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1 EXECUTIVE SUMMARY

¢ KS 9 dzNR LIS | y ComérdesiSagesepryo digitigsatior> G ¢ KS bSs wSyl Adal y
expressed the desirability of enabling online discovery of contempdoary:-digital and digitiseccultural

works, which, because they are currentiycopyright(and may beén-commercg, have not been

digitised,and ® areoften invisible onlinethe soO | f PAB/RS il dzNE . £ | O1 | 2f S¢ & | RR
Work Group 4 of Linked Heritagenkedheritage.eliaims to specify how metadata describing relevant
commercial productin four mediag books, music recordirgg film and TV, and photograpgganbe

aggregated and integrated with cultural heritage datgortals like European&yropeana.el

2 D nfitstideliverable(D4.1 Best Practe Report; PublicPrivate Partnership; available at
linkedheritage.org/getFile.php?id=28described the benefits of this approach to both the heritage and
commercial sectors, in broad outlitmw it could be achieved (both technically and in practical, legal
commercial terms), and laying a foundation for detailed plans by describing the most prominent industry
standards in each of four media sectors.

The current report, D4.2 Specification @chnologies Chosen, builds on the findings of Dvth the

results of Task¥4.3, an empirical estimate and evaluation of potential commercial data contributors, and
T4.4, an evidencdased technical specification for aggregating such data at scaleutieatcstate of

theory and practice in data integration is reviewed, focussing on efforts to achieve cutumahercial

sector interoperability, and potential solutions for the problem at hand are considered for feasibility given
the limited resourcesAn experiment was undertaken to assess the feasibilitgpdlying Linked

I SNAGIF3ISQa SEA&adGAY3I RIEGLH AYUSANI GA2Y previobely G [ L5h
identified industry standardnetadataformats.¢ KS S ELISNRA YSy 0 Q&or Bogk®©3gh 61 & 0K
YIELIWAY3I RSEONAOSR SELX AOAGE @ Ay [ Ay ] Geordéddnsk, i 3SQ3

EIDR foaudiovisual materialand IPTC for photos were also investigafBadis was done with the
knowledge and cooperation of the relawtastandards bodies, to achieve a reliable and standardised
resultin accordance with accepted industry best practice

The report finds thatalthough other technical solutions exiseand some have been applied successfully

to integration ofcommercial ad heritagedatac[| A Y1 SR | SNA Gl 3SQ& SEA&AGAY I LN
adequate to this task in the case of ONIX for Books 3.0 and shows promising signs for the other three
schemas. There is basic semantic compatibility in practice, confirming the theoestitathptions of

Linked Heritage D4.1. The existing ONIX mapping can be further tested and nefsuggbort of

discussions with potential commercial sector data contributors, and experiments on their test and

prototype data, as work towards D4.3

In orderto progress from semantic schema mappings to adcelle aggregation of data, significant

technical questions remain to be answered in the cases of IPTC and EIDR data, and several enhancements
to the LIDO schema and to the MINT aggregation software &d g2 8 SR G2 OoONAYy3I [AYy ] SR
aggregation model in line with current commercial metadata best practice, as exemplified in the schema
mappings considered.

Sources of data for each standard are described according to the likely amounts and quality of dat
available, and the costs, legal framework and technical requirements for accessingriese. themes
will be expanded upon in the remaining deliverable from this Work Package.

Finally, the report recommends specific work to assist these enhancemenitswitbin Linked Heritage
and also the wider cultural heritage community, including Europeana itself and the international cultural
heritage documentation committee, CIDQ@{fvork.icom.museum/cidog/

File:D4-2_Specificatiorof-technologieschosen.doc¥Pages of 326


http://www.linkedheritage.eu/
http://www.europeana.eu/
http://www.linkedheritage.org/getFile.php?id=283
http://network.icom.museum/cidoc/

LINKED HERITAGE 9
Deliverdle ™.2

LINKED
HERITAGE

2 INTFODUCTION

G¢KIG o0Sftz2y3aa Ay |

- Henry Jones Junior, indiana Jones and the Last Crusa®89
ayon seconéhand bookseller is second to none in the worth of the treasures which he dispénses.
Leigh HuntOn the Beneficence of Bookstalls

The definition of cultural heritagfe that which belongs in museums, galleries, libraries and archives, is officially

framed in general, abstract term&ne might expect digital libraries, and especially those on a national-or EU

wide scale, to follow thifamiliar, somewhat academic routButEuropeandl Y R G KS 9 dzNR LISIY / 2YY
Comité des Sag@eport* have taken a pragmatic approach as to what should be visible and accessible to

European citizens, both in the heritage sector ande¢bmmercial cultral industries, and this goes far beyond

the traditional categories of unique items witnessing to historic or culturally formative events, to encompass

the industrially masproduced products of contemporary cultural industrié®oks, recorded music, filamd

TV, and photographs

The previous deliverable of Linked Heritage Work Package 4 described the metadata available in the
commercial cultural industries; this report documemtsrk doneto enable that metadata to be integrated
with the existing culturaheritage corpus.

2.1 BACKGROUND TO THEB.IYERABLE

The desire to integrate information and the metadata describing it across multiple domains is a less recent
phenomenon than it might first appear, going back perhaps at least as far astTl(éelﬁury explsion of

LlJdzo £t AOF GA2Yy YR (KS &R2 0dzYy Sahddn HeudtiiRaywarg2R1A).InsfactNthe S R~ (1 2
growingd SyasS 2F aAYF2NXNIGA2Y 2@0SNI2FRé FyR GKS ySSR (2 R
& R S f meaA ¢hat information iregration is at least implicit in most modern library and information work,

as well as becoming a key component in commercial enterprise data management

Another, complementary motivation may be the sense that, for the first tilmmugh new networked

technology, and convergence between theory and practice across media and disciplinag,be possible to

LAY |y 20SNBASs 2F LINBOA2dzate aolOF iGSNBR Odzf GdaNF £ Ay
European history and culture but at the lewélfine detail, sharing some of the intimacy of the painstaking

curators and students of artefacts and ideas, without all of the normally requisite years of atiepar

2.2 AIMSOF THIS DELIVERABLE

This deliverable reports the fulfilment by Linked HeritagerkA\@roup 4 of Tasks T4.3 and T4.4, as well as some
of the more general objectives, relevatatthe TasksWGA4fulfilled these tasks by:

1 Gommunicating the scope of the problem of integrating commercial sector metadata with Europeana
(and cultural heritage ata geneally);

1 Surveyingand selecting among thavailable approachesith Europeana, other similar projects and
the professional and academic literatures;

! Quoted inHoyt's New Cyclopedia Of Practical Quotatjd@g2, p. 649.

% See Linked Heritage, Deliverable D4.1, AppendiGssary of Terms

’See¥2NJ SEI YLX ST 9dz2NRLISH Yyl Qa O02ff SOGA2Yy RSOSt2LIVSyld LR
[http://pro.europeana.eu/documents/866205/0/EVVARContentDevStrategy.ptind 2011 annual report
[http://pro.europeana.eu/documents/858566/ade92dH15e490697db-16216f82c8ap

* Seehttp://dx.doi.org/10.2759/45571
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1 Producing and describing demonstrators for some approaches, evaluating fitresffectiveness in
integrating commercial sector data into Europeana

1 Proposing practical ways to address the opportunities and challenges for garblate partnerships
with Europeana in future.

Drawing on the Linked Heritage Description of Work (DoW), the Work Group toolgits tasks leading to
this deliverable as follows.

2.2.1 Task T4.3 Metadata model selection

@The third task will be to assess the various knowledge resources idemtif@a: (T4.1) and to select the
metadata model which offers the best potential for sibkacontributions taEuropeana by the private sector.
Selection criteria will include

1 Established user base

1 Adherence to standards and/orastdards status in its own right

1 Demonstrated interoperability with other metadata models, including ghémmiliarto the public
sector,

1 Demonstrated and/or potential ease of integration with the technologies selectedhier thematic
work-packages (i.e. Linked DaRID, selected metadata models)

1 Maturity and quality of available technical implemetiten, documentaion and supporg

C 2 NJ { Ktheivaridus Bnpwledgé resources identifiesboveg ¢+ & dzy RSNEG22R G2 YSIy G|
identifiers, metadata schemas and related services described in D4.1, Best Practiceciejni¢Private
Partnershipinasmuch as thy are used in actual practice to create corpora of daty’ { K Ahe métadaek (i = a
model which offersthe bestpotentiall g Aff 06S GKS Y2ald LINRBYAaAiAy3d Y2RSt TN
four models selected.

Theaboveselection criteria were accégd as helpful and important by the Work Group, and expanded to
include five others of importance technically and with the final WP4 deliverable in view:

Technical access to data

Legal access to data

Cost of access to data

Potertial to enrich metadata@ntent;

Links into existing cultural heritage metadata corpus

= =4 =4 -8 =4

Simply put, these criteria will form the basis of a ebshefit analysis of potential services to deliver the
integrated data.

2.2.2 Task T4.4 Technical Specification

aThe fourth task of this worpackage will be to specify the technical componesftthe large scale
implementation (validation) platform (see WP5) which are concerned with ingestion of psgater content
into Europeana, including

1 The metadata models used
1 Mapping these metadata odels to ESE/EDM (possibly using an interim metadata médel

This task constituted the empirical work of ingesting sampleoofmercialdata into the MINT aggregator and
FGAOSYLIWGAY3a (G2 ONBFGS YILWAyYy3Ia 2F (K discavdeNdv$ar saadBKSY | Q&
mapping is possible, given the different objects of interest of the source and target descriptions (unique items
versusclasses of productssee D4.1, section 4.3. and this report, sectl@® It also encompasses reviewing

the cambilities of MINT to deal with the requirements of commercial data for updatesargbingdata

managment (see D4.1, section 5.3.5.).
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2.3 SCOPE OF THE DELABLRE

The above general aims and tasks include some that seem at face value extremehchang; 6r example,
SAGAYIFIGAY3d K26 YdzOK LINRBRdzOG RFEGE A& F@LAflIofS FNRY
detailed data schemas to the (in principle) indefinitely extensible LIDO schema, and specifying a workable

technical model (or models!) f@ productionscale commercial data aggregation service.

However, partly through further reflection on the issues raised in D4.1, and partly due to detailed knowledge
of the metadata schemas mapped for this deliverable, it was understood that in ordeake progress, the
aims had to be operationalised in concrete, limited and extremely focussed ways.

Therefore, although the full spectrum of best practice, possible experimental approaches, and actual technical
work is considered here and described asyfah possible, the repodescribes only the ONIX mapping

required by the Description of Work in detail, and in order to provide maximum value and set a milestone for
best practice, provides outlines and hitgvel specifications for mappings in the ottdamains

2.4 CURRENTLY AVAILABUPPLEMENTS TO TBERIVERABLE

Full exploration of the domains to be integratgpdoduced extensiveand potentially usefutesultsbeyond the
expected outcomesSveral supplements to this deliverable aeailable upon requestom EDItEUR:

1. ONIX for Books 2flll mapping documentatioifspreadsheet);

a. |IPTC Core and Extensisemantic mapping document (spreadsheet);

2. EIDR
a. Semantic mapping document (spreadsheet);

b. MINT mapping irxXSLT

a. Semantic mapping document (spreadsheet
b. MINT mapping ilxXSLT

In addition, advice and assistance in using the mappingsfohemacan be offeredlependng on interest
and collaboration from potential data providers using that schemsupport the testing and prototyping work
of D4.3

Note that these documents are not part of the current deliverable; they represent value added by Work Group

4 partners during the creation of D4.2, above and beyond the Description of Workaféaffered to support

GKS LINRY2GA2Y 27F |[eéstirpugiRhelB&NKadticeNStRaik, edpe@aly hiddmdnstrating

GKS LINP2SOGQa @I fdzS G2 O2YYSNDA I, and hdtute defshis mayye (G KS LIK 2
uploaded to the project websiter published as part of D4.3.
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3 RESEARGKND EXPERIMNT3IJNDERTAKEN

The first deliverable (D4.1) of Work Package 4 took an expeaytifeering approach relying on expert contacts
in the relevant content industries and standards communities, synthesising and clarifgibgghpractice
across sectors.hisdeliverable describes practical experiments in data mapping and integration, although of
course based on the standards and best practice described in\withla further literature review and
continued advice and assistance from the network of interegbgglerts primarily within the standards bodies
themselves, but also, especially in the case of ONIX for Books and IPTC, members of the standard user
communities

3.1 RESEARCH CONTEXT

The Linked Heritage consortium, continuing the work of the earlier ATHENWIAIER VA projects, has
developed a well understood and tested standard method for aggregating cultural heritage data for
preservation, standards development and experimentation, and contribution to Europ&aisaforms the
context and starting point forhte current work. It is useful to review the existing process for its role in the
method and findings of the experiments and as a benchmark for comparison with the proposed solutions.

Linked Heritagemuch like other Europeana Network projects, acts aseggfor,coordinator and metadata
AL GSsLe F2NI AGA LI NIy Saskud@inedBelodi NA 0 dzi A 2ya (2 9dz2NB LIS Y

He ritage grg;izizgon
iNstitution B

creation

uMetadata
curation

Li n_ked oLocal mappings
Heritage [

mapping to ESE

uMetadata
curation (ESE)

Eu ropean = uPreview image

creation

The first step of the Linked Heritage process constitutes creatitextaial metadata describing the cultural

heritage objectand usually linkinthem to associated digitised surrogates, such as photographs of historical

artefacts, scans of manuscripts, sound samples from recordings, or digitised AV, accessible somehow on the

Ay aidAddzi A Thysds@luablé andighly Sushoritative datasi@S A G A& LINPRdzOSR o0& (KS
institution, but its format may be more or less standardis@iie ATHENA survey on existing standards applied

by European museums (and other heritage institutidfisyind that out of 133 respondent institutions32
usedidiosyncratidocal data formatsa number significantly higher than for any single standard forrhhée

most commonly used standard wBsiblin Coré(22 institutions) which isusuallysubstantially altered for

®> A more detailed version of this diagram is found in Appendix 4.

® ATHENA Deliverable D3, Available athttp://www.athenaeurope.org/index.php?en/149/athena
deliverablesanddocuments

"The survey did not record the serialisation and/or data model, but given the experience of Europeana and
ATHENA, probably it was some type of flat XML structureerattan an RDF representation.
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eachlocaluse andin effect adds tahe g f 2 O £  a&uimbey; RakiNgitimore significanthe need for a

central, broadlyt LILJX A OF 6t S I 33aANBIFGAyYy3a adFyRIENR (2 | @2AR Yl LILIRA
schema is cleatn any case, once the data describing heritage objects alhections is identified and

approved for contribution to the project, it can be aggregated in the second step.

A large part of the value added by Linked Heritage is at this second, intermediating stagaftsinapload it

is normalised by a semanticappingto the LIDO data harvesting schelrighis standard format solves, at

least for the cultural heritage domain, the critical barriers to interoperability and useful search endemic to

schemas like Dublin CdfeBecause LIDO is based on the most comprsive and widely adopted existing

schemas, and mostly adopts their definitions, it is appropriate for the domsétific data of most

contributors. Its major strength as an aggregation format, though, is in its harmonisation with the-CIDOC

CRM?, which maks its structure more flexible and extensible, by generalising most of its conceptual

categories and explicitly filling in the relationships between them, which are usually implicit in data schemas,

and often ambiguous or neexistent in schemas like DublCore Because Linked Heritage transforms all

metadata contributions to LIDO, it creates an immense resource of rich, interoperable data that can be of

value to the contributing institutions and the heritage sector more generally. To portals such ag&napj

is a more helpful longerm content provider, because having normalised all source datasets, it is able to

LINE BARS 2yS adl yRIFENR Y LILARRI Y2 oidAdRands Efildn®icheind Y LI SNE
r9{ 9> | 5dzofAy FANBS:OEZLIIYROFNRA2)M KWKR A& 2yS YILLAY3A &K
changes.

The final step of publication to Europeana (or some other portal, or data endpoint, potentially) can thus be

managed centrally, but with a fine control and agility impossible foitége institutions concerned with their
GodzaAySaa +a dzadzZfté FyR 2F O02dNAS 20KSNJ LINE2SOGade ¢K
Linked Heritage to the recent introduction of the requiremérfor all Europeana contributors to sign alCC

waiver of all current and future rights in their datasit may not be possible, or desirable, for many Linked

Heritage partnerso release their entire corpus of data thisway, a TAf 6 SNAyYy 3¢ 2L A2y Kl a o
the aggregation server tolalwv fine control of the level of detail published. At this point it should also be noted

that the stated rational® ¥ 2 NJ 9 dzNB LIS y I Qa Y2@S (2 //n F2NJ (§SEddzf Y
Open Dat¥. The proposed model for this, already tested/ 9 dzNB LIS+ vy I Q& LAt 2 iRl G a s
Europeana Data Model (EDM), essentially consisting of a somewhat extended versioH,afriBus only

8se0F £ £t SR al LILX AOF GA2Y LINRTAf S&a¢é 2F 5d2ofAy [/ 2NB F2NJ k)
entirely foreign to the Dublin Core namespace; in other words, they are in fact distinct new standards which

happen b include DC elements. See, for example, the Scholarly Works Application Profile for academic journal

eprints http://www.ukoln.ac.uk/repositories/digirep/imex/Scholarly Works Application Profite the

MICHAEIEU profile for heritage collection descriptionmtp://www.ukoln.ac.uk/metadata/michael/michael

eu/dcapl/]

° www.lido-schema.org/

19 5ee ATHENA Deliverable D3.2, section 3.3 for a full discussion of the inadequacy of Dublin Core to even

simple searches over rich data, and how LIDO demonstrates significant improvement in this and otlasrespe
[http://www.athenaeurope.org/index.php?en/149/athendeliverablesanddocumentd. Note also that

Dublin Core Metadata Element ser seis not a schema, so IINJ OG A OS S@SNE  al LILIX A OF (A 2y
is required not only to rethink the semantics but also the syntax of their implementation of DC.

H48S SELXLYFGAZY 2F [L5hQ4a -ORMBhar@onisagion ®EA A GAY 3 adl yRI NJ
http://network.icom.museum/cidoc/workinegroups/dataharvestingand-interchange/lideoverview/related

standards/

YeKS yS6 9dNRB LIS YIS YAS ¥ dedhttpd/ b ekirbpgamSeu/veb I st/supporfor-

opendata/fags

B18S ! o2 dui://ctetimeéominghs.org/about/cO

Y88 & { dzLILI2 NI  hE/dkd.dulojeaha. duhweéblguest/Supporfor-opendata

188 GKS 20/ LI 3ISAa 2y [AY1ISR 5FGF FT2N Rgaé ARBIRY (GKS
http://www.w3.org/standards/semanticweb/data

'® Described in a paper &ttp:/dcevents.dublincore.orgihdex.php/IntConf/de2011/paper/view/55

"EDM is fully described herkttp:/pro.europeana.eu/web/guest/edmdocumentation- although it

NELINB&aSyida airayarTiOl ySE schém® condiBtiagimainlybod theyDRbIINICKIS (qualfiéd) G ¢ 9
Metadata Element set, the fact remains that the added terms largely address the problems which arose from
representing a complex aggregation workflow (see the full diagram below in this secfipim &.simple,
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superficially more robust and flexible than Dublin Cdriee lack of &uropeanavide normalisaton pipeline

for the coreEDM data, and the existence of matetailed andexplicit relationships in LIDO mean that LIDO is
probably better positioned for direct production of Linked Data becahaérelies on the capacity for

decomposing schematised datay’ i 2 | 62 YA OS dzy | Yo A 3dz2 dza 'f. Th&fulNSt AL 6t S
situation is summarised by this diagram of the data flows between the heritage organisation, Linked Heritage
and Europeana, internally and onto the open Web:

Contributor

Textual metadata
describing both

Mapping
to LIDO

Linked Heritage

Mapping to ESE
* Subset to

Europeana

Textual
metadata

I
I
I
I
@ CHO and DO Europeana in ESE :
a 1 1 |
[ - | .
5 ! |[Descrition ; ! :
g ! : . . o :
5 : Cultural | Linked Heritage | : |
= ' | Heritage ” SELHLES |57 | ' I
! _Ob'ecgt direct access to ! I :
[ —— ) their LIDO data : : I
: ! : Linked Open
| | Digitisation | [ ! Data
(TR ! | published
______________________________________ dooo L
i 1 r cco
0 ! 1 1
@ I ! | 1
= I 1 | Displayed ESE !
g | | Digital Object object metadata | |
o 1| (full image) on cCco :
: provider’s I
| Website © Image preview © :
I
I

Full aggregation workfl for Europeana and Linked Heritage

Key terms identified in the above diagram are:

&/ dzf GdzNIF £ KSNRAGEF3IS 202S0G¢é o6/ 1 ho X ltindydrmaondtSOG 2
0S GRBRBYGIFfE& o0dzi RAIAGAALl (A 2 onlindhe&®kifo®. adl 3S Aa
f G5A3FAGLHE 202S0G¢ o65huvX GKS KAIKSaG ljdztAade AYL
V2Nl ffé& RAALIFTE@SR 2y GKS 2Ly 2S6 G GKS 02y
information, including how to aess the CH&hd the rights associated with that access.
T ¢SEGdzZ f YSGFIRFGFZ RSNAGSR FNRY G(G(KS [L5h RIFGLI
1 Image previews, derived from the DO, keeping all the same image rights as the DO.
91 Links back to the DO in context, ilyimg that the context for viewing the DO and its relationship to
the CHO is controlled exclusively by the contributor.
resourcebased format. Altering the entity assignments of the Dublin Core properties and adding some
NEBflFdA2ya NBES@Iyld (G2 GKS KSNARGFIS R2YFAyQa oSad

further specify the semaits of the (unchanged) DC properties themselves.

