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1 EXECUTIVE SUMMARY 
 

¢ƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ άComité des Sagesέ report on digitisationΣ ά¢ƘŜ bŜǿ wŜƴŀƛǎǎŀƴŎŜέΣ 
expressed the desirability of enabling online discovery of contemporary, born-digital and digitised cultural 
works, which, because they are currently in-copyright (and may be in-commerce), have not been 
digitised, and so are often invisible online; the so-ŎŀƭƭŜŘ ά20th /ŜƴǘǳǊȅ .ƭŀŎƪ IƻƭŜέΦ !ŘŘǊŜǎǎƛƴƎ ǘƘƛǎ ƴŜŜŘΣ 
Work Group 4 of Linked Heritage (linkedheritage.eu) aims to specify how metadata describing relevant 
commercial products in four media ς books, music recordings, film and TV, and photographs ς can be 
aggregated and integrated with cultural heritage data in portals like Europeana (europeana.eu). 

²DпΩǎfirst deliverable (D4.1 Best Practice Report ς Public-Private Partnership; available at 
linkedheritage.org/getFile.php?id=283) described the benefits of this approach to both the heritage and 
commercial sectors, in broad outline how 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 of Technologies Chosen, builds on the findings of D4.1 with the 
results of Tasks T4.3, an empirical estimate and evaluation of potential commercial data contributors, and 
T4.4, an evidence-based technical specification for aggregating such data at scale. The current state of 
theory and practice in data integration is reviewed, focussing on efforts to achieve cultural-commercial 
sector interoperability, and potential solutions for the problem at hand are considered for feasibility given 
the limited resources. An experiment was undertaken to assess the feasibility of applying Linked 
IŜǊƛǘŀƎŜΩǎ ŜȄƛǎǘƛƴƎ Řŀǘŀ ƛƴǘŜƎǊŀǘƛƻƴ ŦƻǊƳŀǘΣ [L5hΣ ŀƴŘ ŀƎƎǊŜƎŀǘƛƻƴ ǇƭŀǘŦƻǊƳΣ aLb¢Σ ǘƻ ǘƘŜ previously 
identified industry standard metadata formats. ¢ƘŜ ŜȄǇŜǊƛƳŜƴǘΩǎ ŦƻŎǳǎ ǿŀǎ ǘƘŜ hbL· for Books 3.0 
ƳŀǇǇƛƴƎ ŘŜǎŎǊƛōŜŘ ŜȄǇƭƛŎƛǘƭȅ ƛƴ [ƛƴƪŜŘ IŜǊƛǘŀƎŜΩǎ 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ²ƻǊƪΣ ŀƭǘƘƻǳƎƘ 55ŜȄ ŦƻǊ recorded music, 
EIDR for audiovisual materials and IPTC for photos were also investigated. This was done with the 
knowledge and cooperation of the relevant standards bodies, to achieve a reliable and standardised 
result in accordance with accepted industry best practice. 

The report finds that, although other technical solutions exist ς and some have been applied successfully 
to integration of commercial and heritage data ς [ƛƴƪŜŘ IŜǊƛǘŀƎŜΩǎ ŜȄƛǎǘƛƴƎ ǇǊŀƎƳŀǘƛŎ ǎƻƭǳǘƛƻƴ ƛǎ 
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 theoretical assumptions of 
Linked Heritage D4.1. The existing ONIX mapping can be further tested and refined in support of 
discussions with potential commercial sector data contributors, and experiments on their test and 
prototype data, as work towards D4.3. 

In order to progress from semantic schema mappings to a full-scale 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 are prƻǇƻǎŜŘ ǘƻ ōǊƛƴƎ [ƛƴƪŜŘ IŜǊƛǘŀƎŜΩǎ 
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 data 
available, and the costs, legal framework and technical requirements for accessing them. These themes 
will be expanded upon in the remaining deliverable from this Work Package. 

Finally, the report recommends specific work to assist these enhancements, both within Linked Heritage 
and also the wider cultural heritage community, including Europeana itself and the international cultural 
heritage documentation committee, CIDOC (network.icom.museum/cidoc/).  

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

ά¢Ƙŀǘ ōŜƭƻƴƎǎ ƛƴ ŀ ƳǳǎŜǳƳΦέ 

 - Henry Jones Junior, in Indiana Jones and the Last Crusade, 1989 

 

άYon second-hand bookseller is second to none in the worth of the treasures which he dispenses.έ 

 

    Leigh Hunt, On the Beneficence of Bookstalls
1
. 

 

The definition of cultural heritage
2
, that which belongs in museums, galleries, libraries and archives, is officially 

framed in general, abstract terms. One might expect digital libraries, and especially those on a national or EU-
wide scale, to follow this familiar, somewhat academic route. But Europeana3 ŀƴŘ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ 
Comité des SagesΩ report4 have taken a pragmatic approach as to what should be visible and accessible to 
European citizens, both in the heritage sector and the commercial cultural industries, and this goes far beyond 
the traditional categories of unique items witnessing to historic or culturally formative events, to encompass 
the industrially mass-produced products of contemporary cultural industries: books, recorded music, film and 
TV, and photographs. 

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

2.1 BACKGROUND TO THIS DELIVERABLE 

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 as the 19th Century explosion of 
ǇǳōƭƛŎŀǘƛƻƴ ŀƴŘ ǘƘŜ άŘƻŎǳƳŜƴǘŀƭƛǎǘǎέ ǿƘƻ ǎǘǊƛǾŜŘ ǘƻ ƻǊƎŀƴƛǎŜ ƛǘ όvan den Heuvel & Rayward, 2011). In fact, the 
growing ǎŜƴǎŜ ƻŦ άƛƴŦƻǊƳŀǘƛƻƴ ƻǾŜǊƭƻŀŘέ ŀƴŘ ǘƘŜ ƴŜŜŘ ǘƻ ŘŜǾŜƭƻǇ ǘƻƻƭǎ ŦƻǊ ƳŀƴŀƎƛƴƎ ŀƴŘ ƴŀǾƛƎŀǘƛƴƎ ǘƘŜ 
άŘŜƭǳƎŜέ means that information integration 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 time, through new networked 
technology, and convergence between theory and practice across media and disciplines, it may be possible to 
Ǝŀƛƴ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǇǊŜǾƛƻǳǎƭȅ ǎŎŀǘǘŜǊŜŘ ŎǳƭǘǳǊŀƭ ƛƴŦƻǊƳŀǘƛƻƴΤ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ǘƘŜ άƎǊŀƴŘ ǘƻǳǊέ ǘƘǊƻǳƎƘ 
European history and culture but at the level of fine detail, sharing some of the intimacy of the painstaking 
curators and students of artefacts and ideas, without all of the normally requisite years of preparation. 

2.2 AIMS OF THIS DELIVERABLE 

This deliverable reports the fulfilment by Linked Heritage Work Group 4 of Tasks T4.3 and T4.4, as well as some 
of the more general objectives, relevant to the Tasks. WG4 fulfilled these tasks by: 

¶ Communicating the scope of the problem of integrating commercial sector metadata with Europeana 
(and cultural heritage data generally); 

¶ Surveying and selecting among the available approaches with Europeana, other similar projects and 
the professional and academic literatures; 

                                                             
1 Quoted in Hoyt's New Cyclopedia Of Practical Quotations, 1922, p. 649. 
2 See Linked Heritage, Deliverable D4.1, Appendix 2 ς Glossary of Terms 
3 See, ŦƻǊ ŜȄŀƳǇƭŜΣ 9ǳǊƻǇŜŀƴŀΩǎ ŎƻƭƭŜŎǘƛƻƴ ŘŜǾŜƭƻǇƳŜƴǘ ǇƻƭƛŎȅ 
[http://pro.europeana.eu/documents/866205/0/EV1-AF-ContentDevStrategy.pdf] and 2011 annual report 
[http://pro.europeana.eu/documents/858566/ade92d1f-e15e-4906-97db-16216f82c8a6]  
4
 See http://dx.doi.org/10.2759/45571  

http://dx.doi.org/10.2759/45571
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¶ Producing and describing demonstrators for some approaches, evaluating these for effectiveness in 
integrating commercial sector data into Europeana; 

¶ Proposing practical ways to address the opportunities and challenges for public-private partnerships 
with Europeana in future. 

