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Abstract:

APARSEN is a Network of Excellence that aims to bring together an extremely diverse
practitioner organisations and researchersriter to bring coherence, cohesion and continuit
research into barriers to the letegm accessibility and usability of data, by exploiting the prc
partners' diversity by building a loftyed Virtual Centre of Digital Preservation Excellence.

Thebroad topic of annotation, reputatiand data quality is an important area in the context o
permanent access to scientific datat least, because excellent science can build only on higr
least known quality datgh\nnotation in general termsis information added to data and it may
argued that all kinds of metadata are special types of annotation. High quality data is an
condition of excellent science.

There are strong relatisrbetween annotation, reputation and data qualityekample, high qualit
should result in high reputation; high reputation should permit to assume high quality. In the
of preservation this suggests tliae daa must be annotated concerniggality and reputation, t
facilitate appraisa{whetherand what to preserveggnd reuse (establish reliability) Establishing
broad and deep context, detailed critique and amendment through annotation contributes 1
establish trust in data, enables their review, being added to or being mergedjentcsdale datase
and finally, higher level data products being derived from them.

It may be argued that all kinds of metadatajasespecial types of annotatis. This report will no
much delve into the matter of metadata but concentrate on otherdfimehnotatiorfe.g. annotatiol
for 'comprehension and studyinterpretation and divulgatign 'cooperation and revisign outlined
in chapter 1.1. The chapters 1.2 and 1.3 on reputation and quality deal with the status of the:
topics, hining at their relation with preservatio@hapter 2and its corresponding swudhaptersgyive
an overview operspectivesn and some innovativeesearclexampleson these three subjects.

Chapter 3 presentssults of an internal surveg showhow partners of thAPARSEN network dee
with annotation, reputation and data quatdgiay

Finally, based on a critical evaluation of the findirgsesearch stratedy describedn general anc
for each othethree subjects

In-line with the DoW, this report does not contain new, original research findingdy this
proectcnor can it already contain a final cot
agendaslt focuses m trustworthy records of research data
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1 Annotation, reputation and data quality: Concept and status

The broad topic of annotatidnin general terms: information added to dataeputation and data
quality is an important agein the context of the permanent access to scientific data, not least, because
excellent science can build only on high or at least known quality data.

There are strong relations between annotation, reputation and data quality: For example, high quality
should result in high reputation; high reputation should permit to assume high quality. In the context of
preservation this suggests that there must Io®tation to the data about quality and reputation, to
facilitate appraisal (whether and what to preserve) andegestablish reliability).

Establishing broad and deep context, detailed critique and amendment through annotation contributes
further to etablish trust in data, enables their review, tladdility to beadded or merged into larger
scale datasets and finalty, derivehigher level data products from them.

It may be argued that all kinds of metadata are just special types of annotatisnepbini will not
much delve into the matter of metadata but concentrate on other kinds of annctath as
annotation for ‘comprehension and studyinterpretation and divulgatign ‘cooperation ad

revisiori.

The overarching question in the coritek APARSEN then isWhat beyond the primary data itself,
must be preserved to retain richness of expression, in particulmims of quality and provision and
preservation of reputation.

1.1 Annotation

In many cases explanations/annotations necessaryd&rsiand and reuse a particular set of research
data cannot be provided in a standardised form. This may result from a lack dédgesoncerning
appropriate standardised metadata schemas. There is also a possibility that no suitable metadata
schema exits. Obviously it is desirable to establish more standardizeds of data annotation in

order to

a)facilitate reusé especially across subject boundaries,
b) help streamline the process of annotating and
c) reduce the complexities of long term dataservation.

But certainly there will always be cases where information closely related to a dataset cannot be
encoded in metadata, as evident from the exangptedded in section2.1 Annotationand annotation
services It was therefore decided within APARSEN to follow the exangfl¢he High Level Expert

Group on Scientific Datand use the term annotation instead of metadatm illustration 1
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The Collaborative Data Infrastructure - a framework for the future

User funcionalities, data
capture & transfer, virtual
research

Persistant storage,
identification, authenticity,
workflow execution, mining

lllustration 1 Collaborative Data Infrastructure*

In everyday linguistic usage, an annotation is a note that a person makes while reading any form of
text. Annotation can in the simplest form be just underlining or highlighting to mark important words
or passages, or adding explanatory commenéssessantsto certain passages.

These annotations to text may be created for the private purpose of the reader, e.g. to quickly identify
important parts of the text on subsequent reading. Annotations can also be shared between several
users, e.g. in collaboragwwriting, editing or commenting. Three different aspects of annotation are
identified in Agosti et af:

- comprehension and study: annotating a text is used to investigate and understand a concept
better. These annotations are mostly private, as the mensf the annotation is the creator. It
is noted though, that other people reading an annotated text could as \w8tlfbem existing
annotations.

- interpretation and divulgation: annotations are used to comment and explain a text, to make it
more compehensible or to exchange ideas on a topic, such as an expert in literature annotation
a demanding piece of art. Here, annotations are intended to be public, i.e. the consumers are
people other than the creator.

- cooperation and revision: annotationsareds t o revi ew someone el sebs
are a way to share ideas and opinions to improve the original work. Here, annotations are used
collectively.

1 High Level Expert Group on Scientific Data (2010). Riding the wave. How Europe can gain from the rising tide of scientific
data. Final report, European Union, 31. http://cordis.europa.eu/fp-fittdstructure/docs/hlgdi-report.pdf

2 Agosti, M.,Ferrg N. Annotations: Enriching a digital library. (2003). Research and Advanced Technology for Digital
Libraries, Volume 2769 of Lecture Notes in Computer Science, Springer

Grant Agreemen269977 PUBLIC 8/ 76



Date: 201202-28 D26.1 Report and Strategy on Annotation, Reputation and Data Quality APA O

Project: APARSEN RSEN OO

Doc. Identifier: APARSENRER-D26 1-01-1 0

The latter forms of annotation have seen a significant use with the emergence of digitaltidistri
and publishing forms, when the annotations to a text can easily bd slidra larger user base. Thus,
annotations are a topic prominent in digital library redeérc

I n the context of the APARSEN pr o jaddedtto,dateganchitot at i c
may be argued that all ki nds d.fThisneeatdefiditeon similaa r € s p
to the one presented by e.g. Shabajee &t aliwe define annotation as m
creation of the content. tishi s post hoc nature (fAa note added
Dictionary, 1998) that represents a considerable expansion of its usefulness, as a means of adding
value to content, because it now allows people other than the original contemttawdtdld metadata
descriptions. o

These definitions and deliberations on annotation have their roots in text armelded (e.g.
facsimile) content. In recent years however, the concept has been transferred to mean also information
added to data. The mtosrominent use is in genome annotatjomhere GenBank, the data repository

for nucleotide sequencdefines:

fiFeature annotation is the addition of biological features such as genes and associated coding regions,
structural RNA, variation informationxen, introns, etc. to your submitted sequedce.l n ot her wo!
Annotation here adds meaning to an otherwise me:
o0 b s er v Addingtfdatare anriotation will also frequently provide an additional tool foeweng

the quality of primary nucleotide sequence data. afméa nnot at icodipg regiorstwidli n
frequently highlight potential errors in the nucleotide sequence, such as insertion/deletions (in/dels) or

N

improper or uncertain base calls that resultfrot he sequencing reads. o0

Usually, this annotated sequence entry will also link back at the original article which describes it and,
in particular, the method of generating the annotation. These methods, in turn, can be expressed as
workflows, seesection1.3.1.2 employinglarge number (e.g. 20) of tools to arrivejut a single
annotation. Since the field of genomics and bioinformatics is in fast developneamt,iappen that at

the time of review of the article, one of the tools is no longer available in the version used and
reviewers require authors to-de their annotation with the available, newer version of that tool. In
summary, GenBank relies on artil® provide documentation and journals can do no more (at this
time) than require reproducibiligt the time of review

We will subsequently discuss both ugenerated and automatically generated annotations.

3 Marshall, C.C. Annotation: from paper books to the digital library. (1997). In &dings of the second ACM international
conference on Digital libraries, ACM.

Agosti, M.,Ferro, N. Annotations: Enriching a digital library. (2003). Research and Advanced Technology for Digital
Libraries, Volume 2769 of Lecture Notes in Computer ScieBpenger

Gazan, R., Social annotations in digital library collections. (200BIMagazine, 14(11/12)

Arko, R., Ginger, K.Kastens, K., Weatherley, J. (2006), Using annotations to add value to a digital library for education. D
Lib Magazine, 12(5)

“ Degription of work package 26 within the APARSEN Application, p. 47.

5 Shabajee, P., Miller, L. (2002). Adding value to large multimedia collections through annotation technologies and tools:
Serving communities of interest. In Proceedings of the Museumthaleb Conference.

6 Stein, L.;Genome annotation: from sequence to biology; Nature Reviews GeneticsbP3488i:10.1038/35080529

" Annotating your Sequence for Submissidfhe GenBank Submissions Handbook.
http://www.ncbi.nlm.nih.gov/books/NBK537 #igbhankquickstart.what_do_you_mean_by feat

Grant Agreemen269977 PUBLIC9/76



Date: 201202-28 D26.1 Report and Strategy on Annotation, Reputation and Data Quality APA O

Project: APARSEN RSEN OO

Doc. Identifier: APARSENRER-D26 1-01-1 0

1.1.1 User-generated annotations
Ma ny o f Digital HilrayyGsgstems incorporate some sort of annotation tool that stlmwuser
to create personal or shared annotations to the documents available in the collection.

An early investigation on how these tools could be implemented was performedshaMat af,
starting with a study on how university students annotate their text books. The study draws on a few

i mplications for annotation tools in digital |
di stingui shabl e lofvrfoo mel-knbwe ansatation doents ,suchads underlining,
highlighting and other, individual forms of ann

private annotationso.