'8 See for example the initial investigation into creating linked data from LIDO by several Linked Heritage
partners (Tsalapagt al., 2019, athttp://www.cidoc2012.fi/en/File/1663/simou.pdf this also explains some
of the limitations of EDM as compared with LIDO, the dorspiecific heritage aggregation schema. EDM is
specifically intended to produce linked data, but, also as a consequence pifdhiems noted in the footnote

I 0 2 @ $é& quality of Linked data implementations is only as good as the data you are linking to, and the
meaningandcontekdz £ A&+ GA2y 2F GKS fAy] @2dz dzaSé¢ o0aSS$s
http://www.doi.org/doi_handbook/5 Applications.html#5)4 these essential quality issues are much more
fully addressing in LIDO than in EDM.
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Note also in this diagram that LIDO data is never directly exposed to the open Web.

3.2 METHODS AND APPROACH

Whereaghe first deliverable bLinked Heritage synthesised the existing knowledge on standards and best
practice in the cultural heritage and commercial metadata communities, and thus defined the terms of the
problem of integrating them in broad terms, it was not able to make progrepsoviding solutions, beyond
identifying two key areas which provide preofconcept:

a) The existence ddlomeprojects and services, so far exclusively in the books and aiglial domains,
which embody a publiprivate partnership basis for data integfion of commercial products (mostly,
but not always, together with heritage counterparts) for discovery and links to access;

b) Conceptual and practical inroads into standabdsed heritagecommercial sector interoperability
(mainly but not exclusively imé books domain).

Theexamples identified in point @emonstrate that the work in theurrent deliverablecan beworthwhile, as

at least in some cases)evel of financial and institutional commitment, amdllingness to collaboratacross

sectorshas moed beyond mere discussiofhe partnerships in a), which were described in D4.1, se@ion

were restricted to a single media sector eabht the aim of this research is to specify how to build on the

more comprehensive tools developed in point b), adinaed in D4.1, section 5.4to scaleup the basic

LI NI Y SNE KA L] YNBSS 02 W Ga O&ih ®MIGE & 2 NJ, deips$ Sllyoursdctbrs, a | £ S a
and preserving the maximum datizhness

As an empirical attempt to verify exactly tliembination, the current researchiislativelyunprecedented.
Previous attempts at atlound coverage have been a very high level of abstraction, which may not be suitable
for practical, dayto-day data exchand@ Innumerable examples of fedthema mappigs, including for
commercial schemas like OKfiXave aimed at on¢o-one compatibility with another specialised schema,
rather than, as LIDO does, explicitly enablingise outside the immediate domain of interest of the source
schemas.

This workis bestunderstood as a first investigation to determine the precise extent of progress in practical
semantic interoperability between thehole cultural heritage and commercial sectors, whose results will
include practical advice for the short term integratiohiliformation, recommendations for both sectors, and
specifications for new tools or revisions to existing standards to implement the known best prAsticeted
above in 2.3., the practical work strove to find a very practical balance between thesaetbn and the

already existing, more or lessl hoccompromises. This was based on following the Linked Heritage model as
explained in the previous section (3.1.) with three important modifications:

% See Steiret al. (2005)
20 Seehttp://www.lo c.gov/marc/onix2marc.htméand http://www.editeur.org/96/ONIXand-MARC21/
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The most salient difference in aggregating comménaiaduct data, in contrast to heritage object data, is that

6S I NBE O2yOSNYySR ¢AlGK G(-gr&lucédprodu& GsitPdsses bet@eknidas ISy SNA O
partners in a supply chain, incontrastA G K G KS &af AFTS KAA(G 2 NBbjectidthe | dzy A lj dzS |
museums 2 NI R= O 2 drélluskaidnfoRwithess ofdhe padt. A full discussion of the contrast is

found in our previous report, D4.1., sections 5.1. to B8before, metadata creation is part of the first stage,

but rather thantaking an individual commercial cultural organisatierg(a single book publisher, record

distributor, film company or photo library) as the starting point and expectingap many local schemas to

LIDO, we take the sector as a whole, represented byré¢tevant industry data standaf€ull descriptions are

found in the relevant sections of D4.1)

Book publishing ONIX for Books 6.3
Recorded music DDex ERN 6.4
Film and TV EIDR / ISAN 6.5
Photography IPTC Core and Extension / XMP 6.6

The use of relevant sector standards should have several benefits for contributors and for Linked Heritage /
Europeana:

1 Existing companies that use their industry standards can most easily and effectively centaltaias
Linked Heritage partnersnd rely on the proven suitability of the standard data format to express the
creative integrity and legalommercial identity of their product®thers can adopt the standard,
possibly with support from the relevant eggs, and gain the associated benefits of efficiency and
savings in data exchange IT, potential improvements in local systems design, ability to exchange
product information with a wider range of partnerand so on

1 The heritage sector can expect richedabetter structured data, probably with more inherent
cultural value, and certainly more robust design, making it more suitable for data integration and
linked data applications.

As will be explained below in section 4.4., the best practice for creatsegnantic mapping between two
SEAAGAY3 aGFYRIENRA A& G2 ONBIGS Fy FaNBSR atladysyd
resulting from understanding and authorisation of all parties involved (at minimum, the maintaining bodies of

* Doerr, M. (2010¥echnological Choices of the ResearchSpace Préjeailable at:
http://www.researchspace.org/researchspacencepts/technologicathoicesof-the-researchspac@roject
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the two standards mapped). This is the key difference at the Linked Heritage stage of the hypothetical
workflow, and the point wher&DItEURNd the other Work Group gartnersadd the most valueEDItEUR

being one of the sector standards bodies itself, Aaging a successful history of involvement in

interoperability work of this kindEDItEUR, MVB and mEDRA providing governance and (for MVB and mMEDRA)
registration of persistent identifers

As explained in D4.1., sections 4.3. and 5.4., the library sa@stargconvenient intersection point where the
object of interest for identification and description, and the methods for describing it, overlap in terms of
uniqueness and context, since here commercially published,jpraskiced books are documented in ways
that often tend to the more purely historical approach of museums probence there is existing work to
build on and considerable expertise to draw é&s. demonstrated in Appendix 3, the modelling approach
developed for library data is applicable acrafianedia sectors.

Finally, as before, the LIDO dataset, or a subset thereof (divided either by records, fields, or both), may be
contributed to Europeana via an appropriate mapping to ESE (soon to be superseded by EDM). At this level

two aspectsareessei A £ (2 GKS €S3rf YR O2YYSNODAIE @AFoAfAGR
to the reason for creating and sharing the product data at all:

1 Inclusion of links to at least orsmurce(this could be the producer or publishdoy the produd;
1 Acceptable selection and arrangement of data elements for display to potential buyers.

Providing retail linkper seis technically relatively straightforward; selection and maintenance of appropriate
links is a far more challenging problem, technicaiig commerciallySimilarly, although technical solutions for
mapping LIDO to ESE (and by virtue of its similarity, EDM) already exist or can be envisaged, the loss of detail
and flexibility in the transition to ESE/EDM cannot be addressed only by tathtéans”.

Because so much depends on tailoring the ESE/EDM terms to the local use (as explained in section 3.1) this is
more a matter of considering the commercial needs informing custeiaeng display within Europeana

rather than concern for retainingpaximum semantic valu@herefore these aspects of the problem have been
investigated during the work on Tasks T4.3 and T4.4 but full discussion will be provided in the final deliverable
of Work Package 4, D4Specification of legal/licensing environment

Taking all this into accounthe following literature reviewhus covers the full range of academic and business
researchseveral types of tools, standards and systems, and the outcomes of projects and standardisation
efforts.

3.3 NOTE ON PRESENTAT@NTEMS AND SYNTAX

Throughout this report technical terms asgintactic symbols (mainly from XML) are used within the narrative
text. Therefore they have been presented in a variety of forms suitable to reading; terms with specific
definitions are always wrién in Title Case; terms taken from an XML schema in the case used in that schema
(for example, CamelCaps or lowerCamelCase) and XML elements themselves written withbrackgés>

and inal10pt fixed -width font  when quoted from a piece of XML or XSL&ms are often presented

with a prefix as imamespace:ternto avoid confusion when two or more schemas are discussed together.
Finally, an XPATH is sometimes presented truncated to the last few elements, when the root path is clear from
the context of thediscussionThe full XPATHs are always available in the mapping documentation provided in
this report and its appendices and attachments.

22 Other than enhancing the ESE and EDM models themselves.
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4 LITERATURE REVIEW

As in the previous deliverable, a mixed research process informed the compilation of this neghdinea
context for the technical decisions taken in the practical wdtst as in D4.1, the approach of the literature
review is not academic but technical and resudtsd standardsriented in its description of statef-the-art,
delineation of approaocds, and selection of suitable methods.

4.1 LITERATURE SEARCHES

The same library science journals and journal collections were consulted as fotd34nkell as a selection of

250 aSIINOKSa F20dzaaSR 2y GKS F Oddzl ImgtddlatasBherda R2 YI Ay a @
mapping, @ A SY I y i A O Ydathlniagyafiba®’. Thy de di related terms with slightly different ranges

of meaning was useful in giving historical depth on-iprternet work on database integration and context

beyond the commercial anlderitage sectorsThis is reflected in the two bibliographic lists at the end of this

report, which include citations from the text but also indications for useful research beyond the immediate

topics.

4.2 BEST PRACTICE RERORIBLIC PRIVATE PAERSHIP

Thefirst deliverable of Linked Heritage Work Package 4 had already been substantially completed and
submitted for review when work started on metadata models, technical specification and this report. Most of
the literature reviewed for D4.1 remains relevdot D4.2, and of course D4.1 itself constitutes the basis of the
work done here.

The best practice report in D4.1 describes currently existing partnerships between the cultural heritage sector
FYR O2YYSNDAIf LI NIYySNRARZ Ipeactigetfteimsbfa GKS YSRAF Ay Rdzald

1 Standard identifiers;
i Standard descriptive metadata schemas;
1 Underlying conceptual models.

To summarise its key findings:

1 Extremely rich metadata is available across sectors;
0 Marketing collateral means supplemental content is alsailable;
0 Standards are more or less mature, waticumented and interoperable, depending on
sector.
1 Conceptual models exist in the commercial and cultural heritage sectors;
o0 Both of the main models are evebhised and therefore basically compatible;
0 Semantt mapping across sectors & schemas is possible;
o0 Some work must be done to overcome the difference in focus (see D4.1, section 4.3. and
5.4.).
1 Commercial metadata has unique characteristics:
0 It consists not of repositories or catalogues, but of data floetsvieen partners, to enable
trading through the supply chain;
o It must therefore be updated for changes in products, prices, availability, links and marketing
collateral.
1 It has an intrinsic legatommercial aspect:
o ltis closely controlled and therefore e on robust, independently administered identifiers
to ensure provenance;

% Journal of Infrmation Science (JIS); Journal of Librarianship and Information Science (JOLIS); Health
Informatics Journal; IFLA Journal.
651Gl SEOKIy3aS¢ 62
significant differencef G KA & O2y
et al. (2005).
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o ltis a significant commercial asset and qualifies for database right in the EU;
o It may itself contain extracts or derivations from creative works that are thus covered by
copyrigh;
o Itis often licensed for reise.
1 Therefore to use it in partnerships (such as the real examples in the report, and any future proposal)
we need to develop:

0 An attractive and realistic business case;

0 Arobust data licensing model.
All of these findingsg especially those pertaining to conceptual models and commercial sepgwific
requirementsg will be referred to throughout this report at the appropriate point in the detailed discussion of
the sectorspecific mappings. Conveniently, all of the magights apply clearly to the ONIX mapping which
forms the central exposition of this report, but their relevance to the other schemas will also be noted where
possible.

4.3 PREVIOUS AND CURRENROPEANA PROJECTS

During the preparation of this report, Work Giod kept a watching brief on other projects in the Europeana
network and beyongboth current and past.

Project Domains Standards Tools created Insights
addressed used
ATHENA Museum LIDO MINT Metadata
normalisation and
harvesting
pipeline described
above (section
3.1)
Europeana Books EDM European Library EDM is not yet
Libraries Aggregation suitable for
Architecture aggregatin
library data®™
Europeana Photo LIDO, IPTC N/A N/A
Photography [still in progress]  [still in progress]
Europeana Music DC (local DISMARC Need for on-going
Connect application institutional
profile) commitment /
investment to
maintain /
develop
aggregators
EUScreen Film and TV (AV) EBU Core EUScreen portal
(local
application
profile of DC)
European Film AV EN 15907 EFG portal Generated new
Gateway cataloguing rules
to cope with lack
of existing
standardisation

% SeeReport on the alignment of library metadata with the European Data Model (EDM) (Bailpble at
http://www.europeanalibraries.eu/web/guest/outcomes
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Project Domains Standards Tools created Insights
addressed used
ARROW Plus Books, photo ONIX-RS ARROW Identifiers and
infrastructure standard
descriptive format
forimages are
desirable
LOD2 Books * LOD2 stack N/A
[many tools] [still in progress]
ResearchSpace  Museum CIDOC-CRM ResearchSpace  N/A
data curation [still in progress]
environment
Digitising Photo, AV LIDO N/A LIDO is suitable
Contemporary [still in progress]  for description of
Art AV and image
resources
HOPE Archive, library, LIDO N/A LIDO is suitable
photo, AV [still in progress]  for description of
image resources

The overall impression so far from these related projects is that interoperability of complex creative media
works requires a rich and flexible harvesting schdike LIDO, although this is not always realised, for @kam

for music or AV recordings, nor for the complex information objects described by library metadata, which are
not currently adequately described even by the updated Europeana schema.

Thetechnial and semantic bases for creating linked cultural data are being put in fiabeuld be noted
that although projects like LOD2 are investigating use cases and technical solutions for the commercial sector
to publish linked open dataso far this doesot seem to includeommercialproduct or media asset metadata.

Importantly for Linked Heritage, the DCA, Europhoto and Europeana Photography are using LIDO to aggregate
data for media objects very similar those considered here, and in some cases mayngsefshe same

source data formatse(g.IPTCXMP). The presence of many library partners on the Linked Heritage project
AYRAOI(Sa (KFG [L5hQa adaAdloAfAde F2NJ I 3aANB3IFGAY3
understood, complementing thwork done here on ONIX.

4.4 CROSB®BOMAIN MAPPING: BEBRACTICE

Just as considerable expertise and best practice has been accumulated in creating and transmitting product
data in the commercial sector, so, partly in direct consequence of this, a body girbetite in

interoperability is also available. As was seen in D4.1, both the commercial sector and cultural heritage world
have similar approaches to the problem, albeit with a different emphasis.

First we should clarify that the type of data integratidescribed here is not federated search or federated
guery construction, such as is availablg.through The European Library for simultaneous search access to
the catalogues of the national libraries of Europe. Rather, it is integration of the cortedgabases
GKSYasSt gSaT apropalt Tha rgsiilthgindgratadigtasets should then be available for further
reuse, such as aggregation into portals like Europeana.
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4.4.1 The need for mappings: semantand syntactianteroperability

Datasets fromtwo different domaind NB & a SY I y (i A O lwhdnihe defiiitioSSN@® LIBNY loyf B Oa ¢ 0 ;
the term<® used to create, select and combine the information they express are the same, or at least

dzy RSNRGFYRIFIOES Ay (KS &l Y&sshfSimisistandng ang usiSg\te ifsriationt S ¢ 0 @
Ay GKS RIEGE OFYy 068 Y2NB 2NJ fS&aa FdzizYl G 8&sshissdzi + G &2
the origin and purpose of all terminology (and indeed all language). The underlying purposersrtanicate

record and use the concepfand factsyepresented by the information; without clear definitions of these

concepts and their relations to the terms used, the data are meaningless and thus dsel@smmunication

This is the basic requiremerdrfinteroperable data; in practical use we can aisquired & & y i I OG A O¢
compatibility, the way that terms are combined to create usable information from data. The Dublin Core
aSihiFRFGE LyAGAL (nederakilisy Levalsior DUBIR Gofe MatFa£Gets out a useful
analysis of the levels at which this can be achieved using modern tools such as XML (described below) and
RDE! (discussed later in the findings of this repqriee section 4.1.3). These frameworks are designed to
assist semantiand syntactic interoperability in the networked computing environment:

owith networked information access to heterogeneous data sources, the problem of terminology
provision and interoperability of controlled vocabulary schemes such as thesauri becomeesingly
urgent. Solutions are needed to improve the performance oftéxt retrieval systems and to guide
the design of controlled terminology schemes for use in structured data, including metdata.

The fundamental needs underlying the semantic inferability efforts of both commercial and cultural
sectors are:

1 Identification(of entities. physicabbjects andmmaterialconcepts)

1 Contextualisatiorithrough attributes and propertieslescriptionof objectsand relations between
objects)

1 Accesgto objects and potentially the above information about them for its own value)

These requirements clearly follow a certain chronological order, but the first two, identification and

description, exist primarily to safeguard the third, access and propeofu® objects of interestit is not
AYYSRAF(GSte 200A2dza GKIFG Ffaz2 O02yOSLIiaz AyOfdzZRAYy3a (K
be unambiguously defined and identified, but this is actually fundamental to the whole enterprise, and this

becomes obvious when p@rof the process are automated:

al. Obvious: Assign ID to resource

1 Once assignedhe numbermust identify the same resource;
1 Beyond the lifetime of the resource, or the assigner

2. Less obvious: Assign Resource to ID
f ¢KS NB&2dNOS VYidzald 0SS GARSY(GATASRE
1 Must ensure it is always the same thing (bound)
 DescribetheresteNOS a 02y (iSyi(ié woAGK LINSOAAAZ2YSET

Ta5STFAYAGAZY YI 1848 SELIAOAGX GKSX YSEyAy3a 2F | GSN¥X
byoneword. Adeflh i A 2y A& I LISNFSOG ISYSNIf RSEAONALIIAZYy de W24
Bl GSNY A& F s2NRS 2NJ dédvyozftx O2y@SeéAy3a | LI NIAOdL ||
GSNY 2NJ I O2yOSLIiz GKI 08 B6KAOK S (1y26z y2i oKIG &
g2 KSYy GKSNB Aa I-Yo}\EIdz)\Gé AY GKS 02YYdzyAOLFGAZ2Y 2F (VY
communication to be successful, therefore, it is necessary for the two parties to use the samenitbrite

same meaningg in short, to cometo term¥9 GSNE FASt R 2F {y2¢6t SRIS Kl a Ada :
Adler, M. (1972).

% Nilsson, M., Baker, T. and Johnston, P. (2009). Available at

http://dublincore.org/documents/interoperaidity-levels/

U8S (KS 20/ Qa 2 mtF/MO.w3forg/MErd-pribddh Y SNJI |

¥ Doerr, M. (2001)Journal of Digital Information, Vol 1, NoMvailable at
http://journals.tdl.org/jodi/article/viewArticle/31/32
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1 Failure to do this will ultimately break interoperabil?fié

¢CKS FANRG LRAYG A& (KS AAFYRBNER REERNRAOLRIZYyda NS MRBA A dz
ICT project repor?é‘. The second point is the recognition th{agasic) shared terms and definitions for

recognising and describing entities must be kept consistent and constant through time to avoid confusion

when identifiers are used, and eventual loss of the relationship between the identifier and the entity it

denotes (the referent) as language chariﬁes

Identification of objects and concepts is primarily done directly by humans, at least irdt@lgn hough we

are convinced that the future lies in the coordinated combination of intellectual and statistical meéthbds I a

per Doerr, 2001)Description and relation of identified concepts can be done sartomated fashionbut
effective use of schemas (a@aH2 dza (2 6Kl G0 5/ alL OFff a5SAaONRLIIAZ2Y
HHO Aa SaaSydiarft G2 GKA& SYUGSNILINRARES airyOS SOSNE aaA
0SG6SSy (¥ andBeformsihesd eekationships ctake must be identified and defined by schemas

of some kind, as described in the next section.

Si

4.4.2 Efficient, structured communication: controlled value lists, schemas and ontologies

It is helpful to more closely characterise the three main types of strudtaemmunication relevant to data
mapping before moving on to the tools used in manipulating th&sican be clearly seen in the case of such
structures as data dictionarigsthe distinctions are somewhat fluid, with some data structures having
members withthe characteristics of others. Crucially, the kind of terms used distinguishes metadata schemas
from the other two types:

GLY O2YyAaARSNAY3I gKSGKSNIF GSN¥Y Aa 3ISYSNIf 2N SYLANRO
beings (general) or tan individual or individuals within that category (empiri€éélJoseph, 2002).

Applied to existing data models, the categorisation is as follows.

Data structure Terms included Characteristics Prospects for
mapping
Controlled value General or Enumeration of terms, Depend very heavily on
lists( Aaut hor empirical defined either implicitly by the context of the
i s)t so (e.g. general terms  inclusion in the list, or whole list, level of
for types of explicitly in separate definition for individual
artwork for scope notes for each terms
identification: terms; provide commonly
empirical lists of used data for information
artistso created according to a
attribution) schema
Schemas General only Used to define general or  Almost always possible
(fisl ot so  specificvaluestobe from a more specific to
and aggregation of Communicated about a a more general
data about objects  defined class of individual ~ schema; loss of
of interest) objects, for a specific use  specificity occurs
context unless terms have
identical meanings in
both schemas

¥ paskin, N. (2004). Keynote: The development of persistent identfi&BANET Persistent Identifiers

seminar.

* Including MINERVA, ATHENA and Linked Heritage.

BawSORAYAGE YR GAYGSNRLISNI oAt A(eéed NB RAaOdzaaSR Ay (K
http://www.doi.org/doi_handbook/4 Data Model.html#4.3.1

* Rust, G. and Bide, M. (200The indecs metadata framewla Available at

http://www.doi.org/topics/indecs/indecs framework 2000.pdf

" For example, the indecs data dictionary found at the link in the above footnote, or the DDex dataatigtio

linked from the footnotes of section 4.5.2.
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Data structure Terms included Characteristics Prospects for
mapping

Ontologies General or Highly specific definitions  As for schemas above;
empirical for all terms; relations probably almost always
(general terms between terms defined at  possible using
used to harmonise least by hierarchical Al inguistic
schema models: inheritance of class such as COA (see
empirical characteristics; provide section 4.4.6) but not
references used to Underlying model for always practical
create basic class  creating schemas and
definitions) aligning definitions

between them

It is important to note that relative to other levels of description, each of these data structures can be
O2yaARSNBR Fy aAyadlyOoS¢e¢ 2F | Y2NB o0adNF OO0 fS@Stao ¢
refe’NBR G2 & aAyadlyoS RIGFeE dzaAy3a GKS aO0OKSyeg S@Sy A
a class of products). A schema designed using a more general ontology can be considered in some sense an
GAYAallyOSe 27 (itKsQy 28 112y 2ARWEAG YR RSE TAY | NBf | GAPS aSy:
(unique) data records.