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

2.2.1 Task T4.3 - Metadata model selection 

άThe third task will be to assess the various knowledge resources identified above (T4.1) and to select the 
metadata model which offers the best potential for sizeable contributions to Europeana by the private sector. 
Selection criteria will include 

¶ Established user base; 

¶ Adherence to standards and/or standards status in its own right; 

¶ Demonstrated interoperability with other metadata models, including those familiar to the public 
sector; 

¶ Demonstrated and/or potential ease of integration with the technologies selected in other thematic 
work-packages (i.e. Linked Data, PID, selected metadata models); 

¶ Maturity and quality of available technical implementation, documentation and support.έ 

CƻǊ ǘƘƛǎ ǘŀǎƪΣ άthe various knowledge resources identified aboveέ ǿŀǎ ǳƴŘŜǊǎǘƻƻŘ ǘƻ ƳŜŀƴ ǘƘŜ ǎǘŀƴŘŀǊŘ 
identifiers, metadata schemas and related services described in D4.1, Best Practice Report ς Public-Private 
Partnership, inasmuch as they are used in actual practice to create corpora of data. Lƴ ǘƘƛǎ ƭƛƎƘǘΣ άthe metadata 
model which offers the best potentialέ ǿƛƭƭ ōŜ ǘƘŜ Ƴƻǎǘ ǇǊƻƳƛǎƛƴƎ ƳƻŘŜƭ ŦǊƻƳ ŜŀŎƘ ǎŜŎǘƻǊΣ ƳŀƪƛƴƎ ŀ ǘƻǘŀƭ ƻŦ 
four models selected. 

The above selection criteria were accepted 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; 

¶ Potential to enrich metadata content; 

¶ Links into existing cultural heritage metadata corpus. 

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

2.2.2 Task T4.4 - Technical Specification 

άThe fourth task of this work-package will be to specify the technical components of the large scale 
implementation (validation) platform (see WP5) which are concerned with ingestion of private sector content 
into Europeana, including 

¶ The metadata models used; 

¶ Mapping these metadata models to ESE/EDM (possibly using an interim metadata model).έ 

This task constituted the empirical work of ingesting samples of commercial data into the MINT aggregator and 
ŀǘǘŜƳǇǘƛƴƎ ǘƻ ŎǊŜŀǘŜ ƳŀǇǇƛƴƎǎ ƻŦ ǘƘŜ ǎƻǳǊŎŜ ǎŎƘŜƳŀΩǎ ǎŜƳŀƴǘƛŎǎ ǘƻ ǘƘŜ [L5h ǎŎƘŜƳŀΣ ǘo discover how far such 
mapping is possible, given the different objects of interest of the source and target descriptions (unique items 
versus classes of products ς see D4.1, section 4.3. and this report, section 18). It also encompasses reviewing 
the capabilities of MINT to deal with the requirements of commercial data for updates and on-going data 
management (see D4.1, section 5.3.5.). 
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2.3 SCOPE OF THE DELIVERABLE 

The above general aims and tasks include some that seem at face value extremely far-reaching; for example, 
ŜǎǘƛƳŀǘƛƴƎ Ƙƻǿ ƳǳŎƘ ǇǊƻŘǳŎǘ Řŀǘŀ ƛǎ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǘƘŜ ŜƴǘƛǊŜ 9/Ωǎ ŎǊŜŀǘƛǾŜ ƛƴŘǳǎǘǊƛŜǎΣ ƳŀǇǇƛƴƎ ŜȄǘǊŜƳŜƭȅ 
detailed data schemas to the (in principle) indefinitely extensible LIDO schema, and specifying a workable 
technical model (or models!) for a production-scale 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 order to make 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 as fully as possible, the report describes 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 high-level specifications for mappings in the other domains. 

2.4 CURRENTLY AVAILABLE SUPPLEMENTS TO THIS DELIVERABLE 

Full exploration of the domains to be integrated produced extensive and potentially useful results beyond the 
expected outcomes. Several supplements to this deliverable are available upon request from EDItEUR: 

1. ONIX for Books 2.1 full mapping documentation (spreadsheet); 
a. IPTC Core and Extension: semantic mapping document (spreadsheet); 

2. EIDR: 
a. Semantic mapping document (spreadsheet); 
b. MINT mapping in XSLT;  

3. DDex: 
a. Semantic mapping document (spreadsheet); 
b. MINT mapping in XSLT. 

In addition, advice and assistance in using the mappings for a schema can be offered depending on interest 
and collaboration from potential data providers using that schema to support 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 Work. They are offered to support 
ǘƘŜ ǇǊƻƳƻǘƛƻƴ ƻŦ [ƛƴƪŜŘ IŜǊƛǘŀƎŜΩǎ ƻōƧŜŎǘƛǾes through the Best Practice Network, especially in demonstrating 
ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǾŀƭǳŜ ǘƻ ŎƻƳƳŜǊŎƛŀƭ ǇƭŀȅŜǊǎ ƛƴ ǘƘŜ ǇƘƻǘƻΣ ƳǳǎƛŎ ŀƴŘ !± ŘƻƳŀƛƴǎ, and mature versions may be 
uploaded to the project website or published as part of D4.3. 
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3 RESEARCH AND EXPERIMENTS UNDERTAKEN 

The first deliverable (D4.1) of Work Package 4 took an expertise-gathering approach relying on expert contacts 
in the relevant content industries and standards communities, synthesising and clarifying the best practice 
across sectors. This deliverable describes practical experiments in data mapping and integration, although of 
course based on the standards and best practice described in D4.1, with a further literature review and 
continued advice and assistance from the network of interested experts, 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 ATHENA and MINERVA projects, has 
developed a well understood and tested standard method for aggregating cultural heritage data for 
preservation, standards development and experimentation, and contribution to Europeana. This forms the 
context and starting point for the 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 Heritage, much like other Europeana Network projects, acts as aggregator, coordinator and metadata 
ƎŀǘŜǿŀȅ ŦƻǊ ƛǘǎ ǇŀǊǘƴŜǊǎΩ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ 9ǳǊƻǇŜŀƴŀ

5
 as outlined below: 

 

The first step of the Linked Heritage process constitutes creation of textual metadata describing the cultural 
heritage object, and usually linking them to associated digitised surrogates, such as photographs of historical 
artefacts, scans of manuscripts, sound samples from recordings, or digitised AV, accessible somehow on the 
ƛƴǎǘƛǘǳǘƛƻƴǎΩ ǿŜōǎƛǘŜǎ. This is valuable and highly authoritative data sinŎŜ ƛǘ ƛǎ ǇǊƻŘǳŎŜŘ ōȅ ǘƘŜ ƻōƧŜŎǘΩǎ ŎǳǊŀǘƛƴƎ 
institution, but its format may be more or less standardised. The ATHENA survey on existing standards applied 
by European museums (and other heritage institutions)

6
 found that out of 133 respondent institutions, 23 

used idiosyncratic local data formats, a number significantly higher than for any single standard format. The 
most commonly used standard was Dublin Core7 (22 institutions), which is usually substantially altered for 

                                                             
5 A more detailed version of this diagram is found in Appendix 4. 
6 ATHENA Deliverable D3.1 ς available at: http://www.athenaeurope.org/index.php?en/149/athena-
deliverables-and-documents  
7
 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 structure rather than an RDF representation. 

