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What is ARGA?

The Australian Reference Genome Atlas aggregates:

® Genomic data
® Collections data
® Taxonomic data
® Traits data
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What is ARGA?

Browse by data type
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Genome single loci Specimens

assemblies

Browse by taxonomic group

Animals Plants Fungi Protista All species

Browse by functional or ecological group

Bushfire Recovery Commercial Venomous and

Poisonous
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What's the problem?

® Data quality varies greatly
From 10 columns to 900 columns
® Lack of vocabularies, lots of free text
Especially with genomics
® Shallow taxonomic systems
No history, inconsistent publications format, often lacks type specimens

® Data derived from other aggregated data
Eg. BOLD data created from NCBI data, both datasets we aggregate
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History is key

® Data quality will improve over time from datasets

Curation can fill in the gaps and fix data

® Knowing where the data is coming from when multiple datasets
contribute to the same datum
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® Merge data edited
concurrently

Can retain diffs
Eventual consistency

Video from Loro
https://loro.dev/docs/advanced/event_graph_walke
r
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http://drive.google.com/file/d/1R24HudYF6sjPDYLgbQbVAr-Vxx8f-NEc/view

CmRDTs - Operation based

® Changes are recorded as operations on a record

® Verbose but very flexible

operation_id = hybrid logical clock
entity_id = hash of unique persistent identifiers

) Operation logs

operation_id numeric
reference_id numeric

entity_id varchar
dataset_version_id uuid Example operation log frame:

. Operation logs are reduced into a Last-Write-Wins map.
action Sapliy There are different merge policies we could use at this stage
atom jsonb

op_id atom

43211 ScientificName("Felis catus Linnaeus, 1758%)

43212 CanonicalName("Felis catus)
) Dataset versions

43213 TaxonomicRank("Species”)
id uuid

43214 TaxonomicStatus("Accepted”)
dataset_id uuid

43215  NomenclaturalCode("ICZN")
version varchar

43216  ParentTaxon(Felis Linnaeus, 1758")
created_at timestamp

43217  Authorship(“Linnaeus, 1758")
imported_at timestamp

Made with <3 Whimsical

Taxa

id uuid
dataset_id uuid
parent_id uuid
entity_id varchar
status enum
rank enum
scientific_name varchar
canonical_name varchar
authorship varchar
nomenclatural_code varchar
citation varchar
description varchar
remarks varchar
created_at datetime
updated_at datetime
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Record History - Dendrolagus lumholtzi Collett, 1884

+ Create AUSTRALIAN FAUNAL DIRECTORY

Update AUSTRALIAN FAUNAL DIRECTORY

TAXON_ID =2 bt 5-4

Update AUSTRALIAN FAUNAL DIRECTORY

SCIENTIFIC_NAME - Dendro

Update  AUSTRALIAN FAUNAL DIRECTORY

CANONICAL_NAME = Der us lumholtz




Hybrid logical clock

A custom timestamp
combined with a logical clock
and shoved into a 64bit
unsigned integer.

It provides causal ordering

Used when time travelling

// MMDHmMSssnn

// months = 16bit = 65536 (5461 years)
// days = 6bit = 64

// hours = 6bit = 64

// minutes = 6bit = 64

// seconds = 6bit = 64

// milliseconds = 10bit = 1024

// logical = 14bit = 16384
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History and time travelling

Taxon Record

MyTaxa-2023 scientific_name  Felis catus Linnaeus, 1758

—
canonical_name  Felis silvestris
taxonomic_rank  Species
Taxon Record

MyTaxa-2024 scientific_name Felis catus Linnaeus, 1758
| —

canonical_name Felis catus

taxonomic_status  Accepted

id entity parent  dataset_version action  atom

1030-0 123abc  0900-0 MyTaxa-2023 update  ScientificName( Felis catus Linnaeus, 1758")

Oplogger

Oplogger

1030-1  123abc  1030-0 MyTaxa-2023 update  CanonicalName( Felis silvestris”)

Import

Rec /Update
1030-2 123abc  1030-1 MyTaxa-2023 update  TaxonomicRank(Species)

9080-0 123abc  1030-2 MyTaxa-2024 update  CanonicalName( Felis catus’)

9080-1 123abc  9080-0 MyTaxa-2024 update  TaxonomicStatus(Accepted)

taxa_logs

Taxon Record
entity_id 123abc

scientific_name Felis catus Linnaeus, 1758
PostgreSQL taxa

canonical_name Felis catus

taxonomic_rank Species 1 O

taxonomic_status  Accepted



select opergtion_id, paremt_id, action, =tom, detaset_versions.wersion, detesets.nzme from spe ]
join dataset_wersions 1.n=-=1: on dataset_version_id-dataset_wersions.id : ) .
join datasets l.n=-=1. pn dataset_id-detasets.id ==

where entity_id="13114533894T62173098" '

order by operation_id;

I3 operation_id W = O parentid ¥ ¢ D action ¥ : [0 atom ! ¢t [Dname ¥
ITP1T46164F03632 3TR17461646129792 create "Emprty" DZCAR
ITP1T46164703633 3T917461646293632 vpdate {"Recor. DZCAR
ITPATLE16LF03634 3T917461646203633 vpdate {"Scier DZCAR
ITP1T46164F03635 3TR17461646203634 update {"Canc DZCAR
ITITLE164203636 IT1TL6166293635 update {"Typ OZCAM
ITITLE16420363T ITITL61662093636 update {"In: OZCAM
ITP1746056551005 ITR1T7L6056541003 update {"sc Australian Reference Genome Atlas (ARBA) manuslly curated
ITP17LE056551008 ITR1T746056541005 update {1 Australian Reference Genome Atlas (ARBA) manuslly curated
ITPIT4LEP5A541000 ITR1T4LE056541008 update {"g 126-18-24 Australian Reference Genome Atlas (ARGA) manually curated
IT91746956542000 IT9174E956541999 update i 4B24-18-24 Australian Reference Genome Atlas (ARGA) manually curated
ITP1T746P56542001 ITR1T746056542000 update i - f" 2024-18-24 Australian Reference Genome Atlas (ARGA) manually curated




and operation_id <= ITO1T76E16EF0363T
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https://doi.org/10.47486/DC011

Thanks!

https://github.com/ARGA-Genomes
https://github.com/ARGA-Genomes/arga-oplogger/
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