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“Data is content, and metadata is context.
Metadata can be much more revealing than data,
especially when collected in the aggregate.”

— Bruce Schneier, Data and Goliath

“data on data”

What is metadata?

“information about something”

“If data is the new oll, metadata is the refinery"

— Adam Rauh

FAIR illustrations icons from ARDC 2018 licensed under Creative Commons Attribution 4.0 International License


https://www.ands.org.au/__data/assets/image/0011/1416098/FAIR-Data-image-map-graphic-v2-721px.png
http://creativecommons.org/licenses/by/4.0/

Experimental design

Outcome = Treatment effect + Biological effect + Technical effects + Error
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Experimental design

Outcome = Treatment effect + Biological effect + Technical effects + Error

Environment Sex Operator Experimental
Compound Age Batch Treatment
Infection Weight Plate Sampling
Inhibitor Litter Cage Measurement
siRNA Genotype Array
sgRNA Species Flowcell
Dose Cell line Instrument
Time Day
Order

Source

Lazic, S.E. (2016). Cambridge University Press.



Experimental design

“Data” “Metadata”
Outcome = Treatment effect + + Technical effects + Error
Environment Operator Experimental
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siRNA Array
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Order
Source

Lazic, S.E. (2016). Cambridge University Press.
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PIDs helps make data FAIR

Data should be
Findable

F1. (meta)data are assigned a globally unique and persistent identifier (DOI)

F2. data are described with rich metadata
F3. metadata clearly and explicitly include the identifier of the data it describes

F4. (meta)data are registered or indexed in a searchable resource

Data should be
Accessible

Al. (meta)data are retrievable by their identifier using a standardized communications
protocol

Al.1 the protocol is open, free, and universally implementable

A1.2 the protocol allows for an authentication and authorization procedure, where
necessary

A2. metadata are accessible, even when the data are no longer available

Data should be
Interoperable

I1. (meta)data use a formal, accessible, shared, and broadly applicable language for
knowledge representation.

I2. (meta)data use vocabularies that follow FAIR principles
I3. (meta)data include qualified references to other (meta)data

Data should be
Reusable

R1. meta(data) are richly described with a plurality of accurate and relevant attributes
R1.1. (meta)data are released with a clear and accessible data usage license

R1.2. (meta)data are associated with detailed provenance

R1.3. (meta)data meet domain-relevant community standards

Medyckyj-Scott, David et al. (2016).


https://www.researchgate.net/publication/309792598_Our_Land_and_Water_National_Science_Challenge_-_A_Data_Ecosystem_for_Land_and_Water_Data_to_Achieve_the_Challenge_Mission#pf32

What is a persistent identifier (PID)?

Findable Persistent
Identifiers (PIDs)

ID
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PID?

Physical objects: a dog, building, microscope,
star, person etc

A persistent identifier (PID) is a long-lasting reference to a resource

/

Somebody commits to . | _
Digital Objects: data, collections,

keeping it alive metadata, software, publications,
configurations, categories,
workflows etc

globally unigue string of
characters



Why not just use a URL?

domain may change

resource may be
relocated

URL may change

'Y - 144
Link rot
farm3.staticflickr.com
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One Sequence, Two Ribozymes: Implications for the
Emergence of New Ribozyme Folds

Erik A. Schultes, David P. Bartel”

Whitehead Institute for Biomedical Research and Department of Biology, Massachusetts Institute of Technology, 9 Cambridge Center,
Cambridge, MA 027142, USA.

- Hide authors and affiliations

Science 21 Jul 2000:
Vol. 289, Issue 5478, pp. 448-452

https://doi.org/10.1126/science.289.5478.448



25. Supplemental data showing the predicted secondary
structures of each construct (Fig. 3) and explaining
the ligation activity of truncated ribozymes (Fig. 2B)
are available at Science Online at www.sciencemag.
org/feature/data/1050240.shl.
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25. Supplemental data showing the predicted secondary
structures of each construct (Fig. 3) and explaining
the ligation activity of truncated ribozymes (Fig. 2B)
are available at Science Online at www.sciencemag.
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This doesn't look like science.

It seems you're in search of a page that doesn't exist, or may have moved. You can use the Back
button in your browser to return to the page that brought you here, or search for your missing
page.



Persistent over time

.. by design
PID is unique and always
11839/abc128— the same —> 11839/abc123
http://www.example.com\ http://www.moved.com/
110000 URL may change over time 10606
1000111 1000111
1 1

—

Supports access to resource as it moves from one location to another.

Modified from https://b2drop.eudat.eu/s/TCYdyf3eqwEOUst



Persistent over time

.. by design

Stable 11839/abcl23 11839/abcl23
http://www.example.com/ — - http://www.moved.com/
Update information
Redirection
al
1110000 TR T 1110000
000111 Responsibility of the PID owner to 1000111
1 keep it up-to-date when the resource 1

_

Modified from https://b2drop.eudat.eu/s/TCYdyf3eqwEOUst



A PID consists of 2 components:

1. a unique identifier

2. a service that locates the resource over time even when It's
location changes

o

Identifier registrar

!