Heritage 
institution 

ωCuration 

ωDigitisation 

ωMetadata 
creation 

Linked 
Heritage 

ωMetadata 
curation 

ωLocal mappings 
to LIDO 

ωStandard 
mapping to ESE 

Europeana 
ωMetadata 
curation (ESE) 

ωPreview image 
creation 

http://www.athenaeurope.org/index.php?en/149/athena-deliverables-and-documents
http://www.athenaeurope.org/index.php?en/149/athena-deliverables-and-documents
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each local use
8
 and in effect adds to the άƭƻŎŀƭ ǎǘŀƴŘŀǊŘǎέ number, making it more significant. The need for a 

central, broadly-ŀǇǇƭƛŎŀōƭŜ ŀƎƎǊŜƎŀǘƛƴƎ ǎǘŀƴŘŀǊŘ ǘƻ ŀǾƻƛŘ ƳŀǇǇƛƴƎ ŀƴ ŜȄǘǊŀ по άǎǘŀƴŘŀǊŘǎέ ǘƻ 9ǳǊƻǇŜŀƴŀΩǎ 
schema is clear. In any case, once the data describing heritage objects and collections 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 stage, since after upload, it 
is normalised by a semantic mapping to the LIDO data harvesting schema

9
. This standard format solves, at 

least for the cultural heritage domain, the critical barriers to interoperability and useful search endemic to 
schemas like Dublin Core10. Because LIDO is based on the most comprehensive and widely adopted existing 
schemas, and mostly adopts their definitions, it is appropriate for the domain-specific data of most 
contributors. Its major strength as an aggregation format, though, is in its harmonisation with the CIDOC-
CRM11, which makes 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 non-existent in schemas like Dublin Core. 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 as Europeana, it 
is a more helpful long-term content provider, because having normalised all source datasets, it is able to 
ǇǊƻǾƛŘŜ ƻƴŜ ǎǘŀƴŘŀǊŘ ƳŀǇǇƛƴƎ ǘƻ ǘƘŜ Ǿŀǎǘƭȅ ǎƛƳǇƭŜǊΣ άŘǳƳōŜŘ-Řƻǿƴέ 9ǳǊƻǇŜŀƴŀ Semantic Elements schema 
(or 9{9Σ ŀ 5ǳōƭƛƴ /ƻǊŜ άŀǇǇƭƛŎŀǘƛƻƴ ǇǊƻŦƛƭŜέύΣ ŀƴŘ ŀŘŀǇǘ ǘƘƛǎ ƻƴŜ ƳŀǇǇƛƴƎ ǿƘŜƴŜǾŜǊ ǘƘŜ 9ǳǊƻǇŜŀƴŀ ǎŎƘŜƳŀ 
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 for heritage institutions concerned with their 
άōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭέ ŀƴŘ ƻŦ ŎƻǳǊǎŜ ƻǘƘŜǊ ǇǊƻƧŜŎǘǎΦ ¢Ƙƛǎ Ƙŀǎ ōŜŜƴ ŘŜƳƻƴǎǘǊŀǘŜŘΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ƛƴ ǘƘŜ ǊŜǎǇƻƴǎŜ ƻŦ 
Linked Heritage to the recent introduction of the requirement12 for all Europeana contributors to sign a CC0 
waiver13 of all current and future rights in their data; as it may not be possible, or desirable, for many Linked 
Heritage partners to release their entire corpus of data this way, ŀ άŦƛƭǘŜǊƛƴƎέ ƻǇǘƛƻƴ Ƙŀǎ ōŜŜƴ ƛƴǘǊƻŘǳŎŜŘ ƛƴǘƻ 
the aggregation server to allow fine control of the level of detail published. At this point it should also be noted 
that the stated rationale14 ŦƻǊ 9ǳǊƻǇŜŀƴŀΩǎ ƳƻǾŜ ǘƻ //л ŦƻǊ ǘŜȄǘǳŀƭ ƳŜǘŀŘŀǘŀ ƛǎ ǘƻ ŜƴŀōƭŜ ǇǳōƭƛŎŀǘƛƻƴ ƻŦ [ƛƴƪŜŘ 
Open Data15. The proposed model for this, already tested ƛƴ 9ǳǊƻǇŜŀƴŀΩǎ Ǉƛƭƻǘ ŘŀǘŀǎŜǘ ǇǳōƭƛŎŀǘƛƻƴ ƛƴ нлмм16, is 
Europeana Data Model (EDM), essentially consisting of a somewhat extended version of ESE17, and thus only 

                                                             
8 So-ŎŀƭƭŜŘ άŀǇǇƭƛŎŀǘƛƻƴ ǇǊƻŦƛƭŜǎέ ƻŦ 5ǳōƭƛƴ /ƻǊŜ ŦƻǊ ŀƴȅ ǎŜǊƛƻǳǎ ǳǎŜ ǘŜƴŘ ǘƻ ǊŜǉǳƛǊŜ ƛƴŎƭǳǎƛƻƴ ƻŦ ŜƭŜƳŜƴǘǎ 
entirely foreign to the Dublin Core namespace; in other words, they are in fact distinct new standards which 
happen to include DC elements. See, for example, the Scholarly Works Application Profile for academic journal 
eprints [http://www.ukoln.ac.uk/repositories/digirep/index/Scholarly_Works_Application_Profile] or the 
MICHAEL-EU profile for heritage collection descriptions [http://www.ukoln.ac.uk/metadata/michael/michael-
eu/dcap/] 
9
 www.lido-schema.org/  

10
 See 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 other respects 
[http://www.athenaeurope.org/index.php?en/149/athena-deliverables-and-documents]. Note also that 
Dublin Core Metadata Element set per se is not a schema, so in ǇǊŀŎǘƛŎŜ ŜǾŜǊȅ άŀǇǇƭƛŎŀǘƛƻƴ ǇǊƻŦƛƭŜέ ŘŜǾŜƭƻǇŜǊ 
is required not only to rethink the semantics but also the syntax of their implementation of DC. 
11

 {ŜŜ ŜȄǇƭŀƴŀǘƛƻƴ ƻŦ [L5hΩǎ ōŀǎƛǎ ƛƴ ŜȄƛǎǘƛƴƎ ǎǘŀƴŘŀǊŘǎ ŀƴŘ /L5h/-CRM harmonisation at 
http://network.icom.museum/cidoc/working-groups/data-harvesting-and-interchange/lido-overview/related-
standards/  
12 ¢ƘŜ ƴŜǿ 9ǳǊƻǇŜŀƴŀ ά5ŀǘŀ 9ȄŎƘŀƴƎŜ !ƎǊŜŜƳŜƴǘέ ς see http://pro.europeana.eu/web/guest/support-for-
open-data/faqs  
13 {ŜŜ ά!ōƻǳǘ //лέ ŀǘ http://creativecommons.org/about/cc0  
14 {ŜŜ ά{ǳǇǇƻǊǘ ŦƻǊ hǇŜƴ 5ŀǘŀ ŀǘ http://pro.europeana.eu/web/guest/support-for-open-data  
15 {ŜŜ ǘƘŜ ²о/ ǇŀƎŜǎ ƻƴ [ƛƴƪŜŘ 5ŀǘŀ ŦƻǊ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ άƭƛƴƪƛƴƎέ ŀƴŘ άƻǇŜƴƛƴƎέ ŘŀǘŀΥ 
http://www.w3.org/standards/semanticweb/data  
16 Described in a paper at http://dcevents.dublincore.org/index.php/IntConf/dc-2011/paper/view/55  
17 EDM is fully described here: http://pro.europeana.eu/web/guest/edm-documentation - although it 
ǊŜǇǊŜǎŜƴǘǎ ǎƛƎƴƛŦƛŎŀƴǘ ǇǊƻƎǊŜǎǎ ōŜȅƻƴŘ ǘƘŜ άŦƭŀǘέ 9SE schema consisting mainly of the Dublin Core (qualified) 
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 section, 3.1) in a simple, 