All three types of data structures can be modelled using XML, as described below.
4.4.3 Tools for mappingf XMLdata: schemasand XSLT

Previously, in D4.kection 5.3.1ywe contrasted the commondpA 1§ SR RSTFAYAGA2Y 2F YSiGI R
REGEE 64 (fiadatdoBA YR 8BA RSFAYAGAZ2Y [[d2 0S8R 162080 Ly 2NR:
S 3

YIELLIAY3IE AG A& KSELFdA (G2 y2 ifipRavtiSe, deffingNtlin@antadth & G A O
to natural language:

1 Metadata is highly specific and categorical. Because it acts as a surrogate for ansthace or
referententitydo dza dz t £t @ |y GAYF2NXI GA2Yy 202S0G&tododzi OSNI I 2
efficiently convey essential facts. Hence even less strictly modelled and defined data schemas use
fly3dzZ 3S FFNI Y2NB O2yOAasSte yR aRSyaSteé¢ GKIy yI
aid rapiddescription and clear identification
1 Metadata is highly structured information. The concept of a schematised method of entering, storing
and retrieving data is used in many other fields, and, as there, in metadata management, its function
is to promote standardisation in all three operations, &mluce the time and effort needed to make
use of the schema and its related data.
5SaLIAGS GKSasS aidNpy3 O2y (N> ada Ay NBFf LINI OGAOSET Ay
normal rules of language still applyhe study and practice of maging metadata is technical because
grammatical and logical rules are applied strictly, for the above reasons, and to enable machine processing;
they result in unusual and sometimes complex structures and frameworks such as those described here.

The XMl(eXtensible Markup Languagsfandardis used to define the structure and other specifications of

(mainly textual) documents in a wide range of fiéfdits primary characteristics are depicted in the following

extremely simplified diagrani$ The first illugrates the use of XML to encode the structure of a simple text

document.A unified document is broken down into nestedsequentiall y 2 RiSligniéed by termsn angle

brackSiad ¢KS SaaSy&FRINKVSRSI G B ad NBT I dmBRSB i (gfHESEY §§ KS NS
case, the <doc /> nodewhich opens and closes the text serialisation, and all nodes have <opening> and

</closing> instances of their name tagsk dza 2y S O2dAZ R al & GKIG -a[ A& | KAZ
specified foreak dzaS (2 LINPOARS aiKS¢ aGNH2OGdzNI f St SySyida 02y

% For an introduction to the formal W3C specification, séte://www.w3.org/standards/xml/coreand for a
technical introduction from another viewpointes http://www.xml.com/pub/a/98/10/quide0.htm]

% Taken from the UKOLNOF Technical Advisory Serviemer,Metadata Sharing and XML
http://www.ukoln.ac.uk/nof/support/help/papers/metaxml/
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doc
This is a heading
Thizis text
I=ilE head et fquote
The Eaquok
Thiziza Thisis This iz a
heading tend guate
<dooc>

<head>=This is a heading</head:>-
<text>This is text<ftext>
<guote>This is a gquote<fyquote-

< fdoc>

~al YFN]dzL) I RRAY 3 &aGNHzOGdzZNB FyR aSyYlydaoa a2

¢KS - a[ YIFNJdzLd A (&St Fstr@turhaddcéhient B iy dledr thatKone 08 @ dzY Sy G Qa
presentation encodind’s 2 dz2f R | £ a2 06S y SOS dppdamidcdo Berétbnétridcted By 2O dzy Sy (1 Q &
recipient of the XML serialisation. A content standard, defining what may, shodlchast be contained in a

<doc>would be useful but not obviously esserttia the case of databases, we are dealing wi#tind of

information that is already to some degreenstrained in its encoding arfthore or less explicitly) typeas in

the seconddiagram y 2GS GKS SNNRNI Ay (GKS aONBFKG2NE StSYSyis K2

*°Hence the common use of elements or attributes such as those mentioned in 7.2 and 7.3.3, indicating the
intended use or meaning of information to display rather than store; specifics of prasamimust be

conveyed by formatting markup, for example HTMtt//www.w3.0rg/TR/html5/) and CSS
(http://www.w3.0rg/TR/2011/REECSS20110607).
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Dot | Creator | Date Title takle
1 |JSmith |2001-11-05 | Repart record record

doc crestor date title
<tahle>-
<record>

1 J =mith 2001 -11-05 Fepart
<doorl<fdoo>

<oreator=J sSmith<ftext:-
<date>2001-11-05<fdate>
<title>Report<ftitlex>
<frecord>

<ftahle>

XML markupused to represent already existing structure and semantics of a database record

It is important to note that the XML example above consists only of data elements grouped under the root
element <table> and the containing element <record>. Other contaigli@ments could be introduced to add
further structure and thus meaningful distinctions to data elements, such as <creator>, which could (for
example) be split into <creatorName> and <creatorRole>, with the <creatorName> further separated into
surname, firsname, forms of address and so forth. In principle the level of elaboration of this kind, by
elements, is unlimited since elements can always be added within the existing XML structure. In contrast, XML
attributes are not present in the above example. $bddehave like data elements in that they contain text

@ fdzSaz odzi y20 20KSNJ FGdNROGdziSa 2NJ St SySydaod ¢Kdza
often used for data that applies very generally either to the document structure itsédf thie raw data

values. For example, the <date> element above might commonly be given a @dateFormat attribute to specify
the encoding (in the example above the format appears to be ¥M¥DD). Note that an attribute might be

used where an enclosed elemembuld work just as well, for example, above the <creator> element might
contain a @sortOrdeattribute to distinguish first, second and third authatc., or equally <creator> might

contain a sukelement <reatorProminence or simply <sortOrder>. In suciases there is an element of
judgement in the overall document design; however, attributes are most naturally used for the most
generalisable variables or raw data encodiNgte that this is a key distinction between XML formats such as
ONIX for Books,mal other serialisations such as the MaRC family of formats; the MaRC fields for book
measurements, page counstc. contain text which can include numbers but also letters denoting the units; in
ONIX these are separated so they can be parsed more elsibyis not essential to XML but certainly its

structure lends itself more naturally to the separation and specification of different tgpescoding and

semantic content.

Here, the need for mexplicitschema to definghe types of data, their relation® other parts of the database

and their cardinality will be extremely importanif not essentiato the data recipient trying to reconstruct

the database and potentially merge these data with othérthe schema of any other data to be related to

these differs significantly, a formal definition of the relationship between the schemas needs to be elaborated.
This is the role, at least on a syntactical and algorithmic level, of%8& Tt specifies how to transform data

“Sees5ndmMs ASO0UGA2Y coOMd F2NI Iy SELXFYLGAZY 2F aOF NRAYIf
*2 See the W3C pages on XSLHAtigt//www.w3.org/standards/xml/transformation
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conforming to one XML schema dndata that conforms to a differerXMLschem&’. Softwaresolutionsfor

implementing XSLT and similar mapping languages will be discussed below in sectlmut 4dte here the

SaaSy ALt LRAyG GKIFG  RF G refeferBethfoygh andXBaghzp@ssion Ay |y -
whichdenotesh i & & LJ GKé FNRY GKS NR2G y2RS® ¢feréntelorS GKS SEI
<date>elements carbe expressedl & abke/iecord/datet. To specify the <date> of the first <record>
serialised a functionis neededg.g.¢table/record[position()=1]fate¢ 6 A ®Sd y 2GS GKIF G 062GK Gl
not repeatable) This is the kind of operatidhon the syntax of XML representations of data that are used in
syntacticmappings. The relationship between syntax asdmantics will be further explored below in sections

4.4.4. and 4.4.5.

lf K2dzAK NBflFGAz2ya 0SiGsSSy GKS StSYSydaQ YSIyiAy3aa oia
~al O6FYR LISNKILA w5C0z G a2YS L bhedefided it &Kriatur@ll £ dzSa 2 F
language comprehensible to its creator and user. This level of definition is not currently automated and there

Ydzad oS G GKAA LRAYyG | aYSSGAy3a 2F YAyRag Fd GKS €S
after competingthe updated mapping ¥ hblL- F2NJ . 221a (G2 alw/umY aGaiKS ol |
AYGSNRBLISNI 6AfAGE8 | NB Criziicd weNdl fook o Momhiratiodigcknicdl and y 2 G G SO

collaborativemapping solutions, outlined in the next #e sections.
4.4.4 Complementary approachefr schema mappings

Godby, Smith, and Childre@003 outlined two familiar approaches to semantic mappings of metadata
schemas originating in different domains:

9 the short translation patlt a predefined transformatbn is applied to the schema, automatically
mapping each source element to a target element

91 the long translation patlg each source schema is mapped by hand to a core ontology, which then
maps to the target schema

The first approach isthe 0 I f f SRo [4fONEA 2F 6KAOK Ylyeée SEFYLX Sa | fNBI |
the case, crosswalks have tended to be associated with relativetpatharmonisations between schemas,

not necessarily authoritative, and different versions may give quite differeslts. The longer route,

d2YSOAYSaA -a0dAfLI2S RS ¢ EK dRAS LIS y R@& 2 MIy ¢ Y S duliogylzin diaysl o edfisessing

terms in potentially very different knowledge domaiisch of these has its advantages and problems:

Mapping Pro Con

approach

Short Potentially quick checking of Can tend towards ad hoc mappings where
correspondence by human experts correspondence is at best partial or
on either side where terms and ambiguous; mapping decisions not always
syntax are relatively simple to well documented; no suggestions for new,
understand and well-documented common terms to accommodate areas not

yet shared by both formats

Long Only one mapping per input schema  Detailed ontological analysis far more time-

is required so long-term efficiency consuming; can suggest improvements

results; detailed analysis can pinpoint and additions to either or both formats
existence and also degree of
correspondence between terms

The two approaches to schema mapping outlined above form a spectrum that coveractiosy in this area.
They are not antithetical, as a direct crosswalk could indeed be generated fnofand-spoke mapping
analysis.

*3XSLT is certainly not the only language that can be wseti§ purpose; for example, the related Xquery is
also used, and OCLC (Godby, Smith, and Chil@@33,even developed a proprietary language achieving the
same resultg but XSLT is the language implemented so far by Linked Heritage.

** For more on XST and XPATH functions, various reference documents are available, for example from
MicroSofthttp://msdn.microsoft.com/erus/library/ms256069.aspx
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A third approach, that of statistically inferring mappirigee Doerr, 200Xffom actual data produced using
each schma, for example by frequency of data values and theiocourrence would certainly be interesting,
and potentially usefuto both types of approach outlined aboyvkut it falls outside the expertise of the Work
Group and would probably be beyond the resces of the Linked Heritage project (and of Europeana).

In order to mitigate the difficulties experienced in creating automated or-gefined mappings, the focus
most practical workurned to improving the semantic detail in the core ontoldgyrhishas two aspects, the
eventbased data modelling approach found in both the content industries and the cultural heritage sector
(see Linked Heritage, D4.1; section 5.4), and the architecture of the ontology itself. These will be briefly
outlined in the nextwo subsections.

4.45 Conceptual Models (CIDGCRM, FRBR(00) & Indecs)

As noted in D4.1, the two main communities of practice in question here have produced core ontologies based
on their domain knowledge and practice. These share the two main charactenistiessary to their function:

I RAaAGAYyOUA2Y 0S3G6SSy O2yOSLIidzkt FyR LISNOSAYSR 20280

& O 2 y @ tBeleimds are used interchangeably at least in the commercial data world). The FRBRoo model is of
particul NJ AYyGSNBaAd KSNB a AG yiGAOALI GSa GKS @g2N] 27

202800 2F AyGSNBad oF2NJ 0KS 06221 aSOG2NL Ayd2 GKS

Indecs Commercial products Product life cycle

CIDOC-CRM Cultural heritage objects Object s Al

FRBRoo Books (generally commercial products but in Product lifecycle as if it
theory some could be unique heritage objects) wer e asfibri y e

The difference in focus of description is best seen in the terms used to describeghetypes used to

generate other classes and properti@me examples taken from the immediate <bti 8 4S& 2F G KS
class in each model are shownbelg2 S G KI G GSNX¥&a tA1S GSELINBE&AAZYE
CIDOECRM/FRBRoD)

“5 At roughly the same time, the 19908,the heritage, library and copyright content sectors. See D4.1 and
http://www.doi.org/topics/RustModelofMaking2005.pdbr a discussion of their similarities.
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CIDOC-CRM* Indecs”’ FRBRoo*

(life history events) (product lifecycle (product lifecycle events as life history)
events)

Activity assertion Activity

- Modification creatingEvent - Performance

- - Production disseminatingEvent - Creation

- - Part Addition expression - - Work Conception

- - Part Removal transaction - - Expression Creation

- Attribute Assignment  transformingEvent - - - Recording Event

- Creation usingEvent - - - Publication Event

Beginning of Existence Beginning of Existence

- Birth - Production

- Transformation - - Expression Creation

- Production - - Carrier Production Event

- Creation - - Reproduction Event

End of Existence [further as in CIDOC-CRM]

- Destruction

- Death

Here it can be seen thatrough the FRBRoo analysis of authorship and publication of bthekeyent types

associated with mainly conceptual creations (intellectual property) typical of indecs have started to find a

home within themore generahistoricalapparatus of CIDOGCRM .t must be noted, though, that the FRBRoo
FNFYSE2N] A& olFlasSR Ay azyY$sS {(“SwichlaiNgsl(ainong other/tHingsh / Qa RNJ F
detailed descriptions of class propertid¢either FRBRoo nor MetdrM are yet officially incorporated into

CIDOECRM, or yet implemented in LIDO. Therefore at this stage FRBRoo can only be used to inform the

mapping work, but not fully relied on for future interoperability.

The indecs ontology informs ONIX for Books Rbex. This can be seen very clearlthe fact that distinct
messages from the ONIX family of standards describe two of the main entities in the indec®model

1 indecsabstractiong ONIX for IST@egistration message for abstract texts)
1 indecs:manifestdabn ¢ ONIX for Books (and ONIX for ISBN, a subset thereof).

The ISTC manual also makes clear that the abstractions identified by the ISTC are defined in terms of events
(origination or derivation) with identifiable actors involved. These definitions astthdtions are in harmony

gAGK GKS AyRSO&a aY2RSt 2F YI1Ay3a¢ yR Y2NB 3ISySNIrt S
Another more subtlexampleis seerin the enhancements to the ONIX for Books standard, from version 2.1 to

the current version, 3.0For many concrete exampleseeGodby(2012) on which the illustration below is

based In the most recent ONIX schentlag semantics ofnany elements thapreviouslyhad extremely

specific term definitiongre incorporated into composites that spell out the same information 4testep,

for example, some of the various subject classification elements

*® Taken from Crofts, N. et.g2011) Definition of the CIDOC Conceptual Reference Madalilable at
http://www.cidoc-crm.org/docs/cidoc_crm_version 5.0.4.doc

*" Taken from Rust, G. and Bide, M. (2000). [aredifeetnote 26].

*® Taken from Bekiari, C., Doerr, M. and LdzdZ¥. (2010)FRBR objeairiented definition and mapping to
FRBRer (Version 1.0&jailable atttp://www.cidoc-crm.org/docs/frbr_oo/frbr_docs/FRBRoo V1.0.2.pdf
* For discussion of CIDOC MetaCRM and other related drafthtgevww.cidoc-

crm.org/working editions cidoc.html

%% See the discussianf the indecs data model in D4.1 secti®w.3.
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ONIX XML encoding Natural language meaning(s)
version
2.0 <BICMainSubject>GM</BICMainSubject> iThe main subject <co
the BIC subject classification scheme, is
GMo
3.0 <Subject> AA subject of this
<MainSubject/> éspecifically, the n
<SubjectSchemeldentifier>12</SubjectSchemeldentifier> é as encoded i n Bl C s
classificationée
<SubjectCode>GM</SubjectCode> éi s GM
</Subject> 0

In the ONIX versioB.0 exampleil KS . L/ &ddzo2S0O4G aOKSYS Aad ARSYGAFTFASR o0&
stipulated by the ONIX specificatioBuch flexibility was partly available in ONIX 2.1 but thexes dedicated

XML elements for subject codes taken from particular see(BIC, B 0 X | YR T2 NJ WYaF Ay Q & dzo ¢
analysing down the element terms more finely, the ONIX 3.0 selaatually reduced the total number of

terms needed.

The approach whereby each type of data is made as general as possible is represehthév@verall ONIX

RSaA3IYyT 6KAOK Ffaz2 lfft2a GLINRPLINASGFENEBE & | (GelL)ls T2
the approach of LIDO, which strongly favours published identifiers (see se@)pwBereas ONIX follows the

indecs princife of retaining provenance information as essential data.

Note finally that because of theddedgenerality and reuse potential of the data and structural elemesiil,

further implicit relationships could potentially be analysed out of the ONIX 3.0egletarmsin a new version

of the schema, for exampleto answer the questioraccording to whom isthéd dzo 2SO0 Da (G KS aYIl Ay
of the book? Classifications assigned by various different agencies, perhaps the publisher, booksellers, and

libraries, night each consider the main topic to be someth{pgobably only slightlydlifferent; thus an extra

element within the <Subject> composite, perhajesignateckSubjectAssignmentAgencgnd needing

various sukelements to unambiguously identify the agenmyight be addedif the need for this detail were

proposed by libraries and historians of publishing, perhaps)

However, in defining the XML schema and its underlying semaBisEURas in effect codified which types

2T NBf I (A 2y aKA IslasersividiSieeddbylother staindand Schelii Dcluding LIDO, will draw the

boundaries elsewhere, and thus some relationships may not be expressible ifabotist a certainty unless

GKS GFNBSGI a0KSYIQa GSN¥Y&a INB a2 3ASYySNIft Fa G2 065 LN
Any mapping thus needs to take into account not only the semantic definitions and syntax expressing them in

the source and target formats, but as developed in the discussion above, the best practice and other contexts

of the use case for the formats inveld, and the mapping itself. This leads us to consider the final, most

abstract ramification of schema mappings in the next section.

4.4.6 Contextual ontologies and th&ocabulary Mapping Framework (VMF)

The work othe indecsproject in 2000wvas followed up by more generalised metadataodelling framework

project (CONTECS,2001™"). This in sore senses applied the methodologiekindecs to the process of

assigning metadata itself and resulted in a highly generalised schema (OntologyX, now managed by

RightsCm®?) that can be used to perform the kind of analysis of relationships and meanings described above

at the lowest possible level of logical granularifire analysis is based on an event structure similar to GIDOC

CRM, with thecentral key conceptofthé ®y (it SEG ¢ RSTAYSR o6& (GKS {AyhEs 2F I O A
>

RSTAYAYy3 GKS aSylryirada 2F a@SNba¢ adzOK Fa aONBIFGS¢

*1 See Paskin, N. (2004).
*2See the RightsCom homepage for Ontologybitat//www.rightscom.com/Default.aspx?tabid=1067
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In the diagranbelowA i A& LINBaSydiSR a (GKS GNAOKSalafoftvez 84 A Y RA NI
three possible levels common to schemas (attribute level), graph representations like RDF (relationship) and
contextual ontologies. The contextual, or event analysis can be used to model any type of data in a maximally
generalisecandinteroperalde way.

attribute _—> attribute

relationship _—) relationship <—_

agent
time

Figurelcahy G 2f 238 | LILINBIF OKY RSSLISNJ @ASg 2F YSGFRIFGIFE TFNR

Ly GKAa ¢l & (GKS hyilz2fz238.- &a0KSYlI 06GKS a/2y(iSEldzt hy
itself to expressing the linguistind logical meaning of data in the context determined by its input terms,

leaving ontological definitions in the knowledge domain of interest to the relevant exgéresefore it can be

used to represent not just the data but the schemas and ontologiesfelves for purposes of integrating

their data and creating new messages across knowledge domains where needed, if these do not yet exist.

This work was of great value to the commercial content sector because of the necessity to create precise,

reliable machineprocessable expressions of rights and use policies for intellectual property content (for

example, through the MPEG Rights Data Dictioftary. o6 dzi G KS &l YS adG22t1Adé¢ 2F Oz
and logical) analyses and data management structuvas also seen to have potential value for library and

other heritage sectors. The Jia@ded VMF project in the UK (running JeMevember, 2009; homepage:
http://www.doi.org/VMF/) applied the OntologyX schenta parts of schemas and at least one existing

authoritative mapping’ of a small set of terms with a narrow range of meanings, primarily about the format

and medium of creative media manifestations, across commercial and heritage sector schemas and

vocabulariesThe schemas included were:

CIDOECRM
DCMI

DDex

FRAD

FRBR

IDF

LOM (IEEE)
MaRC21
MPEG21 RDD
ONIXfor Books
RDA
RDA/ONIX Framework

=4 =8 =4 4 -4 -4 -8 -8 _4_-a_-9_-1

*See the RightsCom pagey’ dwA 3IKGa 5F G 5A00GA2YyFNE o6w550¢ |0
http://www.rightscom.com/Default.aspx?tabid=1172
¥ Such as the entire RDA/ONIX framework, founktigt//www.rda -jsc.org/docs/5chairl0.pdf
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Itis clear that iLIDO, andhe relatively selcontained and well documented schemas for IPTC Core and
Extension, and the BR referent metadata, were included, and tieenainderof the ONIX for Books and DDex
schema elements mapped, an incredibly rich mapping resouoeéd result, covering the whole scope of
LinkedHeritage D4.2 from the semantic perspective, and openingitier to producing a new,

comprehensive harvesting schema for any commercial product information or cultural heritage object.
However, this would involve very significant work and expense (see section 4.5.3) that is certainly beyond the
scope of the currenproject and may exceed the value of the benefits

Aformal conceptanalysi2 ¥ S| OK (G SN)Y LINRRdzOSR al G2YA0¢ OFGS3I2NASa
RDA/ONIX Framework.