)

PID Service

——>

-

Resolution

http://doi.org/10.5334/dsj-2017-034 request


http://doi.org/10.5334/dsj-2017-034

Examples for digital objects

Digital Object Identifiers g

H a n d |es Handle.Net®
Archival Resource Keys (ARK)

Persistent Uniform Resource Locator
(URL)

::‘h" |dentifiers.or

D)



Anatomy of a web-based identifier

URL or URN
R ”"1 .uniprot.org/uniprot/ABA022YWF9

URI N A )
| URI Pattern Local ID

\

= an “Accession”

Only guaranteed to be locally unique
Means that it is actionable: you can paste in a within the database or source

web browser address bar and be taken to the

identified source.

McMurry JA et al. (2017) PLOS Biology 15(6)


https://doi.org/10.1371/journal.pbio.2001414.g001

How to recognize a PID

DOI: 10.5281/zen0d0.6104400



Anatomy of a DOI

globally unique together

https://doi.org/ 10.5281 / zenodo.6104400

Resolver service

e
Assigned by
DOI Foundation

v indicator \

Directory Suffix

Prefix AN

k N\
\ | \
\ Assigned by RA members

(registrants)

Assigned by e.g. F1000 Research

DOI Registration Agencies (RAS)
e.g. Crossref, DataCite, etc



Metadata
Description

Electronic Publication date:
Resource November 24, 2017

» FAIR, FAIRness, checklist, research data,
Findable, Accessible, Imeropeable, Reusable,

PID, repository, DOI, metadata, licence, data
sharing, research data management,

« EUDAT2020 - EUDAT2020

- (654065)
License (for files):

(7' Creative Commons Attribution 4.0

https://www.clarin.eu/sites/default/files/pid-CLARIN-ShortGuide. pdf
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Sequence identifiers:

XX Gene: PIK3CA

Cytoband Haormo sapiens 37.3 3 [178,865,902-178,957 861
[ T T T T T 1 i — | — B —— i — = — B — — i~
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seale i l l i i
178,890 kbp 178,920 kbp 178,940 kbp

Range 91,980 bp (9,769 bp)

Ensembl Gene | FIKSCA [+] (4] |

Figure 6 from Zhao, S., and Zhang, B. (2015). BMC Genomics 16 licensed under Creative Commons Attribution 4.0 International License
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Figure 6 from Zhao, S., and Zhang, B. (2015). BMC Genomics 16 licensed under Creative Commons Attribution 4.0 International License


https://doi.org/10.1186/s12864-015-1308-8
http://creativecommons.org/licenses/by/4.0/

Sequence identifiers

|
|
XX  Gene: PIK3CA
4 |
Cytoband Haormo sapiens 37.3 3 [178,865,902-178,957 861
[ e p— T T T —— i —— E—E - — E— — B~
p26 p25 p24.3 p2él p213 plds plél pi2 pll q112 q13.1 ql13.3 g2z 23 q251 q26l g263 q27
seale i l l i i
178,890 kbp 178,920 kbp 178,940 kbp
Range 91,980 bp (9,769 bp)
Ensembl Gene | PIKSCA [+] [4) |
Transcript 1] [ 3 & 3 45 |
enstooooozssssr B CENIENENENIENODNE BIMITINED
w= oEN
FefGene i- --------------------------------------------
M_DD&6218

£ 2 [ 4l el sfohol IIEEEEEEM

Figure 6 from Zhao, S., and Zhang, B. (2015). BMC Genomics 16 licensed under Creative Commons Attribution 4.0 International License
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Figure 6 from Zhao, S., and Zhang, B. (2015). BMC Genomics 16 licensed under Creative Commons Attribution 4.0 International License
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Figure 6 from Zhao, S., and Zhang, B. (2015). BMC Genomics 16 licensed under Creative Commons Attribution 4.0 International License
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PIDs can do more

We know this relation We know this relation
from the metadata from the metadata

A A
s N ™~
“ J
Y
We know this relation
thanks to the PID Graph

“I want to see all
datasets funded by
RCN cited by this
article”

> . >
- (P DataCite 5
Crossref o Crossref



Tezaine O
P, £

PID Graphs

L Aggregate all citations for a research

o : Aggregate the citations for all datasets object: a publication, the data
Aggregate the citations for all versions hosted in a particular repository, underlying the findings in the paper,
of a dataset or software source code funded by a particular funder, or and the software, samples, and
created by a particular researcher reagents used to create those

https://doi.org/10.5438/JWVF-8A66 datasets.
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Except where otherwise noted, this work is licensed under:
https://creativecommons.org/licenses/by/4.0/
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