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Identification of Dynamic Data 5

Usually, datasets have to be static
* Fixed set of data, no changes:
no corrections to errors, no new data being added
But: (research) data is dynamic
= Adding new data, correcting errors, enhancing data quality, ...
= Changes sometimes highly dynamic, at irregular intervals

Current approaches
= |dentifying entire data stream, without any versioning
= Using “accessed at” date f
= “Artificial” versioning by identifying batches of data (e.g.
annual), aggregating changes into releases (time-delayed!)

Would like to identify precisely the data
as it existed at a specific point in time J

research data sharing without barriers ‘m )
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Granularity of Subsets

= What about the granularity of data to be identified?
= Enormous amounts of CSV data
= Researchers use specific subsets of data
= Need to identify precisely the subset used

= Current approaches
= Storing a copy of subset as used in study -> scalability
= Citing entire dataset, providing textual description of subset
-> imprecise (ambiguity)
= Storing list of record identifiers in subset -> scalability,
not for arbitrary subsets (e.g. when not entire record selected)

= Would like to be able to identify precisely the
subset of (dynamic) data used in a process

research data sharing without barriers ‘m )
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RDA WG Data Citation @D )

I RLLIANCE

Research Data Alliance —
WG on Data Citation:
Making Dynamic Data Citeable —
March 2014 — September 2015 B ==

= Concentrating on the problems of “"-"'f;?f{»;jj‘ = ==
= 2|

large, dynamic (changing) datasets

Final version presented Sep 2015
at P7 in Paris, France

Endorsed September 2016
at P8 in Denver, CO

Since: support for take- up/adoptlon Iessons Iearned
https://www.rd-alliance.org/groups/data-citation-wg.html

research data sharing without barriers @ :_:)
rd-alliance.org ESEARCH DATA ALLIANCE



Dynamic Data Citation RDARE

BATA RLLIANCE

We have: Data + Means-of-access (“query”)
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Dynamic Data Citation

We have: Data + Means-of-access (“query”)

GIDJ

BATA RLLIANCE

Dynamic Data Citation:

Cite (dynamic) data dynamically via query!

research data sharing without barriers
rd-alliance.org



Dynamic Data Citation RDAES

) DATA RLLIANCE

We have: Data + Means-of-access (“query”)

Dynamic Data Citation:
Cite (dynamic) data dynamically via query!

Steps:
1. Data > versioned (history, with time-stamps)

research data sharing without barriers @ )
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Dynamic Data Citation RDAES

| DATA RLLIANLE

We have: Data + Means-of-access (“query”)

Dynamic Data Citation:
Cite (dynamic) data dynamically via query!

Steps:
1. Data > versioned (history, with time-stamps)

Researcher creates working-set via some interface:
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Dynamic Data Citation RDARS

We have: Data + Means-of-access (“query”)

Dynamic Data Citation:
Cite (dynamic) data dynamically via query!

Steps:
1. Data > versioned (history, with time-stamps)

Researcher creates working-set via some interface:

2. Access > store & assign PID to “QUERY”, enhanced with
— Time-stamping for re-execution against versioned DB
— Re-writing for normalization, unique-sort, mapping to history
— Hashing result-set: verifying identity/correctness
leading to landing page

research data sharing without barriers @ )
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Data Citation — Deployment

Researcher uses workbench to identify subset of data

Upon executing selection (,download®) user gets

— Data (package, access API, ...)

— PID (e.g. DOI) (Query is time-stamped and stored)

— Hash value computed over the data for local storage

— Recommended citation text (e.g. BibTeX)

PID resolves to landing page

— Provides detailed metadata, link to parent data set, subset,...
— Option to retrieve original data OR current version OR changes
Upon activating PID associated with a data citation

— Query is re-executed against time-stamped and versioned DB
— Results as above are returned

Query store aggregates data usage

research data sharing without barriers ‘m )
rd-alliance.org ESEARCH DATA ALLIANCE
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Data Citation — Deployment

Note: query string provides excellent it of data
provenance information on the data set! |ets

— Data (package, acceq API, ...)

— PID (e.g. DOI) (Quer| s time-stamped and stored)

— Hash value computeq |ver the data for local storage

— Recommended citatiq [text (e.g. BibTeX)

PID resolves to landin |page

— Provides detailed mMata, link to parent data set, subset,...
— Option to retrieve original data OR current version OR changes
Upon activating PID associated with a data citation

— Query is re-executed against time-stamped and versioned DB
— Results as above are returned

Query store aggregates data usage
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rd-alliance.org ESEARCH DATA ALLIANCE

14



Data Citation — Deployment

Note: query string provides excellent
provenance information on the data set!

t of data

ets

— Data (pac
— PID (e.g. |
— Hash valu
— Recomme

This is an important advantage over
traditional approaches relying on, e.g.
storing a list of identifiers/DB dump!!!

