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Why we love working with Zarr:
1) Open-source tool with an active community

* Actively maintained
 Easy to find guidance for common problems
 User community with shared challenges: big data, consolidating archives
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2) Cloud optimized format

« We can run many automated analyses in parallel every morning

« Datateam can spend less time tinkering with compute / infrastructure
* More time conducting quality control

* More time improving visualization

* More time expanding QA/QC methodology
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Cloud optimized format...

* Foundation of our “cloud native” quality control pipeline

-------------------------------------------------------------------------

amazon
S3

AWS Fargate
9:00 am PSTdaily Nl o,

@ science stream A

Recent data appended to zarr store

Full time series
zarr store

Data viz, HITL QAQC

science streamB

[ Recent data appended to zarr store ]

al

OO0l ClI
.nc files

Harvest metadata: most
recent request,
start/end time etc..

science stream C

Recent data appended to zarr store

| Prefect: error handling,
AR OOI SCEAN observability, orchestration
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Cloud optimized format...

amazon
S3

.............................................................................. . stream A pngs+svgs

stream A plotting routine mi
* amazon Svgs+pngs generated for day, week, ] ‘

month, year J 5
= @fz ! ’UWN Gl
M\W M’wﬂ‘w""’

N qaqc.ooi-rca.netv

Fulltime stream B plotting routine stream B pngs+svgs

v

series zarr R B ar Wﬁk' _}
store

\ 4

\ 4
)

RCA Dashboard
HITL QA/QC

b
-

stream C plotting routine -
Svgs+pngs generated for day, week, ] ~ ﬁi
month, year : "L ..

? Prefect: error handling,
observability, orchestration
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3) Zarr is scalable

« Same pipelines work for low
density and high density data

 Simple to append new data to
existing store
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Zarr is scalable... " AWS Fargate

* Our zarr harvest is similar to gold copy pipeline 1) Dimensions are validated
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4) Zarr is intuitive

* Consolidated, human-readable metadata
 Can quickly load all metadata into memory without loading data itself:

"stream": "adcp velocity beam™,
“subsite": "CE@2SHEP",

“"summary": "Dataset Gemerated by Stream Engine from Ocean Observatories Initiative",
“time_coverage_end"”: "2824-18-29T11:82:18.433884288",

“"time_cowverage_start': "20814-89-25T18:168:87.729999872",

"title": "Data produced by Stream Engine version 1.28.13 for CEB25HEP-LJ@1D-85-ADCPTBl@4-streamed-

:LﬁsLiE*h;am“

r
".zgroup": {
“zarr_format": 2

r
"bin/.zarray": {
“rchunks": [
22
1,

"compressor™: {
"hlocksize": @,
"clewel™: 5,
“cname": "lz4",

m idll : n b‘lﬂg‘; {1} i
"shuffle": 1
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Zarr is intuitive...

* Lots of array files converted to a single store for an entire time series with an
intuitive interface
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Parent Directory

deployment@@ed

RS@1SBPS=PCO1A-4A-CTDPFAlB3=streamed-ctdpf optode

sample.

ncml

deployment@@ed

RS@1SBPS-PCO1A-4A-CTDPFAl83-streamed-ctdpf optode

sample

20180101T000ARA.072852-20180115T235959.441816.nc

deploymentd@@d
deployment@@ed

RS@1SBPS—-PCO1A-4A-CTDPFAl183-streamed-ctdpf optode

RS@1SBPS-PCO1A-4A-CTDPFAl83-streamed-ctdpf optode

sample

sample

20180116T000AAA.433950-20180131T235959.361761.nc

20180201T000AAA.362396-20180215T235959.798609.nc

deployment@@ed

RS@1SBPS—-PCO1A-4A-CTDPFAl83-streamed-ctdpf optode

sample

20180216T000ARA.798616-20180303T235959.828334.n¢c

deployment@eed

RSP1SBPS-PCO1A-4A-CTDPFA1@3-streamed-ctdpf optode

sample

20180304T! .827821-20180320T235959.719274.n¢c

deployment@@ed

RS@1SBPS-PCO1A-4A-CTDPFAlB3-streamed-ctdpf optode

sample

20180321T000ARA.719388-20180405T235959.781239.n¢c

deployment@@ed

RS@1SBPS=PCO1A-4A-CTDPFAlB3=streamed-ctdpf optode

sample

20180406TP00ARA.78A520-20180421T235959.647306.nC

deployment@@ed

RS@1SBPS-PCO1A-4A-CTDPFAl83-streamed-ctdpf optode

sample

20180422T000000.648147-20180507T235959.265704.n¢c

deploymentd@@4d
deployment@@ed

RS@1SBPS—-PCO1A-AA-CTDPFAl183—streamed-ctdpf optode

RS@1SBPS-PCO1A-4A-CTDPFAl83-streamed-ctdpf optode

sample

sample

20180508T000ARA.265712-20180523T235959.8020846.nc

20180524T000000.BR1639-20180608T235959.405142.n¢c

deployment@@ed

RS@1SBPS—-PCO1A-4A-CTDPFAl83-streamed-ctdpf optode

sample

20180609TR00AAPA.405150-20180624T0106@3.227388.nC

deployment@eed

RS@1SBPS-PCO1A-4A-DOSTAD1@3-streamed-do stable sample.ncml

deployment@@ed

RS@1SBPS-PCO1A-4A-DOSTAD1B3-streamed-do stable sample 201712317235959.874510-2018@403T028000.588909. nc