Marshall et aP.focus on the latter aspect. It is noted that on paper, shafipersonal annotations is

often not intentional, e.g. when phatopying materials that were annotated by the original
owner/user, and that a huge percentage of annotations made in digital documents are personal, and not
shared. Gazahargues that ano#n wayin which initially private annotations are shared is e.g. when
students buy used text books, which have been annotated by the previous owner(s). The author further
argue that these annotations, even though the reason why they were created magwe, @ittacts

more attention from the reader, and thus can help in making learning less of a solitary effort.

Agosti identifies a number of annotation signs and discussed their implementation in the OpenDLib
digital library system. Arkeet al’? discuss bw annotations in a digital library for education can be
improved to foster student collaboration and understanding of subjects. It is noted that one
shortcoming is the lack of a common framework for these annotations, and therefore proposes a
framework f@ metadata records, of which annotation metadata is a key service. The metadata records
are based on the architecture in the National Science Digital Library (NSDL).

Gazar® also touches issues of authority of (unknown) annotators that inform, challenggtemd
confuse subsequent readers. While the trustworthiness of these annotators might be questionable at
first thought, at least the fact that they took the time to read and annotate the text, which gives the
subsequent reader additional perspectives fndnich to evaluate the usefulness of the text. This is
somewhat similar to social computing in the Web 2.0, where digital objects are most often also
annotated by peers (comments, ratings, ...), rather than experts. Aggregate peer authority, i.e. the
concadance of multiple peers, can become a source of trust. The author argues that Digital Library
system have to embrace such approaches for their systems.

A storage solution for annotations, specifically for semantic web, was developed in the Annotea
projectof the W3 ConsortiuM. An RDF based format is defined, which lets users easily create, merge
and mix annotations with other metadata. This metadata can then be stored locally, or in dedicated

8 Marshall, C.C. Annotation: from paper books to the digital library. (1997). In Proceedings of the second ACM international
conference on Digital libraries, ACM.

9Marshall,(:.C.,Brush,A.B.Frompersonaltexhar ed annotations. (2002) . I n CHI 602
in computing systems, ACM.

1 Gazan, R., Social annotations in digital library collections. (200BjiIMagazine, 14(11/12)

11 Agosti, M.,Ferro, N. Annotations: Enriching a digitBbrary. (2003). Research and Advanced Technology for Digital
Libraries, Volume 2769 of Lecture Notes in Computer Science, Springer

2parko, R., Ginger, K.Kastens, K., Weatherley, J. (2006), Using annotations to add value to a digital library for education
D-Lib Magazine, 12(5)

13 Gazan, R., Social annotations in digital library collections. (200BjMagazine, 14(11/12)

14 Koivunen, M.(2005). Annotea and semantic web supported collaboration. Workshop on User Aspects of the Semantic Web
(UserSWeb) at European Semantic Web Conference
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Annotea servers, so that they can also be utilised by othex. i$e Annotea project also provided an
editor for annotations, Amaya another implementation is provided asbrowserextension for
Firefox'.

1.1.2 Automatic annotation

In several information retrieval domains, automatic annotation is a concept of autdynatteahing
metadata to objects. One prominent example is automatic image annotation, where the goal is to
automatically assign a set of captions and descriptive keywords describing the content of tHe image
Often approaches to this task are by a siegistnachine learning model that can predict a set of
annotations for an image given a training set of images already annotated. The learning is based on
characteristic features extracted from the images. Automatic image annotation has the advantage that
users can query for images using the natlanaguage keywords, rather than having to specify abstract
image properties such as colours or texture. Similar approaches exist also for other types of media.

Agosti et al’® also suggest that textual data insideigital library could be automatically annotated by

the topics (categories) being assigned to certain subsections of the document, and that the document
can then be organised not only by its original structure, but segmented into these topics.

Data provile an even wider potential to derive annotation: In the case of geospatial gldités quite

useful to associate place names with geographical codi nat e s, or viwad koer s a
function is mediated be smlled gazetteetd Since place maes can change over time (or actually

places such as islands can even move over long#)nmwsare actually challenged due to political

reasons (Malvinas vs. Falkland Islands; Taiwan vs. Republic of China) it will be-@miviahtask to

decide whetherral how to provide the crosgalk: i J u s t ansearch ahaeortal or search engine

or as a persistémnnotation in the repository?

Similarly, names of parameters measured and hames and classification of objects observed will not be
unambiguous: Wheth is advisabler even possibléo use a modern name for a parameter when the
ancient one also indicates a different mat hod o
fibetted one, according to modern interpretaticlearly questionable, aartbe seen from the many

names and classification for whafeand other species, currently known by the Encyclopaedia of Life.

In any case, rFassignment of such annotatiomeen if possible through a simple database oadly
sometimes be of major scientific relevance, should not be done lightihaodginal annotatiorwill
probablyneed tdbe preserveds a matter of authenticity and provenance.

15 http://www.w3.org/Amaya
18 http://annozilla.mozdev.org

Y14, J., wang, Z. (2008) Reatime computerized annotation of pictures. IEEE Trans. Pattern Analysis and Machine
Intelligence (TPAMI). 30(6)

18 Agosti, M.,Ferro, N. Annotations: Enriching a digital library. (2003). Research and Advanced Technology for Digital
Libraries, Volume 2769 of Lecture Notes in Computer Science, Springer

¥ wikipedia List of gazetteers http://en.wikipedia.org/wiki/Gazet#l ist_of gazetteers
2 The islandfiTrisched , f or me r IByschkandonoves ag3® m fer yeahttp://de.wikipedia.org/wiki/Trischen
2L Encyclopedia of LifeCetacea Dolphins, Porpoises, And Whaldé$éames http://eol.org/pages/7649/names
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1.1.3 Metadata in Digital Preservation

For digital preservation, metadata is prticular importance, as it is information that supports and
documents the digital preservation process. Wood¥aidentifies four tasks for preservation
metadata:

- List the technical details about files and structure of the resource and how to use it.

- Record the history of all actions performed on the resource, including any changes or
decisions made about it.

- Prove the authenticity through technical means and account for the continued custody of the
resource.

- Retain information on who has the respbiiy and rights to perform preservation actions on
the resource.

There are several tools that generate automatic annotations for files. Format identification (and
validation) can be performed by tools such as JHSVEroid®* and the UDFR (Unified Digital
Format Registry}. Extraction of metadata from files is supported by the National Library of New
Zealand Metadata Extraction Tl

The PREMIS (Preservation Metadata: Implementation Strategies) working group has published the
PREMIS data dictionafy, which defines a number of metadata fields that should be used for
describing digital objects.

1.1.4 References and further reading
Agosti, M.,Ferro, N. Annotations: Enriching a digital library. (2003). Research and Advanced
Technology for Digital Libraries, Volum2769 of Lecture Notes in Computer Science, Springer

Arko, R., Ginger, K.Kastens, K., Weatherley, J. (2006), Using annotations to add value to a digital
library for education. ELib Magazine, 12(5)

Gazan, R., Social annotations in digital library colleasi.(2008).DLib Magazine, 14(11/12)

Koivunen, M.(2005)Annotea and semantic web supported collaboration. Workshop on User Aspects
of the Semantic Web (Us&Web) at European Semantic Web Conference

Li, J., Wang, JZ. (2008) Reatime computerized anration of pictures. IEEE Trans. Pattern Analysis
and Machine Intelligence (TPAMI). 30(6)

Marshall,C.C. Annotation: from paper books to the digital library. (1997). In Proceedings of the
second ACM international conference on Digital libraries, ACM.

Marshal,C. C., Brush, AB . From personal t o shared annotati
abstracts on Human factors in computing systems, ACM.

2 \Woodyard D. (2002). Metadata and preservation. Information services & use, 22(2).
2 http://hul.harvard.edu/jhove

24 hitp:/iwww.nationalarchives.gov.uk/PRONOM/Default.aspx

% http:/iwww.udfr.org

28 hitp://metaextractor.sourceforge.net/

27 PREMIS Editorial Committeg2008). Premis data dictionary for preservation metadata. Technical report, March.
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PREMIS Editorial Committee. (2008). Premis data dictionary for preservation metadata. Technical
report, March.

Shalajee, P.Miller, L. (2002). Adding value to large multimedia collections through annotation
technologies and tools: Serving communities of interest. In Proceedings of the Museums and the Web
Conference.

Woodyard, D. (2002). Metadata and preservationrinfion services & use, 22(2).

1.2 Reputation

Preparing research data for proper preservation and reuse entails effort an@heosilingnessof

researchers to bear this burden is closely linked to associated reWwsmdsasingly, important
scienific bodes assert not only that indeed rewards are due but also that this asthelarly
achievement of its owf{

Consequently, me approach tenable rewardfor data publication i$o add and maintain functions to
research data repositories to capture and preseimenation which associate scientific reputation
with individual data sets.

Once reputation for research data sets becomes an accepted currency in the competition among
scientists, then research data repositories will to some ekt to actike journals.In this context

this refersfirst to the disseminatioractivities typically associated with research journalsis will
immediately lead to a desire to enhattoe reputation of thedatarepository, respectively of the data

sets available vithe repository, through.g.selectivity or elseexplicit or implicit ranking.

Selectivity in journals is meant to transfer reputation built by a journal to each of trspiteiished
from then on This mechanismwill to some extenbe made use of by data repositories as well.
Ranking within the holdings of one repositatgesestablish reputation on a scale calibrated by the
repository through the process employed, in particiieough prescreening othe itemssubmitted
and selectivity regarding the clientele allowed to submit judgments.

As mentionedn various places within this reppdandtaken uphere againAnnotation, reputation and
data quality are closely interlinketh this section dourth category visibility, needs to be made
explicit becauseeputation cannot be achieved without it.