PID resolves to Iandl page

— Provides detailed me ata link §{ parent data set, subset,.
— Option to retrieve original data ON <Current version OR changes

Upon activating PID associated with a data citation
— Query is re-executed against time-stamped and versioned DB

— Results as above are returned
Query store aggregates data usage

research data sharing without barriers
rd-alliance.org
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Data Citation — Deployment

Note: query string provides excellent it of data
provenance information on the data set! |ets

This is an important advantage over
traditional approaches relying on, e.g.
storing a list of identifiers/DB dump!!!

— Data (pac
— PID (e.g. |
— Hash valu
— Recommes

PID resolves {¢lo=ctie—nana
_ Provides deta ldentify which parts of the data are used.

_ Option to retr| If data changes, identify which queries
Upon activating (studies) are affected

— Query is re-executed against time-stal jed and versioned DB
— Results as above are returned

Query store aggregates data usage

research data sharing without barriers @ )
rd-alliance.org ESEARCH DATA ALLIANCE

16



Data Citation — Recommendations e

/Preparing Data & Query Store\

- R1 - Data Versioning
- R2 - Timestamping
\_ - R3 — Query Store .

ﬁhen Data should be permste}
R4 — Query Uniqueness

- RS - Stable Sorting

- R6 — Result Set Verification

-  R7 — Query Timestamping

- R8 — Query PID

- R9 - Store Query

\- R10 - Citation Text /

research data sharing without barriers m 9
rd -alliante.org RESEARCH DATA ALLIANCE




Data Citation — Output N

14 Recommendations
grouped into 4 phases:
2-page flyer

https://rd-alliance.org/recommendations-working-
group-data-citation-revision-oct-20-2015.html

More detailed report: Bulletin of IEEE

TCDL 2016
http://lwww.ieee-tcdl.org/Bulletin/v12n1/papers/IEEE-

TCDL-DC-2016 paper 1.pdf
Adopter’s reports, webinars

https://www.rd-alliance.org/group/data-citation-
wg/webconference/webconference-data-citation-

wg.html
Paper pre-print:
http://doi.org/10.5281/zenodo.4571616

research data sharing without barriers
rd-alliance.org




WGDC Webinar Series =

= https://www.rd-alliance.org/group/data-citation-waq/

webconference/webconference-data-citation-wqg.htmi

Implementation of the RDA Data Citation Recommendations by Ocean
Networks Canada (ONC)

Implementation of the RDA Data Citation Recommendations the Earth
Observation Data Center (EODC) for the openEO platformby

Automatically generating citation text from queries for RDBMS and XML
data sources

Implementing of the RDA Data Citation Recommendations by the Climate
Change Centre Austria (CCCA) for a repository of NetCDF files

Implementing the RDA Data Citation Recommendations for
Long-Tail Research Data / CSV files

Implementing the RDA Data Citation Recommendations in the Distributed
Infrastructure of the Virtual and Atomic Molecular Data Center (VAMDC)

Implementation of Dynamic Data Citation at the
Vermont Monitoring Cooperative

Adoption of the RDA Data Citation of Evolving Data Recommendation to
Electronic Health Records

research data sharing without barriers @ )
;‘{i-~allian£e‘0r;§ ARCH DATA ALLIANCE



RDA Recommendations - Summary

= Benefits

Allows identifying, retrieving and citing the precise data
subset with minimal storage overhead by only storing the
versioned data and the queries used for extracting it

Allows retrieving the data both as it existed at a given point in
time as well as the current view on it, by re-executing the same
query with the stored or current timestamp

It allows to cite even an empty set!

The query stored for identifying data subsets provides valuable
provenance data

Query store collects information on data usage, offering a
basis for data management decisions

Metadata such as checksums support the verification of the
correctness and authenticity of data sets retrieved

The same principles work for all types of data

research data sharing without barriers @ )
rd—alliance.org ESEARCH DATA ALLIANCE

20



Large Number of Adoptions :

= Standards / Reference Guidelines / Specifications:

= Joint Declaration of Data Citation Principles:
Principle 7: Specificity and Verifiability (https:/www.force11.org/datacitation)

= ESIP:Data Citation Guidelines for Earth Science Data Vers. 2 (P14)

= |SO 690, Information and documentation - Guidelines for
bibliographic references and citations to information resources (P13)

= EC ICT TS5 Technical Specification (pending) (P12)
= DataCite Considerations (P8)

= Reference Implementations
= MySQL/Postgres (P53, P6)
= CSV files: MySQL, Git (P5, P6, P8, Webinar)
= XML (P5)
= CKAN Data Repository (P13)

= SPARQL (P17)

research data sharing without barriers @ )
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Large Number of Adoptions

* Pilot implementations, Use cases
= DEXHELPP: Social Security Records (P6)
= NERC: ARGO Global Array (P6)
= LNEC: River dam monitoring (P5)
= CLARIN: Linguistic resources, XML (P5)
= MSD: Million Song Database (P5)
= many further individual ones discussed ...