Image Image
Character SensoryMode Dimensionality || Mowemnent
.| E
BaseContentCategory 5 2w o Sample Category Label
-1 I r=1 =]
: . 512 | ez
E|®
slo|Blelz|5|6|e|3 2|22 £l 3
= E r= o a 7] g = et = E et
F | E Ele||lwm | 28| 2| G| B(|E2|E[2(5 2
1|23 | 411|234 | 5|61 ]2]3fr]2]3
Bas=ContentCategory 1:1:3:3 L u u B |tea
BaseContentCategory 1:2:3:3 u L L B J=poken word
BaseContentCategony 1:3:3:3 u u L B Jtactile ted
BaseContentCategory 2:1:3:3 u L L) B |music notation
BaseContentCategory 2:2:3:3 u L L B |performed music
BaseContentCategory 2:3:3:3 u u L B Jtaclile music
Bas=ContentCategory 3:1:1:1 u L L) L still image
BaseContentCategory 3:1:1:2 u u L u maving image
Bas=ContentCategory 3:1:2:1 u u ] u three-dimensional object
Bas=ContentCategory 3:3:2:1 u L) u L tactile image

Figure2 - "Examples of base content categories" fratiCR JSC. (2006).

C2NJ SEIFYLX Sz G2 &trée | NBaz2dzNODS Ozyaraia 2F aiSEGE ¢
AYOSNIINBGFGA2y o0& GaAiraKie o62yfevxr gAlK2dzi Fye FaLSoi
moving). The COA analysisvie& Sy I LJLJX A SR G2 | & & A Jg/g.oftedtibgadapibgdrA Yy Ay 3 i F
translatingtk ¢ 0 SEG ¢ &2 RS T Xr¢sburcEs ahdpagents 4SgnedBlacezivithin theiVMF

ontology asn the examplebelow:

No

vmf:WordsCheator ——
_~amf.Adaptor

-

| wmif:WordsAdaptor __[::}
vmf:Commentator onix:Translated by
ddex:-Translator \ -l

ddex: SubtitlesTranslator !

vmf:SubtitlesTranslator

O

onix:Translated with
commentary by

vmf:-Translator&ndCommentator

Figure3 - "Structure of the VMF matrix" from Rust, G. (2009)

In the above figure, one can see terms from the input schemas (ONIX and DDex) in blue and green, mapped
SEFOGte G2 +Ca GSN)¥ax Ay GKS I NHSNJ + Chetwkeh Bpd NOKe & ¢

* See Sowa, J. F. (200Zphnceptual Structures: Mathematical Backgrouhdhilable at
http://www.jfsowa.com/logic/math.htm#FCA
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schemas via the VMF ontology. Such programmatically generated schema mappings were among the proposed
use cases for VMF, which included:

1 Searching/querying across multiple data formats;
I Taxonomy/subject index mapping;

1 Mapping of local, bespekmetadata schemas;

1 Preservation metadata;

1 Full message transformation (metadata crossm?zilk)

Obviously the two use cases in italics above have great relevance to Linked Héfapgeng taxonomies and

subject terms falls under the remit of Work Packagerid full message transformation (crosswalk) iste

of the content coordination or specification partners in WGs 4 an@résswalks produced using the VMF

would have the additional advantage of beimgh K 2 NI LJ- ( K ¢S Rl N& y ad I s (¢l bH & Y
section 4.4.4).

Notwithstanding its unfamiliar and often very abstracttermingl@ ¥ G KS +aC af | yuskdab IS¢ O2 d:
construct new, seltontained sets of elements fonultimediaaggregation and discovery environments, in

much the way hhat the Dublin Core elements were originally conceivemt.the core element set, the most

concrete shared terms whose definitions include by subsumptiend(a I YS! aé¢ 2 NJ Ot 2aSaid « adz.
the mandatory elements of each schema would be usedKpgellJi @A GK GKS | RRAGAZ2Y 2F (K
St SySyita 2F SI OK A0KSYS Fa ARSy(ATABRdf@encdetvEeh NJ O2 Y Y dz
this approach andb initioselection of dzy’ A @c®neBldmeniss that the semantic links to soursehemas

would have already been articulated in detail, so there would be no need to create qualified terms, application

profiles and local practices to make up for the deficiencies and ambiguities of the basic elements.

4.4.7 LIDO asainstancelevel CIDOGCRMimplementation

At this point LIDO can be mentioned as an aggregation schema thattleagdyimplement some of the

features of such an ontologyased core element set. Its terms are extremely general because they rely on the
classes and relations of CIDORM; they are also deliberately selected for closeness to a range of instance

level domain schemas taken from across heritage collection management practice; the LIDO schema itself has
some of the other distinctive features of the VMF matrix, in thahgkide its role in harmonising its input data

with the CIDOECRM, it also captures some relations to the input schema, through the @encodinganalogue
attribute available for many element$his ensures that the link to the original definition of the data is
LINBAaSNWSR S@Sy (K2dzaAK [ L5h Q&owevel kchashikiScarrentNddncelgaddzl  f &
as mapped to a specific portion of CIDORM (for physical objects) gerallsemantic range is limited. As

will be explained below (section 5.\kith more details in AppendiX 2 more flexible mapping to allow
corresponding LIDO properties to be expressed for conceptual objects (specifically classes such as product
types) would bring LIDO into line with the FRBRoo extension and closer to dus/@OA approach.

4.5 EXISTING MAPPING,BREGATION AND DISEBRY SERVICES

This final stage of the literature review briefly highlights some of the proggciervicescale implementations
of the above best practice, in the heritage and commercial sectors.

451 MINT

Linked Heritagsubscribes to the MINT aggregation and mapping software platform hosted WA For
each project using MINT, an aggregation schema (for Linked Heritage, of course, this is LIDO) and a publication

*% Compiled from the VMFdme site athttp://www.doi.org/VMF/archive.htmland final report at
http://www.jisc.ac.uk/media/documents/projects/vmf finafeport.pdf

*"For an introductory overview of MINT see
http://mint.image.ece.ntua.gr/redmine/projects/mint/wiki/Introductiorand for technical details in relation to
Linked Heritage seéttp://www.athenaeurope.org/index.php?en/149/athendeliverablesand-documents
(deliverables D7.1 and D7.4), anitp://www.linkedheritage.org/index.php?en/142/documentand
deliverableqdeliverables D5.1 and D5.3).
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schema (here, ESE) is specﬁ’?efbatacan only be uploaded; MINTnst able to update metadata publications
recordrby-record,so in the case of Linked Heritage contributions to Europeana would have to be updated
YyS3A2GA1L GA2Y 6 AGK 9 dzNHINISrgsstis @rond ofhar falns) XNilikstaytesi S Y ©
empirically generates an input schema based on the XML instances input, and allows the user to map this
schema to LIDO, generating an XSLT script for the transformbltoce the experiments described in this
report used XML instanceath contributed by the relevant standards organisations, experts in the domain
(IPTC) or licensed implementers of the standards (DDex). 8iiidntly uses a single, standardised mapping
of LIDO to ESE

4.5.2 Linked Heritage Terminology Management Platform (TMP

Controlled value lists for enrichment of the Linked Heritage aggregation data will be managed with a bespoke

TMP developed in part from xTr8eThe format for aggregating terminologies is SKaSdata modelling

language for representing existing conteal vocabularies. Its structure has similarities with languages for

expressing formal ontologies, but is meant primarily for lightweight representation and retrieval, rather than
extensive modelling of complex relationsl"ﬁf)efor example, it does not defenany relationships between
O2yOSLJia 0Se2yR KASNINOKAOFET tfAyla IyR 3ISYSNRO aNBf I
as they arehierarchicaland consist of a concept cod8KOS:notationlabeland scope notéor definition),

havemuch in common with the controlled value lists used in commercial metadata, for example:

Commercial metadata standard Terminologies (mostly excluding schema elements)

ONIX for Books ONIX code lists®

DDex DDex data dictionary® (parts)

EIDR EIDR schema(s) enumerated values®
IPTC / XMP IPTC newscodes®’

Further, at least one of the standards, ONIX for Books, contains elements that can hold values from other
vocabularies (especially subject codes) widely used in the commercial and heritage, sextmbcarse it
can contain values from proprietary vocabularies.too

As the LH TMP is currently still in development, and MINT, as discussed below, is not yet integrated with it or
ready to accept other SKOS imports, only important points of contact with cadredcabularies will be dealt
with in this report.

¥ Hence MINT can be used in the Linked Content Coalition successor project, RDI, to map a wide rang
rights and licence expressions to a common model. See:
http://www.linkedcontentcoalition.org/uploads/1206120 plenary.pdf

*9See D4.1, sections 5.3 and 9.1 for the needifmtates and provenance of metadata, as well as the findings
and conclusions of this report.

%9 see Stein, RIDO v1.0 to ESE v3.4 mapping tabiilable at
http://www.linkedheritage.org/index.php?en/177/trainingnateriattargetedto-linked-heritage content
providers#6

®1 See the W3C page for xTreehétp://www.w3.0rg/2001/swiwiki/XTreeand ATHENA documentation at
www.athenaeurope.org/getFile.php?id=583

%2 The official SKOS primer is availablatgt://www.w3.org/TR/slosprimer/l YR [ AY1 SR | SNA G 385Qz
SKOS implementation can be downloadethi#://www.linkedheritage.org/getFile.php?id=24¢énd see also
Wyns, R. and Leroi, M. (201D)3.1 Best prdie report¢ TerminologyAvailable at
http://www.linkedheritage.org/getFile.php?id=286

%3 See the comparison of SKOS, RDF and OWittpatiwww.w3.org/TR/2009/RE Gkosreference
20090818/#1.1045

% http:/ivww.editeur.org/ONIX/book/codelists/current.html
® http://ddex.net/dd/dd ERN35 DSR41 MWL21/

% http:/iwww.eidr.org/schema/1.0/

7 http://iptc.cms.apa.at/site/NewsCodes/View Ne®sdes/
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4.5.3 OntologyX

The OntologyX architecture and VMF are still available for use but would require significant extra project time
and possibly subcontractiﬁsgand so falls outside the practical scope of LH WiRdould be highly desirable to
build on this work in possible future projects or longerm work, so possible ways forward will be discussed

in sectiors 14and 15 Methodologies for ProducingxperimentaMappings

This comparison of methods draws on titerlature reviewed above, and makes the link between solution of
the problem in theory and the experimental work done for T4.4.

4.6 MAPPING PRODUCT CEARATA TO AN INSTANSCHEMA

The conceptual background to the mappings presented here has this basic pratiksrheart: LIDO is a

schema for unique, single items curated by heritage institutions; the source schemas for these mappings are

abstract classesf commercial products (and in the case of EIDR, can be even more abstract classes of product
classes). AINR RdzOi Of I a4 A& RSTAYSR o0& GKS Lzt AAKSNI 2N 20K
such, and also lacks other key attributes which only items can possess.

A fuller discussion of solutions to this problem is found in Appendix 2. Here vgmyly note some factors
that tell in favour of adopting the simplest solution, that of mapping each class property to the relevant item
property where available, and signalling this in the data record itself:

1 Thefundamentalconceptual modelling work toreble this solution has already been déhand the
benefits to the heritage and library sectors are well established. This approach will extend the existing
scope to includes.g.audiovisual archives, music recordingtaves and photography libraries:

oMediation tools and Semantic Web activities require an integrated, shared ontology for the information

accumulated by both libraries and museums for all the collections that they hold, seen as a continuum from

highly standardised products such as books,, C¥®s, etc., to raw matials such as plants or stondkrough
GryStioSSyé¢ 2025004 adzOK d RNIFO YIFydzZzaONARLIIa 2N Sy3anNt
as books can baboutmuseum objects, and museum objects can represent evantharacters found in

02214a 0S®ads WhLIKStfAFIQa RSIFIGKQUL YR RSaAaONARLIIAZ2Yya 27F
references to bibliographic resources that mention those museum objedB&su A Yy § SNNBf I G A2y a KA LJa
integrated in common informtion storageX €°

See also some initial proposals for modelling specifically commercial products such as art prints, replicas, CDs
of archival sound, and of course books and DVDs, in Appendix 3 of this report, kindly contributed by Patrick le
Boeuf, one othe primary authors of FRBRoo.

a2 RSt f Ay Jasid FRBRdp ihekritlyg useful for heritage work and could have unanticipated
benefits by modelling, for example, conceptual classes within the content of intellectual objects
(subject terms but alsoanceptual constructs like narratives, references, philosophical formulgtions

OXtypes play a central role in the history of human understanding; they are intellectual products, and
documentation about the history and justificatidy physical evidence &f & LJ&Bs Xquarely within the
intended scope of the CRX4"*

1 The existing use of LIDO points towards extension to cover commercial publications and releases of all
kinds; the main featureand characteristics of these product clasaes shared entirely ith
collections of ephemerarchives of broadcast and cinema media, sound archives, Web archiving
initiatives, museums of publishing, technology, contemporary digitaktet|n any case, LIDO can
and is being used in libraries as part of Linked Hegitag

% See for example the standardised costs of mapping new terms to the VMF:
http://www.doi.org/VMF/reqistering.html

9 That is, in FRBRoo and m&&Mhttp://www.cidoc-crm.org/frbr_inro.htmland http://www.cidoc-
crm.org/working editions cidoc.html

" FRBROO version 1.0.2, availablehdtp://www.cidoc-crm.org/frbr_drafts.html

"L CIDOC met&€RM draft, available altttp://www.cidoc-crm.org/working editions cidoc.html
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Having identified the maiforward stepinherent in this crosslomain mapping, possible practical
methodologies are now described, beginning as before with the most general and moving towards the most
practical and concrete. It should be noted that eaththese approaches involves doing the same substantial
work: modelling data and use cases; analysing, identifying and matching semantic content of terms; selecting
best fits across the schemes. The difference is only in the methodology, the conceptuahorks and
procedures, and technical tools used; all are valid approaches but each has pros anchoreport appears
timely as at the time of writing, a draft International Standard is under review, which synthesises general
recommendations for craang schema mappiné% In all cases, the work will be tirmnsuming, requires

skilled practitioners with significant domain knowledge, and is justified only where there is reasonable
expectation of largescale mapping of data from one domain to anotHarthe comparison tables below,
decisive factors, either pro or con, have been highlighted to make it clear how the current approach was
selected.

4.7 MAPPING BASED ONAPPERONTOLOGY

In this approach, represented in the extreme case by the VMF (section dbbve), a top ontology is created

FNRBY @SNE INIydzZ FNIFylrftegasSa 2F SIFOK GSN¥YQa ylI GdzNI ¢
between these new, analytical terms are extrapolated using adefened analysis of the complete set of

possble entities and relationships (a fundamental data model), until they provide links between all terms that

must be mapped.

Aspects Pro Con Solutions

Semantics Extremely rigorous May be too abstract Refer to data sample(s)
to produce actionable Compare with other
results ontologies, especially in

the relevant domain

Produce new schemas
based on shared
semantics and use

case
Completeness Can easily include all Possibility of wasting ~ Work to specific use
elements as desired time mapping all case for each mapping
possible terms?
Practicality Produces authoritative  Initial analysis can Automation of some
and reusable mappings be time-consuming  processes
and resource Outsourcing of some
intensive processes
Maybe difficult to Reuse of primitive
document results semantics and terms

Overall complexity of  from other ontologies
process, high skill

requirements,

requirement for

extremely broad

domain knowledge

4.8 DIRECT MAPPING OEBENTS

Ly GKAA I LILINRZI OKZI @SNE 02YY2y Ay s@NBelduwdandtarget 0 SG6SS:
data are compared, using the standard definitions and examples given in the schema specifications. Any fields
GKFG aKFENB adzZFFAOASYG YSEyAy3a G2 alrdraFe GKS YILWLAyYy3I
direction) andsuggestions may be made to extend the target field to include new semantics if needed.

21S0/DIS 25962, Information and docum@ation T Thesauri and interoperability with other vocabularies
T Part 2: Interoperability with other vocabularies
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Aspects Pro

Semantics Based directly on
standards without
potentially misleading

examples

Could clarify
(mis)matches within
use case(s)

Con

May be abstract

LINKED »
- HERITAGE

Solutions

Refer to data sample(s)

Completeness Can easily include all

elements as desired

Possibility of wasting
time mapping all
possible terms?

Work to specific use
case for each mapping

Uses a minimum of
data and tools

Practicality

May be difficult to
document results

May be time-
consuming for large
schemas

Requires significant
knowledge of two or
more domains and of
two or more schemas

Use standard templates
where available

Collaborate with source
and target schema
authorities

49 MAPPINGEXEMPLARY INSTANREBHINAGGREGATOR

Tools like the ATHENA / Linked Heritage MINT aggregator incorporate schema mapping into the aggregation
St SySyda |
sample of XML datdhis samplema§y S RNJ g6y FNBY NBI €

workflow.L Y RA @A Rdzl f

or be a mixture of both.

Aspects Pro

Semantics Maybe clearer from

context of example data

Con

Danger of using
idiosyncratic records
in sample

Relative simplicity
may be misleading
Aggregator schema
may be fixed

NE YI LILISR

AYlydz tfeé

Solutions

Use schema
specification to clear up
ambiguities

Check against other
samples

Should include most
common or typically
used elements

Completeness

May not include all
elements needed for
larger datasets

Examine real datasets

Create dummy records
/ messages including
elements not in sample
data

Practicality Use existing tools to
automate some

processes

Time and effort to
learn tools

Requires significant
knowledge of two or
more domains and of
two or more schemas

Use standard mappings
where available

Collaborate with source
and target schema
authorities

tAFS dzaSz 2NJ ON

A further difficulty of the exemplary instance approach is that all the schemas considered here, apart from
IPTC/XMP, can appear in a variety of configurations depemdirige type of entities described; for example,
ONIX may describe single volume book products, or composite products made up of multiple volumes, or
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books plus CDs; DDEX may desaibelease made available as products in diverse media such as CDs and

digital downloads; and EIDR assets can be of a large number of types, classified at several levels of abstraction.

Thus, there may be no one complete mapping of a whole schema.

4.10 APPROACHES CHOSER FAIS REPORT

Based on these consideratigrthke mapping methdology used in practice for this deliverable comprised the
following stepsncorporating aspects of all three approaches

1. Generate sample data using all mandatand commonly usedlements of
a. Source schema;
b. Target schema.
2. Upload sample source data to MINT
3. For each section of target schema in MINT
a. Analyse semantics of target schema elements;
b. Compare semantics of source elements keeping in mind

i. Analysis method used in top ontology approach;

ii. Specification of source schema and best practice notes;

iii. Specificatin of target schema and best practice notes.

c. Select appropriate source elements and map.
Add source conditions based on specifications and best practice.
e. Update sample data with elements not present in order to create mappings for all relevant
elements ofthe source schemaand repeat the above steps 2 to 3.e
f.  Document mappings

i. Successful elements;

ii. Elements and rules not yet possible in LIDO and/or M@\ifline possible
enhancements to schema and mapping tool that would enable expression of source
semantcs.

g. Submit XSLT and source / output data to experts in source and target semantics for initial
review.
h. Test completed mappings with a variety of test data.
4. Document final mappings.

o

So far this methodology has only been used in full for the ONIX for Bdbkss8hema. For the other three
FNBFa ¢2N] KlFra 06SSy &aidlINISR FYyR oAttt 0SS LlzmftAaKSR
mapping have been included here as indications of progress and the main problems to solve.
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5 MAPPING COMPLEXH®RTHIS PROJECT

The final question to answer before completing the practical work of T4.4 was to decide the appropriate level
of detail for Linked Heritage mappingdthough at first glance it might appear reasonable to map all four
aS00G2NEQ aOFSE ahd BDMiiig practicesthis is a central problem for Linked Heritage and Europeana
itself. As in D4.1, the decisions made in this methodological section represent part of the findings and are
reflected in the recommendations and work plan towards D4.3.

5.1 MINIMAL MAPPING@ DIRECT TO ESE

An initial hypothesis was to begin the mapping exercise from the broad context of Linked Heritage as a
Europeana contributor and produce a mapping directly into’ES$Ris would have the advantage of creating a
potentiallysmall and simple mapping (corresponding to the lightweight ESE schema) and allowing contributors
from the commercial sector to submit data to Europeavithout entering into partnership with Linked

Heritage should they so wish.

Industry  EelDe

wDDEX
sector [y

schema Kzige

wDC and DC
Terms

wORE
aggregation

ESE

Minimal mappingg industrysector schema to ESE

Experimental mappings of ONIX 3.0 and IPTC to ESE soon made apparent the impracticability of this approach,
for general and sectespecific reasons, albeit with positive lessons learned, as summarised below:

‘ Schema Difficulties Lessons learned
All (general Both the small number of elements and the lack  Any direct mapping would
aspects of of appropriate semantic equivalents for many really be a selection of
ESE) core properties of commercial data make a elements based on the
technically useful mapping impossible. individual use-case of specific
providers, primarily chosen for
display to customers.

" This has recently been done for previous extremely sswalle pilots of publisher data integration into
Europeana. See for example:
http://www.europeana.eu/portal/search.html?query=penguin&qf=PROVIDER:Per(d3ilooks) or
http://ww w.europeana.eu/portal/search.html?query=librekd6 books)
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Schema Difficulties Lessons learned
ONIX 3.0 and The ONIX for Books schemas are so large, and A useful specification for the
2.1 offer so many options and combinations of mapping to ESE must be
elements, that any mapping to ESE will be based on an initial LIDO
extremely complex, without doing justice to the aggregation. The aggregator
full semantics (especially for version 3.0.1). platform must be developed to

allow either direct editing of
the LIDO-ESE mapping (to
produce data-provider-specific
mappings), or to allow
automated selection between
a large number of optional
elements based on complex
business rules (beyond the
ONIX schema).

