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Why Should We Cite?

= Science is a collaborative approach

"If 1 have seen further, it
has been by standing on
the shoulders of giants."

Sir Isaac

= Giving credit to peé¥ Fuwcdge their work
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Benefits of Citation

= Reproducibility
= Transparency
= Documentation
= Context

= |dentification
" |Impact

= Reuse

© Richard Hutten
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Introduction

Methods The frequency with which scientists fabricate and falsify data. or commit other forms of

Results scientific misconduct is a matter of controversy. Many surveys have asked scientists directly
whether they have committed or know of a colleague who committed research misconduct, but
their results appeared difficult to compare and synthesize. This is the first meta-analysis of
these surveys.

Discussion
Supporting Information
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To standardize outcomes, the number of respondents who recalled at least one incident of
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misconduct was calculated for each question, and the analysis was limited to behaviours that
References distort scientific knowledge: fabrication, falsification, “cooking” of data, etc... Survey questions
on plagiarism and other forms of professional misconduct were excluded. The final sample
consisted of 21 surveys that were included in the systematic review, and 18 in the
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Sharing data is good. But sharing your own data? That can get complicated. As two research

communities who held meetings in May on the issue report their proposals to promote data Sclence jobs from naturejobs
sharing in biology, a special issue of Nature examines the cultural and technical hurdies that can

get in the way of good intentions. Faculty Positions
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Paper Publications

= Referencing research papers is well established
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= Data is an essential part of research
— Majority of papers is based upon research data
— Needed for validation and reproduction of experiments

= Challenges
— Encourage researchers to share
— Different data formats
— Potentially large storage size
— Who maintains it?

IfS

Data Publications
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Link

IfS
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Stakeholders

Data
Creators

Data

Publishers Centers
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Relevance to mission
Scientific value
Unigueness

Potential for redistribution
Non-Replicability

Costs

Documentation

http:/www.dcc.ac.uk/resources/how-guides/appraise-select-data

IfS
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Unique identification

|dentify subsets and complete dataset
Machine readable metadata

Human readable metadata

Accepted by researchers

Citation metrics

IfS
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8 Principles created by the Data Citation Synthesis
Group

https://www.forcell.org/datacitation

The Data Citation Principles cover purpose, function
and attributes of citations.

Goal: Encourage communities to develop practices and
tools that embody uniform data citation principles.
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https://www.force11.org/datacitation

1)

2)

Importance

Data should be considered legitimate, citable products
of research. Data citations should be accorded the
same importance as publications.

Credit and Attribution

Data citations should facilitate giving credit and
normative and legal attribution to all contributors to the

data.
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3)

4)

Evidence

Whenever and wherever a claim relies upon data, the
corresponding data should be cited.

Unique Identification

A data citation should include a persistent method for
identification that is machine actionable, globally
unique, and widely used by a community
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5) Access

Data citations should facilitate access to the data
themselves and to such associated metadata,
documentation, code, and other materials, as are
necessary for both humans and machines to make
Informed use of the referenced data.

6) Persistence

Unique identifiers, and metadata describing the data,
and its disposition, should persist - even beyond the
lifespan of the data they describe.
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7) Specificity and Verifiability
Data citations should facilitate identification of, access
to, and verfication of the specific data that support a

claim. Citations or citation metadata should include
Information about provenance and fixity sufficient to

facilitate verfiying that the specific timeslice, version
and/or granular portion of data retrieved subsequently
IS the same as was originally cited
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8)

Interoperability and flexibility

Data citation methods should be sufficiently flexible to
accommodate the variant practices amonqg

communities, but should not differ so much that they

compromise interoperability of data citation practices
across communities
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Elements of Data Citation

= Classical bibliographic details:
— Author, date, edition
— Publisher, version

= Specific detalls:
— Feature name, resource type
— Unique numeric fingerprint (hash)
— Persistent identifier
— Location

Source: http://www.dcc.ac.uk/resources/how-guides/cite-datasets i 'F s
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|dentifiers

= |dentifier is a symbol that uniquely identifies an object.
— Used to identify (digital) objects
— References the location
— Provides metadata
— Can be resolved
— Several identifier types exist

0 s
)

