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Data life cycle +

Your role +
Your domain +
Your problem -

Compliance monitoring

Data analysis

Data management plan

Data organisation

Data protection

Data publication

Data quality -—
Data storage Preserve oo
AR
Data transfer Process
Identifiers
Licensing RDM

Documentation and metadata

Sensitive data
All tools and resources

Tool assembly +

Link to RDMkit: https://rdmkit.elixir-europe.orq/



https://rdmkit.elixir-europe.org/

Can be acted upon and processed

Has a useful purpose / by humans and machines

"Metadata is constructed,[constructivel and[actionable]”

Definition from Karen Coyle, Digital Librarian and Author of Coyle's InFormation

“information about something”

What is metadata?

“data about data”

"Data is content, and metadata is context”

"Metadata is a Love Note to the Future"

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/

Why do | care?




Metadata helps make data FAIR

Data should be F1. (meta)data are assigned a globally unique and persistent identifier (DOI)
Findable 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 | Al. (meta)data are retrievable by their identifier using a standardized communications
Accessible 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 I1. (meta)data use a formal, accessible, shared, and broadly applicable language for
Interoperable knowledge representation.

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

Data should be R1. meta(data) are richly described with a plurality of accurate and relevant attributes

Reusable 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

Experimental design
"Data” "Metadata”

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.



Helps to gain insight
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"If data is the new oil, metadata is the refinery"

— Adam Rauh
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BioSample

Biological Sample ID
Sample Type

Protocol ID

Subject ID

Study ID

Study Time Collected

Study Time Collected Unit
Study Time TO Event

Study Time TO Event Specify
Treatment ID

A

"Rich” Metadata

Experiment.

> Type

Experiment ID

Measurement Technique
Protocol 1D

ExperimentSample

Reagent

Reagent ID
Source
Manufacturer
Catalog ID

Lot Number
Analyte Name

Experiment Sample 1D
Experiment ID

Biological Sample ID
Dilution Factor

Assay ID

Assay Group ID

Plate Type

Reagent ID

Results File Name
Additional Result File Names
Experiment Sample Name
Experiment Sample Description

Y

Y
File_info

File ID

File Name
Experiment Sample 1D
Type

ControlSample

Control Sample 1D
Source

Batch Number
Lot Number

Y

Results

Source 1D

Source ID Type
Assay ID

Assay Group ID
Analyte Name
Concentration Value
Concentration Unit
MFI

MFI Coordinate
Comment

A

‘StandardCurve

Standard Curve 1D
Formula

Analyte Name
Assay ID

Assay Group 1D
Upper Limit
Upper Limit Unit
Lower Limit
Lower Limit Unit
Comment

Metadata

Digital object (DO)

Authorship:
Creator
Creator date
Modified date
Publisher
Owner
Contact

Context:

Project description
Temporal coverage
Spatial coverage
Creation process
Source description

\ Quality:

Quality parameters

Accessibility conditions:
License

Access rights
Download/access URL

Descriptive:
Title

Description
Keywords
Theme

Main subject
Version

Review changes
Validation status
Size

Format
Language
Semantic model
Conforms to
standard/schema



Metadata templates/checklists

Search Q Checklist: EH0000031 e

Examples: hi ne, BNOODDES . .

GSC MIxS built environment

Genomic Standards Consortium package extension for reporting of measurements and observations obtained from the environment where the
S e sample was obtained. By choosing the environmental package, a selection of fields can be made from a relevant subsets of the GSC terms.