IPTC The IPTC properties, as expressed in XMP, at Though a very small number
first glance share with ESE the five Dublin Core  of IPTC properties could
properties Creator, Description, Rights, Subject  potentially be mapped to ESE

and Title. However, the IPTC specification with agreement from IPTC as
restricts the use of all these properties, often a fistandardo m
explicitly in disjunction with other IPTC effort involved would be more
properties (i.e. IPTC implements a specialised efficiently spent creating
6profiled of DC), whi c individually tailored mappings
mapped to the ESE schema without considering  for individual contributors as
the specialised semantic value of the data. described for ONIX.

Where a photograph depicts another artwork, for
example, there is no way to make this distinction
in ESE to respect all the rightsholders and
provide usable information.

DDEX The DDEX schema is of similar descriptive The comments above on
complexity to ONIX, but with the added ONIX will apply here, given
structural complexity of contents lists for each the similarity between the

firel easeo. Impassbketomapy b design of ONIX and DDEX,
within LIDO, and thus certainly impossible with and the higher complexity of
ESE. some DDEX structures.

The initial mapping of DDEX
to LIDO produced excellent
ESE, but this points to the
strength of the DDEX-LIDO
and LIDO-ESE mappings,
rather than the usefulness of a
DDEX-ESE mapping.

EIDR The EIDR schema is essentially a minimum As for DDEX above, the EIDR-
referent data schema, and thus is relatively self-  LIDO-ESE pipeline so far
contained. It therefore offers the most promise works very well; this could be
for a more stable mapping to ESE, although the  used to derive a stable EIDR-

lack of domain-specific audio-visual content ESE mapping, but since EIDR
description elements in Dublin Core will probably data can only come from one
mean this would be extremely minimal. provider (EIDR itself) this

seems inefficient.

The experience of mapping ONIX and IPTC to ESE and the results of@ialdppings showed conclusively
that despite apparentappingsimplicity, this dalse economy because it creates far more problems in the
areas of legatommercial agreements and the capabilities of the aggregation platform to apply business rules.
Havirg attempted the first two mappings, therefore, attention was focussed exclusively on creating truly
standardised semantic mappings to LIDO.
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5.2 MID-COMPLEXITY MAPPINGSE VIA LIDO

The core result of T4.4. is therefore the semantic mapping of ONIX 3.0ID@01L0., with similar mappings of
hbL- H®PM®PI 559-3 9L5w FyR Lt¢/ G2 F2ff260 ¢KAA YL LILA:
approach taken for other Linked Heritage partners, as well a significant number of other projects contributing
to European?f. This will provide the same benefits as aggregating cultural heritagetdataay

1 Preservation ofull, accurate semanticfor elements that can be included in LIDO)
1 Preservation of (most) data granularity;

1 Stability of mapping (in theate of changes within the Europeana data model);

9 Separate control of LIDO database.

As noted above, the provision for retail links currently availabld @O and MINT is not optimal; however, a
minimum can be offered and the full cultural value of thegwot data aggregation should also be achieved.

Industry e

uDDEX

sector on
schema K&

wStandardised
mappings

wPreservation of full
original semantics

uPredefined
conversion to ESE

wTesting
against use

ESE cases for

sectors

Mid-level complexity mappirdgndustry schemas to ESE via LIDO

The above schematic for this mapping complexity level shows another decisive ladnéfiespect for the

existing best practice in semanticappings by creation of agreed, standardised mappings between two
standard schemas of wetllefined semanticsA final benefit is that the existing MINT aggregation pipeline can
be used to test the full data supply and commercial contributors can rely oaxpertise and support of the
Linked Heritage partners as well as that of Europeana. It is expected that this testing will take the form of

G LINE ( 2 G & LIS ésectiahdb. 22 aRdsAppérili$) $f real commercial data feeds through MINT/LIDO

into Europe@a/ESE, so that further development of the legainmercial framework can be undertaken by
gaining feedback from the contributors, collecting statistics, and gathering any further technical requirements
for the aggregation process itself.

There is not yea standard mapping of LIDO to EDM in use within Linked Heritage so this option was not
considered. However, it would not differ significantly from the approach described above, or the one
described in the next section.

5.3 MAPPING TO EDWYBENEFITS AND CHALGESN

Another possibility considered but, because of time constraints, not fully explored, was a direct mapping of
industry standard schemas to EDM.

"“See the list abttp://mint.image.ece.ntua.gr/redmine/projects/mint/wiki/Projects
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Incustry  Kaeibs

wDDEX
sector [y

schema Ege

wLegacy ESE terms
EDM WEDM enrichment
terms

wWORE aggregation

Alternative mapping option industry schema direct to EDM

The main problem with this mapping approach wbbk that EDM inherits all the same problems as ESE, since
this is the core of the EDM schema. The improvements inherent in EDM, which are largely concerned with
events and relations, are already realised in the LIDO schema. The added structures fgrwigialin

alternative surrogates for a single Cultural Heritage Object are interesting, but the use case for dealing with
multiple views of a commercial product is very different (see sectibrabd Appendix Pand is not dealt with

by EDM. It is worth natig that a direct mapping of EIDR to EDM would, as for ESE, bring the most benefit as
the extra EDM relation elements could potentially express more of the EIDR semauoticever, as noted in
section 31., it would still be minimal and would apply onlydata exchange agreements directly between the
EIDR registry and Europeana.

5.4 MAXIMUM COMPLEXITOBJTION, EXTENSION QOMEWSCHEMA?

The final option to consider would be to extend LIDO, as has been discussed in the context of FRBRoo, or use
an even more gerral data model, perhaps generated through the VMF. This solution would be an ideal option
except that its complexity means that it would require far more time and resources than currently available.

5.5 COMPLEXITY LEVEL SHOFOR THIS REPORT

Having exploredesseral of the available options, Work Group 4 decided to focus on standard, agreed
mappings of industry sector schemas to LIDO, primarily the ONIX for Books 3.0.1. and 2.1. schemas, but with
initial work on the other three schemas so that at leiadial semantic mappings in each area could be

available for testing on real data withihe timescale of the project, and so that work on ESE mappings could

be correctly placed within the business case development work of DXA@®ving that best practice indites
compatibility with FRBRoo or VMF, and a stronger representation of rights data, recommendations were also
developed for extending LIDO at a later stage through minor revisions to the existing version of the standard.
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6 TECHNICAL SPECIFIONE LIDOMAPPINGS

Although mappings of all four sector schemas were attempted, the ONIX for Books mapping was the only one
ready for publication by the date of this report. This was because:

1 Itis the only schema mapping mentioned explicitly in the Descriptionark\ahd was thus accorded
priority status

9 Itis within the direct expertise dDItEURS the standards body that maintains and develops ONIX;

1 Large amounts of sample data are easily available to create and test the mapping;

1 Itis complex and rich enoudb represent the full range of semantic and technical problems relevant
for the commercial schemt-LIDO mapping landscape.

6.1 ONIX FOR BOOKS 3.MAPPING AS EXEMPLAR

The experimental mappings from the industry sector schemas to LIDO took the form, désdvidye, of the
normal Linked Heritage mapping workpstly within the MINT tool and based on instance daiih the
addition of a detailed comparison of the semantics and syntax of the schemas themselves, as well as the
attempt to create an XSLT trangfaation for the full schema, even when instance data did not use every
element of the industry sector schema.

Creating these mappings (although only the ONIX 3.0.1 mapping is as yet fully specified) had several benefits
reported here:

91 Achieving the core obftive of representing ONIX for Books data in LIDO;
1 Testing the ONIX to LIDO mapping with instance data and appraising suitability of the current LIDO to
ESE mapping for this purpose;
1 Allowing for a full exploration of the semantics and syntax of LIDOtseepacity to represent
product types as well as unique individuals;
91 Practical exploitation of the functionality of MINT and an appraisal of its strengths and areas for
potential further development;
f /2YLINRAZ2Y 2F [L5h I yR tiagawitl€xrange®f nmellisordsduices ckods T 2 NJ | =
all four media sectors.

The ONIX for Books 3.0.1 mapping to LIDO is described here in detail as an example of a complete LIDO
mapping from the commercial sector. Findings from the ONIX mapping were found togapelsally across

all four sectors since the ONIX standard is highly developed and incorporates all the essential features of
commercial product data; some other findings were sector specific and are reported separately.

6.2 PRESENTATION OF MINRBS

Outline dicussion of the LIDO mappings is presented here in the main body of the report, so that although
technical accuracy is conveyed, less specialised knowledge of XML, XSLT and the details of the LIDO and ONIX
for Books standards will be required. For readatsrested in the detailed structure of the ONIX mapping, it is
presented here as a full XSLT listing plus commentary in Appendix 3, and also as an equivalent but easier to
read mapping syntax in the separate Excel spreadsheet upthtadhe Linked Heritge websitealongside this

report.

6.3 DOCUMENTING SEMANMEPPINGS

One of the apparent ironies of the current applied research scene with respect to data integration and Web
enabled data is the prominence of references to semantics despite the seeming thetlitdd discussions of
semantic mappings understandable by the moderately technicakdwomnain expert reader. Of course, many

such mappings are thoroughly documented, but the verbosity and complexity of their expressions in languages
such as XSLT makestn unwieldy for readers and almost impossible to present in full while preserving their
significance.
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Here, a combination of approaches has been taken, to enable a rééeledly narrative that gives sufficient
technical detail to make the report usalfier Linked Heritage and as a starting point for further research and
development. The main approaches are:

1

Presentation of large, complex schemas in outline at a low level of detail, giving a heuristic overview

2F GKS YIAYy &aO0KSYI Sa FHGAMNBES YU AgzaAdzb it NBSKA AR BKG €
into whichthe source schema will be analysed forengpression;

Description of detailed semantic mappingstatements of equivalenceLINB & Sy 4§ SR a G NBS G
that a readable, narrativstyle formuation is available (though still following the logical order of the

targeta OKSYl &4 GKA& Aa (GKS afly3adz 3S¢ ; 6KAOK LINRJARS

6.4 MAPPING SYNTAX USEDACCOMPANYING SRREHEETS

The ONIX 3.0.1 mapping made available along withrtport(as for all spreadsheets of mappings still to be
releaseduses a simplified syntax to describe semantic equivalences and the XSLT syntax used to express
these. It follows the actual mapping decisions made in the MINT aggregator and thusrislatia of XSLT,

but is suitable for nosspecialist readers. The syntax is as follows:

Notation in spreadsheet Explanation

al LJ 6GKA& LI ANJ AT (KA Condition source element

Exists Element present in source XML?

> +F£dzS A& Y2NB GKIFyX

< Valueisled G KI y X

= {rYS I ax

XAY GKA& Yyl YSaLlk OSX ONIXcode list [X]

AND

OR Logical operator to link to row directly below

NOT

XAY LINBFSNBYyOS 2 NRSN Order of preference of several mapping options listed

directly below

XFYR dz&S GKA& O2yshil Valuetobe used either
map) in the target XPATH a) toproducea constant output value, or

b) comparewith the source elemenvalueaccording to
specifiedvalueoperator(above)

Concatenate value directly below

Map value below to a new target elemnt
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7 LIDOAS A TARGET SCHENIRFPRODUCT DATA

Here a general outline of the LIDO schema itself is desgrfbading a narrative structure for the mappings to

follow and giving readers new to LIDO an informal but accurate idea of its logical structure.

Al SIFOK &idl3S 3ISySNrft LRAydGa GKFG O2dzyi
commercial product data are note@hese apply across all four media sectors.

7.1 LIDO SCHEMA OUTLINE

F2NJ I yR

The LIDO schema has a flexible-teyel structure tkat optionally allows one LIDO file to carry any number of

object records:

LIDO Comment

<lido:lidoWrap> Optional Awrapo to cont a
1T EAT KT EAT . A Yl E/ LIDO record #1 [subheadings hidden for clarity]

T EAT KT EAT . A > YI E/ LIDO record #2

T EATKTEAT, A _YIE/LIDO record #3é etc.

</lido:lidoWrap>

The optional multiplicity of records in one LIDO XML document is summarised in a different way in the
structurediagram below Note thatthe diagram simply shows theardnalities of thesubelementsn the
schema hierarchy and the attributes attached to each element; it is not a full UML class diagram.

descriptiveMetadata
@xml:lang

lidoWrap objectClassificationWrap
@relatedencoding | objectldentificationWrap
reclD AN //'” eventWrap
category \\ /| objectRelationWrap
\ /
0-1 N\ /
\ )
\_/
/// \\\
/ \\\
1-n Ve administrativeMetadata
lido / @xml:lang
@sortord / | rightsWorkWrap
" dsoore;ll-) o / ] recordWrap
. w
objectPublishedID ; Fesourceiiap
category

Top level structure of LIDO documents (simplified hierarchy and cardinalities)

When <lidoWrap> is not preserd,single<lido> element instead forms the root node of the XML document
i.e.the file only contains one object recor@iwo of the source schemas, ONIX and DDEX, have a similar top

t SOSt &l NHzOG daNB

602yS YS&aal 3S 02yl Asgthe/raot aniditbnii A LI S

level nodes can be matched easily within LIDO and MINT. For the other two schemas, EIDR and IPTC, the
situation is more complex, but source files can be-precessed with relative ease to achieve the same result
matching itemnodesto either <lidoWrap> or <lido> at the convenience of the data provider
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Within the item recorddefined by the <lido> elementhe structural and datalements are therbroken down

into descriptive and administrative types, further subdivided as shbglaw. In the following tables, XML

elements are shown nested as in an actual instance data file; empty nodes are shown both opening and closing
where the <element /> in question is fully enclosed by its superelement.
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<lido:lidoR  ecID/>

Identifier for this LIDO record.

<lido:category />

The type of CIDOC-CRM entity described by this LIDO record. For product data, always F3

Manifestation Product Type.

<lido:descriptiveMetadata>

<lido:objectClassificationWrap

/>

Use of controlled vocabularies to classify objects; effectively the same as for products.

<lido:objectldentificationWrap

/>

Information that distinguishes this object from others in the same class. Most is similar for products
except for two areas unique to individual object (see detailed breakdown in following sections).

<lido:eventWrap/>

Events wil|l be taken

The event structure allows the decomposition of datafromma n y

integration into one database (as in VMF)

from an

object bs
di fferent

alife

fi fnid

<lido:objectRelationWrap />

Relations allow links between object or product records to be established and assigned types

(classifications).

</lido:descriptiveMetadata>
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<lido:administra  tiveMetadata>
<lido:rightsWorkWrap/> Rights relating to the object itself. For products, broadly the same.
<lido:recordWrap /> I nf ormati on about this LI DO recordbs source dat

Information about digital representations of the CHO, including the DO. For most products, analogous

<lido:resourceWrap /> . :
P to CHO resources but for photos, could refer to different versions or even related products.

</lido:administrativeMetadata>

</lido:lido>

The <lido/> enclosestwo se2ty &8 > RA @A RAY 3 (K 02y Syl Ayil2 "aiihad Namakinknthér of initial deménts Rppljing fodhd NI (G A &S ¢

a g K2t S . Th&OxaBseribed in the next sections.

7.1.1 LIDO&whole recordc elements

LIDO Comments
<lido:lido> The containing element for the whole object record
<lido:lidoRecID /> An identifier for the LIDO record itself. At least one record ID is normally present in product data.

The type or scope of the LIDO record; recommended to be taken from the CIDOC-CRM.

<lido:category /> For commercial products this should always be set to F3 Manifestation Product Type. See the
discussion in section 5.1 and Appendix 2 for the justification.

> This follows the typical clafisation found in most discussions of metadageg( http://www.niso.org/publications/press/UnderstandingMetadata.pes cited in D4.1).
LIDO does not appear to have beenbaged (G KS LINA Y OA LX S K| {httpd/iviwe dlibRdg/dlib/july9sidSst/vdusBHinil) and Rbréi digaificantly, Shis
a0NHzOGdzNBE Aa | Of 2aSNJ Tokdata @xehhdgdi($eSD4d Sséctiod 33D NB LR AA(G2NB ¢ Y2RSH

Page45of 326


http://www.niso.org/publications/press/UnderstandingMetadata.pdf
http://www.dlib.org/dlib/july98/rust/07rust.html

LINKED HERITAGE O A

- 7 e ®
Deliverable @.2 LINKED »
® HgRITAGE

7.1.2 LIDO Desqptive Metadatac Classification

LIDO Comments

<lido:descriptiveMetad ata> Wrapper for the descriptive elements.

<lido:objectClassificationWrap> Wrapper for the two levels of classification specified in LIDO.

The AWork Typeo is defined as the most;thssyté

<lido:objectWorkTypeWrap/> is a subset of the classifications below.

All other classifications that can be applied to the object; specifically, those that are
<lido:classificationWrap/> described with controlled value lists. Both this and the objectWorkType sets take pairs of
label( it er mdo) and concept identifier

</lido:objectClassificationWrap>

7.1.3 LIDODescriptiveMetadata ¢ Identification

Those irbold are the areas where the LIDO schema is particularly unsuitable for use with product types as they are notilyatiesstly inherited by the type from its
instances (or product exemplar).

LIDO Comments

<lido:objectldentificationWrap>

<lido:titleWrap/> Titles for the object (product)

<lido:inscriptionsWrap/> Text appearing on the object

The physical place and organisation of custody of the object 1 for products

<lido :repositoryWrap/> there is none

<lido:displayStateEditionWrap/> De t.. I .f th e hstate 0, 0 f compl et umgoe o
item i e.g. a stage in production or an edition
<lido:objectDescriptionWrap/> Descriptive notes; found in all commercial schemas
88 + FdA f SELXFYFGAZY 2 Fhitg/énwgetd.edu/festard/SublicaiiondefectaiS plislisayiod/cavia/bsiate. htinléltiough this is

one aspect of heritage object description not possible for (most) product classes, it hints at an identification of wedrggey present in LIDO.
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‘ LIDO Comments

A generalised set of measurements (dimension, value and units) with added

<lido:objectMeasurements\Wrap/> qualifiers to specify the aspect of the object being measured

</lido:objectldentificationWrap>

7.1.4 LIDODescriptiveMetadata ¢ Events
‘ LIDO Comments

<lido:eventWrap >

LI DO views fievent so CRMbbBeioboertest oh GbDOGent e
these entities can be identified for linking and comparison. The classes of events allowed currently in
LIDO (see eventTyPe below) naturally reflect those in which objects were the subject of the event but in
principle need not"".

<lido:eventID />

The LIDO specification comes with an event type list (see section 4.4.5) based on that found in CIDOC-

<lido:eventType /> CRM and therefore compatible with the FRBRoo analysis.

Since this field does not yet have an assigned controlled vocabulary, in principle it could take a wide
<lido:roleEvent /> variety of values; in practice, for objects and works, it is likely to assume the value of the passive voice of
the eventType.

<lido'eventName /> Historical events are very likely to have names and titles; in commercial metadata, this is less important, if

at all.

The actor information is likely to be very similar in both heritage and commercial contexts since the basic
<lido:eventActor> scenario is the creation and publishing of a c¢r ¢

items.

Note that here, the identifier is for the actor themselves, whereas the main identifier for public personae in

<| ido: > . .
lido:actorlD the commercial sector, the ISNI, is for names.”®

As noted above, in commercial schemas, the ID above would be linked to one or more variants of a name,

slido:nameActorSet /= rather than an independent data field.

<lido:nationalityActor /> Places of birth and death are likely to be relevant for both heritage and commercial identification.

" See for example the commonly used CIBEIRM Corexample describing the Yalta Confereriotp://www.cidoc-crm.org/crm_core/core_examples/yalta.htm
® See D4.1 section 6.2.1 and also section 9.5.7 of this report for a discuss@mm@fersuspersm identifiers.
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LIDO Comments

As above, birth and death dates are relevant to both sectors, although for some public identities, they may

<lido:vitalDatesActor /> - . . h
count as private information in the commercial sector.

<lido:genderActor /> Gender is unlikely to be found in commercial sector data.

</lido:eventActor>

The description of a work by its originating culture is highly specific to the heritage sector’® but could
potentially be found in some commerci al dat a whg
aspect (e.g. published recordings of ethnic music, textual compilations of oral traditions, or photographs of
national dress).

<lido:culture />

<lido:eventDate /> The date is fundamental to identifying events in both sectors.

Again, the use of named time spans is specific to cultural heritagego, butas for Acul tur ed
<lido:periodName /> in heritage publications where it will represent the subject matter (or possibly, by analogy, the style of a
replicai see Appendix 3).

<lido:eventPlace /> As with the date, a fundamental identifier for any event in both sectors.

<lido:eventMethod /> Further qualifies the activity in eventType; found in both sectors.

Mainly of interest in the heritage sector, but again, potentially used for commercial products where the

<lido-eventMaterialsTech /> material (e.g. of the pages or binding of a printed book) is of interest.

A generalised reference to another object involved in this event; potentially interesting for both sectors but

<lido:thi > . . - .
lido:thingPresent / probably uncommon in daily use in commercial data.

A generalised related event entity is unusual in commercial schemas, since they do not attempt to portray
<lido:relatedEvent /> historical narrative. For the purpose of decomposing a complex term or expression by mapping into LIDO,
this structure could potentially be used but this would require significant extra work from both sectors.

Descriptive notes may be found in both sectors, but are more likely to be qualified by limitation to one

<lido:eventDescription /> . X
aspect of an event in commercial schemas.