©cordotz

Sources: http://ands.org.au/guides/persistent-identifiers-working.html |-fs FACULTY OF !'NFORMATICS Pag
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Traditional Mechanisms

= [nternational Standard Serial Number (ISSN)
— Unique eight-digit number
— ldentifiers periodical publications
— Can be encoded as URN

= [nternational Standard Book Number (ISBN)
— Unique commercial book identifier barcode
— 13 (since 2007) or 10 digits with checksum
— ISBN-10: 3836217155
— ISBN-13: 978-3836217156

. Crown logo
/
“.___— Country code

Herdmark

" — Individual animal number

P check digit Pag
e?l




= Based on Location
— Uniform Resource Identifier (URI)
— Uniform Resource Locator (URL)
— Uniform Resouce Name (URN)

— National Bibliographic Numbers (NBNS)

= Delegating Methods
— DOI
— The Handle System
— Persistent URL (PURL)
— Archival Resource Key (ARK)

IfS




Standard URLs are not forever
— Describe network locations
— Not suitable for the long term
— Link rot: half of the links in
publications are not
available after 5 to 7 years

Solution: persistent identifiers (PIDs)

IfS

Ruslan Eliseev @ 35photo.ru

FACULTY OF !NFORMATICS :gg



= Uniform Resource Name
— Combination of namespace identifier (NID) and a namespace

specific string (NSS)
= Naming scheme for URNSs:
— urn: <NID> :<NSS>
= Example: urn:isbn:0451450523
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= Main functions of a URN
— Global scope of names
— Global unigueness
— Persistence
— Scalability
— Legacy support
— Extensibility
— Independence
— Resolution
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= Digital Identifier of an Object

—not "ldentifier of a Digital Object"

= |dentifier scheme administered by the
International DOI Foundation (IDF)

= Consists of three parts:

http://dx.doi.org/10.1016/S0169-7552(98)00110-X

Resolver Prefix Suffix
Service  (Assigning Body) (Resource)
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= Publisher (organizations) register and get a unique ID
(Prefix)

= Resource gets an ID (Suffix) which is unique within the
prefix

= Resolver services maintain the link between the
endpoint (e.g. URL) and the resource
— http://dx.doi.org/
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How to Get a DOI

Request an account at a DOI registration agency
Pay a fee

Receive login data and your prefix

Establish a DOI suffix

Start Citing

A e i
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DOI: Guidelines

= Suffix must be unigue within the prefix

= Suffix Is case insensitive

= Use UTF-8 and XML entity encoding

= Use concise suffixes, people have to type them
= Do not use special characters if possible

= No semantics in the suffix
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DOI — Facts

= Launched in 2000

= Qver 5,000 naming authorities (assigners)

= Qver 215,000 DOI name prefixes

= QOver 84 million DOI names assigned

= Qver one billion DOI resolutions per year

= [nternational Standard: ISO 26324 (May 2012)

[5] http://www.doi.org/factsheets/DOIKeyFacts.html i 'F S
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= Are members of the IDF and entitled to assign and
maintain DOlIs.

= Examples:
— DataCite
— CrossRef
— Bowker
— CAL
— Nielsen BookData
— TIB
— OPOCE
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Helping you to find,
access, and reuse data

DataCite
= Registration Agency for DOIs

= Non-profit membership organization established 2009
= AImS:
— Establish easier access to research

— Increase acceptance of research data
— Support data archiving that will permit results to be verified and

re-purposed for future study.

[6] http://lwww.datacite.org/
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DataCite

= Open to all not for profit organisations
= Full members: unlimited DOls

= Provides Meta Data Store
— Stored metadata about research data
— Provides metadata schema
— Provides interface to manage metadata
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= DOI: 10.1594/PANGAEA.724325

= Resolver services
— http://dx.doi.orqg/

— Content negotiation: http://data.datacite.orqg/static/index.html
— http://www.crosscite.org/cn/
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http://dx.doi.org/
http://data.datacite.org/static/index.html

Handle

= Distributed persistent naming system
= Conforms to URN framework
= Used by DOI (Digital Object Identifier) system

= Persistent identifier consists of two parts:
— Naming authority
— Name (must be unique string to the authority)

= Digital objects on the Internet can be assigned,
managed and resolved by handles.