1.2.1 Citation, persistent identifiers and research data repositories

Once the quality or ranking of a dataset is establistedurther build-up ofits reputationandi even
more important’ the transfer othis reputation tothe reputation ofts creatoris dependenon the
ability to cite data setsinambiguously and persistently

BMo st recent !l y i n Scleoce as amopeh erdtanpfisghe Rayd SocietyAScience Policy Centre report
02/12, http://royalsociety.org/policy/projects/scierpablice nt e r pr i s eEmpfehlpngen zuf Weiterethitwidklung der
WissenschatftlichenInformationsinfrastrukturen in Deutschland bis 2020 Wi s s en s c h a f-12,s Bedit , Dr s.
http://www.wissenschaftstale/download/archiv/23592.pdf

ODE-report D3.2 Baseline Report: http://www.alliancepermanentaccess.ecghtent/uploads/downloads/2011/11/ODE
WP3-DEL-00021_0_public_final.pdf

ODE-report D4.1  Executive summary of Report of |Integration on Data and cBtibfi:
http://www.alliancepermanentaccess.orglegmtent/uploads/downloads/2011/11/0GDE
ReportOnintegrationOfDataAndPublicatieesesummary_final.pdf
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In science, technology, medicine (ST)blishing practie, most articles are cited as a whole, while

in thecikoaclkeso it is clearly necessary to refe
consideringhe potentialsize or complexity of data setisis desirable tgprovidethe possibility to de
subsetsBeyond thisthere isa problem quite outside of reasonalanalogy with journal articleshat

of enhancements (read: correction of minor errors) and extersign, in coverage of space and time)

of datasets. Should those retain the sanaia@it? Should versioning be employed in one way or
another? How to reflect this through identifiers?

Thesequestions havbeen discussee.g.for an importantcorpus of economic data by Grétandby

otherd’, but are still nobeingansweredconsistently andinanimously.In the case of enhancement

and extensions practi cal Il imitations are brought for wai
datasets the volume of change can be so large or frequent to make tracking back impossible to
mare g e . O

It goesalmostwithout saying thatitese functions camestbe implemented reliably and impartiallyi

by professionalresearch data repositories. Researchdhteh are expected to gain reputatsitould
therefore banade available via suitabliatarepositories, not individual welor ftp-sites.The great
majority of research data is ngt stored insuchrepositoriesThis may change drastically as cultural
habits ofresearchchangei in particular, whether or not to cite datasets andcoufitd themon an
equalfooting with articlesfor evaluations. For that change to actuddgppenandto take hold, the
above questions need to lhelly answeredand adequate practicd®e implemented firmly and
transparently by repositories.

1.2.2 Research data journals

Research data certainly do not stand on their bwmmost cases they serve as the facts underlying
journal articles of scholarly books. Today, if at all, they are referred to from these texts via links or
haphazard wording within the textorthe ar e provi ded as WAsuppl ement al
the online systems of publishers. The customary processes of quality assurance, such as peer review of
articles, do not extend to these external sources or supplemegdatingmounting concerr™ One

could extend these concerns about journals by saying that using data of uncertain reputation is
beginning to undermine the reputation of journals themselves.

The new breel of data journalsis focused on the publication of original research data setd
corresponding explanations (efarth System Science Data (ESED)These journalsreate an

opportunity to gai reputation for the researchgy publisinghi gh qual ity ABhighnot at i
guality data

XGreen, T( 200W® ; Ndied Publishing Standards for Dat agrs,ODECDand Dat ¢
Publishing,doi:10.1787/787355886123

30 | awrence B., Jones C., Matthews B., Pepler,S. Callaghan S. iiCitation and Peer Review of Data: Moving Towards
Formal Data Publicatian International Journal of Digital CuratipR011, Vol. 6, No. 2, pp4-37, doi:10.2218/ijdc.v6i2.205

31 Maunsell,J, AAnnouncement Regarding Supplemental Matéridburnal of Neuroscience, 30(32):10888500, 2010.
http://www.jneurosci.org/cgi/content/full/30/32/10599

32 Overviews havebeen worked out in APARSEN WP38Report on Peer Review of Research Data in Scholarly
Communication http://www.alliancepermanentaccess.org/index.php/knowldge/memberesources/documentnd
downloads/?did=82and ODE WP4Kotarski R, Reilly S, Schrimpf S,rit E, Walshe K (2012). Repioon best practices for
citability of data and on evolving roles in scholarly communicatiohttp://www.alliancepermanentaccess.org/wp
content/uploads/downloads/2012/08/OBEportBestPracticesCitabilityDataEvolvingRolesScholarlyCommunication. pdf

33 http:#www.earthsystemsciencedata.net
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There is a clear distinction betweelassical "article journals"data repositorieand the new "data
journals'. Data journals not only focuexclusivelyon themaking availablef researctdatg theyalso
provide quality assurance mechanssispecifically geared towards research data. Jwrnal
mentionedabove Earth System Science DEESSD, is an example fosuch goolicy.

"The [journals] peereviewsecures that the data sets:

- are at least plausible and contain no detectable problems;

- are of sufficiently quality and their limitatigrare clearly stated;

- are open accessible (toll free), well annotated by standard metadata (e.g., 1ISO 19115) and
available from a certified data center/repository;

- are customary with regard to their format(s) and/or access protocol, however not proprietary

ones (e.g., Open Geospatial Consortium standards), expected to be useable for the foreseeable
n34

future!
By thus dAwrappingd a peer reviewed article aro
scientific practise to cite it. Journals exclusively dedotet o dat a publ i shing avoi
briefsd in classical journals or similar means,

citizens in scholarly publishing, diminishing their reputatidhis function may help in the interim,

until data citation is a matter of course. In the following section on quality it will be made clear that
peer review is not applicable to all data, so the other function of data journals, providing reputation to
creators, is not available to all.

An interesthg lemma arising for preservation is the necessity to establish and preserve a bilateral link
between the dataset in its repository and the data journal article (perhaps technically declared as an
annotation to the dataset).

1.2.3 Commenting and recommendation functions

Commentingor recommendinglatain repositories is another approach of adding reputation to data
sets. hedata review functionality that is pgasf the EASY systemdeveloped and implemented by the
Dutch Data Archiving and Networked ServicdBANS) is an exampleEASY enables users to
appraise data sets by awarding one to four §tafsis and similar examples are obviously modelled
after the successful and useful precedent of Amazoiarihr commercialentities

An advantage ofhe reviewfunctionis that the appraisals can be measured eaHilg simplicity of

the system also entails a disadvantage. The system does not record the reasons for the appraisals. This
problem is well know from classical articlesA high citation rate ismormaly assumed to indicate

high quality and relevance of the articlélThis measurement does nbbweverrecord the semantic

context of the citationsThe articlemight as wellget a lot of attention for a natjve reason, e.g. bad

practice or erroneous conciu® ns ( The eorltdi cfluesi amadu tw adited articles of t h
ever in physics)

Whateverthe mechanism and its measurements, its results will need to be preserved along with the
data itself, to preserve reputation. An interesting migrationlerigg¢ might arise when a repository
changests mechanisms or when data need to be transferred (handed on) or replicated to other
repositories.

34 http:/iwww.earthsystemsciencedata.net/general_information/about_this_journal Kl August 2012)

% See sectio2.2.3Example: EASY (DANS)
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1.2.4 Visibility

The buiding-up of reputation is closely linked to visibility. Therefore, research data repositiaries
not only have a functioms providers oftools enabling users to appraise data sets. They can also
increase their visibility. This is achieved via several avenues:

- Research data repositories malega sets visible to search engines.

- Data sets can danked via annotations or metadata. Based on these links users of one data set
can be guided to related data sets.

- The power of this referral function is greatly enhanced if a research data repository is
cooperating with journals whose author deposit dakated to their articles in this particular
repository.In this way the audience of the journals become potential audience for the data
repositorythus raising the chance of being discovered for all data sets of this repository.

- Annotationsmay very wellcontain information which could be used to measure appraisals of
a data set. In fact, annotations have the poteafiddeing much more helpfuto measure
reputation than streamlined systems like the above descdéted reviewtool of EASY,
because the Bs can explain what he thinks is important concerning a data set. The yet
unsolved challenge is the automatic extraction of these hidden appraisals.

The perhaps boldest move with respect to visibility is the recent announcement of Thomson Reuters to
createi t s fAData Citation Indexo. Considering that
evaluations only if publ i shethsiter aj poumalal | ost
selection criteri¥ will challenge repositoriedy many ways, in pagtular in the long ternto make

datasets not just citable, but take care that the number of citetiacisially nomegligible.

1.3 Data quality

The term quality is related to fithess for a purpose. Conversely, if quality of data is (completely)
unknown, thedata are not fit for any purpose ofuse. Therefore, it may not be justified (except

perhaps for historical reasons) to preserve unqualifieddsgar e t odaydés repositori e
this argument, it might turn out that much if not most of theirtents is in dire straits.

Whatever the practice to create, measure, assure or otherwise determine quality, it will entail creating

evidence which practices have been applied by whom and when and, of course, an estimate of error.
Both evidence and estinganeed to go along with the data itself and be preserved Witinét former

perhaps for a limited time, after which no further scrutiny is to be expected, the later for as long as the

data itself, because it will be needed owise of the data, in callations of error propagation.

Today, we see (e.g. in the examplesiapter2) these principles realized fully for very few data.
However, the topic of data quality is experiencing an explosive growth of attention, from funding
bodied’ andscientific societie® to datapractitioner®’. Consequently, the means to preserve quality
related information in a structured way will be in high demand, soon.

% MRepository evaluations el ecti on and coverage policies for the data c
(2012)http://wokinfo.com/media/pdf/DCI_selection_essay.pdf

37 EUROHORCSESF Task ForcfIEUROHORCs and ESF Vision on a Globally Competitive ERA and their Road Map for
Actions), 2009. http://www.eurohorcs.org/SiteCollectionDocuments/ESF_Road%20Map_long_0907.pdf

®AScience as an open enterprisefi, The Royal Soci ety Science
http://royalsociety.org/policy/projects/scierpablic-enterprise/report/
®Robinson, E., Meyer Movig tie. science eatahqaalitd diglogusVfordiard HEOS, Transact i

Grant Agreemen269977 PUBLIC 16/ 76



Date: 201202-28 D26.1 Report and Strategy on Annotation, Reputation and Data Quality APA O

Project: APARSEN RSEN OO

Doc. Identifier: APARSENRER-D26 1-01-1 0

As to the practices or processes establish quality two essentially different approaches can be
identified:

fi | f pétentially large number of articles are expected to rely on a (comprehensive or exceptional)
datasetd also known as reise of datad there is no way around the need to make sure, as far as
possible, that this dataset itself is reliable. There may be cmities of practise, e.g., in remote
sensing or monitoring of environmental data, which work by established practises of documenting,
testing and calibration of instruments, complemented by methods of)édoratic validation of
results. As long as thesinstruments and methods are operated by experienced, professional staff it
may suffice for quality assurance to affirm just that, and by making all necessary documentation
available. One might think of a priori quality assurance, here.