</lido:event  Wrap>

" See the CDWA notes for examples of heritage udate!//www.getty.edu/research/publications/electronic_pukrations/cdwa/l4creation.html#culture
8 See CDWA discussion of period and stytigr//www.getty.edu/research/publications/electronic_publications/cdwaZtyles.html
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7.1.5 LIDODescriptiveMetadata ¢ Relation

LIDO Comments

<lido:objectRelationWrap>

A subject in LI DO c ane. dnentnafrors achagsificatiorfischermefos gnt 0
entity (place, actor, date, event or object). Detailed subject information is only found in two

<lido:subjectWrap/> commercial schemas (ONIX for Books and IPTC), even though for the other two (DDex and
EIDR) it could be provided (perhaps through links to another source). In any case, the LIDO
structures cover the full range of subjects found in commercial data.

The section in LIDO for related works is a complete generalisation allowing any other class of
<lido:relatedWorksWrap/> rel ati on t RAhasns priegsent in some dordmercial schemas, and normally a type of
relation is specified.

</lido:objectRelationWrap>

</lido:descriptiveMetadata>

7.1.6 LIDO Administrative Metadata Rights Work

LIDO Comments

<lido:administrativeMetadata> Wrapper for administrative metadata.

A A r $egrhltDO is a basic structure composed of a type, date and rightsholder. This is

significantly simpler than most rights in commercial data, which very often depend on territories,

markets, relative publication and release dates of other products, and uses made of the products
<lido:rightsWorkWrap/> described; not to mention the nesting of rights within a single product due to the nature of

collaborative, multimedia, or performance- or recording-based works.

It should be noted that with an expanding scope, LIDO may begin to describe precisely such

works in current or future projects (see sections 4.3 and 15.2.5).
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7.1.7 LIDO Administrative Metadat& Record

LIDO Comments

<lido:recordWrap/> Describes the source record in terms of ID, source, type and associated rights. Most of these are present in
some form in commercial data, except for a rights statement. LIDO record data also includes the
recordinfoSet which identifies a public version of the same source record used to produce the LIDO; the URL
here (recordinfoLink) is used for the Linked Heritage and Europeana use case of providing the digital object in
context (europeana:shownAt). The product in context link is rarely found directly in product information data
even if the schema allows it (as ONIX for Books does) because it is commercially sensitive information.

7.1.8 LIDO Administrative Metadatg Resource

LIDO Comments

This section is used to hold information about the Digital Object (see section 3.1) in the Linked Heritage and
Europeana aggregation context.

The LIDOspeci fi cati on states that this section exclude

<lido:resourceWrap/> o wn r, agdblenatic view since, by European law, and in the commercial perspective, this would exclude
all resources, as even an informal personal photograph can be considered a creative work for copyright
purposes. The LIDO specification seems to implicitly acknowledge this by providing a rights section (details
below).

<lido:resourcelD> The identifier for the original resource.

<lido:resourceRepresentat ion> Contains a URL and measurements of different sized versions of the same image file.

<lido:resourceType> A broad classification of the genre of the image, rather than subject matter or technical format.

~ \

Rather than describingth e fr el ati onshi pd of the i mage to its g

< 1 . > . . .
lido:resourceRelType resourceType does) this actually records the purpose or context for taking the image.

This applies above all to physical items and is unlikely to appear in creative media product data (even if it

lido:resourcePerspective could technically appear in a photo product description, it is not found in the IPTC vocabularies explicitly).

<lido:resourceDescription> Simple descriptive note often found in commercial data.

<lido:resour ceSource> This and the field below are essential data for commercial use.

As mentioned for the rights fields above (section 8.1.6) this is a far simpler expression than is normally found

<lido:ri > . . . ! . 4 . . )
lido:rightsResource in most commercial data. See in particular the discussion of photo rights in sections 12 and 15.2.5.
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LIDO Comments

</lido:administrativeMetadata>

</lido:lido>

7.2 LIDOATTRIBUTES

The use of XML attributes in LIDO mainly follows the design principle mentioned in section 4.4.3; they are used to ttenstraging or semantic category of the data

Ay G(GKS StSYSyia i(KSeé IINB [idGFOKSR (2 | 26S3PISNE RdzS adbjactsivéndfewof tlese@lédmedizindve & |y | 3
analogues in commercial data. Sometimes this is uplproatic but a small number of examples may lead to difficulties in aggregating both commercial and more complex
heritage data primarily because use of attributes prevents delivery of multiple values

Similar attributes or elements in

LIDO attribute ; Comments
commercial schemas?
Used in aggregation to distinguish terms meant for record retrieval only. This has
@addedSearchTerm None a small number of equivalents in commercial sector data, for example, product
titles used only by one part of a supply chain.
@codecResource Normally provided as elements to give Codec information is given in more detail when a digital resource forms the main
details content of a product.
Used i n aggregation to repr esenmeddtahe
@encodinganalog None Not present in commercial data (altho
similar) but equivalents can be found in mapping tools such as VMF.
@formatResource Normally provided as elements to give Internet MIME types for resource format are inappropriate for most commercial
details schemas, although sometimes used.
; : Geographical location is not normally specified in product metadata (although it
@geographicalEntity None could occur e.g. in a subject scheme, especially for cartographic products).
@label None Used in aggregation to capture field labels for display; not used in product data
wherealabeli s more | i kely created by the ¢
@politicalEntity Some Normally part of an element definition of e.g. country of manufacture, city of
P publication, sales right territory.
@pref Some Normally present as a fiflago el ement
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Comments

Used in aggregation to denote the namespace from which source element (field)
names are taken. Can be extracted from commercial schemas expressed as XML
schema definitions. The relationship between the namespace captured here and

@relatedencoding None the identifiers for the schemads el en
attribute) follows the same pattern as the elements of a controlled value set or
SKOS concept scheme, and could potentially be managed using the Linked
Heritage TMP.
Often used in specific circumstances in commercial schemas but expressed in
@sortorder Some very different ways (e.g. as an RDF sequence in IPTC; as XML values in ONIX
for Books).
. . References a controlled value set for the element in LIDO; in commercial
@source ggt;ni}g”y provided as elements to give schemas normally more detail is needed; for example, the version of the
vocabulary, or the name of a proprietary classification.
Normallv provided as elements to qive Because type vocabularies depend heavily on the data in question, and its use
@type details yP 9 case, in commercial data this is expressed in more complex ways than the single
attribute available in LIDO.
The XML language attribute is problematic because of the complex controlled
@ml:lang Some value set used to populate it. In commercial schemas (e.g. DDex) it can appear,

but often a schema-specific language element is used for simplicity.
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7.3 SYNTACTIESBEMANTIC ASPECTS

| SNB 6S oAttt y230S a2YS FSFHddz2NBa 2F [L5h F2dzyR | ONR & &
structure, somewhat reflecting its conceptual basis in CHOB®, affects the semantics that can be
expressed.

7.3.1 Object and resource separatio

The LIDO schema allows far more details to be recorded about the CHO than about its digital representation
(the DO)This appears to be a feature inherited from CDWALita other cultural heritage schemas, notably

the VRA Core schefifat is possibled specify as much information about the resource representing a cultural
work, as for the cultural work itself, effectively treating the DO as a CHO in its own right. Of course, VRA Core is
still far less detailed as a whole than LIE®; key differenced that more culturally relevant details can be

added to the DO part of the record (actually in VRA it would be eeftdird each for the DO and CHO, linked
through identifiers).

For books, music and film data this is probably unproblematie.image of &ook, CD or DVD covavhile

certainly a creative work in its own right, for these purposes is used primarily in a compressed form and

treated as marketing collaterdh the case of commercial photographs, the DO is certainly to be considered as
importand & Fye /1 h AG RSLAOGAXE Fa GKS RAIAGEE LIK2G23INII
[L5hQ&a GNBIFGYSYyld 2F RAIAGEE NBaz2dNOSa Aa y20 adzFTAOA

7.3.2 Event structure

14 SELXIFAYSR Ay &aS0OiGA2Yy ndn dc @daiais Be nSogt Sxprassi bidda 02 y i SE G
allows practically any type of data to be integrated. The LIDO schema incorporates an event structure

explicitly, which, although specialised somewhat for historical museum object description, can be considered

general enoghfor integration of basic event data from any domain.

9gSyida Ay I LINRRdzZOGQa fAFSOe0tS 2F0Sy | LIISFNI G§KNERdzaK
DDexcontains everdike composites for dates, and many parts of ONIX are full or negirigvent structures).

Extracting the relevant parts of the event information into LIDO will allow for integration of data from other
sources to create more culturally valuable data sets and links.

7.3.3 Internaland display elements

SLI NI GA2y
aasie f

The nature of LIDO asaggre§ 2 NJ a OKSYI A& F LI NByd Ay Ada
NEGNASGIFE FTNRY GRAALX F@¢ RIGE O6y2NX¥YEtEte |G
attached to most elements (see above, section 8.2). This type ofatspais only partially realised in
O2YYSNDOAIf LINRPRdzOG RIFGlIEZ ¢gKSNB YdzOK 2F GKS RIEGOF Yl &
or else require significant processing to recompose it in an intuitively comprehensible form foasersl

Hencel KS RAaLX & StSYSyida Ay [L5h YI @& -@$datdeleddntsdza ST dA T3
from otherwisecomplex source schema sections, and the labels may be better used for relating data values to

their original schema and best practice to aitplementation of a usefacing display (see notes on ESE display

in section 6.1 and recommendations in section 15.2.1).

— ax

7.3.4 Appellation Values and Sources

TheLIDO schen@d & { islidedydezes from the CIDOCRM, which reflects museum documentation
pNI OGAOSd ! O2NB Gl fdzS 2F GKAA LINIXOGAOS Aa (GKS R2O0dzyS

188 (KS KAal2NE 2 ¥ htiplnetivakiconkBugebirh/@dodvriinenrokipS/Netfa Y
harvestingandinterchange/lideoverview/lidosbackground/
82 See the VRA Core 4.0 introduction hertp://www.loc.gov/standards/vracore/VRA Core4 Intro.pdf
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FYR GKSANI daz2dNOS&¢ Ay KI N 2ayddo akowmulKple Kiewpoin® dideérh f Y S K 2
object This approach is foreign the use of commercial schemas, where each distinct part of a product

description is ideally an integral product of one reliable supply chain p&ftridrus the source element will

not be often employed for aggregating this data. On the other hand, vatypes and connected parts of

tittes and names are almost always supplied in commercial data for use in different contexts; this does not
FLILISEN) G2 68 &dzlJL2NISR 0@ [L5hQ& yIFYS Y2RSt o

7.3.5 Concept IDs and Terms

Finally, LIDO extensively usearmther elemenpai consistin2 ¥ | 602y OSGUBEL 5& 0 § yIRE FINB S
provide concepts from controlled value sets when these are part of the core source data, as often happens in
commercial data. Theorrespondencés only partial, as when these pairs must be mappedftola5 h & (& LIS ¢ >
only a term can be used since LIDO (mostly) expresses types widlittetype attribute.

8 See discussion of metadata use caseB®4rl section 5.3.4.
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8 ONIX FOR BOOKS 3.8ND 2.1 MAPPINGS

This section details the entire semantic and syntactic mapping of the ONIX for Books version 3.0.1 product
information message to LIDO. In the final section details of the related mapping of the previous (and most
widely used) versianONIX for Books 2.&re given. Because ONIX 3.0.1 is the modbugate version, and
includes such a comprehensive range of fitures exhibited by commercial data schemas generally, it
proved an excellent proxy for commercial datganeralfor the purposes of this exercise.

8.1 CONDITIONS FOR INGION OF ONIX RECORDS

Key XPATHsee section 4.4.3 and glossamyAppendix 1 for tts term) within an ONIX message specify an

FaLSO0G 2F GKS LINRPRdzOG GKFG Aa ONMzOALFE F2NJ GKIFG LINRRdz
are listed below, although note that the first criterion relates to wider issues of the-tegaimercial

framework (selection of data that can be acceptably supplied to all end customers) and the data model and

software platform (filtering of data according &g.territory, absolute or relative release dates).

ONIX XPATH Allowed Meaning

All begin with values for

ONIXMessage/Praduct/ inclusion of
record

A2AAT OA31 OOAA4UDPA 01 (other Indicates which partner in the
values may be product supply chain is the
acceptable) source of this record. Could be

a convenient way to select only
records that originate directly
from the publisher as the
irepositoryo of

A. 1 OEEAEAAOQEI 1 4UPA 03 Indicates a complete record for
a book already
published. Thus it should be
available to retail customers.

A0OAI EOEET CSAOAEI YOOAI E04 Theproduct i s #fAact

be ordered from the publisher
ASAOAOEDOEOASAOAEI YOOI £000r10 Indicates a product meant for

retail.
A$AOAOEPOEOASAOAEI Y4EOI 01 The product record provides a
[and other conditions T see the restrictions Adistinctive ti
on titles that can currently be mapped to LIDO to map to the mandatory LIDO
in section 9.5.3] elements in lido:titleSet.

These conditions specify the classes of ONIX records that should be included; implemenitttese rules
currently would have to be done by data contributors themselves, or as part of-prpoessing stage before
aggregation in MINT.

Note that since this part of the specification touchesamneementsnade with data providers, it remains to
be addressed in D4.3.

8.2 ONIX CODE LISTS

The ONIX code lists were included in the XSLT mappuagiabled YI LJa¢ fA1S GKS 2yS o0St2¢
identifier types(code list 5}"

8 Full ONIX code listhttp://mww.editeur.org/ONIX/book/codelists/current.htm!
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<xsl:variable name="map0">

<map value="GTIN - 13">03</map>

<map value="UPC"> 04</map>

<map value="ISMN">05</map>

<map value="DOI">06</map>

<map value="LCCN">13</map>

<map value="GTIN - 14">14</map>

<map value="ISBN">15</map>

<map value="Legal deposit number'>17</map>

<map value="URN">22</map>

<map valu e="OCLC number">23</map>

<map value="ISBN">24</map>

<map value="ISMN">25</map>

<map value="ISBN">02</map>

</xsl:variable>

¢CKAA AaYl L¥E NBLX A QBKDS:aotaiiok dhd SKDRBefl ksiRinst of OGN fcode listand
allows MINTio complete the @type attribute for <onix:IDValue> elements wherever they are present in the
input ONIX file. Since they can occur in many places, such as the published identifier for the product of interest
itself, related products and parts of productshich are products in their own right), the codstlalso appears

again in maps 138 and 15@heir numbering is imultiples of2). A simple optimisation of the XSLT code would
be to reuse the same XSLT variable in every instance instead; this istpatsgible in MINT.

This is a necessary duplication at present since there is no other way to refer to the codeitistsduces

both redundant code, and the need to change the XSLT each time code lists are ufuaesimple
improvementtotheexisf 3 alLb¢ a2F0G 6 NS ¢2dzZ R 6S G2 Ffft2gg Odzadz2Y
their source data, so that mapping and schema owners such as EDItEURadutdem automatically even if
updatingthem manually.

It would be more efficient to refer to themaing SKQ%nd indeed this iplanned by the Linked Heritage
terminology group. Replacing value maps like these with indirect references to a SKOS ConceptScheme would
also solve the problem of updates to the code lists; at present, since the codes arddealia the mapping,

the XSLT must be updated when the code lists change (quarterly); by using a URI reference to the current list,
MINT could simply transform the codes into labels using the latest version each time a new ONIX record is
uploaded.

Thereab y1 &dzOK aYl LAé Ay GKS FdzA €t - {[¢Z FyR GKSAN &aiNX
relevant code list values and descriptions, so they have not been presented in Appendix 3 as part of the

commented listing! & A YLJX S A &riableg, With th&c®de €iss theyécorréspond to, is included

there instead.

8.3 ATTRIBUTE MAPPING&{OLE LIDO RECORD)

A small number of LIDO attributes are used in a consistentevayap ONIX fieldacross the entire output
record. These are as follows.

8.3.1 @type

The LIDO @type attribute has been used in a variety of ways to map ONIX elements. The most general ONIX
elements usinglido:type were those representing datedescribed entityidentifiers,concept identifiers and
titles.

1 Dates

ONIX dates mostly carry@dateformat attribute, and in most cases this has been mappe@lido:type for a
LIDO date element, using code list 55 to map the date format vadugsY(Y YMMDD or YYYY). Exceptions are
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when the ONIX element is explicitly limited to one temporal termostly yea?5. Then the@lido:type is
aAYLXe asSi G2 GKS SljdAagdrtSyd GSEG F2N GKFEdG F2NYI

¢KS [L5h &aO0OKSYIl &LISOATA Générd ryhat: T ZYWIMRDD{] Formét is Gocosding a
G2 L{h ycnwmé geardfii dehis sdpdratoksEhoylcRalivays be used or not, and whether other
ISO 8601 formats thaviYY¥MM[-DD]]are also acceptable. In any case, neither the LIDO XML schema nor
MINT validate for this, anchostONIX date format options fall within tlrange of ISO 8601. The preservation
of ONIX @dateformat should allow applications to properly use the LIDO dates aggregated from ONIX
messages.

(et

> A

Q.
(et
c

1 Described entity identifiers

The ONIX elements IDTypeName and those whose reference names are siiiifygebare used in different
contexts throughout the ONIX for Books message.-li€ype element takes a value from code list
determined by the type of entity identified and takes a value from the relevant code list for that coimeke
table below, these & listed in XML document ordemote that most use is made of name and product
identifiers, and that the latter part of the ONIX message, where these are less common, is not mapped to
LIDO

Entity class ONIX T IDType elements ONIX message context(s)
Persona®® or organisation <SenderIDType> Header
name <AddresseelDType>
<RecordSourcelDType> Product record
<NamelDType > Contributor
<ConferenceSponsorIDType> Conference [not mapped to
LIDO]
<ImprintiDType> Publishing

<PublisherIDType>
<ProductContactIDType>
<CopyrightOwnerlDType>

Product <ProductIDType> Product record
Product part
Sales rights [not mapped to

LIDO]
Related product
Work Related work
Collection® Collection
Text item Content [not mapped to LIDO]

% ONIX elements typically carrying only Y-¥oriviat dates: YearOfAnnual (also spresqears, but this is not
ddzLILI2 NG SR Ay [L5h0s ¢KS&Aa, SENE tNRAT S, SENE / 2LBNAIKI
actually allowsfreéil SEG Ay LJzis | f iK2dzaK G(KS &ALISOATAOFIGAZY &L

(nat, therefore e.g.seasons, monthstc.).

% See section 9.5.7 for discussion of data models for names.

Ly GKS KSNAGF3AS O2yGSEGE + aO2ffSOGA2ye A& | asSia 27
probably are) found in one locationlthough the connection between the objects is an abstraction (like any

set) the collected objects are all unique items. In ONIX for Books, in contrast, a collection is an abstract set of
product types; a double abstraction. See also the ONIX best practieeon sets and series:
http://www.editeur.org/files/ONIX%203/ONIX Books Sets and Series 3.pdf
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Entity class ONIX T IDType elements ONIX message context(s)
Supplier <SalesOutletIDType> Sales rights [not mapped to
LIDQO]

Product supply [not mapped to
LIDO]

<AgentIDType> Market publishing [not mapped
to LIDO]

In each case where an ONIX entity identifier is mapped to a LIDO identifier element, thel DNJpe element
is mapped ta@lido:type attribute, using the relevant ONIX code list to convert the code values into a
meaningful, humaseadable ID type namd&he only exception to this rule is where QP Type element
contains a code list value that specifies a proprietary identifier type; then éneenof this identifier system is
then found as plain text in the onix:IDTypeName element which will be mapped t@lite:label attribute
(see section 8.3.3 below).

1 Concept identifiers

In most cases in the LIDO mapping, lido:conceptID elements t@hielactype containing the valué f 2 O f £
because they are direct imports of an ONIX code list value whicli i€ © IDKII¥ messages. In rare cases
such as subject classification schemes, the ONIX data values are references to external, published subject
schenes, and there, the name of the scheme is used for the LIDO identifier type (see €5tidhfor

discussion of this case).

M1 Titles

The@lido:type attribute was also found valuable for use mapping ONIX titles where there is a generic
subdivision of title ad subtitle.

8.3.2 @xml:lang

The LIDO language attribute has been used in two ways to map ONIX data:

f  Where a data value will be taken from an ONIX code@gt,Yf Yt | y3 ¢+ & asSda G2 a
fly3dzZ3S 2F GKS O2RS f A i ahe mapping @i nakibe fetess&y it A a
and when SKOS code lists can be integrated into LIDO, since the language of the aggregated data
could then be taken from the SKOS concept.

1 Where a date value has a correspondi@gnix:language attributé maps diectly tothe @xml:lang
LIDO element.

It must be noted here that thisver-simplifiedmapping is contrary to the definition @xml:lang® since the
@onixianguage attribute takes only ISO 62 (threeletter) codes, wherea@xml:langcan have a mixture

of two- and threeletter codes as its contefit- hence any application using the LIDO data generated from this
ONIX mapping must amap the@xml:langcontent toacceptable IANAegistered valued. Note also the
recommendation on language code mappings irtisacl5.2.50f this report.

8.3.3 @label

The@lido:labelattribute has been used in two primary ways in this mapping from ONIX.
T ¢2 OFNNE GKS &a2d2NOS hbL- StSYSyidQa ylYS LINBOAAaSTE e
documentation N.B.not the XML &ment name, but the natural language name used to describe the
unique element in the context of its position in the whole scheriate that similarly to the

% Seehttp:/ www.w3.org/TR/RE@ml/#seclangtag and http://tools.ietf.org/html/rfc4646 for the official
definitions of language tags for the xml:lang attribute.

% See the W3C pages on language tags for XML for theigoilssion of why the types of language codes are
mixed: http://www.w3.org/International/articles/languageags/Overview.en.php

% Seehttp://www.iana.org/protocols/ for the full list of IANAegistered language codes.
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@lido:encodinganalogase in the section below, this is a purely mechanical mapping, and thus has
only been implemented here where it adds to the semantic value and use case of the LIDO
aggregation (otherwise it simply increases the size of the XSLT script) and will only be fully
implemented for specific test data sets.

1 To carry avery specialisethbel for elements where this is specified in a codedite most obvious
example being the name of a proprietary identifier scheme as noted in se&:oh3above.