http://www.ukoln.ac.uk/repositories/digirep/index/Scholarly_Works_Application_Profile
http://www.ukoln.ac.uk/metadata/michael/michael-eu/dcap/
http://www.ukoln.ac.uk/metadata/michael/michael-eu/dcap/
http://www.lido-schema.org/
http://www.athenaeurope.org/index.php?en/149/athena-deliverables-and-documents
http://network.icom.museum/cidoc/working-groups/data-harvesting-and-interchange/lido-overview/related-standards/
http://network.icom.museum/cidoc/working-groups/data-harvesting-and-interchange/lido-overview/related-standards/
http://pro.europeana.eu/web/guest/support-for-open-data/faqs
http://pro.europeana.eu/web/guest/support-for-open-data/faqs
http://creativecommons.org/about/cc0
http://pro.europeana.eu/web/guest/support-for-open-data
http://www.w3.org/standards/semanticweb/data
http://dcevents.dublincore.org/index.php/IntConf/dc-2011/paper/view/55
http://pro.europeana.eu/web/guest/edm-documentation
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superficially more robust and flexible than Dublin Core. The lack of a Europeana-wide normalisation pipeline 
for the core EDM data, and the existence of more detailed and explicit relationships in LIDO mean that LIDO is 
probably better positioned for direct production of Linked Data because that relies on the capacity for 
decomposing schematised data ƛƴǘƻ ŀǘƻƳƛŎΣ ǳƴŀƳōƛƎǳƻǳǎ ŀƴŘ ǊŜƭƛŀōƭŜ ǎǘŀǘŜƳŜƴǘǎ όάǘǊƛǇƭŜǎέύ18. The full 
situation is summarised by this diagram of the data flows between the heritage organisation, Linked Heritage 
and Europeana, internally and onto the open Web: 

 

Full aggregation workflow for Europeana and Linked Heritage 

Key terms identified in the above diagram are: 

¶ ά/ǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜ ƻōƧŜŎǘέ ό/IhύΣ ǘƘŜ ƻōƧŜŎǘ ƻŦ ƛƴǘŜǊŜǎǘ ŀƴŘ ǾŀƭǳŜ ǘƻ ōŜ ŘŜǎŎǊƛōŜŘΦ It may or may not 
ōŜ άōƻǊƴ-ŘƛƎƛǘŀƭέ ōǳǘ ŘƛƎƛǘƛǎŀǘƛƻƴ ŀǘ ǎƻƳŜ ǎǘŀƎŜ ƛǎ ƳŀƴŘŀǘƻǊȅ ŦƻǊ ƛƴŎƭǳsion in the workflow. 

¶ ά5ƛƎƛǘŀƭ ƻōƧŜŎǘέ ό5hύΣ ǘƘŜ ƘƛƎƘŜǎǘ ǉǳŀƭƛǘȅ ƛƳŀƎŜόǎύ ǇǊƻŘǳŎŜŘ ōȅ ŘƛƎƛǘƛǎŀǘƛƻƴ ƻŦ ǘƘŜ ƻǊƛƎƛƴŀƭ /IhΦ ¢Ƙƛǎ ƛǎ 
ƴƻǊƳŀƭƭȅ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ ƻǇŜƴ ²Ŝō ŀǘ ǘƘŜ ŎƻƴǘǊƛōǳǘƻǊΩǎ ²Ŝō ǎƛǘŜΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǎƻƳŜ ŎƻƴǘŜȄǘǳŀƭ 
information, including how to access the CHOand the rights associated with that access. 

¶ ¢ŜȄǘǳŀƭ ƳŜǘŀŘŀǘŀΣ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ [L5h Řŀǘŀ ǎǘƻǊŜŘ ƛƴ [ƛƴƪŜŘ IŜǊƛǘŀƎŜΩǎ ǎŜǊǾŜǊǎΦ 

¶ Image previews, derived from the DO, keeping all the same image rights as the DO. 

¶ Links back to the DO in context, implying that the context for viewing the DO and its relationship to 
the CHO is controlled exclusively by the contributor. 

                                                                                                                                                                                             
resource-based format. Altering the entity assignments of the Dublin Core properties and adding some 
ǊŜƭŀǘƛƻƴǎ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ƘŜǊƛǘŀƎŜ ŘƻƳŀƛƴΩǎ ōŜǎǘ ǇǊŀŎǘƛŎŜ ŀǊŜ ǇƻǎƛǘƛǾŜ ǎǘŜǇǎ ōǳǘ ǎǘƛƭƭ Řƻ ƴƻǘ ŎƘŀƴƎŜ ǘƘŜ ƴŜŜŘ ǘƻ 
further specify the semantics of the (unchanged) DC properties themselves. 
18 See for example the initial investigation into creating linked data from LIDO by several Linked Heritage 
partners (Tsalapati et al., 2012), at http://www.cidoc2012.fi/en/File/1663/simou.pdf - this also explains some 
of the limitations of EDM as compared with LIDO, the domain-specific heritage aggregation schema. EDM is 
specifically intended to produce linked data, but, also as a consequence of the problems noted in the footnote 
ŀōƻǾŜΣ άΧthe quality of Linked data implementations is only as good as the data you are linking to, and the 
meaning and contexǘǳŀƭƛǎŀǘƛƻƴ ƻŦ ǘƘŜ ƭƛƴƪ ȅƻǳ ǳǎŜέ όǎŜŜ 
http://www.doi.org/doi_handbook/5_Applications.html#5.4) ς these essential quality issues are much more 
fully addressing in LIDO than in EDM. 

http://www.cidoc2012.fi/en/File/1663/simou.pdf
http://www.doi.org/doi_handbook/5_Applications.html#5.4
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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 

Whereas the first deliverable of Linked 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 progress in providing solutions, beyond 
identifying two key areas which provide proof-of-concept: 

a) The existence of some projects and services, so far exclusively in the books and audio-visual domains, 
which embody a public-private partnership basis for data integration of commercial products (mostly, 
but not always, together with heritage counterparts) for discovery and links to access; 

b) Conceptual and practical inroads into standards-based heritage-commercial sector interoperability 
(mainly but not exclusively in the books domain). 

The examples identified in point a) demonstrate that the work in the current deliverable can be worthwhile, as 
at least in some cases, a level of financial and institutional commitment, and willingness to collaborate across 
sectors has moved beyond mere discussion. The partnerships in a), which were described in D4.1, section 8, 
were restricted to a single media sector each, but the aim of this research is to specify how to build on the 
more comprehensive tools developed in point b), as outlined in D4.1, section 5.4., to scale-up the basic 
ǇŀǊǘƴŜǊǎƘƛǇ ƳƻŘŜƭ ƻŦ άŎǳƭǘǳǊŀƭƭȅ-ǊŜƭŜǾŀƴǘ ƳŜǘŀŘŀǘŀ ŦƻǊ ǇƻǘŜƴǘƛŀƭ ǎŀƭŜǎ Ǿƛŀ ǊŜǘŀƛƭ ƭƛƴƪǎέ, across all four sectors, 
and preserving the maximum data richness. 

As an empirical attempt to verify exactly this combination, the current research is relatively unprecedented. 
Previous attempts at all-round coverage have been a very high level of abstraction, which may not be suitable 
for practical, day-to-day data exchange19. Innumerable examples of full-schema mappings, including for 
commercial schemas like ONIX20 have aimed at one-to-one compatibility with another specialised schema, 
rather than, as LIDO does, explicitly enabling re-use outside the immediate domain of interest of the source 
schemas. 