Submit + Search + Rulespace Support ¥

Sample Checklists

There is a minimum amount of information required during ENA sample registration and all samples must conform to check“s‘ Flelds e
a defined checklist of expected metadata values. The most suitable checklist for sample registration depends on the e e s S
type of the sample. of different research communities. Different communities have
different requirements on the minimum metadata expected to e feld
describe biological samples. frernelds.. Q Field Name Field Format (Field Restriction) Requirement ¥ (Units)
i i Filter by type: X
flercnecise Q relative air humidity @ icted text regular expression @ mandatory %
non-sample terms
Accession Name Description absolute air humidity @ restricted text regular expression @ mandatory kg
Collection event
ERC000012 GSC MIxS air Genomic Standards Consortium package ion for reporting of and observations obtain... information surface humidity restricted text regular expression @ optional %
ERC000013 GSC MIxS host associated Genomic Standards Consortium package ion for ing of and observations obtain... internal environment
air temperature @ restricted text regular expression @ mandatory °c
N sample collection
ERC000014 GSC MIxS human associated Genomic Standards Consortium package extension for reporting of measurements and cbservations obtain...
host description surface temperature @ restricted text regular expression @ optional °c
ERC000015 GSC MIxS human gut Genomic Standards Consortium package extension for reporting of measurements and cbservations obtain...
local environment
ERC000016  GSC MIxS human oral Genomic Standards Consortium package extension for reporting of measurements and observations obtain... conditions surface moisture @ restricted text regular expression @ optional options ¥
ERCO00017 GSC MIxS human skin Genomic Standards Consortium package extension for reporting of measurements and observations obtain... concentration
surface moisture pH @ restricted text regular expression @ optional
measurement
ERCO000018 GSC MIxS human vaginal Genomic Standards Consortium package extension for reporting of measurements and observations obtain...
organism dew point restricted text regular expression @ optional °C

characteristics

local environment

conditions imposed

https://www.ebi.ac.uk/ena/browser/checklists



Metadata Submission Workflow

create __| __,| 1.TEMPLATE |

l Biomedical Ontologies

2. METADATA
- EDITING

enter
. metadata

- Y
submit ~~~F--»| 3. SUBMISSION

Target
Repositories

Search and reuse

Using Semantic Technologies to Enhance Metadata Submissions to Public Repositories in Biomedicine



https://swat4hcls.figshare.com/articles/Using_Semantic_Technologies_to_Enhance_Metadata_Submissions_to_Public_Repositories_in_Biomedicine/7324175

Make it visible

Digital object (DO)

With Rich Metadata




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

Why don‘t | just use a link (URL)?

SCien_CC Contents - News - Careers - Journals ~

25. Supplemental data showing the predicted secondary o e
structures of each construct (Fig. 3) and explaining 2E =
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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Hmmm...

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
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farm3.staticflickr.com


https://farm3.staticflickr.com/2473/3870653508_7355523a14_z.jpg

PID = Persistent Identifier

. - _ . qital Identifi
P I D - P D I - G U I D CPiltDJIID IZeC;IScLSI;E:IrI]; Bgﬂgjelldeen:’;i;ieerr

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

It doesn’t “rot”

\ \

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

/ /

Somebody commits to People AND computers can find it
Digital Objects: data, collections,

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

globally unique string of
characters



A PID consists of two components:

Visible string of letters and/or numbers

QA unique identifier)

QA service that locates the resource (or “resolves” it) >

Behind the scene



Persistent over time

.. by design

ge— ID is unique and always the

11839/abc12 —  11839/abc123
same
h’r’rp://www.excmple.com\ http://www.moved.com/
0000 URL may change over time 1110000
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/abc123 11839/abc123
http://www.example.com/ > http://www.moved.com/
Update information
Redirection
/
1110000 . ../ . 1110000
1000111 Responsibility of the PID owner to keep it GO0
1 up-to-date when the resource changes 1

—

Modified from https://b2drop.eudat.eu/s/TCYdyf3eqwEoUst



Priciple:

Electronic  publication date:

Resource November 24, 2017
Dol:

© | B=

o EUDAT2020- EUDAT2020
- (654065)

