nodepool: <POOL NAME>
templates & fustorizatonym B naivecont-hiom 55 containers:
[ nginx.sslsecretyml.sample o don! " | I 56 - name: omero-readonly-server
. ) o omero-readonly-secrets yml.sample 57 image: <CONTAINER IMAGE>
nginx_confyml| i icy:
for d Ifferent 0 nginx_conty [ omero-readonly-server.yml 58 imagePullPolicy: Always
[ nginx_conf_http.yml 59 env:
[ omero-rw-webymi 60 - name: CONFIG_omero_db_name
O M E RO [ omero-readonly-secrets.yml.... 61 value: <DB NAME>
[ omero-readonly-serveryml [ omero-secretsyml.sample 62 — name: CONFIG_omero_db_host
H [ omero-rw-webym 63 value: <CLOUD SQL IP>
=rwW=-web.)
In Stan CeS 4 O omero-serveryml 64 - name: CONFIG_omero_data_dir
[ omero-secrets.yml.sample 65 value: /OMERO # this is the default
[ omero-webyml
[ omero-serveryml

Infrastructure configuration '
Is recorded in yaml files

[ THE JACKSON LABORATORY 9




Configuration differences

3 Public immutable //Q Internal research
F . 00 y S
“+OMERO & ‘**OMERO
* Image data files on object storage » Allows connections to server

 Read-only access to data and for Python API, QuPath, Fiji,
OMERO system files OMERO CLlI, etc

\/.X THE JACKSON LABORATORY 10




ezomero: making OMERO easier

Your code

ezomero
conn = ezomero.connect(USERNAME, PWD, host=HOSTNAME, port=PORT, secure=

ds_id = ezomero.post_dataset|(iconn, , project_id=projectId)

ezomero

You focus on
this part...

...we take care
of this one!

omero
conn = omero.gateway.BlitzGateway(USERNAME, PWD, host=HOSTNAME, port=PORT, secure=

conn.connect()

OMERO Python API

dataset_obj = omero.model.DatasetI()
dataset_obj.setName(rstring )
= conn.getUpdateService().saveAndReturnObject(dataset_obj, conn.SERVICE_OPTS)

set_id = dataset_obj.getId().getValue()
<« = omero.model.ProjectDatasetLinkI()

k.setChild(omero.model.DatasetI(dataset_obj.id.val

OMERO server

nk.setParent(omero.model.ProjectI(projectId, )

.getUpdateService().saveObject(link)

ﬁ THE JACKSON LABORATORY 11




omero-cli-transfer

F N

.0‘.‘0 p.
V2 YR

¥y

omero transfer pack Image:123 transfer_pack.zip
omero transfer pack Dataset:1111 /home/user/new_folder/new_pack.zip
omero transfer pack 999 zipfile.zip # equivalent to Project:999

omero transfer unpack transfer_pack.zip
omero transfer unpack —--output /home/user/optional_folder —-1n_s

@.

\/.X THE JACKSON LABORATORY 12




Data lifecycle: from microscope to public

T
A -5 .2

5!\ - |nterna| research ‘ Public immutable
- v+ OMERO o+ OMERO

N/

o
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Data lifecycle: from microscope to public

. L = a

l - |nterna|research ‘ Public immutable
SFEES WVOMERO  “s*OMERO

N/

b2 *
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Tackling access to pixels

® Current options through OMERO aren’t great

OMERO provides download links which often falil

OMERO APIs are indirect ways of accessing pixel data and are
slow

® \We need a way to find and directly access pixels from
cloud object storage

\/.X THE JACKSON LABORATORY 15




What are we doing today?