This work is best understood as a first investigation to determine the precise extent of progress in practical 
semantic interoperability between the whole cultural heritage and commercial sectors, whose results will 
include practical advice for the short term integration of information, recommendations for both sectors, and 
specifications for new tools or revisions to existing standards to implement the known best practice. As noted 
above in 2.3., the practical work strove to find a very practical balance between the ideal solution and the 
already existing, more or less ad hoc compromises. This was based on following the Linked Heritage model as 
explained in the previous section (3.1.) with three important modifications: 

                                                             
19

 See Stein, et al. (2005). 
20

 See http://www.lo c.gov/marc/onix2marc.html and http://www.editeur.org/96/ONIX-and-MARC21/  

http://www.loc.gov/marc/onix2marc.html
http://www.editeur.org/96/ONIX-and-MARC21/
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The most salient difference in aggregating commercial product data, in contrast to heritage object data, is that 
ǿŜ ŀǊŜ ŎƻƴŎŜǊƴŜŘ ǿƛǘƘ ǘƘŜ άƭƛŦŜŎȅŎƭŜέ ƻŦ ŀ ƎŜƴŜǊƛŎΣ Ƴŀǎǎ-produced product as it passes between various 
partners in a supply chain, in contrast ǿƛǘƘ ǘƘŜ άƭƛŦŜ ƘƛǎǘƻǊȅέ ƻŦ ŀ ǳƴƛǉǳŜ ŀǊǘŜŦŀŎǘ ƻǊ Ŧƻǳƴd object in the 
museum ǿƻǊƭŘΣ ŎƻƴǎƛŘŜǊŜŘ ŀǎ άan illustration, or witness of the pastέ21. A full discussion of the contrast is 
found in our previous report, D4.1., sections 5.1. to 5.3. As before, metadata creation is part of the first stage, 
but rather than taking an individual commercial cultural organisation (e.g. a single book publisher, record 
distributor, film company or photo library) as the starting point and expecting to map many local schemas to 
LIDO, we take the sector as a whole, represented by the relevant industry data standard (full descriptions are 
found in the relevant sections of D4.1): 

Media industry sector Product data standard D4.1 section: 

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: 

¶ Existing companies that use their industry standards can most easily and effectively contribute data as 
Linked Heritage partners, and rely on the proven suitability of the standard data format to express the 
creative integrity and legal-commercial identity of their products; others can adopt the standard, 
possibly with support from the relevant experts, 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 partners, and so on; 

¶ The heritage sector can expect richer and better 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 creating a semantic mapping between two 
ŜȄƛǎǘƛƴƎ ǎǘŀƴŘŀǊŘǎ ƛǎ ǘƻ ŎǊŜŀǘŜ ŀƴ ŀƎǊŜŜŘ ǎǘŀǘŜƳŜƴǘ ƻŦ ŜǉǳƛǾŀƭŜƴŎŜ ǘƘŀǘ ƛǎ ƛǘǎŜƭŦ άǎǘŀƴŘŀǊŘƛǎŜŘέΣ ƛƴ ǘƘŜ ǎŜƴǎŜ ƻŦ 
resulting from understanding and authorisation of all parties involved (at minimum, the maintaining bodies of 

                                                             
21

 Doerr, M. (2010) Technological Choices of the ResearchSpace Project. Available at: 
http://www.researchspace.org/researchspace-concepts/technological-choices-of-the-researchspace-project  

Media 
sector 

ωProduct 
lifecycle 

ωMetadata 
creation 

ωIndustry 
standards 

Linked 
Heritage 

ωMetadata 
curation 

ωAgreed 
mappings to 
LIDO for each 
sector 

Europeana 

ωMetadata 
curation (ESE) 

ωPreview image 
creation 

ωLinks to retail 
environment 
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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 where EDItEUR and the other Work Group 4 partners add the most value, EDItEUR 
being one of the sector standards bodies itself, and having a successful history of involvement in 
interoperability work of this kind; EDItEUR, MVB and mEDRA providing governance and (for MVB and mEDRA) 
registration of persistent identifers. 

As explained in D4.1., sections 4.3. and 5.4., the library sector, is a convenient 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, mass-produced books are documented in ways 
that often tend to the more purely historical approach of museums proper. Hence there is existing work to 
build on and considerable expertise to draw on. As demonstrated in Appendix 3, the modelling approach 
developed for library data is applicable across all media 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 aspects are esseƴǘƛŀƭ ǘƻ ǘƘŜ ƭŜƎŀƭ ŀƴŘ ŎƻƳƳŜǊŎƛŀƭ Ǿƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǿƘƻƭŜ άǇƛǇŜƭƛƴŜέΣ ǎƛƴŎŜ ǘƘŜȅ ŀǊŜ ƛƴǘǊƛƴǎƛŎ 
to the reason for creating and sharing the product data at all: 

¶ Inclusion of links to at least one source (this could be the producer or publisher) for the product; 

¶ Acceptable selection and arrangement of data elements for display to potential buyers. 

Providing retail links per se is technically relatively straightforward; selection and maintenance of appropriate 
links is a far more challenging problem, technically and commercially. Similarly, 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 technical means22. 

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 customer-facing display within Europeana 
rather than concern for retaining maximum semantic value. Therefore 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, D4.3 Specification of legal/licensing environment. 

Taking all this into account, the following literature review thus covers the full range of academic and business 
research, several types of tools, standards and systems, and the outcomes of projects and standardisation 
efforts. 

3.3 NOTE ON PRESENTATION OF TERMS AND SYNTAX 

Throughout this report technical terms and syntactic 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 written 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 with <angle_brackets> 
and in a 10pt fixed - width font when quoted from a piece of XML or XSLT. Terms are often presented 
with a prefix as in namespace:term to 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 the discussion. The 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 report and the 
context for the technical decisions taken in the practical work. Just as in D4.1, the approach of the literature 
review is not academic but technical and results- and standards-oriented in its description of state-of-the-art, 
delineation of approaches, and selection of suitable methods. 

4.1 LITERATURE SEARCHES 

The same library science journals and journal collections were consulted as for D4.1
23

 as well as a selection of 
²Ŝō ǎŜŀǊŎƘŜǎ ŦƻŎǳǎǎŜŘ ƻƴ ǘƘŜ ŀŎΦǳƪ ŀƴŘ ΦŜŘǳ ŘƻƳŀƛƴǎΦ ¢ȅǇƛŎŀƭ ǎŜŀǊŎƘ ǘŜǊƳǎ ƛƴŎƭǳŘŜŘ άmetadata schema 
mappingέ, άǎŜƳŀƴǘƛŎ ƳŀǇǇƛƴƎέ ŀƴŘ άdata integrationέ

24
. The use of related terms with slightly different ranges 

of meaning was useful in giving historical depth on pre-Internet work on database integration and context 
beyond the commercial and heritage sectors. This 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 REPORT ς PUBLIC PRIVATE PARTNERSHIP 

The first 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 relevant for 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 
ŀƴŘ ŎƻƳƳŜǊŎƛŀƭ ǇŀǊǘƴŜǊǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ƳŜŘƛŀ ƛƴŘǳǎǘǊƛŜǎΩ ōŜǎǘ practice in terms of: 

¶ Standard identifiers; 

¶ Standard descriptive metadata schemas; 

¶ Underlying conceptual models. 
 

To summarise its key findings: 

¶ Extremely rich metadata is available across sectors; 
o Marketing collateral means supplemental content is also available; 
o Standards are more or less mature, well-documented and interoperable, depending on 

sector. 

¶ Conceptual models exist in the commercial and cultural heritage sectors; 
o Both of the main models are event-based and therefore basically compatible; 
o Semantic mapping across sectors & schemas is possible; 
o Some work must be done to overcome the difference in focus (see D4.1, section 4.3. and 

5.4.). 

¶ Commercial metadata has unique characteristics: 
o It consists not of repositories or catalogues, but of data flows between partners, to enable 

trading through the supply chain; 
o It must therefore be updated for changes in products, prices, availability, links and marketing 

collateral. 

¶ It has an intrinsic legalςcommercial aspect: 
o It is closely controlled and therefore relies on robust, independently administered identifiers 

to ensure provenance; 

                                                             
23 Journal of Information Science (JIS); Journal of Librarianship and Information Science (JOLIS); Health 
Informatics Journal; IFLA Journal. 
24 ά5ŀǘŀ ŜȄŎƘŀƴƎŜέ ǿƻǳƭŘ ƘŀǾŜ ōŜŜƴ ŀƴƻǘƘŜǊ ǎŜŀǊŎƘ ǘŜǊƳ ƻŦ ǊŜƭŜǾŀƴŎŜ ǘƻ ǘƘƛǎ ŘŜƭƛǾŜǊŀōƭŜΤ ƘƻǿŜǾŜǊΣ ǘƘŜǊŜ ƛǎ ŀ 
significant difference iƴ ǘƘƛǎ ŎƻƴǘŜȄǘ ōŜǘǿŜŜƴ άƛƴǘŜƎǊŀǘƛƻƴέ ŀƴŘ άŜȄŎƘŀƴƎŜέΣ ŀǎ ŜȄǇƭŀƛƴŜŘ ƛƴ ŘŜǘŀƛƭ ƛƴΣ e.g.,Stein, 
et al. (2005). 
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o It is 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 

copyright; 
o It is often licensed for re-use. 