research data sharing without barriers
rd-alliance.org

@
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Large Number of Adoptions

= Adoptions deployed

CBMI: Center for Biomedical Informatics, WUSTL (P8, Webinar)
VMC: Vermont Monitoring Cooperative (P8, Webinar)

CCCA: Climate Change Center Austria (P10/P11/P12, Webinar)
EODC: Earth Observation Data Center (P14, Webinar)

VAMDC: Virtual Atomic and Molecular Data Center (P8/P10/P12,
Webinar)

Ocean Networks Canada (P12, Webinar)

= |n progress

NICT Smart Data Platform (P10/P14)
Dendro System (P13)
Deep Carbon Observatory (P12)

research data sharing without barriers @ :_:)
rd-alliance.org ESEARCH DATA ALLIANCE
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Adoption Stories

= Paper submitted to
Harvard Data Science Review
= Principles
= Reference implementations
= Adoptions as Case Studies
= Lessons Learned

= Paper pre-print:
http://doi.org/10.5281/zenodo.4571616

research data sharing without barriers
rd-alliance.org
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MOU1

What it means to adopt an FAQ (1/3)

Do the recommendations work for any kind of data? —
Yes, it appears so.

Do all updates need to be versioned? — Ideally, yes. In
practice, probably not.

May data be deleted? — Yes with caution and
documentation.

What types of queries are permitted”? — Any that a
repository can support over time.

Does the system need to store every query? — No, just
the relevant queries. Several pilots allow the user to
decide when a query should persist.

Which PID system should be used? — The one that

research m(saméﬁithgﬁaﬁisrsfo r yO urs I tU atl on. @ )

rd-alliance.org
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Slide 25

MoOuU1 Definitely an issue that functionality can be lost in the transition to a new repository. Such has always been the case with all previous reference

schemes.Anyone got an alternative?
Microsoft Office User, 18-Apr-21



What it means to adopt an FAQ (2/3)

= When multiple distributed repositories are queried, do
we need complex time synchronization protocols? —
No, not if the local repositories maintain time-stamps.

= How does this support giving credit and attribution? —
By including a reference to the overall data set as well
as the subset.

= How does this support reproducibility and science? —

By providing a reference to the exact data used in a
study.

= Does this data citation imply that the underlying data is
publicly accessible and shared? — No.

research data sharing without barriers ‘m )
rd-alliance.org ESEARCH DATA ALLI



What it means to adopt an FAQ (3/3) !

= Why should timestamps be used instead of semantic
versioning concepts? — Because there is no standard
mechanism for determining what constitutes a “version.”

= How complex is it to implement the recommendations?
— |t depends on the setting.

= Why should | implement this solutions if my researchers
are not asking for it or are not citing data? — Because
it’s the right thing to do.

research data sharing without barriers @ )
rd-alliance.org s b



Conclusions *

= The Recommendations work!

= Non-trivial implementation but all pilots found it
worthwhile
= Saved time and effort for users and repos
= Better provenance and accuracy
* |mproved processes and documentation

= Technical challenges are solvable and pay for
themselves over time

= Policy issues are key
= Versioning — See RDA group and why we rely on the timestamp

= Migration and maintenance of functionality is still not fully
tested.

research data sharing without barriers @ )
rd—alliance.org ESEARCH DATA ALLIANCE
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Take away

= Maintaining precise identification of data can be
cumbersome but it is essential

= Maintenance of reference schemes is almost as
essential as maintaining the data.

= Data are worthless unless you know what they are and
where they are.

research data sharing without barriers @ )
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Adoption Stories

= Let us know if you are (planning to) implement (part of) the
recommendations

= Submit your adoption story to the RDA Webpage:

https.//www.rd-alliance.org/recommendations-
outputs/adoption-stories

research data sharing without barriers @ )
rd-alliance.org ESEARCH DATA ALLIANCE
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Short description of the WG recommendations
Paper on adoption stories: lessons learned
Q&A on recommendations

On-going adoption activities, other WGs
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A data citation framework for RDF*
stores

by Filip Kovacevic, BSc

research datasharing without bariers (RDAEE
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Versioning RDF data - Current situation

update/insert/delete
get dataset snapsho
———update/insert/delete data——» RDF Store
. Teaialeb L dataset----------

Datacenter/User

Versioning on
dataset/graph
level

take snapshots e.g. monthly or dai

External storage for

snapshots of
save dataset snapshot datasets

Y

« File system directory
« SQL database
« other storage type

research data sharing without barriers m 3
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Versioning RDF data - New world

—updatefinsert/delete with timestamp - Versioning on
triple/record

level!