The natural languagelementname is appropriate for this LIDO element as it is spedificgkended to carry

some of the semantics of the data value to the end user of the data, to aid in interpretation of the data value.
Any automated application of the element names should rely on the mapped XPATH from the XSLT, or unique
ID numbe of the dement (see section.9.4) below.

8.3.4 @encodinganalog

The @lido:encodinganalogttribute allows preservation of the souredement name (or reference) within the
aggregated LIDO recorih the case of schemas such as ONIX where an XML schema definitioreaglsts,

uniquely defined possible element can be identified by an XPATH, or some other unique id&hiifiently

there is only one possibility for implenting this, using the ONB¢hema element reference numbers
0SIAAYYAYI al ¢ T2 NJ férprodrchrindor§ élefdng yséedppendiR5 for thése). EDItEUR is
considering releasing canonical HTTP URIs for the ONIX elements and these could potentially be used in future.
Since this mapping is entirely mechanical and would increase the lengte &ShT mapping script it has not

been included in the XSLT listing in Appendix 3 or the XSh&didmpanying this report, but will be

implemented with the first tesbr prototypedata set.

8.4 ELEMENMAPPINGE LIDO RECORD

For each part of the mapping preged here, examples of output LIDO elements will be shown, and the
rationale behind the mapping method discussed. For the full XSLT, refer to Appenttizre the XSLT
stylesheet is found in full, divided into the same sections as here.

8.4.1 Templateg lidoWrap

¢KS hbL- F2NJ.2214& -a[ YSaalr3sS F2NXxId Yl LA LSNFSOGT @
AYLX SYSYGSR Ay alLb¢d 2KSy |y hbL- FAES Aa dzLJ 2+ RSRX
St SYSyidsz IyR (KS daA il SneacN@NXiProduktRecar& ONIXiVRssap&RBotht | ¢ 1 F 2

ensures that thearrangementof data records within a docuemt in ONIX and LIDO correspond at the top
level, one input product record mapping to one output object record.

8.4.2 Template- @relatedencoding

TheLIDO @relatedencoding attribute is applied to the LIDO record elemiinta constant value specific to
the ONIX 3.0 mapping

<lido:lido lido:relatedencoding= " http://ns.editeur.org/onix/3.0/reference ">

This identifies the source encoding of the LIDO atigs ONIX for Books 3.0; this is the same as specifying that

0KS yIYSaLl OS T2 NJ hitg/Bs.edittudaiddGix/3DfreererRg da LEAAE 62NIK y2i
point that MINT assigns a new namespace prefix to elements in its input data baskd schema implicit in

the instances it has available, and this implied schema therefore does not necessarily include the whole

element set of the standard XSNote that it was not possible to map all ONIX elements at this time.

8.4.3 Templateg lidoReclD

The identifier of the output LIDO record generated by MIWfis is produced by the aggregation process itself
and hence lies outside the scope of ONIX for Badkte that the identifier of the source ONIX record in its
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original context is not lost but aeélly captured in the lido:recordi®the lido:lidoReclD is for theggregated
record in its new context, linking the original data to its new LIDO expression.

8.4.4 Templateg objectPublishedID

The LIDO objectPublishedID is produced from the ONIX Productieleatimposite. Exactly parallel to the

LIDO record structure, the Productldentifier is a composite found directly within the <Product> element, again
confirming the compatibility of the basic structure. The mapping uses the XSLT variable mapO to apply ONIX

code list 5 (Product identifier typ&glues to the@lido:typeattribute for the objectPublishedINote also that

Ydzft GALX S Lzt A0 ARSYGATASNE OFy NBFSNI G2 (GKS LINRPRdzOG
mandatory (in ONIX) identifidor the product record, assigned by the record producer (see Appendix 2,

section B.2.1) provides a central ID to lirgtl the public IDs

8.4.5 Templateg category

Similarly to @relatedencoding above, this specifies a category of objects described by theddidOnamely,
product typesas defined in FRBRdeor the purposes of this mapping, the CRM namespace base URI has been
used with the FRBRoo concept code to create a LIDO conceptID, in line with the recommendation that CIDOC
CRM should incorporate the FR& and metaCRM working drafts into its specification:

<lido:category>

<lido:conceptIiD lido:type="URI">  http://www.cidoc - crm.org/crm -
concepts/F3 </lido:conceptiD>
<lido:term lido:addedSearchTerm="no"> F3 Manifestation Product

Type</lido:term>
</lido:ca tegory>

CKAA A& Y2NB 3ISYSNIt GKIYy (GKS XNBtFGIGSRSYO2RAY 3 | GdNK
hbL- o ®nchdnwBverithsRhis €lement that indicates that all LIDO fields are taken to mean type

properties rather than indidual item propertiesFor a fuller discussion of this point, see the section on LIDO

CRM mappingms AppendiX2 and section 12.5.

8.4.6 Templateq [default language of metadata]

The two toplevel divisions of the main LIDO record elements<dido:descriptivéetadata>and
<lido:administrativeMetadataand their@xml:langattributes arespecifiedin MINT at the top of the mapping
for convenienceThey have been set to English for convenience in this mapping work, since the standard
sample message is in Engliahd many publishers will find @onvenientto supply ONIX in English.

<lido:descriptiveMetadata xml:lang="en">
<lido:administrativeMetadata xml:lang="en">

ONIX3.0does notallow atof S@St &aLISOAFAOLFGA2Y 2F afekafhougihNie RdzOG NI O2 N
recommends this should be agreed between the partners exchanging messages.$b@eilement could

perhaps be setanuallyduring the preprocessing stage which in any case will be necessary at the current

level of development (see seotis 15.2.7 and 12.10.
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8.5 ELEMENWMAPPINGS LIDO DESCRIPTIVE

¢CKS YILIWAyYy3IE F2NJ GKS [L5h GaRSAONARLIIAGS YSiGFRIGlLIe O2Y
GLINRRAzOG AYTF2NXIGA2Yyé A& GKS YI Ay O2eflédbhyeiow, al@rgel y hblL -
proportion of the ONIX information content is represented by just one part of the LIDO record; the

GOf FaaAFTAOLGAZ2YE AGNHZOGANNSE O02YLI2aSR 2F | 02y OSLIi ARS:
controlled vocabulary. Thishighh 3 Kiia GKS FIF 04 GKFG | £ FNBS Fy2dzyld 2F «
is, for convenience, conveyed by controled values from the ONIX code lists, even if, semantically, it has much

Ay 02YY2y 6AGK GKS Y2NB 3 NITYSdzK-AND (R2INKHSGE dzMB/a [ LSNJ INBLLENS
of the two schemas are apparent here.

l'Yy20KSNJ G4SyaArzy F2dzyR NAIKG FONR&Aa GKS YILWAy3Ia RSOl
[L5h YR GKS AYRANBOUGYSa @tieshEIDO dah be explicityy claskifiddiby tgae || NE & I
gAGK GKS SELISOGSR O fdzSa aLISNE2YS O2NLI2NI GA2y S Fl YAf
classified as either person or corporation; otherwise, this distinction is not made explicitly aladordybe

extrapolated from the types of identifiers used in some cases, or from the context of other elements and

values.This reflects the comparatively complex uses envisaged for ONIX data as against LIDO records.

8.5.1 Classificatior; Object / Work Type

LBhQa /tFaairAFTFAOrGA2Y ¢ NI LAGSNING 2 WRILISEAS | /WRE & fabidpa AaFdeaOd Sic
of the LIDO specificatidhis not obvious how these two parts differ from one anothgoth consist

syntactically of the same <conceptID> amerm> elements (see the next sectidh4.2, for a diagram of this

structure) so it appears that Work Types are simply another kind of Classification.

Indeed a clarification from one of the LIDO autf{br®nfirms that the Work Type is ontologically a sildss

2F /f L 3aAFAOFLGA2yd 1'a GKS [L5h &LISOAFAOLFIGARZY adGlaSas
[L5h | dziK2NJ FdZNIKSNI NBAGNROGSR GKA&a G2 aGKS Yzald aLls
coherentwiththel L5h &ALISOATFAOI GA2Y G6KAOK fAyla 22N] ¢&LSS 6AGK
dza SR (2 RSaONAROGS (KS aOz2tfSOlGA2zY G(GeLIS¢ Nortked 2S00 0S¢
Getty Research Institut2controlled vocabularies.

This definiton therefore aligns well with the ONIX class of Product Feviish provide a classification of

productswithinti KS O2y G SEG 2F | 6221 NB liHe ProdidiEpemis OMX dottlzd f A & K S NX
list 150correspond to the media or form&tof the product; some exampldsom list 150show this(the other

entries are more specific but not by many degrees)

Value Description (label) Notes (scope note)

(code)

AA Audio Audio recording T detail unspecified.
AB Audio cassette Audio cassette (analogue).

AJ Downloadable audio file Audio recording downloadable online.
BA Book Book i detail unspecified.

BB Hardback Hardback or cased book.

BC Paperback / softback Paperback or other softback book.

%1 Stein, R. (2012). Question and answer session on LIDO and MINT at Linked Heritage plenary meeting,

Stockholm.

92 SeeBritish Museum Object Names Thesayrasailble at:

http://www.collectionslink.org.uk/assets/thesaurus _bmon/Objintro.htm

**See CONA, atttp://www.getty.edu/research/tools/vocabularies/cona/about.html

“eKS LINBOAAS aSYlFyiAaOa Ay GKS hbL- O2RS frada OFy &2
FalLlsSoda 2F GKS LINRPRAZOGT Ay Fyeée OF 4% anayiOS IANIE RNSSFEAS/@Bla
AYyGSaANXrt O2y0OSLIi 2F +y 202800Qa F2N¥Y |yR TFTdzyOQiAzyo C
references remain the indecs framework and the RDA/ONIX content and carrier analyses.
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Value  Description (label) Notes (scope note)

(code)

EA Digital Digital content delivered electronically
(delivered electronically) (delivery method unspecified).

PI Sheet music

PN Pictures or photographs

VA Video Video 1 detail unspecified.

Since <ProductForm> is a mandatory element for ONIX recamdsso is <objectWorkType> in LIDO, the
constraints of loth schemas support this interpretatiofhis is practical; but the LIDO objectWorkType should
Ffa2 0SS adKS Y2 a dProucidamstale Ogrtainy ivhefiecdicicihagdds,ibit they @an be

very generalTherefore, from a wide number of psible elements in ONIX, <ProductFormDetail> was also
YFLIIJISR G2 F [L5h f202S00G22N)J¢elISp G2 | RR éLJSOAT)\OAué
O2YLINRYAAAY3T (22 FINIAY (GKS RANBOGAZ2Y 2F Odler aaAiTFa
g2N]J ¢ LY FIL Ol O2RS fAad mtpZ at NPRdzOG F2NX RSOl
formats and media listed theréhese two code lists also serve the basic requirement that a retail customer

could buy the product fond, since the format and media will define in a basic way if the customer will be able

G2 F00Saa G(KS LINRBRdAzOGQa AyuStfSOldat O2yiSyido

> O«
—_. —
c

Since onix:ProductFormDetail is more specific, it maps to a lido:objectWorkType with a @softarder=
whereas onix:ProddEorm maps to a lido:objectWorkType with @sortorde2= so that if both are present,
the most specific classification may be preferred for sorting purposes.

One other ONIX element was considered for this mappiimaryContentTypesince it is analogousta

Gt N2PRdzOG C2NXE¢ F2N) 0KS adaedYoz2f AOkAYy(dStfSOldzart O2y Syl
ebooks, not mandatory and, in any case, partly inferable from ProductForm values, this was mapped only as a
lido:classification.

8.5.2 Classificion ¢ Classification

As noted in sectiof.5.1 above, the <classification> structure in LIDO has a simple form, pairing a <conceptlD>
with a <term> in much the same way as ONIX code lists have a value and related deseriptiofigt 150

guoted in the section above). This is pictured belmthe same kind of simple structure diagram as in section
8.1.1

objectClassificationWrap classification
@type
1-n @sortorder
1-n
1-n term
conceptlD @pref
@pref @addedSearchTerm
@type @type
@source @source
@encodinganalog @encodinganalog
@label @label

LIDO classification structures (simplified hierarchy and cardinalities)
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The mapping decision was made to represent ONIX elements with lido:classifiif they fulfilled two
criteria:

1 There is no other more specific class, preferably analogous to their context in ONIX, to map them into
using an existing LIDO event or relation structure;
i The ONIX element takes a value from a code list.

This had thepositive result of following the LIDO specification which states thigiceOf | 8 & A FA OF GA 2y & Ol
belongs to a systematic scheme (classification) which groups objects of similar characteristics according to
dzy AF2NY | aLISOGa¢ & h foddlikts wridisKaBrgxh&stryEirE of doRcpt ID value and
term / label, are not always constructed semantically with this use in micettainly they are noalways

al Ol RBNI && OdaSsifidatior¥ skh@rbesand they often serve somewhatggmatic uses rather than
conceptually neat descriptions. Thus they often describe very limited aspects of products relevant to particular
supply chain partners, or may only be interpretable in cont&gmantically this also means that almost all of

the @type attributes for lido:conceptlD were set tof 2 ©dodes only recognised as part of ONIX messages
although a few widehused classification standards will be noted later in this seckamally, this approach

also meant that many ONIX elements wenapped to lido:classification even if other related elements (with
clearer syntactisemantic structures) were not.

Syntactically, the ONIX element value (a code list code) was mapped directly to the lido:conceptID and the
equivalent code list label mapyg to the lido:term using an XSLT variable map (see sez@)n

A simplified comparison of ONIX elements included in the lido:classification mapping against the example
categories of classification given in the LIDO specification shows some of thegtistiffor this decision. Of
course many of the ONIX elements used to describe product types correspond only by analogy to the uses
envisaged for LIDO, mainly relating to cultural artefacts where manufacturelatesstrongly with cultural
interest.

Material ProductForm [inferred]
ProductFormDetail [inferred]
ProductFormFeature(Value)

Form ProductForm
ProductFormDetail
ProductComposition

Shape ProductFormDetail

Function ProductForm [inferred]

ProductFormDetail [inferred]

Region of origin CountryOfManufacture

Cultural context CollectionType
Language [inferred)]
AudienceCode
AudienceRange
Audience
ReligiousText
EditionType [inferred)]

Stylistic period® Language [inferred]
PrimaryContentType [inferred]
ProductContentType [inferred]

% The (highly indirect) inference rewould be primarily from the language classification, which can include
some historical languages known to be linked to specific historical periods.
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LIDO Classification ONIX elements mapped

(example categories) (rough equivalence or analogy)

Museum organisation structure [none i analogous book trade organisation structure could
only be inferred from other fields such as retailer subject
headings, publisher-assigned collections etc.]

No LIDO equivalent PrimaryContentType

(intellectual content)® Language
ProductContentType
lllustrated
EditionType

Some of the most complex syntactic mappings were in this section, because, even though the basic structure
(ID, term) is sharety both schemas, ONbBften requires thata value from one list will specify another list to
beusedfoaNB f | G SR St S Yhesé éxceptior@ianappiSgg dredexplained briefly in the table below.

PrimaryContentType Used to set the Europeana media type by correlating the main
groupings of ONIX code list 81 to one of TEXT, IMAGE,
SOUND or VIDEO i and if no <PrimaryContentType> element
is found, set it to TEXT as a default for book products. The
mapping is repeated to give the specific PrimaryContentType
value as a separate lido:classification with no conditions.

Language (and subelements) Condition i the language must be that (or one of those) used
(according to the <LanguageRole> subelement) for the text
content of the product. Some useful information is lost here as
the <LanguageRole> element does not have an analogue in
the LIDO classification structure. Also, the various aspects of
the text 649 lafiguage) countryg/ariant and script T
can be described here but in LIDO their conceptlD and term are
linked only by their @label.”’

AudienceRange The ONIX composite <AudienceRange> uses both the order of
its subelements in the XML document, and codelist values to
specify the semantics of a sentence of the form FROM
EARLIEST-AGE TO LATEST-AGE. This has been mapped to a
lido:classification where the part of this sentence is denoted by
LI DO6s @l abel attribute. Thi s
a lido:measurementSet since an age is simply a length of time.

Illustrated This mapping is the same simple one-to-one correspondence
described above, except even further simplified to only use the
l'ido:term with a value of #fAye
indicates this is the raamtsenk?0

this product illustrated?06. |
that do not contain further details of illustrations (see section
9.5.6).

% The absence of any specific classifications for text content or other symbols does not indicat®@at LI

OFlyyz2i( SELINBaa (KSaSed ¢KS fly3dz3S 2F (GNIyYaAONROSR ai
for example. However, since LIDO was designed to describe found objects or (not primarily textual) artefacts, it

lacks both the most generahd the most detailed expressions for classifying text and symbols.

9" Because, as noted above, the symbolic content of an object or work is somewhat secondary for LIDO, in
STTSOG 2yteée 2yS afly3dd IS NBft S¢ Oébnguagesiice Dapgligszoy A& SE
the whole product.
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ONIX source element Conditions / correlations

ReligiousText This is another binary flag to show that the product is
considered a religious text of some sort. It contains a condition
(the <ReligiousText> composite must exist) and maps a single
Il ido:term with value Areligio

ProductFormFeature Uses a large number of conditions based on the
<ProductFormFeatureType> subelement to select a code list
value mapping for the <ProductFormFeatureValue>
subelement which provides the LIDO <conceptlD> and <term>.
Thus only those Product Form Feature Types which take code
list values are mapped as classifications; the others map to
descriptive notes (see below, section 9.5.5).

¢KS G2 hbL- StSYSyida LffdzAGNI GSR yR wStA3IA2dza¢SED
type (one class, to which the product either does or does not belong). Ideally, a URI for the ONIX element itself
could be used here to identify membership of this class.

8.5.3 Identification ¢ Title

[L5hQa GAGE S2NI LI deyidl E 2y fwth ditribdted assho®reitbsighpfifed 6 SE G & G N
hierarchy and cardinalitgiagram belowThis severely restricts whaan be usefully mapped to the
fAR2YGAGE S{SG O2yaiNHzOGA2Yy>S SaLSOAlfte Fa GKS [L
AGa az2dz2NOS AYTF2NNI GA2YyE S g-6ohtdnkd titeD& Noa:titléSat iskxpled & G K|

sourceAppellation

titleSet
@type
@sortOrder

TitleWrap

1-n

appellationValue

@pref
@label

LIDO title structures (simplified hierarchy and cardinalities)

The LIDO specification does supply several useful attributes for the titleSet and appellationValue elements,

especially @sortorder and @pref but as shown above, they are only allowsiomespective elements, and

@pref is only really a subclass of @sortordeK SNE  NB STFFSOUA @GSt e 2yfte Go2 tS¢
the TitleWrap is really a pure container element with no semantic aspects.

Compare this with the ONIX <THletail> composite structure shown, again in UML, be{owating that not
aK2gy A& GKS | 0aldNIOG aGAlGtSe Sydrde gKAOK 3ANRdAzIA G2
purpose)
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ONIX 3.0.1 title structures (extract from full UML diagram)

Both top elenents of this structure are repeatable, and the second contains a third level of detail, compared to
[L5hQa Gg2 tS@OStad ¢KS re¢AlfS5SGLrAtR O2yiltAya GKS
GF1S8S GKS @1 f dzBe.the Rxedi tille\pyo et of t@eSproduit.(TheSiagle or multiple <TitleElement>
subelements it contains can a sorting order number and a variety of typed structurdi¢axing elements for

titles or specific parts of titles. The only way to represent these fiaighin the LIDO schema is to either

choose those title elements which are already single text strings, or concatenate several subelements of
<TitleElement> which are predefined to belong together as one string.

Qx
w

Thetable on the next pagenumeratesonly the simplestpossible combinations of ONIX tigéements

according to the best practice document, and how they hasenbmapped in the LIDO titleSét would be

possible to construct algorithms to prefer cert@iombinationsof title elements depending kich varieties of
combinations are present, but there is no indication in the ONIX for Books specification or best practice guides
to indicate which are preferred. In any case, MINT does not yet allow such complex conditional statements
from the XSLT vocalary.

Note also that only the very simplest titles and those only where they apply clearly and directly to the product

Fa FT@FATFO6ES F2NINBGFEAETZ INB YIFLLISR® b2 ¢AGtS5SGIAf A
they are found on thétems in this product class or not, nor if they make up a whole title or only part. Of

O2dzNBRS 20GKSNJ GeLlSa 2F GAGES KIS AyGaSNBad | yR @t f dzS
current state of the LIDO schema does not allow them to beasgrted fully enough for them to be usable

either for search or for presentation to end usefdternative or translated titles could certainly be

represented in LIDO using descriptive notes, for example, but this would reduce their semantic precision and

also make them less useful for indexing.
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ONIX: LIDO:
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Far more combinationsra possible in ONIX, but only the first fare possible within the LIDO specificati®ior all of the first four simplest optiondhe TitleElementLevel
has the value 01, signifying that the title applies directlyhis product.

Option 1. is the caselvere a <TitleStatement> summarises a complex title that cannot be easily consth}cwdlcatenatjng qtherAONIX elemerlts. The 5
[ L5h ®ét8displayingiconipExoitgthinical 3 G RA &

f

= =4 =4
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data to the enduser.

SlidA Ot Syi G2

Option 2. represents a singid itleText> element containing the whole title.