¶ Therefore to use it in partnerships (such as the real examples in the report, and any future proposal) 
we need to develop: 

o An attractive and realistic business case; 
o A robust data licensing model. 

All of these findings ς especially those pertaining to conceptual models and commercial sector-specific 
requirements ς will be referred to throughout this report at the appropriate point in the detailed discussion of 
the sector-specific mappings. Conveniently, all of the main insights 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 CURRENT EUROPEANA PROJECTS 

During the preparation of this report, Work Group 4 kept a watching brief on other projects in the Europeana 
network and beyond, both current and past. 

Project Domains 
addressed 

Standards 
used 

Tools created Insights  

ATHENA Museum LIDO MINT Metadata 
normalisation and 
harvesting 
pipeline described 
above (section 
3.1.) 

Europeana 
Libraries 

Books EDM European Library 
Aggregation 
Architecture 

EDM is not yet 
suitable for 
aggregating 
library data

25 

Europeana 
Photography 

Photo LIDO, IPTC N/A 
[still in progress] 

N/A 
[still in progress] 

Europeana 
Connect 

Music DC (local 
application 
profile) 

DISMARC Need for on-going 
institutional 
commitment / 
investment to 
maintain / 
develop 
aggregators 

EUScreen Film and TV (AV) EBU Core 
(local 
application 
profile of DC) 

EUScreen portal  

European Film 
Gateway 

AV EN 15907 EFG portal Generated new 
cataloguing rules 
to cope with lack 
of existing 
standardisation 

                                                             
25

 See Report on the alignment of library metadata with the European Data Model (EDM) (D5.1), available at 
http://www.europeana-libraries.eu/web/guest/outcomes  

http://www.europeana-libraries.eu/web/guest/outcomes
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Project Domains 
addressed 

Standards 
used 

Tools created Insights  

ARROW Plus Books, photo ONIX-RS ARROW 
infrastructure 

Identifiers and 
standard 
descriptive format 
for images are 
desirable 

LOD2 Books * LOD2 stack 
[many tools] 

N/A 
[still in progress] 

ResearchSpace Museum CIDOC-CRM ResearchSpace 
data curation 
environment 

N/A 
[still in progress] 

Digitising 
Contemporary 
Art 

Photo, AV LIDO N/A 
[still in progress] 

LIDO is suitable 
for description of 
AV and image 
resources 

HOPE Archive, library, 
photo, AV 

LIDO N/A 
[still in progress] 

LIDO is suitable 
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 schema like LIDO, although this is not always realised, for example 
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. 

The technical and semantic bases for creating linked cultural data are being put in place. It should be noted 
that although projects like LOD2 are investigating use cases and technical solutions for the commercial sector 
to publish linked open data, so far this does not seem to include commercial product 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 may use some of the same 
source data formats (e.g. IPTC/XMP). The presence of many library partners on the Linked Heritage project 
ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ [L5hΩǎ ǎǳƛǘŀōƛƭƛǘȅ ŦƻǊ ŀƎƎǊŜƎŀǘƛƴƎ ōƻƻƪ Řŀǘŀ ŦǊƻƳ ǘƘŜ ƘŜǊƛǘŀƎŜ ǎŜŎǘƻǊ ǿƛƭƭ ǎƻƻƴ ōŜ ŎƭŜŀǊƭȅ 
understood, complementing the work done here on ONIX. 

4.4 CROSS-DOMAIN MAPPING: BEST PRACTICE 

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 of best practice 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 integration described here is not federated search or federated 
query construction, such as is available e.g. through The European Library for simultaneous search access to 
the catalogues of the national libraries of Europe. Rather, it is integration of the contents of databases 
ǘƘŜƳǎŜƭǾŜǎΤ άŘŀǘŀ ƛƴǘŜƎǊŀǘƛƻƴέ proper26. The resulting integrated datasets should then be available for further 
reuse, such as aggregation into portals like Europeana. 

                                                             
26

 {ƻƳŜǘƛƳŜǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŘŀǘŀ ǿŀǊŜƘƻǳǎƛƴƎέΦ 
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4.4.1 The need for mappings: semantic and syntactic interoperability 

Datasets from two different domains ŀǊŜ άǎŜƳŀƴǘƛŎŀƭƭȅ ƛƴǘŜǊƻǇŜǊŀōƭŜέ when the definitions27 όάǎŜƳŀƴǘƛŎǎέύ ƻŦ 
the terms

28
 used to create, select and combine the information they express are the same, or at least 

ǳƴŘŜǊǎǘŀƴŘŀōƭŜ ƛƴ ǘƘŜ ǎŀƳŜ ǘŜǊƳǎ όάƛƴǘŜǊƻǇŜǊŀōƭŜέύΦ ¢Ƙƛǎ ǇǊƻcess of understanding and using the information 
ƛƴ ǘƘŜ Řŀǘŀ Ŏŀƴ ōŜ ƳƻǊŜ ƻǊ ƭŜǎǎ ŀǳǘƻƳŀǘŜŘΣ ōǳǘ ŀǘ ǎƻƳŜ Ǉƻƛƴǘ Ƴǳǎǘ ƛƴǾƻƭǾŜ ŀ άƳŜŜǘƛƴƎ ƻŦ ƳƛƴŘǎέ29 as this is 
the origin and purpose of all terminology (and indeed all language). The underlying purpose is to communicate 
record and use the concepts (and facts) represented by the information; without clear definitions of these 
concepts and their relations to the terms used, the data are meaningless and thus useless for communication. 

This is the basic requirement for interoperable data; in practical use we can also require άǎȅƴǘŀŎǘƛŎέ 
compatibility, the way that terms are combined to create usable information from data. The Dublin Core 
aŜǘŀŘŀǘŀ LƴƛǘƛŀǘƛǾŜ ό5/aLύ ƳƻŘŜƭ ƻŦ άInteroperability Levels for Dublin Core Metadataέ

30
 sets out a useful 

analysis of the levels at which this can be achieved using modern tools such as XML (described below) and 
RDF

31
 (discussed later in the findings of this report ς see section 14.1.3). These frameworks are designed to 

assist semantic and syntactic interoperability in the networked computing environment: 

άWith networked information access to heterogeneous data sources, the problem of terminology 
provision and interoperability of controlled vocabulary schemes such as thesauri becomes increasingly 
urgent. Solutions are needed to improve the performance of full-text retrieval systems and to guide 
the design of controlled terminology schemes for use in structured data, including metadata.έ32 

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

¶ Identification (of entities: physical objects and immaterial concepts); 

¶ Contextualisation (through attributes and properties: description of objects and relations between 
objects); 

¶ Access (to 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 proper use of the objects of interest. It is not 
ƛƳƳŜŘƛŀǘŜƭȅ ƻōǾƛƻǳǎ ǘƘŀǘ ŀƭǎƻ ŎƻƴŎŜǇǘǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘƻǎŜ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ άǇǊƛƳŀǊȅ ƻōƧŜŎǘǎ ƻŦ ƛƴǘŜǊŜǎǘέ ƴŜŜŘ ǘƻ 
be unambiguously defined and identified, but this is actually fundamental to the whole enterprise, and this 
becomes obvious when parts of the process are automated: 

ά1.   Obvious:  Assign ID to resource.  

¶ Once assigned, the number must identify the same resource; 

¶ Beyond the lifetime of the resource, or the assigner. 