However, especiall in pure research, there are many innovative and evolving and therefore less
thoroughly documented and tested methods, which nevertheless produce substantial results, i.e.,
valuable data. It is this subset, which needs to be subject to quality assurpnstedori. How can

this, to put it loosely, "quality assessment with somewhat incomplete and/or ingenious
documentation/proof’ be done? One "obvious" answer is: Peer review, a method already practised
and reasonably well understood by the parties inubéve

Weredatasefust to beseen as staralone items, bth approachesxtend metadata or data themselves
by entries for error estimates aotatefi a u x i do¢umentg and othewvidence These itemsan be
treated a#t has already been discussed innf@re general sections on annotation and reputation.

The Royal SocietyrepoASci ence as a@n bemeé m se mtifieQlppernihsten o i d § :
the heart of the scientific enterprise. Publication of scientific theoresd of the experimental dn
observational data on which they are basguermits others to identify errors, to support, reject or
refine theories and to reuse data for further
capacity for selcorrection comes from this openness ¢eutiny and challengé™ These reflections
challenges us to widen the field of view to include the research and publication processes as a whole,
to include to processes of reception and scrutiny and its technical means in the presence of huge
amounts or amplex data.

The following sections provide an array of current thinking into the merging of data and computation
into the research and publication process as it influences and provides quality and describe or at least
hint at some of the challenges emaggfor preservation.

1.3.1 Interweaving publications and research data

Most recent research is based upon tahalsoexiss in digital format oreveisfibor n di gi t al o

is never printedThe validity and coherence of research data is a crucial factomiléteg the quality

of experiments and the resultipgu b | i cati ons. Considering the fl oo

canno longerbe seen as standalone resositb@t include all necessary properties and information
about the research topic anymofée data collected and ansdyl during the research process belong

to the publication as well and have therefore to be reviewed in their own right. Tools that support peer
review processes of publications and data increase the data quality immediatelawBinéness

American Geophysical Union, (2012) Vol. 93, No. 19, p. 189, doi:10.1029/2012E0190008

“pfeiffenber g e r "Eartid SystemCSaientesData" ,(ESED) A Peér Reviewed Journal for Publication of
Data , -LilDMagazine (2011) Vol 7, No.1/2,doi:10.1045/january20 tfifeiffenberger

1 The Royal Society (VI.2012)Science as an open enterpriSeience Policy Centre report, 02/12, London, The Royal
Society.royalsociety.org/uploadedFiles/Royal_Society_Content/policy/projects/sapelBA@SAOE. pdf
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fosters the quality of data as it encourages scientists to deliver highly maintained data sets. A further
concept is the close combination of research publications and the data they are based on. There exist
different ideas for allowing resedwers to rerun experiments and amsalythe claims the original
research statedSo-called executable papers integrate research data directly into the corresponding
publications. This allows other researchers to conveniently reuse data, retrace thecse@niiiow,

or verify results, thus enhancing the quality of data by inherent quality control. Scientific workflow
management systems (SWMS) allow the reproduction of complex experiments in a broader context, as
they allow researchers to model their expemts in a formal way. SWMS further allow automated

runs of experiments and therefore introduce exact reproduction in defined environments. This further
enhances the data quality and can easily be integrated into existing workflows.

The following section iges an introduction to executable papers, which allow researchers to rerun
experiments that lead to a publication and therefore validate and test the hypothesis under
examination.

1.3.1.1 Peer review and reproducibility

Research data have to meet stringent datdity standards in order to be useful to the research
community. Data quality can be achieved by many different factors, some of which have already been
introduced inthis section Additional to technical instruments and methods to improve the quality of
data, the concept of reviewing is an essential tool for assessing the quality of research. A fundamental
requirement for reviewing scientific experiments and theories is the possibility of reproducing the
statements made by scientists in their publicati®dhe validity of an experiment can only be judged if

it is possible to rerun a specific experimental setup under the same preconditions. This essential
standard applies to digital data more than ever, as the majority of research data is already digitally
available. The need for replicating scientific experiments by providing the underlying data has also
been addressed by governments who encourage scientists to make their data availabfé. tBypeers

data is only verifiable if it is accessible, understdmgl@nd coherent. This has to be ensured by using
standardized data formats and by checking for compliance with best practices of the field. The quality
of data can be enhanced further if reviewers are supported by tools enabling them to rerun experiments
and verify research results. The easier the access, usage and application of data and the corresponding
methods that were used, the lower are barriers for reviewing personnel and readers.

Peer review has a long tradition in research as the number on#rtdotreasing the quality of
research by assessing the contributions made by fellow researchers. The same is valid for data quality,
although it is even more difficult to judge as this often requires very specialized knowledge. Using
standard data formaiscreases the general data quality, but manual work is still required. Therefore
tool support is an essential factor for decreasing barriers for assessing and reusing research data.

2 House of CommonsScience and Technology Committé&8 July 2011)Peer review in scientific publicationighth
Reportof Session 20102, HC856 London: The Stationery Office Limited
http://www.publications.parliament.uk/pa/cm201012/cmselect/cmsctech/856/85602.htm
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1.3.1.2 Enhanced publications, executable papers and rich internet
publications

There exist different approaches that allow the integration of research data into publications in order to
enhance the quality of the overall outcome. Concepts such as entpapeed® and rich Internet
publicationd* enhance the understandability of pulicas by augmenting them with supplementary
content. Enhanced papers are publications that are augmented with links to additional multimedia
content, such as futbxt articles, comments, images and other sources available online and also to
research dataRich Internet publications feature multimedia content and interactive elements that
support the visualization of research results, such as interactive maps or tools for data analysis. Both
concepts are valuable, but do not allow rerunning experimentsginab data. This issue is tackled by
executable papéerswhich allow executing and therefore rerunning scientific workflows. These are
especially useful to increase data quality as they enable peers to detect quality problems regarding the
research dataConnecting publications closer with their constituting data enhances the validation of
experiments and fosters the reuse of this data. Both factors influence the quality of research in a
positive way. An overview of these approaches is givethénAPARSENA R e poa peer review of
research data in scholarly communicaéin

1.3.1.3 Problems, challenges and chances

Reviewing digital research data raises several new questions and problems in comparison with
traditional papebased peer reviews of scientific work. eTlesponsibility for the data quality is
distributed amongst different parties.

From the researcherés perspective, submitting r
positive effects on the data quality itself and the overall quality ofrélsearch outcome. The
awareness that their research data is peer reviewed imposes even more accuracy and carefulness in the
preparation of the data. It promotes the proper preparation of the data for the review process and thus
enhances reusability. Thiis turn fosters peers and scientists from related research areas to engage in
verification and also falsification of results, as it is easier to rerun experiments on the very same data.
By the same token, these advantages are associated with highgResstgchers need more time and

effort in order to prepare the data for practical reuse. This includes the delivery of data in the proper
formats and requires comprehensive documentation of the data sets. As the experimental data might
require considerablestorage space the distribution of the data sets can also become an issue.
Intellectual property rights linked to research data pose another challenge. They have to be respected
and treated in a way that complies to the requirements of researchers, re@pd/@ublishers. If the

research results are to be publicly availdbbes sometimes demanded by funderthe consideration

43 Sjerman, B., Schmidt, B., Ludwig, J. (2009) Enhanced Publications : Linking Publications and Research Data in Digital
Repositories. Surf EADriver. Amsterdam University Pss, Amsterdam.

4 Breure, L., Voorbij, H., Hoogerwerf, M. (2011) Rich internet publications: Show what you tell. Journal Of Digital
Information, Vol 12 (Nr. 1).

% Elsevier (14. Dec. 2010) Elsevier Launches Executable Paper Grand Challengeess release,

http://www.elsevier.com/wps/find/authored_newsitem.cws_home/companynews05_01788

David, K., Santos, E., Mates, P., Vo, H.T., Bonnet, P., Bauer, B., Surer, B., Troyer, M., Williams, D., Tohline, J.J.Freire,
Silva, C. (2011). A provenandesed infrastructe to support the life cycle of executable papers. Proceedings of the
International Conference on Computational Science, ICCS 2011

46 Pampel, H., Pfeiffenberger, H., Schéfer, A., Smit, E., Proll, S., & Bruch, C. (2BR&pprt on Peer Review of Research
Data in Scholarly Communication. Retrieved from http://epic.awi.de/30353/
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of property rights becomes even more obvious. This also entails that provenance information has to be
generated and stored in erdo be able to trace the custody and authorship of data. The same is valid
for authenticity and integrity information of data. Authenticity and integrity refer to the completeness,
validity and correctness ofata’’ It has to be ensured that transmiteegberimental data are protected
against deliberate or accidental manipulation. Privacy protection is another legal issue that regularly
needs close attention when dealing with certain kinds of research data.

From the reviewer 6s fseantffipdatais a mamr ptolhleen becausemssessingt y o
the quality and validity of data often requires domain specific knowledge for correct interpretation.

This special knowhow is often limited to a very smaltlesignated community. Substantial
documentabn can help to enhance the understanding of research data but it does not fully solve the
problem of complexity. Understanding the relationships among data in a set requires deep analysis by

the reviewers. Comprehensive data delivery puts another bundéie oeviewers, as they have to take

complex data analysis into account.