= Resolved by global handle service
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Handle (2)

= Main points
— Handles are unique and persistent
— Handle system supports internationalization
— Operations on handle system have to be authorized

= Syntax:
<Handle Naming Authority> ,/ <Handle Local Name>

= Example:
— 10.1045/january2013-burns

Avallable Services:
— http://hdl.handle.net
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Handle

= Distributed persistent naming system
= Conforms to URN framework
= Used by DOI (Digital Object Identifier) system

= Persistent identifier consists of two parts:
— Naming authority
— Name (must be unique string to the authority)

= Digital objects on the Internet can be assigned,
managed and resolved by handles.

= Resolved by global handle service

[7] http://www.handle.net i 'F s
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Handle Resolution

1. Query naming authority Global

Handle
Registry

Client

2. Local handle service

3. Query local name T

ELGIE
Service

4. Respond with handle data

5.HTTP GET
Resource

Server

© MPDL

[8] http://lwww.mpi.nl/DAM-LR/meeting5/Persistent%20ldentifiers. pdf
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DOI vs. Handle

= Handle only provides the resolution service

= DOl uses the Handle System and adds:
— Persistency of resolutions
— Consistency of citations
— Semantically interoperability (data model)
— ldentification of intellectual property entities.

[11] http://www.doi.org/factsheets/DOIHandle.html
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URLSs with long-term support
Maintained by California Digital Library

|dentify objects of any type (digital, physical, people,
vocabulary terms, art...)

Schema:

http://example.org/ark:/13030/654xz321/s3/f8.05v.1iff

Name Mapping Authority Label Name Qualifier

Name Assigning Authority Number (NAAN)

[9] https://wiki.ucop.edu/display/Curation/ARK i 'F S
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ARK - Scheme

Locksmith jargon: shoulder, blade, tip, bow, cover

slips on

/(0,00 \\ / \
: "' 1l : -
/ - v II / -, l__A. A__A A
£ C ) € C D - A--A=t oA
\ =7 _o I I \ -t ===================================}
: _l<,— 11 : /
N\ /G /7 \ /
[oe e e s T [..1]
A A A A A
Co&er: Bo&: Shoﬁ]der ymm————- B]éde T%p
NMA Scheme+NAAN : I e L e L et !
v \' v v vV Vv
[ o e S S [ I [.]
http://OwlBike.example.org/ark:/13030/tqb3kh97gh8w <---- Example Key
doi:10.30/tgb3kh97gh8w with parallel
hd1:13030/tgb3kh97gh8w parts in other
urn:13030:tgb3kh97gh8w id schemes.
[ o e S [....
Name Mapping Authority Base identifier R

California Digital Library
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Currently there are 183 NAANS

— Universities
— Libraries
— Google

— http://www.cdlib.org/services/uc3/naan reqistry.txt

Any institution can obtain a NAAN by contacting CDL
ARK can be self hosted
ARKs are free
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http://www.cdlib.org/services/uc3/naan_registry.txt

Cl ient 1. Find a working NMA

2. NMA able to serve

3. Resolve name

4. Respond with mapping data

--------

[10] http://www.mpi.nl/DAM-LR/meeting5/Persistent%20ldentifiers.pdf

Global
ARK

Database

Name
Mapping
Authority

© MPDL
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= |ntegrated services: example
— http://texashistory.unt.edu/ark:/67531/metapth123456

— http://texashistory.unt.edu/ark:/67531/metapth123456/7?
— http://texashistory.unt.edu/ark:/67531/metapth123456/?7?
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http://texashistory.unt.edu/ark:/67531/metapth123456
http://texashistory.unt.edu/ark:/67531/metapth123456/
http://texashistory.unt.edu/ark:/67531/metapth123456/

. DO

= ARK
— Subset facilities
— Can be deleted
— Good for early stage of live cycle
— Free

= DOI
— Can not be deleted
— Higher reputation
— Commercial

[12] http://n2t.net/ezid/home/understanding I f s FACULTY OF !'NFORMATICS F’ag
' e 45




= Persistent uniform resource locator

= Based on HTTP forwarding
— Only resolution
— NoO metadata

= Provides URL curation and URL resolvers
= Can be hosted on own servers or centrally
= |s free
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PURL - Resolution