2.   Less obvious:  Assign Resource to ID.   

¶ ¢ƘŜ ǊŜǎƻǳǊŎŜ Ƴǳǎǘ ōŜ άƛŘŜƴǘƛŦƛŜŘέ; 

¶ Must ensure it is always the same thing (bound); 

¶ Describe the resoǳǊŎŜ άŎƻƴǘŜƴǘέ ώǿƛǘƘ ǇǊŜŎƛǎƛƻƴϐΤ 

                                                             
27 ά5ŜŦƛƴƛǘƛƻƴ ƳŀƪŜǎ ŜȄǇƭƛŎƛǘΧ ǘƘŜΧ ƳŜŀƴƛƴƎ ƻŦ ŀ ǘŜǊƳΧ ! ŘŜŦƛƴƛǘƛƻƴ ƛǎ ǎȅƳōƻƭƛȊŜŘ ōȅ ŀ ƎŜƴŜǊŀƭ ŘŜǎŎǊƛǇǘƛƻƴΣ ƴƻǘ 
by one word. A definƛǘƛƻƴ ƛǎ ŀ ǇŜǊŦŜŎǘ ƎŜƴŜǊŀƭ ŘŜǎŎǊƛǇǘƛƻƴΦέ WƻǎŜǇƘΣ aΦ όнллнύΦ 
28 άŀ ǘŜǊƳ ƛǎ ŀ ǿƻǊŘΣ ƻǊ ǎȅƳōƻƭΣ ŎƻƴǾŜȅƛƴƎ ŀ ǇŀǊǘƛŎǳƭŀǊ ƳŜŀƴƛƴƎΧ ǘƻ ǊŜŦŜǊ ǘƻ ŀ ǊŜŀƭƛǘȅΧ ώƻǊϐ ǘƻ ǊŜŦŜǊ ǘƻ ƛǘǎŜƭŦ ŀǎ ŀ 
ǘŜǊƳ ƻǊ ŀ ŎƻƴŎŜǇǘΣ ǘƘŀǘ ōȅ ǿƘƛŎƘ ǿŜ ƪƴƻǿΣ ƴƻǘ ǿƘŀǘ ǿŜ ƪƴƻǿΦέ WƻǎŜǇƘΣ aΦ όнллнύΦ 
29 ά²ƘŜƴ ǘƘŜǊŜ ƛǎ ŀƳōƛƎǳƛǘȅ ƛƴ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƻŦ ƪƴƻǿƭŜŘƎŜΣ ŀƭƭ ǘƘŀǘ ƛǎ ŎƻƳƳƻƴ ŀǊŜ ǘƘŜ ǿƻǊŘǎΧ CƻǊ ǘƘŜ 
communication to be successful, therefore, it is necessary for the two parties to use the same words with the 
same meanings ς in short, to come to termsΧ 9ǾŜǊȅ ŦƛŜƭŘ ƻŦ ƪƴƻǿƭŜŘƎŜ Ƙŀǎ ƛǘǎ ƻǿƴ ǘŜŎƘƴƛŎŀƭ ǾƻŎŀōǳƭŀǊȅΦέ 
Adler, M. (1972). 
30 Nilsson, M., Baker, T. and Johnston, P. (2009). Available at 
http://dublincore.org/documents/interoperability-levels/  
31 {ŜŜ ǘƘŜ ²о/Ωǎ ƻŦŦƛŎƛŀƭ w5C ǇǊƛƳŜǊ ŀǘ http://www.w3.org/TR/rdf-primer/  
32

 Doerr, M. (2001). Journal of Digital Information, Vol 1, No 8. Available at 
http://journals.tdl.org/jodi/article/viewArticle/31/32  

http://dublincore.org/documents/interoperability-levels/
http://www.w3.org/TR/rdf-primer/
http://journals.tdl.org/jodi/article/viewArticle/31/32
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¶ Failure to do this will ultimately break interoperability.33έ 

¢ƘŜ ŦƛǊǎǘ Ǉƻƛƴǘ ƛǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŀǇǇǊƻŀŎƘ ǘƻ άǇŜǊǎƛǎǘŜƴǘ ƛŘŜƴǘƛŦƛŜǊǎέ ŘŜǎŎǊƛōŜŘ ƛƴ Ƴŀƴȅ 9ǳǊƻǇŜŀƴ ƘŜǊƛǘŀƎŜ ŀƴŘ 
ICT project reports34. The second point is the recognition that (basic) 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 changes35. 

Identification of objects and concepts is primarily done directly by humans, at least initially όάeven though we 
are convinced that the future lies in the coordinated combination of intellectual and statistical methodsέΣ ŀǎ 
per Doerr, 2001). Description and relation of identified concepts can be done semi-automated fashion, but 
effective use of schemas (analƻƎƻǳǎ ǘƻ ǿƘŀǘ 5/aL Ŏŀƭƭ ά5ŜǎŎǊƛǇǘƛƻƴ {Ŝǘ ώtǊƻŦƛƭŜϐέ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅΤ ǎŜŜ ŦƻƻǘƴƻǘŜ 
ннύ ƛǎ ŜǎǎŜƴǘƛŀƭ ǘƻ ǘƘƛǎ ŜƴǘŜǊǇǊƛǎŜ ǎƛƴŎŜ ŜǾŜǊȅ άƛǘŜƳ ƻŦ ƳŜǘŀŘŀǘŀ ƛǎ ŀ ǊŜƭŀǘƛƻƴǎƘƛǇ ǘƘŀǘ ǎƻƳŜƻƴŜ ŎƭŀƛƳǎ ǘƻ ŜȄƛǎǘ 
ōŜǘǿŜŜƴ ǘǿƻ ŜƴǘƛǘƛŜǎέ

36
 and the forms these relationships can take must be identified and defined by schemas 

of some kind, as described in the next section. 

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

It is helpful to more closely characterise the three main types of structured communication relevant to data 
mapping before moving on to the tools used in manipulating them. As can be clearly seen in the case of such 
structures as data dictionaries37 the distinctions are somewhat fluid, with some data structures having 
members with the characteristics of others. Crucially, the kind of terms used distinguishes metadata schemas 
from the other two types: 

άLƴ ŎƻƴǎƛŘŜǊƛƴƎ ǿƘŜǘƘŜǊ ŀ ǘŜǊƳ ƛǎ ƎŜƴŜǊŀƭ ƻǊ ŜƳǇƛǊƛŎŀƭΣ ŀǎƪ ǿƘŜǘƘŜǊ ǘƘŜ ǘŜǊƳ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ŜƴǘƛǊŜ ŎŀǘŜƎƻǊȅ ƻŦ 
beings (general) or to an individual or individuals within that category (empirical)έ (Joseph, 2002). 

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

Data structure Terms included Characteristics Prospects for 
mapping 

Controlled value 
lists (ñauthority 
listsò) 

General or 
empirical 

(e.g. general terms 
for types of 
artwork for 
identification; 
empirical lists of 
artistsô names for 
attribution) 

Enumeration of terms, 
defined either implicitly by 
inclusion in the list, or 
explicitly in separate 
scope notes for each 
terms; provide commonly 
used data for information 
created according to a 
schema 

Depend very heavily on 
the context of the 
whole list, level of 
definition for individual 
terms 

Schemas General only 

(ñslotsò for creation 
and aggregation of 
data about objects 
of interest) 

Used to define general or 
specific values to be 
communicated about a 
defined class of individual 
objects, for a specific use 
context 

Almost always possible 
from a more specific to 
a more general 
schema; loss of 
specificity occurs 
unless terms have 
identical meanings in 
both schemas 

                                                             
33 Paskin, N. (2004). Keynote: The development of persistent identifiers. ERPANET Persistent Identifiers 
seminar. 
34 Including MINERVA, ATHENA and Linked Heritage. 
35 άwŜŎƻƎƴƛǘƛƻƴέ ŀƴŘ άƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅέ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ǘƘŜ 5hL ŎƻƴǘŜȄǘ ŀǘΥ 
http://www.doi.org/doi_handbook/4_Data_Model.html#4.3.1  
36 Rust, G. and Bide, M. (2000). The indecs metadata framework. Available at 
http://www.doi.org/topics/indecs/indecs_framework_2000.pdf  
37