Many journals require blind or double blind peer review processes. This paradigm is essential for
unbiased research and it needs to be applied to research data in the same niaimappléed to
publications.lt has to be ensured research data remains uniquely identifiable. This requires the usage
of persistent identifief8 and mechanisms to discover and access researchQuthe positive side,

having access to research dateréases the insights which reviewers can gain. This dramatically
enhances their ability to judge the contribution of some research to a specific research area. In many
cases it also allows rerunning experiments, verification of the output and check #nyingddata

pool for consistency. This facilitates the discovery of errors in the data basis and the detection of sugar
coated data with a much higher confidence.

Publishers can provide access to original research data to their consumers and customete Fr
publishers' perspective, this constitutes a new service which can possibly be exploited commercially.
The direct linkage between the research outcome and the underlying data grounding enables enhanced
peer review capabilities that go beyond simpbevadloads of research data. Publishers also need to
adapt their infrastructure if they want to provide (sustainable access to) comprehensive research data in
addition to traditional papers.

As described in the APARSERIRe p o r Peer ®Review of Research Data Scholarly
Communication®”,r eposi tories are responsible for receivi
data sets in adequate formats and perform quality checks on these data. Another important task is their
long term preservation in order tedp them accessible for future research. Preservation is aggravated

as research data are provided in many different formats which are often combined to complex research
objects.

1.3.2 Reproducibility by using scientific workflow management systems

E-Science as eelatively new scientific paradigm has become more and more important in many fields
of research. Most of modern experiments are simulated in computational environments and involve
various steps for their execution. These in silico experiments are efteted as scientific workflows.

47 See APARSEMReport "Report on Authenticity and Plan for Interoperable Authenticity Evaluatister®y (2012)
version2.4. http://aparsen.digitalpreservation.eu/pub/Main/ApanWp24/ABBRREP-D24_1-01-2_4.pdf

8 See APARSENReport "Persistent Identifiers Interoperability Framework” (2012)
http://www.alliancepermanentaccess.orglegmtent/uploads/downloads/2012/04/APARSRERD22_1-01-1_8.pdf

49 Pampel, H., Pfeiffenberger, H., Schéfer, 8mit, E., Proll, S., & Bruch, C. (2012Report on Peer Review of Research
Data in Scholarly Communication. Retrieved from http://epic.awi.de/30353/
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Scientific workflow is defined as the computessisted or automated execution of a scientific process,

in whole or part, which usually streamlines a collection of scientific tasks with data channels and
dataflow constructdo automate data computation and analysis to enable and accelerate scientific
discovery. Such a workflow consists of various steps that require different computational processing
units, the usage of various tools and the exchange between diverse syptanadiz8d infrastructures

and management tools are neededorder to orchestrate complex experiments. This class of
applications is denoted as Scientific Workflow Management Systems (SWSEkt al*® define
scientific workflow management systems ‘&ystems that completely define, modify, manage,
monitor, and execute scientific workflows through the execution of scientific tasks whose execution
order is driven by a computerized representation of the workflow logfic'tontrast to Virtual
Research Brronments, which focus on collaboration between researchers and the sharing of
computational resourc&sSWMS highlight the workflow paradigm and the orchestration of services.

Taverna Workbenchis an open source project that allows to design and rukflees. It is a general
purpose workflow engineyhich can be used for various applications. Taverna allows to orchestrate
various local and remote services and to model the data flow between its components in order to
automate a process. Therefarés widely used in the scientific community and used for modelling
data centric experiment. is written in the programming language Jdwnd distributed under the

GNU Lesser General Public License (LGQPLTaverna provides a graphical user interface thaival
scientists to design their experiments in a convenient way and to visualize the data flow of an
experiment. An example of such a workflow is given in the figure below.

=0 Lin, C., Lu, S., Fei,X., Chebotko, A., Pai, D., Lai, Z., Fotouhi, F., Hua , J.,(280Rgference Archiecture for Scientific
Workflow Management Systems and the VIEW SOA Solution. IEEE Transactions on Services Computing;922)ior9
10.1109/TSC.2009.4

51 http:/iww.jisc.ac.uk/whatwedo/programmes/vrel
52 www.taverna.org.uk
3 www.java.com

54 www.gnu.org/lcenses/Igpl.html
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MPIURL

MPIURLEaseName gxtractMP3IFileMamesFromHT MLDoc umen}

Y

fetchMP3FromURL

¥

encodeBasebd [WebServiceAuthenticationVouchg

Etureﬂmacﬂn nREST Ground TruthURL

“a

mergeToSingleVector

S

iconvertSomlibToARFFFormat

Y

doClass ify

S Workflow outpu

DetailedClassificationResults| [ClassificationAccuracy '

lllustration 2 Scientific workflow modelled in the Taverna Workflow engine®

This workflow is used to perform genre classification of music MP3s. It is modelled in Taverna by
invoking different services (called processors) and performing various operations by provaling th
output of one step as input to further processing steps. Taverna provides variouto-ressdy
processors and can be extended by the use of the BedhShspting language. Furthermore,
Taverna can invoke remote services via REST interfaces and itlgsa repository for Web services

that can easily be integrated into a workflow. This allows the orchestration of complex scientific
workflows. By using a SWMS like Taverna scientific experiments can be automated and therefore
rerun in precisely the sammeanner as the original experiment has been performed. The representation
of a workflow as a graph is convenient for describing the causal sequence of the experimental steps

55 Mayer, R., Rauber, A., Neumann, M.A., Thomson, J., Antunes, G. (2Bi&erving scientific processes from design to
publication. Proceedings of the 15th International Conference on Theory and Practice of Digital Libraries (TPDL 2012)

%6 \www.beanshell.org
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and can also be used as a visualization tool for experiment design. Tavernatdagsatheut the
execution of a workflow in an internal database. This database contains provenance data, which can be
used as additional metadata about the causal relationships between the invoked processors. This
provenance data can be exported into oiffe formats for further processing. Thus it is possible to
store the data in the format of the Open Provenance Model, which is introdusBARSEN-Report
"Implementation and testing of an authenticity protocol on a specific doif2fih2)°>’

There exists a variety of SWMS for differeptirpose®, like Kepler® or VisTrail$®. They have
different backgrounds and stem from communities having other redegekfroundsThese systems

have in common that they enable easy reproduction of definedflevaskin scientific domains.
Executing, rerunning or validating scientific experiments becomes much easier for scieitigts

these systems. Using complex computational models and workflow engines does have many benefits
for scientists and publishers, tbimtroduces new challenges regarding the preservation of research
experiments.

1.3.3 Long term preservation of scientific experiments

Scientific workflows as described in the previous section are used to model complex experiments in a
detailed and formal way. éhce, their course of actions and data flows are specified and can be
understood, interpreted and reproduced by peers for the verification of the results of the corresponding
experiment. Such workflows are often assembled of many individual steps, wicketlies rely on

third party libraries and external resources, such as Web services.

Using resources that are beyond the area of influence of an individual scientist is a risk factor for the
preservation of scientific experiments. However external compemea essential for many scientific
workflows. Although the data flow of an experiment might be clearly defined, remote resources can be
considered as a black box component that reacts on provided inputs by delivering the desired result.

Their internal cafiguration or behaviour might be completely unknown and could be changed any
time without prior information. This uncertainty impairs the reproducibility of research experiments
whenever third party components or remote servicesused’. The sample woflow described
previously has several components that could cause problems because they rely on external resources.
Web services can change their behaviour or become offline. Third party libraries can become obsolete
as well and their maintenance can s&mny point in time. In contrast to Web services, local third

party libraries have the advantage that they usually can be accessed and preserved for later reference.

In the workflow depicted inlllustration 2the sample data is retrieved from a remote \Wetver,

which provides a set of music files for testing the classification algorithm. In the next step, these

sample files are transmitted to a remote Web service, which extracts the feature vector. This Web
service is also located on a remote machineitisdonly known that it accepts one MP3 file at once

and that it requires an authentication voucher, which prevents the service from being abused by non
authorized users. In a parallel step, the so called ground truth, to which the extracted fedthees wil

5" http://aparsen.digitalpreservation.eu/pub/Main/ApanWp24/APARSER D24 _201-2_2.docx

%8 Curcin,V., Ghanem, M.. Scientific workflow systemean one size fit it all?. (2008). Biomedical Engineering Conference,
CIBEC 2008.

59 www.keplerproject.org
0 \www.vistrails.org

1 De Roure, D., Belhajjame, K., Missier, P., Gorkarez, M., Palma, R., Ruiz, J. (2011) Towards the preservation of
scientific workflows. 8th International Conference on Preservation of Digital Objects iPRES 201
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compared to, is retrieved from a different URL on a different server. In the next step, a local but
external library is used in order to classify the music features against the ground truth and return the
result. From a preservation perspective, prsg the music files and the ground truth, which have
been downloaded from remote servers, can be archived in a classical way. If these files exist in an
archive, they can be provided for later reference to the workflow in order to obtain the same results
More difficult is the preservation of Web services, as they can disappear from the Web or change their
behaviour at any point in time. Therefore precise descriptions of the requirements of the Web service
results and their analysis are crucial. By udimg information gathered in previous executions of a
workflow, a simulation of a service becomes a solution to some extent. Also, previous responses from
a remote service can be preserved and used as dsamiges, in order to understaiidand if
necessay, to redevelop the operation of a workflow at a later point in time.

Third party libraries introduce more complexity to a workflow. These libraries might have
dependencies on local execution environments, which also have to be preserved in ordetuatperp

the compatibility with other components of a workflow system and vice versa. Therefore, detailed
documentation of the versions of software libraries, operating systems and other components in use is
necessary in order to preserve the SWMS and dtsgssing components. This small sample workflow
already demonstrates the complexity of the preservation of scientific workflows. Although SWMS add
another layer of complexity and issues a challenge to the preservation community, they enhance data
guality and the reproduction of experiments.