RDF Store

aE ———update/insert/delete data——>»

Datacenter/User

RDF data citation API

take snapshots e.g. monthly ordaily
- ~

External storage for
snapshots of
datasets

b _»/

k-
save dataset snapshot ’|

« File system directory
« SQL database
« other storage type

research data sharing without barriers @ 79
rd -alliante.org RESEARCH DATA ALLIANCE
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Versioning RDF data on triple level - current situation

Relational databases RDF data/triple stores

favorite color

01.01.2000 blue 20 04.2021

version
timestamp

How to put a timestamp on the whole triple?

research data sharing without barriers ? @%
rd-alliance.org RESEARCH DATA ALLIANCE



Versioning RDF data on triple level - solution =

RDF* and SPARQL* allow for nested
triples

version timestamp

research data sharing without barriers @%
rd-alliante.org RESEARCH DATA ALLIANCE



Data citation is more than just versioning

research data sharing without barriers m 9
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API service - Citation use case

‘Cilﬂllm framewnrk‘

v

Datacenter/AP] user

Cite query:

e

> Validate user sort

'
"
"
i
"
"
"
"
"
"
.
i
'
.
"
"
i
H

Jeececccnnacnnccnscncscnnssnctnacnnesensensnnaann

Lookup query (query

—Get latest version of d.
<

[user sort not unique)

) Normalize query algebra

i ) Compute checksum(normalized query)

) Generate query PID (query checksum, citation timestamp)

Extend query with current timestamp
for every triple statement

)Snn result set with unique index
D Compute result set checksum

I%

[query exists]

) Compare result set checksums

[result set checksum equal]

Exsting: QueryData, ResultSetData, __
ProvenanceData, Citation Snippet

-
i
i
v
"
"
"
"
"
"
"
B ‘

D Generate citation snippet (Provenance data, Query PID)

: QueryData, R Data, |---
Data, Citation

- QueryData, R: Data,
Data, Citation

Data, Citation

- New: QueryData, ResultSetData, P

research data sharing without barriers
rd-alliance.org
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Live demonstration

research data sharing without barriers
rd-alliance.org
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Live demonstration ‘

Add query here...

P
Execute

research data sharing without barriers @g
rd -alliante.org RESEARCH DATA ALLIANCE



Live demonstration

select ?personLabel ?party_label 27document ?mention {
?mention publishing:hasInstance ?person .

?document publishing:containsMention ?mention .
?person pub:memberOfPoliticalParty ?party .
?person pub:preferredLabel ?personLabel .

7value pub:preferredLabel ?party_label .

?party pub:hasValue ?value .

filter(?personLabel = "Barack Obama'@en)
order by ?document

Execute

persznLabel

0 Ba:ack
Obama(@en

Obama@en

2 Barack

‘ Barack
‘ Obama@en

3 Barack
Obama@en

Barack
Obama@en

party_label

Democratic

Party@en

Democratic

Party@en

Democratic

Party@en

Democratic
Party@en

Democratic

Party@en

Democratic
Party(@en

document

http://www.reuters.com/article/2014/10/10/us-
health-ebola-usa-idUSKCNOHY2A520141010

http://www.reuters.com/article/2014/10/10/us-usa-

california-mountains-idUSKCNOHZ0U720141010

http://www.reuters.com/article/2014/10/10/us-usa-
california-mountains-idUSKCNOHZ0U720141010

http://www.reuters.com/article/2014/10/10/us-usa-

california-mountains-idUSKCNOHZ0U720141010
http://www.reuters.com/article/2014/10/10/us-usa-

california-mountains-idUSKCNOHZ0U720141010

http://www.reuters.com/article/2014/10/10/us-usa-
california-mountains-idUSKCNOHZ0U720141010

mention

hitp://data.ontotext.com/publishing#Mention-
705a801ff154a6c9cceBad6falaca37249c12badab19cdaffa5afd55aee07953f

http://data.ontotext.com/publishing#Mention-
73bb312bbde27a704a4edcb4c25942b37¢771e6f93cb7d9f163650728a67f75¢

http://data.ontotext.com/publishing#Mention-
96cd9530¢126974107c405f240907337db267d369e851e904b21ad75955473af

http://data.ontotext.com/publishing#Mention-
a7a06bb06c91289740a7888691757b1b2ec39a7cf3908aa885dc9cf070852b06

http://data.ontotext.com/publishing#Mention-
aeall54aa5adc65e96bf204e790b762f01cf1f87380358222f33ba182278bas2

http://data.ontotext.com/publishing#Mention-
d29176c43a5c6f95bb0820bede215f9f6cbbaca52e85a09da5a50dc46a348c2d

research data sharing without barriers

rd-alliance.org

41




Live demonstration :

Home Ne Contact

filter(?personLabel arack Obama"@en)
} order by ?document

Execute

personLabel [ELA AL document mention

Democratic http://www.reuters.com/article/2014/10/10/us- http://data.ontotext.com/publishing#Mention-
Party@en health-ebola-usa-idUSKCNOHY2A520141010 705a80ff154ab6c9cceBadbfalaca37249c12badab19cdaffabafd55aee07953f

Barack
Obama@en

Barack Democratic http://www.reuters.com/article/2014/10/10/us-usa-
Obama@en Party@en california-mountains-idUSKCNOHZ0U720141010

http://data.ontotext.com/publishing#Mention-
73bb312bbde?