; PURL
Cl ient http://purl odc.org/ OCLC/OLUC/32127398/1 N server
HTTP Redirect
HTTP GET Resource

Server

| resource

© MPDL

http://imww.mpi.nl/DAM-LR/meeting5/Persistent%20Identifiers.pdf
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Actionable

Metadata
included

Self hosting
Centralized
Subsets
Opacity

Community
Acceptance

Free
Commercial

An Overview of PIDs

v 4 X
v v X
X v v
v v X
X v X
v v

v

X v v
v X X

1£SEacuLTY OF INFORMATICS eF’jg




Other Persistent Identifiers

= ORCID
— For researchers

= OpenURL

— Includes metadata in URLS
— Not opaque
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Current Challenges

= Granularity
— How to define subsets?
— Should individual data records be cited?
— Assign each database row a DOI?

= Dynamic data
— How to treat evolving data?
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Dynamic Data Citation

= So far citable datasets have to be static

= Research data is dynamic
— How to reference subsets in a dynamic environment?
— How to create specific subsets?

= Granularity?
— Assigning PIDs to every record does not scale
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Ground truth and metadata stored in a database
Training data can be changed

Measure the effect on the classification results and
compare versions

So far:
— Each version of the ground truth stored in a separate archive
— Each archive referenced
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|ldea: Reference the query, not the result set.

PID

Music File Genre Version
Bach Chamber music 3
Beatles Poprock 3
Bach Baroque music 2 R eS u I t
g u ery Beatles Pop 2

Bach Classic 1N%
Beatles Rock 1

My
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Dynamic Data Citation

= Example: Relational Database Systems

Produce subsets by using SQL

Instead of storing the complete result set, store only the query
with timing information

Store all versions of the records with timestamps
Trace inserts, updates and deletes

Assign PID to query and timestamp their issuing
Re-execute gquery against the

1£SEacuLTY OF INFORMATICS g’gg




=E
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Dynamic Data Citation

= Steps for creating and citing dynamic data:
Record timestamps for all data operations
Maintain a history

Store queries

Create hash of the resultset

Assign PID to query

Re-execute adapted query

Verify correctness

N O O s wDdRE
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= High Level Requirements
— Dynamic data

* Queries need to be stored

 Temporal data and queries
— Assemble subsets
— Scalability is enabled
— Implementation is transparent
— Machine actionable
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What is needed:

Uniquely identifiable data records
Time stamps of data

Versioned data, considering markings of deleted, altered or
Inserted data records

Precise query language for constructing subsets

Persistent query store that keeps queries and the timestamp of
their issuing

An identification mechanism for queries, that enables access
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Literature and Links

— http://www.dlib.org/dlib/marchQ7/altman/03altman.html
— http://www.dcc.ac.uk/resources/how-guides/cite-datasets
— http://www.dlib.org/dlib/januaryl1/starr/O1starr.html

— http://dx.doi.org/10.1109%2F2.901164

— http://www.doi.org/factsheets/DOIKeyFacts.html

— http://www.datacite.org

— http://www.handle.net

— http://mwww.mpi.nl/DAM-LR/meeting5/Persistent%20ldentifiers.pdf
— https://wiki.ucop.edu/display/Curation/ARK

— http://www.doi.org/factsheets/DOIHandle.html

— http://n2t.net/ezid/home/understanding

— http://sagecite.knowledgeblog.orqg/2011/07/28/why-do-we-need-
datacitation
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http://www.doi.org/factsheets/DOIHandle.html
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Further Pointers

— http://www.ariadne.ac.uk/issue56/tonkin

— http://ands.org.au/guides/persistent-identifiers-working.html
— http://hdl.handle.net/

— http://dx.doi.org/

— http://Iwww.dcc.ac.uk/resources/how-guides/appraise-select-
data
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Literature and Links

— http://Iwww.dcc.ac.uk/resources/how-quides/appraise-select-
data

— http://www.dcc.ac.uk/resources/how-guides/cite-datasets
— http://dl.acm.org/citation.cfm?doid=602421.602422

— http://ands.org.au/quides/persistent-identifiers-working.html
— http://hdl.handle.net/

— http://dx.doi.org/
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Thank you for your attention.
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