1.3.4 Conclusions and outlook of executable publications and scientific
workflow management systems

Today, he majority of scientific experiments is at least partly based upon computational steps and
would thereforebenefitfrom new forms of scientific publications closely connected to underlying data

and softwareSuch aclose connection enhances data quality of the whole scientific process. It allows
peers to reproduce results and thereby enhances the quality of the ddi@ puidlication. The reason

for this enhancement is on the one hand based on the fact that researchers have to publish their data
sets. On the other hand this data has to go through a review process itself. Scientific workbenches
allow design complex expienents without detailed knowledge about the systems themselves and they
provide precisely defined workflow models without a lot of extra effort. The biggest benefit for the
research community is the possibility of rerunning and thereby reproducing $cierperiments,

which enhances the quality of research dramatically. In order to keep the insights gained for posterity,
these experiments and the research data have to be preserved in archives, which can be accessed many
years later. This is still a chalige, as the experiments get more and more complex and rely on
external resources, which are beyond the scope of a single administrative entity.
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2 Annotation, reputation and data quality: Approaches by APARSEN partners

This chapter illustrates approaches to the challeagastation, reputation and data quafityrsied by
APARSEN partner organisations. Consultations with these parteeessed as a basis to develop the
guestionnairgo inquire notions across APARSEN these challenges.

2.1 Annotation and annotation services

The following examples point to someactivities of APARSENpartnersin the area of data
annotatior?” Two of the exampleshighlight why the broadterm "annotation" was used instead of
"metadata;oneshws how far HfAcl assical 6 metadata can supp

In the Netherlands thalfalab projecf® aims at making different annotation systems interoperable.
FORTHICSIis developing software that helps updsgenantic descriptions

2.1.1 Example: Alfalab (DANS)

DANS® is partner in the AlfaldB project. This project is funded by The Royal Netherlands Academy

of Arts and Sciences (KNAW) as part of its strategy of supporting humanities research in general, but
in particular the digital (methods) and computational humanities. Digital methods witlin
humanities can be used to stimulate and promote interdisciplinary cooperation and synergy.

To stimulate and promote interdisciplinary cooperatwithin the Alfalab projecDANS is designing

and developing a demonstrator that shows how heterogenaaotations from different disciplines

can be made interoperable using Open Annotation Collaboration {€)A6)v these can be managed
from a central point of access and how these can be interrelated to allow interdisciplinary discovery
and/or usage of th#ata to create a synergy between disciplines.

OAC "seeks to facilitate the emergence of a Web and Resoentdc interoperable annotation
environment that allows leveraging annotations across the boundaries of annotation clients, annotation
servers, andontent collection&®’

OAC will be used to exchange annotations between the annotating tools and the central demonstrator.
By using the OAC, and its fundamental linked data principles, DANS will demonstrate how
heterogeneous annotations can be interoperafbw these can be interrelated and how these
annotations can be related to other public data sources such as DBPedia, GeoNames, etc.

%2 The description based on http:/alfalablog.huygensinstituut.nl and on
http:/Aww.openannotation.org/wiki/index.php/User:AWittevestersion: 22 March 2011, 17:03]

% http://alfalab.ehumanities.nl/

5 http:/iww.dans.knaw.nl

% http://alfalab.ehumanities.nl/

% http://www.openannotation.org

57 http://www.openannotation.org/wiki/index.php?titte=Main_Page. [Version: 9 August 2011, 15:39]
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2.1.2 Example: Data Preservation in High Energy Physics" (DPHEP)

As data from high energy physics (HEP) experiments usuallganglex and unigue, the community
started the initiative "Data Preservation in High Energy Physics" (DPEiER)reserve the output of

the experiments (DPHEP, 2009 and DPHEP, 2012). They studied the complexity and diversity of the
research data output HEP. As there are many community standards and individual solutions within
experiments, it was important to get an overview. The DPHEP group distinguished four different
levels of research data in HEP with the most comprehensive layer including "balstatatevhich is
amongst others simulation/analysis software (DPHEP, 2009). This level is needed to maintain full
potential of the experimental data. In the DPHEP model, data associated to a publication makes up the
highest level of abstraction and themef@omprehension research data. This is what is handled on the

data repository HEPD&fsand INSPIRE.

Preservation Model Use case

1. Provide additional documentation
2. Preserve the datain a simplified format

3. Preserve the analysis level software
and data format

4. Preserve the reconstruction and simu-

Publication-related information search
Outreach, simple training analyses

Full scientific analysis based on existing
reconstruction

Full potential of the experimental data

lation software and basic level data

Table 1The four levels of research data in HEP in order of increasing complexit§

2.1.2.1 Activity: HEPData integration in INSPIRE

INSPIRE is the digital library and first point of information in the field of HEP. It is eoperation
between CERN?, DESY"®, Fermila* and SLAC®. INSPIRE provides not only literature but also
additional tools to support researchers' daily work like citation analysis tools or a portal to job
vacancies in the field.

Additionally to publications, it recently integted additional data from the only data repository in
HEP.These are tables that are displayed in a tab labelled with the source they are coming from which
is complementary to references, citations and plots in context with the publication they befang to.
valueadded service, a Digital Object Identifier (DOI) will be assigned to most of the data sets on
INSPIRE. This DOI assignment will be done in-aperation with the international initiative

% http://www.dphep.org/

% http://hepdata.cedar.ac.uk/
" DPHEP Study Group, 2009.
" http:/finspiehep.net

2 http:/iwww.cern.ch

™ http:/iwww.desy.de/

™ http:/iww.fnal.gov/

'S http:/iwww.slac.stanford.edu/
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DataCité®. DOIs can be used to track the reuse of thesasess. In addition versioning of DOIs
facilitates the identification of the most current data version. This will be done on INSPIRE as
citations for data will be part of the overview of citation metrics provided.

Metadata quality is an important issue thie INSPIRE platform. The datasets are submitted with
sufficient metadata to fulfil the mandatory requirements from DataCite to assign’ Didis data are
submitted to the data repository HEPData, which is very well known in the community. There is no
submission interface but submission is done via mail or tailored solutions for bigger files, so
submitting data is actively done by data creators. Therefore, the repository staffs are always in contact
with the submitters and other community members whades getting high quality metadata.

The submitted data are checked for format compatibility by the HEPData staff. If the format does not
match the community standard, they are transformed. The data repository provides export possibilities
to commonly usedisualisation or analysis platforms. These format variations are created on the fly
and not stored and preserved additionafurthermore, the repository staff members provide
summaries for some data sets as an additional service.

An important part of ta data is the describing of the table headers. They provide information about the
type of physical process as well as further description about the circumstances under which the
experiment was carried out. These mathematical formulas were written by BieaktEstaffs in a
special texdbased notationll{ustration 3) and are displayed better readable on INSPIR&Ss{ration

4). In both cases however, they are fully searchable.

PT: =15 GeV
YRAP : 2.04.5
SQRT(S) : T000.0 GeV
SIG IN NB

lllustration 3 Header of a data table on the data repository site

pr < 15 GeV
y =20-45
s =T00GeV
o (NB)

lllustration 4 Header ofa data table on INSPIRE

8 http://datacite.org, see chapter 2.2.1

" These are the properties: identifier, creator, title, publisher, and publication year. Yet, DataCéevaitevproperties and

as comprehensive metadata information as possible should be proiidsse it was submitted with the data. For example,

it is possible to include versioning information and information about licences that are connected witta thetsdarhe
property "version" is especially useful as there might be updated or corrected versions of data sets and all versibas should
available and citable. Therefore, there will be different DOIs for the several versions of one dataset.
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For the community, it is important that a trusted third party manages the data so that integrity is
assured. The data repository has beeapgreciated platform for decennia. INSPIRE became a trusted
institution during the last yas through providing different services to the communityrasdarchers

are very eager to see INSPIRE offering even more services and tools. INSPIRE already provides
different possibilities for the community to improve the data provided, like updatiegemnees for
papers.

In the future, INSPIRE will be connected to projects like OREHNd its metadata will hence be
complementedby links totheseotherservices.

2.1.2.2 References and further reading:

DPHEP Study Group. (2009). Data Preservation in Highrgy Physics. Arxiv preprint
arXiv:0912.0255, (November);18. Retrieved from http://arxiv.org/abs/0912.0255

DPHEP Study Group. (2012). Status Report of the DPHEP Study Group: Towards a Global Effort for
Sustainable Data Preservation in High Energy Physicdy Areprint arXiv:1205.4667 , (May),-23.
Retrieved fromhttp://arxiv.org/abs/1205.4667

South, D. (2011). Data Preservation in High Energy Physics. Arxiv preprint arXiv:1101.3186, (May),
1-18. Retrieved fronmttp://arxiv.org/abs/1101.3186

2.1.3 Example: Research and development activities of FORTH-ICS

There is a trend towards semantic descriptions (e.g. semantic annotations over documents, or
ontologybased annotations of various scientific data). These descaptom expressed using
elements from one or more metadata schemas or ontologies.