P I D - License (for files):
Service

(Z Creative Commons Attribution 4.0

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




Example

DOI
10.25820/data.006172

URL

https://iro.uiowa.edu/esploro/output

s/dataset/9984240535802771

Landing Page

Citation DATASET OPEM ACCESS
/ \ Dataset for “Piecewise Interaction

Van Benschoten, W. Z., & Shepherd, J. J. S— :,::::j;?:-w NSt e
(2022). Dataset for “Piecewise Interaction Picture —

Density Matrix Quantum Monte Carlo” [Data set]. Wiliaim Z Vish Borschoten snd James J Shepiverd
University of lowa. TRt o e
https://doi.org/10.25820/data.006172 05/20/2022:

\ J/ DOl 10.25820/data.006172

«2 Share Export

Files and links

[} DATASET VanBenschoten2022_... 867 kB Download & View

™1 README Description of the data and file overview, relationship be

8 DATADICTIONARY VanBenschot.. 723 kB Download @& View

¥ Data Dictionary Open Data Commons Attribution (ODC-By) V1.0,

a DATASTRUCTURE VanBenschoten... 331 MB Download (& View

Y Describes file organization within the zipped folders of files. Open Dg

https://blog.lib.uiowa.edu/news/2023/03/07/the-power-of-persistent-identifiers-in-data-sharing/



Different systems

Some Common Identifiers:

Digital Object Identifiers (doi:10.1186/2041-1480-3-9)
Handles (hdl:2381/12775)

URN (urn:isbn:0451450523)

Archival Resource Keys (ARK) (ark:/13030/tf5p30086k)
Persistent Uniform Resource Locator (PURL)

Resolver Services |

N2T (Name—to—Thing) lognacess A egg )

I d e nt I fl e rs . O rg EE:]D;:::T Esl Identifiers.org +
PrefixCom.mons
Client namespaces
;VW» nice opaque

Internet

Archive
Client

N2T Structure

AWS Linux running
Eggnog & MongoDB

https://arks.org/about/n2t-global-resolver/

d

Handle.Net®

& ¥ Identiﬁg‘r_sv.g(g

Identifiers.org Central Registry

'0})}

?l" Identifiers.org

Identifiers.org Resolution Service Q Resolve a Compact Identifier

*x ¥ x
x x
% 3 i EUROPEAN DPEN
x *

x x X

https://eosc-portal.eu/news-and-events/news/identifiers-ensuring-robust-and-reliable-access-life-sciences-data



How do | recognize a PID?

DOI: 10.5281/zen0d0.6104400

w



Anatomy of a DOI

Means that it is actionable: you can paste in a web
browser address bar and be taken to the identified
source.

globally unique together

,,—/’/\‘\,

doi.org/ 10.5281/zenodo.6104400

2 )

AV4

%\\/’/7

Resolver service !Dirt.actory
indicator
\_ ~ %
Prefix
Assigned by
DOIF dati
oundation Assigned by

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

Suffix Local ID = an “Accession”

Only guaranteed to be locally unique
within the database or source

Assigned by RA members
(registrants)
e.g. Zenodo



PIDs for...

Funder IDs

Research Activity [dentifier

GRID*

ROR !
A A

Grant IDs d

; Grants Data and DataCite

n FIND, ACCESS, AND REUSE DATA

Instrument IDs

Funding

. Instruments
bodies

Organizations Methods,
and protocols and
Institutions reagents

Publications

Physical
 EEEINES

d

|

DataCite IGSN

FIND, ACCESS, AND REUSE DATA

Crossfef




PIDs connect different entities in research

ORC

Creates M Dataset#1 ) Creates
! DOI o

Writes
Writes

Cell Line
#2

® RRID

Article
#2
DOl

Dataset #3
DOl

ORC
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PID graphs

"l want to see all
datasets funded by

We know this relation We know this relation
. . from the metadata from the metadata
RCN cited by this \ = iy = 3 o .
e l e " ° G °
i =7
i
We know this relation
thanks to the PID Graph
O

- DataCite -
Crossref Crossref

FIND, ACCESS, AND REUSE DATA
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https://creativecommons.org/licenses/by/4.0/
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