Option 3. shows the case where the <TitlePrefix> and <TitleWithoutPrefix> should be concatenated.
F{dzodAGt SH

In Option 4. there i$

by R

az

0KA &

Otherwise, again, theSubtitle> in ONIX is effectively a single text string.
All options from 5. onwards haygarts taken from the collection and will require either or both of a more complex titleSet in LIDO, and business ruleteto dec
which parts to map in which order.
Note that the following conditions apply the XSLT mapping (more complex conditions cbeldsed in future versions)
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ONIX source Description Title element
element combination(s)
TitleElementLevel 01 Product All All titles mapped to LI DO must be dApr
TitleType 01 Distinctive title All Alltittes mapped to LI DO mu site. the étle Which appearnon t
the product, distinguishing it from other related books (e.g. other volumes of the
same book, other editions). I't could
mightbe accept abl e, but this would all ow mo
simple title data model.
TitleStatement [exists] n/a 1 If there is a TitleStatement, this is the first choice for the LIDO mapping since it is
one integral piece of textrepresentinga At i t |1 e 0.
PartNumber [does n/a 2,3 This condition removes the chance of mapping part of a complex title with part
exist]
TitlePrefix [does n/a 2 This condition removes the chance of mapping a TitleText element that has been
TitleWithoutPrefix not mistakenly combined with the use of TitlePrefix and TitleWithoutPrefix.
exist]

It would alsdbe postble to concatenate collectionsubcollection and productlevel title elements to create an improvised title string €me in the LIDO appellationValue
element.One example used for practical ONIX for Books implementations used the following pattern:

Collection title* ( number within collection*q main title text , part number ( year of annual ) : subtitle
[* = only forprescribed bibliographic collections, not ascribed collectio@NIX 3.p

This has so far been ruled out becaitssouldin practicecreate a newlocal<TitleStatement> that is not used by any party in the supply c¢loaiwould necessitate
adopting anl implementing oneof a number of possible title statement standatgsvhich would seem to be a task for the LIDO working group;

If a local <TitleStatement> were constructelde tXSLT for this option would be inefficient because MINT presently only abmstsuction of IF/THEN conditional
statements, which means that for every combination of the title elements in the pattern above would require a separategrapigimappellationValue with a set of
conditions attached ruling out all the other optioris,avoid creating partly empty lido:appellationValue elements with redundant punctuation.

% Such as ISBD, Areantip://www.ifla.org/en/publications/internationatstandardbibliographiedescription
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8.5.4 lIdentification ¢ Inscriptions

Here the tension inherent in describing a product type using a schema designed for unique items is very clear.

It seems counterintui®S G KI G GKS GSEG 2F | LINAYGSR 06221 2N S622]
definition of the LIDO specificationwe fixd a! G N} YyaONRLIGA2Y 2NJ RSAONARLIIA2y 2
physical lettering, annotations, texts, markings, drdls that are affixed, applied, stamped, written, inscribed,

2NJ FGGFEOKSR G2 GKS 20602800 k 62Nz SEOtdRAY3 Fyeé YI N
{ Ay O0S (KS (S Eitherénffin the mate¥ialg of whigh [tiiesbdok]éis made A & aSSya Of SI NJ
Ydza i AYyOLMRFISERSBGAGI YLISREV 2y (GKS LI LISNI LI 3ISE 2N al
¢tKS O2yGSEG 2NJ dzaS Ol 4SS KSNB A& NBRMAREIG A2yyBdzAasORALYea 22FNJ A
from another since we are ebusively concerned with F3 Manifestation Product Type, not F5 Item). In normal
conditions, commercial products should be completely distinguishable by their published idertifid 5BN)

and in the worst case, their minimum referent data (ti@ntributors, publisher, publication date and place,

etcO® | 26 SOSNE aAyOS 6S INBE OASgAy3I GKS O2YYSNOALIE LINE
conventions cannot be taken for granted (not all of these data will be mandatory in ONIX data either) and in

any case, for FRBRoo, the F24 Publication Expression is equally important in identifying the product.

The relevant source elementd@®NIXMessage/Product/CollateralDetail/TextContent/Eexid code list 153
categorises the types of content item found teethe relevant codes to select for lido:inscriptions being as
follows:

Value Description Notes

04 Table of contents | Used for a table of contents sent as a single text field, which may or
may not carry structure expressed as XHTML.

05 Flap / cover copy Descriptive blurb taken from the back cover and/or flaps.*’

14 Excerpt A short excerpt from the work.

Note that unlike for Descriptive text (secti®®b.5) and thirdparty texts (sectior8.5.8) no conditions as to

audience were necessary here as this id that appears on the product itselfhis is a code list where the

optimised nature of the ONIX message becomes clear (very different types of creative content are grouped by
GKSANI GSElGdz £ yIl GdzNBUO 'yR 6 KSNB [adgedatdgverd Effgr8riid f A i& 065
types of material.

8.5.5 Identification ¢ Description

The objectDescriptionWrap in LIDO holds textual descriptive notes about the object or work described by the

LIDO record, together with optional identifiers and sources for the teite LIDO specification suggests that

0KSaS aK2dzZ R 60S RAAGAYOG FNRY GKS 202S00G AdaStT oAy
relatively briefessay A 1S GSEG GKIFIG RSaONAO6Sa G(GKS SyidAMderdapp LYy GKS
with that for inscriptiong in particular, the flap / cover copy identified in the above secBdh4.¢ but since

the clear distinction of appearing on the product, or only in the ONIX message is provided, and maps so well to

the inscription/cescription distinction in LIDO, it was decided to use the following criteria for this mapping

area:

1 The textis in the TextContent composite (as in secdiérd.) but does not explicitly appear on the
product or in a thirdparty publication (see sectioh5.8), or

T ¢KS GSEG A& LINBOBARSR Ay Fy hbL- StSYSyid IfNBIRe& F
GadlriSYSyiaé 2N AaRSAONARLIIAZ2YE D

% Note that this may change without changiag.the ISBN of a book productin cases such as the death of

an author or a prize awarded to the book. This does not changprtiductf N2 Y (1 KS LJdzof A 8 KSNDa |
but it does change thproduct typeF N2 Y | KSNARGF IS LRAyG 2F @ASs 0aSS asSc
a2 GSOKyAOFftfte | KSNAGFI3IAS F3IANBIFGE2NI aK2dA R Faairday |

both records.
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Note that there is no presumption involved in the LIDO expression that the description text originates from the
publisher if the onix:SourceTitle element is not provided, there will simply be no lido:sourceDescriptiveNote
element and thus no statement of the source.

Here are the six mappings together with their conditions or related code lists as for the lido:classification
mappings in sectioB.5.2.
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Conditions / correlations

IllustrationsNote

Direct mapping of onix:lllustrationsNote to
lido:descriptiveNoteValue 1 on condition that there is no
numerical description of illustrations in the ONIX message (in
that case, the IllustrationsNote would be mapped within the
LIDO measurements structure described in section 9.5.6.
below). The XPATH that must not occur in the message is
fONIXMessage/Product/DescriptiveDetail/
NumberOflllustrationso

ProductFormDescription

Direct mapping to lido:descriptiveNoteValue with no conditions.
This is simple textual descri
format.

ProductFormFeatureDescription

Direct mapping to lido:descriptiveNoteValue i but with a
@lido:type determined by the related
<ProductFormFeatureType> element and values mapped from
code list 79, which is also used to select only
<ProductFormFeatureDescription> elements from composites
with codes in list 79 that specify a text description).

EditionStatement

Direct mapping to lido:descriptiveNoteValue with no conditions.
This is simple textual descri
rest of the edition elements in ONIX Group P.9 are mapped
elsewhere (e.g. <EditionType> is in lido:classification).

AncillaryContentDescription

As with <lllustrationsNote> above. The condition for inclusion
as a lido:descriptiveNoteValue is that ONIXMessage/Product/
DescriptiveDetail/AncillaryContent/Number does not occur in

the message.

TextContent

Complex conditional mapping described below.

The mappingonix: TextContent/onix: Textto lido:descriptiveNoteValue depends on the fulfilment of the
three conditionsbelow (note that one depends on an attribute of the <Text> element itself)

Subelement of Allowed Descriptions of Comments
<TextContent> values allowed values
TextType 02 annotation The allowed text types are all
03 Description those either explicitly called a
10 Promotional headline fidescriptiono in
those types left after excluding
11 Feature fii nscri pti ons5a)of
12 Biographical note clearly linked to a third-party
13 Publ i sher & s publication event (see section
9.5.8)
ContentAudience 00 Unrestricted These three audience categories
03 End-customers (from code list 154) are taken to
06 Students mean fAeffectivel
Text/@TextFormat 00 ASCII text The text content must be plain text
06 Default text format to allow reuse through LIDO."*
07 Basic ASCII text

100

Although this ONIX element often contains text mark@drua subset of XHTML (when
X2YAEYGSEGF2NXYIGTIénpéo
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Once these conditions have been fulfilled, there reearlyperfect semanticorrespondence between the
relevant ONIX elements and their LIDO targetshown below:

ONIX LIDO Comments

TextContent/TextType objectDescriptionSet@type The text type had to be mapped
here as there is no @type
attribute on the
lido:descriptiveNoteValue
element, which might be more a
specific and thus appropriate

place.
TextContent/Text descriptiveNoteValue Perfect correspondence i the
actual text of the description.
TextContent/SourceTitle sourceDescriptiveNote Perfect correspondence i the
title of the published source of
the text.

8.5.6 Identification ¢ Measurements

¢CKS [L5h aO0OKSYlF KSNX &aLISOATASA GKIFIG YSFadaNBYSyda Ydza
RSOAYIf FNIOlA2yaeédd {SOHSNIf LI NIa 2F GKikludingthe LINE R dzO
<Measure> composite used to describe the overall dimensions of printed books angbttsécalproducts;

the <Extent> composite which describes thrgth2 ¥  KS LINE R dzthé teaditiordlamgde $fypapge

count, but also duration ¢fr audiobooks)two composites that provide a count of content items such as

pictures or diagrams, and a scale in case of cartographic material. All of these map clearly to the
lido:MeasurementsWrap in some wagithough ONIX Measure corresponds more diogethe dimensions of

GKS LINPRdzOG al & FNISTFLEHOGEéET 6AGK f9EGSY(dH IAGAYI Ly A

Less obvious is the onix:EditionNumadrich refers purely to the process of creating, selecting and otherwise
GSRAGAYIE Gdktént of tifelp®Autt& nal geiblicatidh Since this in any case can be adequately
NBLINBASYGSR 6@ Iy AYyGdS3ISNI ydzYoSNI IyR | (Ll 2F aO2dzy
and value) this element was mapped here {§6The related oix:EditionVersion which can contain

alphanumeric text, is mapped here in the lido:displayObjectMeasurements element, with a label distinguishing

Al Fa F 4G OIONIOK2 & WMidBaESNIG | NB in ®NIX geetatBstalnEwA OA G O2 YLI2Z & A (i
lido:objectMeasuementsSet so that they are kept separate.

Linked Heritage and Europeana aggregations. It would have to be stripped down to plain text by pre

processing; see sectidb.2.5.

Wa9EGSYGéE Ay hbL- O2@SNE MO LI 3AS O02dzy T HO RdzNI GAZYT
definition given athttp://www.abc-clio.com/ODLIS/odlis _e.aspx#ertefitemZ the&inumber of physical units

comprising the item (example: 356 p. or 13 v.), the specific material designation, and any other details of

extent, such as playing time in the case of sound recordings, motion pictures, videorecordings, agd DVDs.

) ¢t {K2dAK GSRAGAZ2YE O2dzA R 68 GNBFGSR Fa LINL 2F F GA
products, its nature as a record of the creation and publication processes behind the product makes it more

unique, and in any case, ONIX suppiiés data independently of titles, possibly since edition details may not
Fftgrea oS IAGSY Ay | LINBRdzOGQa GAGfE S Dtipl/whR.adcy RSSR | G
clio.can/ODLIS/odlis _e.aspx#editio®ther editionrelated elements such as onix:EditionType are mapped

differently when not numericat following the model of illustration and ancilary content numbers and

descriptions.
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ONIX LIDO Value Comments
mappings
AncillaryContent/Number measurementValue n/a The LIDO container element
é AncillaryContentDescription ~ displayObjectMeasurements n/a _(?[bjecEMleasur?n;gntsSet (";"tg
. . . its subelements) is generate
eAncill aryCont e measurementType Code list 25 on each occurrence of the
onix:Number within
AncillaryContent so it should
only be mapped when
numerical description is
supplied.
NumberOflllustrations measurementValue As for onix:AncillaryContent
llustrationsNote displayObjectMeasurements above, the container _
measurement Type=oN lido:objectMeasurementsSet is
illustrationso onlygeneratedwhen
NumberOflllustrations occurs
in the source.
MapScale measurementValue Also mapped to display field
measurementType= 0 Map scal with explanatory
o concatenations.
measurement Uni t=01
Measurement measurementValue n/a Perfect correspondence.
MeasureType measurementType Code list 48
MeasureUnitCode measurementUnit Code list 50
ExtentValue measurementValue n/a Perfect correspondence. Note
ExtentType measurementType Code list 23 f‘haé when extentslar?hprqwded
. ) . in Roman numerals, this is
ExtentUnit measurementUnit Code list 24 mapped to
displayObjectMeasurements
as the LIDO schema does
specify how numbers should
be encoded.
EditionNumber measurementValue n/a EditionVersionNumber is
measurementType= 0 Edi t i on nla mapped to
A displayObjectMeasurements
measurementUnit= 0 1 0 n/a

as it can contain
miscellaneous text as well as
numbers.

Note that LI lacks two aspects of specification that are present in ONIX:

1. Predefined list of units to use with measurements;
2. Specification of numeral encoding to use with measuremeatg. Arabic or Roman numerals).

This makes the mapping no less correct but makereggregated ONIX data less useful in LIDO since it will be
difficult to ensure similar measurements appear collated in search results; this will be no less true of heritage
data, which may use different units and numeral encodings depending on its source

8.5.7

Identification ¢ Event (lido:Creation)

Bibliographic records generally hold véingited information directly about the processes involved in creating
GKSANI 202S00aQ AyidaSttSOUdz ¢
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ONBlI A2y aS@Syi¢o

Since the lido:event can refer to an extended period of time during which the process takes place, here the
definitionistd Sy a oNBIFRf& & Ll2aairoftsS (2 AyOfdzRRS Fff (&LIS:
acknowledge and referenal ofthe relevant rightholderswhether for commercial, legal or moral reaspirs

O2yiGN) &l G2 GKS KSNRSHSydArRS ¢ [IBA RN &ia MAfegiadioii K&a a a
Singleton are not so relevamas only the final product (normally) appears in a product description
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Value mappings  Conditions Comments

event Type/term=0Cnla No ONIX element
corresponds to this
lido:event i itis the
implicit context for the
Contributor composite.

Contributor eventActor Each onix:Contributor

€/ sequenceNumber é@sortorder correspondsf[o.anew
eventActor within the

same Creation event.

ProfessionalAffiliation/ displayActorinRole n/a Concatenation of both
ProfessionalPosition subelements to provide
é Affiliation ibrief biogr

informati on,
of the nammbéd
label attribute to
distinguish from
description below.

ContributorDescription displayActorinRole n/a Simple mapping of
descriptive note for actor.
Attribute @label to
distinguish from above.

Nameldentifer/IDValue actorlD n/a Simple mapping for an
preferred nla identifier for this actord s
primary name to the LIDO

o

)
o
2
o

-
I

Nameldentifer/NamelDType e@ ype Code list 44 actor identifier (see fuller
discussion of names and
actors below this table).

Alternativename/ actorlD n/a Simple mapping for ONIX

Nameldentifer/IDValue alternative name ID. See

. discussion below.
ée@pref=alternate nla

@
AlternativeName/ 6@ ype Code list 44
Nameldentifer/NamelDType
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Value mappings  Conditions Comments
nameActorSet n/a The mapping for the
TitlesBeforeNames etc. appellationValue n/a ONI X Contrib

primary name. The
primacy of this name set
. _ is implicit in the ONIX
@t ype=oPrimary na p;a message so there is no
structural mapping to
lido:nameActorSet.

é@ abel =0Person n nla
titles bektare nam

Alternativename nameActorSet n/a As for the primary name
Alternativename/ TitlesBeforeNames  appellationValue n/a above, but note here the
etc. structural mapping to

lido:nameActorSet to
distinguish alternative
names from the primary
name and from each

€@ abel =0Person n pyj
titles before n a m eetcod

@t ype=0Alternatiyv

na other.
ContributorPlace nationalityActor n/a Simple fAcl-as
€/ RegionCode éconceptl| D n/a gtgzc;q_a;:r(feesectlon
. ; , . .5.2). The term
?/ OnrlbL'JtorPIaceRelator (?@t ype Code I!st 151 inationality
é/ RegionCode éterm Code list 49 vague, so the more
é/ ContributorPlacelé@type Code list 151 speci fic ONI
¢/ CountryCode éconceptl| D n/a p":hacc@teo ttwbats m
. . , . with a @type attribute
e/ ContributorPl acelé@type Code list 151 preserving the specific
€/ CountrycCode éterm Code list 91 classes of place
€/ ContributorPlacelé@type Code list 151 relationship (e.g. born in,

died in, wor
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ONIX LIDO Value mappings Conditions Comments
vitalDatesActor n/a LIDO contains only
ContributorDate earliestDate ContributorD 3 ‘;’ ar Ithl e sdt't'o a
. s . ates, so the conditions
e@ abel =0oDate of Contr'b“torDhererestrictthemore
ContributorDate latestDate expressive ONIX date
é@ abel =0oDate of options to @
Afdeat hd r dNet
the lack of a structural
mapping since there is no
ONIX container element
for multiple
onix:ContributorDate sets.
ContributorRole roleActor/conceptID n/a This mapping acts exactly
roleActor/term Code list 17 like the simple

lido:classification
mappings in section 9.5.2.
and the actor role code
listisof courseafil oc
ID type.

C
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At this pointit is useful to compare the structure of names and their relation to the actor entities they are
attached to in the data models of ONIX and LIDO. This is not simple, because, as noted in the mapping
descriptions above, several parts of the full semantaict for many elements in both schemas are implicit (in
ONIX this is not unusual since it is highly optimised for use in the book industry domain, but for LIDO as a
general aggregation schema this could pose problems).

actor
@type
actorID

0-n
nameActorSet

@type 0-n
@sortOrder

sourceAppellation

1-n

appellationValue
@pref

xml:lang
@encodingAnalog
@label

LIDO actor name structures (simighf hierarchy and cardinalities)

The first simplified schematructure diagram here shows the part of the LIDO <actor> structure that contains
names and actor identifiers. The key features to note are that

1 The identifier is attached to the lido:actor etytitself, rather tharto a name for that actor;

T ¢KSNBE INB Gg2 tS@Sta 2F RSGFAT F2NJI SIFIOK aylyYSész
nameActorSet container and the appellationValue data holder. It is not rlmarthe LIDO
specificationwhy each attribute is reserved to its respective level of description.

This simple structure contrasts with the OMiaines structure pictureth the UML diagranbelow:

NameldentifierRelator
nameldType : Token (List 44)
namelDTypeMame : String [0..1]
i
I
A identifies tifier
[[I%] : O.n |idValue :
|
Apr ~
I
I

can have many Nameldentifiers,
and a Nameldentifier can be

™~ | Note Nameldentifier is actually
linked to several name varianis

|
|
|
|
|
xpr a persona identifier. One Name
|
|
|
|
|

The model of names in ONIX comes from the experience of assigning identifiers in therc@hwerld,
where one actual person may use severablically availabl@ames, perhaps different names in different
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contexts, and, again in different specific cases, each name maybe be presented in various ways. This leads to at

least three discrete levs of identification:

Description

Explanation
level

Identification

&

LINKED
HERITAGE

Description

Person The actual ( i nat ur Commercial view:;;  Commercial view: maybe be
person. party to an completely private, restricted
agreement. information; possibly some
Heritage view: contact information shared to
attribution and allow licensing of work.
collocation of Heritage view: all information of
works; rightholder. interest publically shared to
enable research and add
cultural value.
Persona A public identity for the Contributors are Commercial view: this is the

person (or occasionally,
a group of people).

identified at this
level.

normal level of identification,
with private details linked from
the name ID in a separate,
restricted database.'®

A textual variant of the
name (for example, use
of initials or full names;
inclusion of name
elements; element
order).

Presentation

Presentations of
names are not
currently identified
in either sector.

Usually given as raw text value
alternatives for a single name
identifier.

For this r@son, unique identifiers in ONIX are assigned at the level of the datné NI & S,yathér than2 y ¢ 0
LINBaSyidlrdAazya
0 ¢ 2 bysupSying ideyitifiesén diffezentdaine Eomyosit&s of different
| FuRhernbdd, BedrR@iryndind thebcomplexity of alternate

oftheactor¢ KAa | ff 2g¢a
INLE FyR ff26a

types™egd NBI f yI YS¢

€ GSNY I GA @GS

a2

presentations of names, and the many valid use cases for each, ONIX allovmafosBuctured names,

gKSNBE SI OK LJ NI

oS N&

' ALISOAFAO NBtIlAzyYy
are based on analysis of actual usage by ONIX data pravidets NB

02

requirements for search, sornd display, rather than to express cultural or genealogical construciuhare
sufficiently generalis€d®to cover name construction conventions in the most widespread cultures and

societies.The elements of the name may be concatenated by the recifitite ONIX message in different
ways depending on the use case: for sorting, indexing or display.

The placement of attributes in the ONIX name again reflects this usage: because a unique identifier can be

given for each name, rather than an actual actary, the recipient can group together names using a

bridging ID like ISNP if they have appropriate access to the data. The order of presentation of contributors in

attribution, essential, for example, in academic research papers and core text limdisided at the
contributor rather than name level, and this is reflected in ONIX.

hyte Go2 fS@Sta 27

A LINA 2NR (8¢

2 F (gt ¥ppears bnNde probdBc® 2 Iy A & S

andanyalternate name; here again LIDO lacks flexibility thgtuassigning the @sortorder attribute to the

name element rather than the binary @pref.

1% See D4.1 section 6.2.1 on the ISNI, He5iS R

which will probably remain restricted.
488 hbl-
YCc2NJ SEFYLX S

Fa |

(P2rBo8 / ofganizaiion mamE tyfied
GKSANI RSTFAYyAlGAZ2Y A
specification for use with family, religious or cultural associations, honorifics, linguistic particles, literary or

GONRRIAY I

2yt ey RABINENFATE AL S

professional status and so on can be defined through examples in the specification and best practice
documents, and local guitiees issued by national or languaggecific user groups.

106

See ISNI homepage for more informatibutip://www.isni.org/
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