However, Semantic Web Ontologies are not static but evolve as the understanding of the domain (or
the domain itself) grows or evolves. This evolution happens independenitlg ohtological instance
descriptions (for short metadata) which are stored in the various Metadata Repositories (MRs) or
Knowl edge Bases (KBs). However, it is a common
ontologies to their latest versions (efgr reasons of interoperability). This is done"byigrating' the

available metadata to the latest version of the ontol@&gelllustration5 andlllustration 6)

"8 http://bout.orcid.org/

Grant Agreemen269977 PUBLIC 28/ 76


http://arxiv.org/abs/1101.3186

Dat.e:2012-02-28 D26.1 Report and Strategy on Annotation, Reputation and Data Quality AP A OO
Project: APARSEN OO
RSEN

Doc. Identifier:APARSENRER-D26 1-01-1 0

Scientific Terminology Social Data Geopolitical Areas
domain
immune @‘, knows
response
range

immune
response

domain range

innate

. domain
immune

lllustration 5 Examples for schema/ontology evolution (a)

Cultural Documentation

P37 is identified by
(identifies)

P7 tock place at
(witnessed]

E53 Place

| E44 Place Appellation

E4 Period

arme
{is former or Current location of )

2ot locatinn

E18 Physical Thing

CIDOC CRM

= P7 tock place at N
forms part of) [was destination of)
P83 falls within ES3 Place E9 Move
|contains) P27 moved from

[was erigin of)
P37 is identified by
(identifies)

P25 movied

E44 Place Appellation (moved Hy)

P58 has section definition

E46 Section Definition I( — — I E18 Physical Thing |

| E47 Spatial Coordinates

E48 Place Name v

E45 Address | E19 Physical Object |

lllustration 6 Examples for schema/ontologgvolution (b)
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Usually such migrations are not difficult because new ontology versions are usually compatible with
the past versions. However such migrations incur gaps regarding the specificity of migrated metadata.
This results in inability to distinguis those metadata that should beexamined for possible
specialization (as consequence of the migration) from those for which this is not necessary. For this
reason there is a need for principles, techniques and tools that can manage the uncertagayoncur
such migrations, specifically techniques which can identify automatically the descriptions that are
candidate for specialization, compute, rank and recommend possible specializations, and flexible
interactive techniques for updating the metadatagiepry (and its candidate specializations), after the
user (curator) accepts/rejects such recommendations. This problem is especially important for
"curated" KBs which have increased quality requirements.

FORTH aims at developing principles, techniques software tools for tackling such issues.

A prototype tool (called RIMQAI RDF Instance Migration Quality Assistant) has already been
implemented (some indicative screen dumps are given in illustratiofisaXd the current research
results were submitteahd accepted for presentation and publicatioRras2012>

A prototype tool (called RIMQAI RDF Instance Migration Quality Assistant) has alred&dyen
implemented and the current research results will be submitted for publication to iPréS2e12
lllustration7 - lllustration9).

.| RIMQA : Create a New Project S e B S
Initial |
ontology ‘
Project Name : 1st_Project [
Subsequent ‘
version of the ‘
ontology
Source Ontology File (.rdfs) : Browse... CA\2_schema_100_7_0.5_1.7 rdfs
Instance
triples
Instance Descriptions (.rdf) : Browse... CAinstances_100_7_0.5_1.7 rdfs.raf
. Possible
instance
triples
Destination Ontology File (.rdfs) : Browse... CA3_schema_100_7_0.5_1.7.rdfs
Namespace
Possibilities (.rdf - optio CAnewPossibleModel_1_2 rdf
URI J
Namespace URI: Ciswtech/SwkmTestSuite/trunk/main/data/ SyntheticDataForZeginis/schema_100_7_0.5_1.7.rdfs# v
Start Curation

Illustration 7 RIMQA - Start screen

Y. Tzitzikas, A. Analyti and M. KampourakiCurating the Specificity of Metadata while World Models Evolve
Proceedings of the 9th Annual International Conference on Digital Preser{iBties2012), Oct. 2012, Toronto.
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|| RIMQA : Show All Possible Class Instance Triples

List of all

Accept |

Save eKB l

possible class
All Possible Class Instance Triples :

-
exres746 rdftype exKB_201317_Class0
exres746 rdftype exKB_201317_Class6
exres771 rdftype exKB_201317_Class0 E
exres680 rdftype exKB_201317_Class0
exres470 rdfitype exKB_201317_Class0
exres550 rdftype exKB_201317_Class0
exres827 rdftype exKB_201317_Class0
exres346 rdftype exKB_201317_Class0
exres346 rdftype exKB_201317_Classb
exres529 rdftype exKB_201317_Class0
exres125 rdftype exKB_201317_Class0
exres795 rdftype exKB_201317_Class0
exres579 rdftype exKB_201317_Class0
exres274 rdftype exKB_201317_Class0
exres633 rdftype exKB_201317_Class0
exres161 rdfitype exKB_201317_Class0
exres132 rdftype exKB_201317_Class0
exres323 exKB_201317_Class60
exres323 exKB_201317_Class60_2
exres323 rdftype exKB_201317_Class0

exres282 rdftype exKB_201317_Class0
exres282 rdftype exKB_201317_Class94
exresg822 rdftype exKB_201317_Class0
exres900 rdfitype exKB_201317_Class0

instance triples

lllustration 8 RIMQA - Recommendation of possible refinements

|| RIMQA : Accept/Reject possible classes associated with an instance /—‘\ W
3 Certain
Selected
s A classes of
. ox* nstance A
Selected Instance: ex:res350 the instance

Certain Classes : |ex:Class47 \ v ‘
Possible classes
for the selected
instance
Possible Classes : exKB_201317_Class0
exKB_201317_Class47
Accept
Reject
Save eKB

Push the "Accept"” button if you want to add a possible class to the certain classes of the selected instance
Push the "Reject” button if you want to remove a possible class from the possible classes of the selected instance
Push the "Save eKB" button if you want to save your changes and update the extended KB (eKB)

Close

lllustration 9 RIMQA - Recommendation of possible refinements for one particular object
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2.2 Reputation

Reputation is a key currency in the science community. As of now there is no established system to
reward scientistwho make their research data available for reuse. One cornerstone to build such a
system is an infrastructure that makes research data citable as is possible with publications.

The German projectPublication and Citation of Scientific Primary Dataias a early (2003005)
approach tackling this challenge by developing identifiers which could be attached to data sets. Since
2009DataCitemade this approach operational, on a global scale.

The Data Archiving and Networked Servicdaveloped and operates lioie archiving system" EASY
which includes a module enablingcommendingrchived research data sets

The two above menti@d projecs provide "research journal functionalities” but stop short of actually
starting a data journalEarth System Science [atournal" is pilot project for data journals.

2.2.1 Example: STD-DOI and DataCite (Helmholtz Association)

Funded by the German Research Foundation DFG for the perioeRR083the project "Publication

and Citation of Scientific Primary Data" (STDOI)® aimed to make reseh data citable as
publications. The STHDOI project used persistent identifiers to identify data sets. Persistent
identifiers provide the opportunity to improve findability and accessibility of research data. One
purpose of the projéevas to advance methods of data citati@gncitation of a data set adheres to the
classical citation rules in scientific literature, e.g. author(s), publication year, data set name, persistent
identifier"® To improve the citation of data sets a Digifabject Identifier (DOI), a persistent
identifier, was used. The use of persistent identifiers is also considered to enhance the reputation of the
data producers.

Since 2009 the international initiative Dataé%t'éhelps researchers to find, access, anderelata.
The initiative builds on the experience of the STD DOI project. Extract fronD#iaCite project
description:

"By working with data centres to assign persistent identifiers to datasets, we are developing an
infrastructure that supports simple aaffective methods of data citation, discovery, and access.
Citable datasets become legitimate contributions to scholarly communication, paving the way for new
metrics and publication models that recognise and reward data sHaring.

The following examplelows the citation of a data set in an arfitie the journal'Palaeogeography,
Palaeoclimatology, Palaeoecoldgy

8 http://www.stddoi.de

81 Klump, J., Bertelmann, R., Brase, J., Diepenbroek, M., Grobe, H., Hock, H., Lautenschlager, N20863l.Data
publication in the open access initiative. Data Science Journak&3.di:10.2481/dsj.5.79

82 hitp://datacite.ty
8 http://datacite.org/whatdowedo

8 Bruch, A. A., Uhl, D., & Mosbrugger, V. (2007liocene climate in Europ@ Patterns and evolutionA first synthesis of
NECLIME. Palaeogeography, Palaeoclimatology, Palaeoecology,-233(¥7. doi:10.1016/j.palaeo.2@®3.030
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References of data available online in the PANGAEA data base

Akgin etal., 2007 Akgdn, F, Kavseri, M5, Akkiraz, M.S., 2007, Meogene palaeoclimate reconstrucitions in Anatolia (Turkey). PARNGAEA,
doi 10159 HPARGAEA 596351 . | View Record in Scopus || Cited By in Scopus (26)

Bihme etal, 2007 Béhme, M. Bruch, AA Selmeier, A 2007 diocene palaeoclimate reconstructions from the Morth Alnine Foreland Basin in Germany,

lllustration 10 Example of a data citation

The cited data set is accessible on the PANGREAta repository:

"Each dataset can be identified, shared, published and cited by using a Digital Object Identifier (DOI).
Data are archived as supplements to publications or as citable data collections. Citations are available
through the portal of the German Nationalraity of Science and Technology (GetInt8).

Such procedures are also supported by other data repositories like DRYAD or ICDP Scientific Drilling
Database:

- DRYAD: "Dryad is an international repository of data underlying {peeiewed articles in the
basic ad applied biosciences. Dryad enables scientists to validate published findings, explore
new analysis methodologies, repurpose data for research questions unanticipated by the
original authors, and perform synthetic studf€s.

- ICDP Scientific Drilling Dathase:"The Scientific Drilling Database is operated by the ICDP
Operational Support Group and the Data Center of GeoForschungsZentrum Potsdam. It holds
data resulting from ICDP projects and other projects supported by the ICDP Operational
Support Groupy®®

2.2.2 Example: ODE project (several APARSEN partners)

Some APARSEN partners explore the practices of data citation in the ODE project.

"The project will identify, collate, interpret and deliver evidence of emerging best practices in sharing,
re-using, preservingnd citing data, the drivers for these changes and barriers impeding progress, in
forms suited to each audient®.

In 2011 the ODE project released a comprehensive repdtintagration of Data and Publications
The report describes credit as an impatriacentive for data sharinResearchers need to get credit
for data as a first class research oBf8cThis finding is widespread across the disciplines. The editors
of Nature Biotechnology already brought it to the point in 2009:

8 http://mww.pangaea.de

8 http:/ww.pangaea.de/about/

87 http://datadryad.org/about

8 http:/iwww.scientificdrilling.org/front_content.php?idcat=239
8 http://odeproject.eu

90 Reilly, S., Schallier, W., Schrimpf, S., Smit, E., & Wilkinson, M. (20H¢port on Integration of Data and Publications.
Retrieved from http://oderoject.eu/outputs
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"Data DOIs would nobonly enhance a researcher's reputation but also establish priority of data
generation. Most important of all, they would provide a way to acknowledge the time and effort
individuals must invest in sharing data, which ultimately benefits the scientifimwoity as a

whole!®!