® \We are embracing OME-NGFF as an alternative
method for accessing image data

® All image data on images.jax.org is now available in
Zarr (v2) with NGFF v0.4 metadata

® \We will update all data with each major revision to the
NGFF spec

\/.X THE JACKSON LABORATORY 16




How to find http NGFF URLSs?

jax.org/public/zarr
Added by: Data Importer

® Navigate to an image and e
e

eXp aln d " Key- Val ue P a| IS " /Defb20_A_5622_Con Test 02

ngff_version 0.4
zarr_conversion_date 2023-12-10T0

:53:50.737001

® Detalls under the

jax.org/public/zarr

namespace

® Functional but rough

Attachments 0

Comments

)
-
\/.X z THE JACKSON LABORATORY




How to access NGFF data?

Programmatically

Visualization . .
Python, C/C++, Java, Julia, Javascript

Multiple web-based and desktop clients

from ome_zarr.io import parse_url
from ome_zarr.reader import Reader
import matplotlib.pyplot as plt

ATOR
import numpy as np

url = “"https://storage.googleapis.com/jax-public-ngff/KOMP/adult_lacZ/omero/control/B6N_FBrainEye.zarr/0/"
AVIVATOR O x
# Open the NGFF URL

store = parse_url(url, mode="r").store
zarr_reader = Reader(parse_url(url)).zarr

0 g comiax-pub

# Get a dask_array for the data at resolution 5 (1/2°5)
ress = zarr_reader. load("5")

# Grab the data & reshape to c,y,x to x,y,c
image = np.transpose(ress(@, :, 0, :, :I, (1,2,0))
image. shape

tor

(1440, 3600, 3)

(I3

[5]: plt.imshow(image) B 1
plt.show()

aviva

750

1000 1

1250 1*

0 500 1000 1500 2000 2500 3000 3500

L] Data: KOMP, “B6N_FBrainEye”, ImageID 12028 THE JACKSON LABORATORY
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https://avivator.gehlenborglab.org/?image_url=https://storage.googleapis.com/jax-public-ngff/KOMP/adult_lacZ/omero/control/B6N_FBrainEye.zarr/0/

Cloud-based NGFF Conversion

® Bulk conversion using Google Batch and
bioformatsZ2raw

® ~17,000 images converted so far (~100%)

® \Wall-clock conversion time of ~2 days

Total CPU time of 860 days for all JAX public data

\/.X THE JACKSON LABORATORY 20




Current challenges

* Data size explosion
20TB NDPI = 200TB Zarr (with default BLOSC parameters)
* File count explosion

~20K files = ~90M objects
Zarr v3 sharding will help!

* Excess metadata operations with gcsfuse

\/.X THE JACKSON LABORATORY 21




Image Data Resource =IDR

= IDR: Image Data Resource X C

) @ idropenmicroscopy.org L O i I @ O
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In progress

localhast:8001/dat

rying OMERO

localhost:8001/image/186944
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OMERQO viewers: [Image viewer][OMERO iviewer]
NGFF 0.4 viewers: [NGEF Validator][avivator]

Map Annotations

jax.org/ tils/user. itted/v0:

species: mus musculus
genotype: Epha2 Mut
antibodies/staina: PAS
tissue description: Kidney

jax.org/public/zarr:

ngff_version: 0.4
zarr_conversion_date: 2024-02-02722:19:41.119053

openmicroscopy.org/cliftransfer:

origin image id: 191925
packing_timestamp: 30/01/2023, 08:46:48
software: omero-cli-transfer

version: 0.3.3

mdS: TBC

original_user: govekk_pa
original_group: JAXwide

zip file mdS: imported from folder

zarr_path: https://storage.googleapis.com/jax-public-ngff/public_data/3858/sms_107/2023-01/25/23-12-52.454/5492222.

THE JACKSON LABORATORY
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Towards a FAIRer future...

® OMERO provides a way to make imaging data FAIR(ish)
and we are improving accessibility and interoperability

® \We see OMERO as the source of truth for data, but want
pixel access and visualization to be available outside of it

® OME-NGFF presents a path to combine the OME data
model and efficient, cloud-friendly pixel access

g

\/.X THE JACKSON LABORATORY 24
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Presentations available @

https://downloads.openmicroscopy.org/
presentations/2024/Dundee
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