1f16365072Ba67f75¢
Error message

Barack Demaocratic http://www.reuters.com/article/2014/10/10/us-usa- http://data.ont |

Obama@en Party(@en california-mountains-idUSKCNOHZ0U720141010 096cd9530c12€ . 304b21ad75955473af
1 1 1 . The "order by"-clause in your query

Barack Democratic http:/fwww.reuters.com/article/2014/10/10/us-usa- http://data.ont does not yield a uniquely sorted

Obama@en Party(@en california-mountains-idUSKCNOHZ0U720141010 a7a06bb06c91 dataset. Please provide a primary key  1885dc9cf070852b06

= - . oranother unique sort index
Barack Demaocratic http://www.reuters.com/article/2014/10/10/us-usa- http:/data.ont

Obama@en Party@en california-mountains-idUSKCNOHZ0U720141010 aeall54aaSac 12f33ba182278ba82

Barack
Obama(@en

Democratic http://www.reuters.com/article/2014/10/10/us-usa- | http://data.ontotext.com/publishing#Mention-
Party@en california-mountains-idUSKCNOHZ0U720141010 d29176c43a5c6f95bb0820bede?215f9f6cbbacab52e85a09dabab0dc46a348c2d

Home - Citations + About - Faq - Contact

Example Datacente

research data sharing without barriers m%
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ive demonstration B

Home

select ?personLabel ?party_label ?7document ?mention {
?mention publishing:hasInstance ?person .

?document publishing:containsMention ?mention .
?person pub:memberQfPoliticalParty ?party .

?person pub:preferredLabel ?personLabel .
?value pub:preferredLabel ?party_label .

?party pub:hasValue ?value .

filter(?personLabel = "Barack Obama’@en)
} order by ?mention

Execute

personLabel

Barack
Obama@en

Barack
Obama(@en

Barack
Obama(@en

Barack
Obama@en

Barack
Obama(@en

Barack
Obama@en

party_label

Democratic
Party@en

Democratic
Party@en

Democratic
Party@en
Democratic
Party@en
Democratic
Party@en

Democratic

Party@en

california-mountains-idUSKCNOHZ0U720141010

document

http://www.reuters.com/article/2014/10/10/us-
health-ebola-usa-idUSKCNOHY2A520141010

http:/fwww.reuters.com/article/2014/10/10/us-usa-
california-mountains-idUSKCNOHZ0U720141010

http:/fwww.reuters.com/article/2014/10/10/us-usa-
california-mountains-idUSKCNOHZOU720141010

. http://www.reuters.com/article/2014/10/10/us-usa- .

california-mountains-idUSKCNOHZ0U720141010

http://www.reuters.com/article/2014/10/10/us-usa-
california-mountains-idUSKCNOHZ0U720141010

http://www.reuters.com/article/2014/10/10/us-usa-

research data sharing without barriers
rd-alliance.org

mention

http://data.ontotext.com/publishing#Mention-
705a80ff154a6c9cceBad6falaca37249c12badab19cdaffa5afd55aee07953f

http://data.ontotext.com/publishing#Mention-
73bb312bbde27a704ade4cb4c25942b37¢771e6f93chb7d9f163650728a67f75¢

http://data.ontotext.com/publishing#Mention-
96cd9530c126974107¢c405f240907337db267d369e851e904b21ad75955473af

http://data.ontotext.com/publishing#Mention-
a7a06bb06c91289740a7888691757b1b2ec39a7cf3908aa885dc9cf070852b06

http;://data.ontotext.com/publishing#Mention-
aea’l154aabadc65e96bf204e790b762f01cf1f87380358222f33ba182278ba82

http://data.ontotext.com/publishing#Mention-

d29176c43a5c6f95bb0820bede21 5f9fbcbbacas2e85a09da5a50dc46a348c2d
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Home News

Contact

select ?personLabel ?party_label ?7document ?mention {
?mention publishing:hasinstance ?person .
?document publishing:containsMention ?mention .
?person pub:memberCfPoliticalParty ?party .
2persan pubpreferredLabel ?personL abel
?value pub:preferredLabel ?party_label .