2.2.3 Example: EASY (DANS)

The APARSEN partner, Data Archiving and Networked Services (DANS), has enabled commenting
of datasets stored in tHe®nline archiving systefnEASY, in accordance with pr@efined criteria,

since 2010. EASY enablescess'to thousands of datasets in the humanities, the social sciences and
other disciplines. EASY can also be used for the online depositing of researtf Tamassessment

of a dataset becomes visible for the user, if two assessments have beeteduioma dataset. A
ranking system shows the reputation of a dafdset

Data Archiving and Networked Services

Detailed reactions for 'De steentijd van Nederland'

Below you can see how users have responded to the dataset 1 ". The legend to the rnght explains the ratings Ratings:

® S: very good
® 4: good
® 3: nerher good nor bad
e 2 insufficent
® 1 bad
Aspect Rating
(5) (4) (3) (2) (1) (n/a)  Average rating
data quality 4 4 1 o o 0O WRNRW (4.25/5)
quality of the decumentation “ 6 2 0 o 0O wRWww (a.17/5)
completeness of the data “+ S 2 o C RN (a.a8/5)
consistency of the dataset (If applicable) 1 . 2 1 C LA A A (263/5)
structure of the dataset (If applicable) 2 “ 2 1 0 3 wRNN (3.78/5)
usefulness of the file formats 3 S5 4 o ? RN NT (3.902/5)
9 out of 12 reviewaers of thus dataset recommend the use of it

of this dataset have pubkshed using this dataset
5 out of 12 reviewers of this dataset intend to use this dataset for 3 publication

lllustration 11 Assessment of the dataset "De steentijd van Nederland"

2.3 Data quality

Data quality is a crucial factor when building an infrastructorelong term data presetion and
reuse. The scientistinterest in depositing their research data in such an infrastructure and to reuse
date being made available waeis closely linledto their persuasion that acceptance of data into the

%1 Credit where credit is overdue. (2009). Nature biotechnology, 27(7), 579. doi:10.1038/r87%709
92 https://easy.dans.knaw.nl

9 A detailed description can be found at: Data Archiving and Networked Services. (P@itd)Reviews. Pegeviewed
research datd&etrieved from http://www.dans.knaw.nl/en/content/categorieen/publicatiesftlatissdigital-archiving5
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system isan indication of quality and that the reputation of findings based on the reuse of data is not
compromised by doubt concerning the quality of the data source.

In the context of long term data preservation the issue of quality is not limiteddatthevhch are to
be preserved for reuse but relate equally to the infrastructure which is to preserve these data and make
them available for reuse.

This double challenge is reflected in the midtietted programQuality Assurance Framework for

Earth Observatidhcurrently being developed and implemented by the European Space Adency.
national project, MaNIDA, faces the challenge and chance to reengineer high quality data management
from sensor to dissemination on a large scale, in a complex social enviroAnjauntnal, ESSD, ties

to establish quality checking on those data not yet emerging from such systematic environments.

2.3.1 Example: MaNIDA - Coordinated provision of quality information
(Helmholtz-Association)

In Germany, a number of funders and operaitirsgitutions are responsible for a sizable fleet of large

and midsized research shiffsrepresenting a huge investment and many millions of Euro in operating
cost per yearThe following discussion should be viewed considering that three of the projewtrpa

are Helmholtz centers, operating large research infrastructures (ships, airplanes, fixed monitoring
systems underwater and at sea, and a long term data repository), two universities and one government
agency (with another long term preservation oigs

In late 2011, a Helmholtz projedlaNIDA, was kicked off which is to provide two major outcomes

The most visible one will be to provide researchers with access to all data from German marine
researchparticularly from the ships mentionadbovei at the insistence of researchers and funders
alike. More behind the scenes, there is also the major task to define and implement cpralitypn
andquality assurance methods.

It is actually the easy part to provide the technology to harvest metadata rma#te them searchable
and browsble. Thisbeame clear even to those who had nmeviouslybeen involved in long term
presevation of data, after a brief period.

Theprimaryand very hard problem is to agree on and impleraenimmon naming athe paraneters
measured possibly according to (eenging) international standardsnd to harmonize conditions of
accessln the context of access it was cons@ttor a brief period to stordigitized diplomatic letters
along with data, whiclfor each expeditin and each country affected lay out which parameters may be
measured in its exclusive economic zone and perhaps impose restrictions on the use of such data.

There is a huge variety of other attribuitdike namingand numberingf expeditionsg which ned to
be harmonizethordert o i mp| ement u S’arfd inldetestépatential) dufilitates. e t s 0

Regarding quality, even before describing proess assure a common or at least similar quality of

results, the institutions involved need to findronon ground otthe fi dscriptors for data quality and
processing leveds . Amongegaghigesal i ty f | ags one oflthe contlibltingst r at i
projects, COSYNAdocuments its use of an attribute indicating quality assurance. Note that one of the
problems addressedtise need to deviate from an existing international convention.

9 https://www.port&forschungsschiffe.dschiffe

% http://en.wikipedia.org/wiki/Faceted_search
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3.11 Quality Flag Scheme

COSYNA uses a uniform scheme of Quality Flags (QF) applicable to generated/processed data for physical,
chemical and biological parameters:

QF Definition Criteria
0 No quality control no QC applied
1 Good data delayed QC passed
2 Probably good data all NRT QC checks passed
3 Probably bad data NRT QC not passed, data potentially correctable
4 Bad data NRT and/or delayed QC not passed
9 Missing data data not available

Remark: The coding (QF) and the definitions are a subset of the SeaDataNet QF scheme’ and comply with
the recommendations of EUROGOQOS/DATA-MEQ? and MyOcean® for Near-Real Time Quality Control
(NRT-QC). The criteria have been chosen in order to establish one uniform and unambiguous scheme
applicable to the complete process of NRT and delayed QC. Thus, the criteria differ partly from the above
mentioned recommendations, e.g. QF 1 (good data) is only set after delayed QC has been passed
successfully.

lllustration 12 Quality Flag Scheme of the COSYNA project

Similarly, there is discussion even about a coarse naming for procéssigy One might think that

somet hi ng | i(¢alibratédgueahty conadilegl primaryd at ad and dAderi ved d
good enough. But here a distinction between what can and todegislone in near real time and what

should be done beforchiving is neededla distinction completely lost on the majority of MaNIDA
participants not previously involved in NRirocessing anellissemination of data.

Regarding data levels, COSYNAand perhaps MaNIDA, following their lead is oriented at the
definitions from remote sensingEEA) 1 but sees the need to differentiate here as dwed,to the NRT
challengeseelllustration 13 below.

% HCOSYNA Quiality Assurance Framewark (2011), unpubl i s@GOSUNAt @oastainGbsedtiond o ¢ u me n
System for Northern and Arctic Seastp://www.hzg.de/institute/coastal_research/cosyna/
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Doc. No : CO-DM-001 Issue: 1 Rev: 0.14
Name : Common level structure for data
e COSYNA used within COSYNA
Datamanagement Date o 2012-03-09
COSYNA Page  :2
DL Definition Typical User / Access Comment
0 Raw data (cps, a.u.) Data Generator & Processor Storage for QA purposes and
reprocessing

1 Parameters (phys., chem. biol.)
(ASCII or data-specific)

Scientists other than Data Originator

Access permited after request
from Data Originator

2 Parameters space-time-referenced
(ASCII, NetCDF or data-specific)

Scientists other than Data Originator

Access permitted after request
from Data Originator

3 Data Products

(timeseries)

NetCDF (maplike), RDBMS

World / Access via COSYNA-Portal

Access open under Cosyna
policies — data are subject to
changes (corrections)

4 Published Data Products
DOI und Storage e.g. in Pangea

World / Access e.g. via Pangea

Citation via DOI, long-term
storage, data not changable

lllustration 13 Data Level- Overview of the COSYNA project”

Only after agreeing on these concepts and their encodindl ibecome possible to talk about the
Tband paspilpylta peodide prbaf whe applied p ar a m

actual iQC

checkso

t o

them when. In the end, after much hesitation over how to translate information available in each

repository, it will be of utmost interest to see that many datasets held are actudllthea@CGed data
being withheld by researcheirsor that two repositories hold a dataset at diffe®ft or processing

levels, which could have been confused with being duplicates, previously.

It is worthwhile noting thamuch of the workneededs to overcomén e si t at i o ni whichd

iAng

may be well fonded in a) lack of resources posh through &lthe necessary changes and additions

and b) the apprehension that something might go wdoregtooperating on a shoestrirapd cause
irreparable damage to the valuati&aholdings built over decades

The project profits immensely from the fact thaihe ships usealmost identical versions of one data

ma n & gamdneatatend sup $nt jesmiyo Idn® Simi datr
repositories, PANGAEA and BSH/DQRnd one NRTdatadistribution syste®. But the nine ships

are managednd operatecby a large number of stakehold@sand an even larger number of

g wilb neqd sodget the message pral lagiteé nv e st i
processes and conventiomsce they aradopted In the probably besbf outcome, data specialists

from repositories, NRT data lab and portals will havedotinue their current work of coordination of

acquisition

expedition

and

eader s

%7 fCommon level structure for data used within COSYN@O012), unpublished technical documenGfSYNA - Coastal

and

Observation System for Northern and Arctic Sédp://www.hzg.de/institute/coastal_sassch/cosyna/

BAWerum equips

new

"Sonne"

http://www.werum.de/en/mdmnews/news/NR_F&8nneNachf_201207-31.jsp

Research

Vessel wi t h

% www.pangaea.devww.bsh.de/en/Marine_data/Observatior®I Data_Centredndcoastlab.org

10055 explained for RV Polarstern in the context of prposals fortshim
www.awi.de/en/infrastructure/ships/polarstern/submission_of_proposals/

Dat a
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