deployment@@ed
deployment@@@s

RS@1SBPS=PCO1A-4A-DOSTAD1B3=streamed-do stable sample 2@188482T7235959.589109-20180624T0@A5819.185111. nc

RS@1SBPS-PCO1A-4A-CTDPFAl83-streamed-ctdpf optode

sample.

ncml

deployment®@@5
deployment@@es

RS@1SBPS—-PCO1A-AA-CTDPFAl183—streamed-ctdpf optode

RS@1SBPS-PCO1A-4A-CTDPFAl83-streamed-ctdpf optode

sample

sample

20180624T161351.2093750-20180711T7235959.995274.n¢c

20180712T000AAA.095787-20180726T235959.652776.n¢c

deployment@@85

RS@1SBPS—-PCO1A-4A-CTDPFAl83-streamed-ctdpf optode

sample

20180727T000000.652249-20180811T235959.366336.nC

RSP1SBPS-PCO1A-4A-CTDPFAl183-streamed-ctdpf optode

2@180812T .366434-20180911T235959.816132.nc

deployment@@es
deployment@@es

RS@1SBPS-PCO1A-4A-CTDPFAlB3-streamed-ctdpf optode

sample

sample

20180912TP00ARR.B16123-20181003T235344.1919608.nc

deployment@@Bs

RS@1SBPS=PCO1A-4A~CTDPFAlB3=streamed-ctdpf optode

sample

20181004TP00APP.189829-20181020T235959.994478.n¢c

deployment@@@s

RS@1SBPS-PCO1A-4A-CTDPFAl83-streamed-ctdpf optode

sample

20181021T000AAA.994156-20181104T235959.444537.nc

deployment®@@5
deployment@@es

RS@1SBPS—-PCO1A-AA-CTDPFAl183—streamed-ctdpf optode

RS@1SBPS-PCO1A-4A-CTDPFAl83-streamed-ctdpf optode

sample

20181185T000ARA.444427-20181119T235959.438798.nc

20181120TP00AAA.430298-20181205T235959.812736.n¢c

deployment@@85

RS@1SBPS—-PCO1A-4A-CTDPFAl83-streamed-ctdpf optode

sample

sample

20181206T000ARA.B12834-2018122@0T235959.73637@8.ncC

deploymentd@@s

RS®1SBPS-PCO1A-4A-CTDPFAlB3-streamed-ctdpf optode

sample

20181221T! -736781-20181231T235959.646788.nc
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Zarr is intuitive...

 Code that works with 10 seconds of data can be easily adapted to 10 years

53fs
xarray xr

RCA_s3 bucket "opi-data/"
fs 53fs. {anon

starttime 2017-06-16Te0:00: 00"
endtime '2024-08-25TR0:00: 00"

stream_name "RSB15BPS-PC@1A-05-ADCPTD182-streamed-adcp_velocity_beam"

(stream_name) :
zarr_dir RCA_s3 bucket stream_name
zarr_store fs. (zarr_dir)
ds xr. (zarr_store, consolidated
ds

ds load_data(stream_name)
ds

! xarray.Dataset

Dimensions: (bin: 40, time: 382404438)

¥ Coordinates:
bin (bin) int32 0123456 ...34 3536 37 38 39

time (time) datetime64[ns] 2014-10-02T14:45:31.139999744
» Data variables:
(47)

» Indexes: (2)

» Attributes: (62)
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Zarr is intuitive...

* Some example views from our dashboard:

RS01SBPS-PC01A-4A-CTDPFA103 sea_water pressure OPERATIONAL
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Zarr is intuitive...

RS03INT1-MJ03C-10-TRHPHA301 vent_temperature OPERATIONAL
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Zarr is intuitive...

CE040SPS-SF01B-2A-CTDPFA107 salinity OPERATIONAL
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5) Zarr plays nice with our scientific python stack

storage analysis interface

g/ Xarray | matplitiib

gdask = e

e’




6) Zarr works well across domains and data types

* User communities are already utilizing zarr

 Consolidated spectrogram storage, Complete soundscape
OOI Oregon Offshore (uncalibrated), 44.37°N, 124.95°W
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7) Zarr is designed for parallelism

* Lots of room for optimization
* Automated nearest neighbor comparisons
* Machine learning ready - anomaly and event detection
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