?party pub:hasValue ?value .

filter(?personLabel = "Barack Obama'@en)
} order by ?mention

Execute

personLabel

Barack
Obama(@en

Barack
Obama@en

Barack
Obama@en

Barack
Obama(@en

Barack
Obama@en

Barack
Obama@en

party_label

Democratic
Party@en

Democratic
Party@en
Democratic
Party@en
Democratic
Party@en

Democratic
Party(@en

Democratic
Party@en

document

http://www.reuters.com/article/2014/10/10/us-
health-ebola-usa-idUSKCNOHY2A520141010

http:/fwww.reuters.com/article/2014/10/10/us-usa-
california-mountains-idUSKCNOHZ0U720141010

http://www.reuters.com/article/2014/10/10/us-usa-
california-mountains-idUSKCNOHZ0U720141010

http:/fwww.reuters.com/article/2014/10/10/us-usa-
california-mountains-idUSKCNOHZ0U720141010

http://www.reuters.com/article/2014/10/10/us-usa-
california-mountains-idUSKCNOHZ0U720141010

http://www.reuters.com/article/2014/10/10/us-usa- .
california-mountains-idUSKCNOHZ0U720141010

demonstration

mention

http://data.ontotext.com/publishing#Mention-
705a80ff154a6c9cceBadbfalaca37249¢12badaé19cdaffa5afd55aee07953f

http://data.ontotext.com/publishing#Mention-
73bb312bbde27a704a4e4ch4c25942b37¢771e6f93cb7d9f163650728a67f75¢

http://data.ontotext.com/publishing#Mention-
96cd9530c126974107c405f240907337db267d369e851e904b21ad75955473af

http://data.ontotext.com/publishing#Mention-
a7a06bb06c91289740a7888691757b1b2ec39%a7cf3908aa885dc9cf070852b06

http://data.ontotext.com/publishing#Mention-
aeal154aa5adc65e96bf204e790b762f01cf1f87380358222f33ba182278baB2

http://data.ontotext.com/publishing#Mention-
d29176c43a5¢6f95bb0820bede215f9f6cbbaca52e85a09da5a50dc46a348c2d
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Live demonstration ¢

Home

select ?personLabel ?party_label ?document ?mention {
?mention publishing:hasinstance ?person .
?document publishing:containsMention ?mention .

referredLabel
referredLabel ?personLabel

fiter(?personL abel
} order by ?mention

Execute

personLabel party_label document mention

Barack Democratic http://www.reuters.com/article/2014/10/10/us- http://data.ontotext.com/publishing#Mention-
Obama@en Party@en health-ebola-usa-idUSKCNOHY2A520141010 705a80ff154a6c9cceBadbfalacad7249c12badab19cdaffabafd55aee07953f

Barack Democratic http://www.reuters.com/article/2014/10/10/us-usa- http://data.ontotext.com/publishing#Mention-
Obama(@en Party@en california-mountains-idUSKCNOHZ0U720141010 73bb312bbde27a704adedcbdc25942b37¢771e6f93¢ch7d9f163650728a67175¢

Barack Democratic http://www.reuters.com/article/2014/10/10/us-usa- . http://data.ontotext.com/publishing#Mention-
Obama@en Party@en california-mountains-idUSKCNOHZ0OU720141010 96cd9530c126974107¢405f240907337db267d369e851e904b21ad75955473af

Barack Democratic http://www.reuters.com/article/2014/10/10/us-usa- http://data.ontotext.com/publishing#Mention-
Obama@en Party@en california-mountains-idUSKCNOHZ0OU720141010 a7a06bb06c91289740a7888691757b1b2ec39a7cf3908aa885dc9cf070852b06

Barack Democratic http://www.reuters.com/article/2014/10/10/us-usa- http://data.ontotext.com/publishing#Mention-
Obama@en Party@en california-mountains-idUSKCNOHZ0U720141010 aeal154aa5adc65e96bf204e790b762f01cf1f87380358222f33ba182278bas2

Barack Democratic http://www.reuters.com/article/2014/10/10/us-usa- htip://data.ontotext.com/publishing#Mention-
Obama@en Party@en california-mountains-idUSKCNOHZ0U720141010 d29176c43a5c6f95bb0820bede215f0f6cobacab2e85a09dabas0de46a348c2d
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Link to Proof of Concept (Jupyter
Notebook)

« https://github.com/GreenfishK/DataCitation/blob/master/exampl
es/recommendations_walkthrough/PoC%20and%20algorithm.ip

ynb

P master ~  DataCitation / examples / recommendations_walkthrough / PoC and algorithm.ipynb Go to file
. GreenfishK Jupyter notebook updated Latest commit cc3s6e 2 hours ago T History
A 1 coniributor

2234 lines (2234 sloc) 451 KB > [ | Paw Bame 2 T

In [1]:

In [2]:

out[2]:

s

Preparing the data and query store

import sys
sys.path.insert(e, '../../')

# Import rdf data citation

from src.rdf_data_citation.citation_utils import CitationData

import src.rdf _data_citation.rdf_star

from src.rdf_data_citation.rdf star import TripleStoreEngine, prefixes to sparql

from src.rdf_data_citation.citation_utils import QueryData, RDFDataSetData, CitationData
from src.rdf_data citation.citation_utils import generate citation snippet, _intersection, citation timestamp format, atta
ch_prefixes

import src.rdf data_citation.query store as gs

# lmport queries for testing as q

from datetime import datetime, timedelta, timezone

import pandas as pd

from rdflib.term import Variable

from IPython.display import Image

import configparser

R1 - Data Versioning

Coming from relational databases a triple store can be imagined as a table with three fields - subject, predicate, object. if one were about fo annotate a triple with a
timestamp or other label the fact that no additional “column” can be used within a triple store but only additional rows would make it hard to reference a spegific triple. All
that could be done is fo insert anather triple to somehow reference the target triple. However, where would this new triple point at or what would be the subject? Figure 1
illustrates this problem

Image (filename='figures/figure 1.png’)

<Fernando Alonso, occupation, Formula One Driver>  — Triple that should be versioned

research data sharing without barriers
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ROARS

Data Versioning WG

Versioning and Data Citation
Jens Klump, Lesley Wyborn, Mingfang Wu

RDA Virtual Plenary 17
21 April 2021
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ROARS

What is a version?

® Different content?
¢ Different presentation?
e Different bit stream?

®|s the significance of a version change linked to the
magnitude of the change in the bit stream?

® Can we use hashes to identify versions?

21 April 2021 ‘6) rd-alliance.org , @resdatall | @rda_europe



Size doesn’t matter

® The first major split in the Christian
church happened in the 380 CE over
the words

OLLooUGCLOV
VS.
opoLoUcLoV

Levenshtein Distance =1

21 April 2021 (6) rd-alliance.org , @resdatall | @rda_europe




(I)) How the Working Group
Came About

the Dynamic Data
Citation WG
recommendations at
the National
Computational
Infrastructure (NCI) in
Canberra.

o \We realised that we
need to collect and
analyse use cases to

21 April 2071 c)/' VRTINS , @resdatall | @rda_europe




Versioning 1G, WG: a Brief History

The group formed in 2016 as a BOF in Denver at P8 and has met at each plenary ever since as follows:

P8 Denver (Sept 2016): BoF on Data Versioning

P9 Barcelona (April 2017): Constituting the Data Versioning IG

P10 Montreal (Sept 2017): Data Versioning IG, reforming as a WG

P11 Berlin (March 2018): Data Versioning WG first meeting

P12 Gaborone (Nov 2018): Data Versioning WG working meeting

P13 Philadelphia (April 2019): Data Versioning WG draft report and recommendations

P14 Helsinki (October 2019): Data Versioning WG final report and recommendations, preparation for TAB
adoption.

VP15 Melbourne (March 2020): Report on TAB adoption, discuss future of WG and agreed to go for IG
VP16 Costa Rica (November 2020): Transition to Data Versioning |G to promote adoption and work on
emerging topics in data versioning

VP17 Edinburgh (April 2021): Advancing Data Versioning: From Principles to Actionable Recommendations

21 April 2021 (6) rd-alliance.org ’ @resdatall | @rda_europe




® The RDA Data Versioning Working Group collected
39 data versioning practice use cases from 33
organisations from around the world that cover
different research domains, such as social and
economic science, earth science, and molecular
bioscience, and different data types.

® The use cases describe current practices reported by
data providers.

® These use case descriptions are useful in identifying
differences in data versioning practices between
data providers and highlighting encountered issues.

21 April 2021 00 rd-alliance.org , @resdatall | @rda_europe



RDARE

Designated User Community

® An identified group of potential Consumers who
should be able to understand a particular set of
information. The Designated Community may be
composed of multiple user communities. A
Designated Community is defined by the Archive
and this definition may change over time.

® Open Archival Information Systems (OAIS, CCSDS,
2012 page 1-11)

21 April 2021 (6) rd-alliance.org ’ @resdatall | @rda_europe




(1)) The Principles

¢ \/ersion Control (Revision)
e |dentify each change (revision), e.g. dynamic data
versioning

® Data Production (Release)
e Communicate the significance of the change, e.g.
Semantic Versioning

® Objects and Collections (Granularity )
e |dentify collections of objects, time series, aggregates

® Formats (Manifestation)
¢ |dentify different formats of the same work

® Derived Products (Provenance)
® Information about how this object was derived from a
precursor object

21 April 2021 (ﬁ) rd-alliance.org , @resdatall | @rda_europe



)

Reusing FRBR and Software
Versioning .

« We used the Functional Requirements for artistic creation
Bibliographic Records (FRBR) to provide a
conceptual framework

Is realized

. . . through i
® The International Federation of Library The'si,ffﬁerﬁii'r?ﬂmc

Associations and Institutions (IFLA) developed realization ofa work
FRBR to describe how information resources
relate to each other

|s embodied in

® \We also used fundamentals of software Thﬂﬁggﬁﬁ?}fﬂ?&ﬂ -

VerSiOning an expression of a work

Is exemplified by ltem

A single exemplar of
a manifestation

21 April 2021 cﬁ’ rd-alliance.org , @resdatall | @rda_europe




\

The importance of mapping the Full-path of data

NASA Processing levels

LO = Reconstructed, unprocessed
instrument data at full
resolution

L1 = LO data time-referenced,
annotated & processed to
sensor units

L2 = Derived geophysical variables
at the same resolution

L3 = Variables mapped onto
uniform space-time grid
scales

L4 = Model outputs or result§

The Work

The Expressions
17 Individual map products derived from Level 0-4 data
products generated from the source ASTER Mission (The Work)

https://earthdata.nasa.gov/collaborate/open-data-
enicefromranalyses.of 1o el

a

21 April 2021

Level 0 - JSS
Level 1A - JSS
Level 18- JSS
Level 2-)SS
Level 3~ CSIRO et al
LEGEND Australian Initiative
=t Derivative +
Level 4-CSIRO et al
m?‘g:g; Australian Initiative
%wm
NASA, NTGS Austrakian
Initiative.

(é) rd-alliance.org

3 TIR bands (maps)
1. Gypsum Index
2. Quartz Index =
3. Silica Index

, @resdatall | @rda_europe

The Manifestations
Each of the 17 ‘map’
expressions is manifested in
three file formats

The Items

Each distribution point has multiple items from
any manifestation of each map ‘expression’

GIRO Data Portal

629 items for download:
each 1:1,000,000 tile can have 17 maps

Digital Earth Australia
629 items for download or use on AWS:
each 1:1,000,000 tile can have 17 maps
State-level State-level State-level
GeoTIFF GeaTlIFF GeoTIFF
files (SA) files (NT) files (QLD)

INCI Australia
17 national scale netCDF items for in situ,
web service access and downloads




’ Data Science Journal
Paper: March 2021 B ana

Used concepts from software versioning as well as the e L
Functional Requirements for Bibliographic Records (FRBR) as a .
conceptual framework Resarch Papers

Versioning Data Is About More than Revisions: A

Developed 6 foundational princip|es: Conceptual Framework and Proposed Principles

HP Authors: Jens Klump %, Lesley Wyborn, Mingfang Wu, Julia Martin,
1' ReVISlon Robert R. Downs, Ari Asmi
2. Release Abstract
3 . G ra n U I a r I ty Adataset, small or big, s often changed to correct errors, apply new algorithms, or add
. . newdata (e.g, as part of a time series), etc. In addition, datasets might be bundled into
4. Manifestation clctin dotdin s it o A1
these differences between versions of datasets need to be understood by researchers who

5 P rove n a n Ce want to cite the exact version of the dataset that was used to underpin their research.

1 H Failing to do so reduces the reproducibility of research results. Ambiguous identification of
6' Cltatlon * datasets also impacts researchers and data centres who are unable to gain recognition and

credit for their contributions to the collection, creation, curation and publication of
duced th f the ‘Full Path of data’ s
| ntro uce t e Concept O t e Fu Pat O ata Although the means to identify datasets using persistent identifiers have been in place for
more than a decade, systematic data versioning practices are currently not available. In this

Note: nowadays it is very rare for research to be based on a ek wesnled 35 e s et s of v o3

organisations. We noticed that the term ‘version' was used in a very general sense,
1 | d I I d 1 H extending beyond the more common understanding of ‘version’ to refer primarily to
SI ng e ataset Co eCte I n One Ca m pa Ign revisions and replacements. Using concepts developed in software versioning and the
Functional Requirements for Bibliographic Records (FRBR) as a conceptual framework, we

doi:10.5334/dsj-2021-012 e

Granularity, Manifestation, Provenance and Citation. These six principles provide a high-

level framework for guiding the consistent practice of data versioning and can also serve as
guidance for data centres or data providers when setting up their own data revision and
version protocols and procedures.

Keywords: Data Versioning, File formats, Provenance, Citation, Reproducibility,
Attribution

21 April 2021 Cg) rd-alliance.org , @resdatall | @rda_europe




The two critical needs for versioning

Reproducibility
® Reproducibility relies on the precise identification of the actual extract of the data used in a

research project
® Failing to do so reduces the reproducibility of research results.

Authority, Identity and Ethics

® Unambiguous identification of datasets enables identification of authority and identity as well as

ethical sharing of data
® Ambiguous identification impacts researchers, funders and data centres who are unable to gain

recognition and credit for their contributions to the collection, creation, curation and publication
of individual datasets.

21 April 2021 ‘6) rd-alliance.org , @resdatall | @rda_europe




ROARE

Thank you!

®* RDA Data Versioning WG ® Thank youl!

co-chairs and co-authors: ® Contributors of use cases
® Lesley Wyborn (ANU) ® RDA TAB Liaisons

®* Mingfang Wu (ARDC) ® ARDC and Gerry Ryder

® Julia Martin (ARDC) ® Reviewers

® Ari Asmi (Univ. Helsinki)
® Robert Downs (Columbia U.)

21 April 2021 (6) rd-alliance.org , @resdatall | @rda_europe




Thanks

Thanks!

And hope to see you at the
next meeting

of the
WGDC

research data sharing without barriers
rd-alliance.org

RESEARCH DATA ALLIANCE

61