 For example, the indecs data dictionary found at the link in the above footnote, or the DDex data dictionary, 
linked from  the footnotes of section 4.5.2. 

http://www.doi.org/doi_handbook/4_Data_Model.html#4.3.1
http://www.doi.org/topics/indecs/indecs_framework_2000.pdf
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Data structure Terms included Characteristics Prospects for 
mapping 

Ontologies General or 
empirical 

(general terms 
used to harmonise 
schema models; 
empirical 
references used to 
create basic class 
definitions) 

Highly specific definitions 
for all terms; relations 
between terms defined at 
least by hierarchical 
inheritance of class 
characteristics; provide 
underlying model for 
creating schemas and 
aligning definitions 
between them 

As for schemas above; 
probably almost always 
possible using 
ñlinguisticò ontologies 
such as COA (see 
section 4.4.6) but not 
always practical 

It is important to note that relative to other levels of description, each of these data structures can be 
ŎƻƴǎƛŘŜǊŜŘ ŀƴ άƛƴǎǘŀƴŎŜέ ƻŦ ŀ ƳƻǊŜ ŀōǎǘǊŀŎǘ ƭŜǾŜƭΦ ¢Ƙǳǎ Řŀǘŀ ǊŜŎƻǊŘǎ ŎǊŜŀǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ŀ ǎŎƘŜƳŀ ŀǊŜ ƻŦǘŜƴ 
referǊŜŘ ǘƻ ŀǎ άƛƴǎǘŀƴŎŜ Řŀǘŀέ ǳǎƛƴƎ ǘƘŜ ǎŎƘŜƳŀΣ ŜǾŜƴ ƛŦ ǿƘŀǘ ǘƘŜȅ ŘŜǎŎǊƛōŜ ƛǎ ŀŎǘǳŀƭƭȅ ŀ ƎŜƴŜǊŀƭ ŎŀǘŜƎƻǊȅ όe.g. 
a class of products). A schema designed using a more general ontology can be considered in some sense an 
άƛƴǎǘŀƴŎŜέ ƻŦ ǘƘŜ ƻƴǘƻƭƻƎȅΩǎ ƳƻŘŜƭΤ it is oƴƭȅ ŀƴ άƛƴǎǘŀƴŎŜέ ƛƴ ŀ ǊŜƭŀǘƛǾŜ ǎŜƴǎŜΣ ǎƛƴŎŜ ƛǘ ŘŜŦƛƴŜǎ ŀ Ŏƭŀǎǎ ƻŦ 
(unique) data records. 

All three types of data structures can be modelled using XML, as described below. 

4.4.3 Tools for mapping of XML data: schemas and XSLT 

Previously, in D4.1, section 5.3.1, we contrasted the commonly-ŎƛǘŜŘ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ƳŜǘŀŘŀǘŀ ŀǎ άŘŀǘŀ ŀōƻǳǘ 
Řŀǘŀέ ǿƛǘƘ ǘƘŜ ƳƻǊŜ fundamental ƛƴŘŜŎǎ ŘŜŦƛƴƛǘƛƻƴ ǉǳƻǘŜŘ ŀōƻǾŜΦ Lƴ ƻǊŘŜǊ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ǇǊƻōƭŜƳ ƻŦ άǎŎƘŜƳŀ 
ƳŀǇǇƛƴƎέ ƛǘ ƛǎ ƘŜƭǇŦǳƭ ǘƻ ƴƻǘŜ ǎƻƳŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ Řŀǘŀ ŀǎ ƛǘ ƛǎ ŦƻǳƴŘ in practice, defining it in contrast 
to natural language: 

¶ Metadata is highly specific and categorical. Because it acts as a surrogate for another resource or 
referent entity όǳǎǳŀƭƭȅ ŀƴ άƛƴŦƻǊƳŀǘƛƻƴ ƻōƧŜŎǘέ ōǳǘ ŎŜǊǘŀƛƴƭȅ ŀƭǎƻ ŀ άƘŜǊƛǘŀƎŜ ƻōƧŜŎǘέύ ƛǘ ƴŜŜŘǎ to 
efficiently convey essential facts. Hence even less strictly modelled and defined data schemas use 
ƭŀƴƎǳŀƎŜ ŦŀǊ ƳƻǊŜ ŎƻƴŎƛǎŜƭȅ ŀƴŘ άŘŜƴǎŜƭȅέ ǘƘŀƴ ƴŀǘǳǊŀƭ ƭŀƴƎǳŀƎŜΦ Lǘ ǘŜƴŘǎ ǘƻ ǳǎŜ ŎŀǘŜƎƻǊƛǎŀǘƛƻƴǎ ǘƻ 
aid rapid description and clear identification. 

¶ 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, to reduce the time and effort needed to make 
use of the schema and its related data. 

5ŜǎǇƛǘŜ ǘƘŜǎŜ ǎǘǊƻƴƎ ŎƻƴǘǊŀǎǘǎ ƛƴ ǊŜŀƭ ǇǊŀŎǘƛŎŜΣ ƛƴ ǘƘŜƻǊȅ άƳŜǘŀŘŀǘŀέ ŀǊŜ ǎǘƛƭƭ ŀ ƪƛƴŘ ƻŦ ƭŀƴƎǳŀƎŜΣ ŀƴŘ ǘƘŜ 
normal rules of language still apply. The study and practice of managing 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 Language) standard is used to define the structure and other specifications of 
(mainly textual) documents in a wide range of fields38. Its primary characteristics are depicted in the following 
extremely simplified diagrams39. The first illustrates the use of XML to encode the structure of a simple text 
document. A unified document is broken down into nested or sequential άƴƻŘŜǎέ delimited by terms in angle-
brackŜǘǎΦ ¢ƘŜ ŜǎǎŜƴǘƛŀƭ ŦŜŀǘǳǊŜǎ ƻŦ άǿŜƭƭ-ŦƻǊƳŜŘέ ·a[ ŀǊŜ ŀǇǇŀǊŜƴǘ ƘŜǊŜΥ ǘƘŜǊŜ ƛǎ ƻƴŜ άǊƻƻǘ ƴƻŘŜέ ς in this 
case, the <doc /> node ς which opens and closes the text serialisation, and all nodes have <opening> and 
</closing> instances of their name tags. ¢Ƙǳǎ ƻƴŜ ŎƻǳƭŘ ǎŀȅ ǘƘŀǘ ·a[ ƛǎ ŀ ƘƛƎƘƭȅ ƎŜƴŜǊƛŎ άǎǘǊǳŎǘǳǊŜέ ǘƘŀǘ Ŏŀƴ ōŜ 
specified for eacƘ ǳǎŜ ǘƻ ǇǊƻǾƛŘŜ άǘƘŜέ ǎǘǊǳŎǘǳǊŀƭ ŜƭŜƳŜƴǘǎ ŎƻƳƳƻƴ ǘƻ ŀ ǎŜǘ ƻŦ ǎƛƳƛƭŀǊ ŘƻŎǳƳŜƴǘǎΦ 

                                                             
38 For an introduction to the formal W3C specification, see http://www.w3.org/standards/xml/core and for a 
technical introduction from another viewpoint, see http://www.xml.com/pub/a/98/10/guide0.html  
39

 Taken from the UKOLN NOF Technical Advisory Service paper, Metadata Sharing and XML 
http://www.ukoln.ac.uk/nof/support/help/papers/metaxml/  

http://www.w3.org/standards/xml/core
http://www.xml.com/pub/a/98/10/guide0.html
http://www.ukoln.ac.uk/nof/support/help/papers/metaxml/
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·a[ ƳŀǊƪǳǇ ŀŘŘƛƴƎ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ǎŜƳŀƴǘƛŎǎ ǘƻ ŀ ǎƛƳǇƭŜ άŘƻŎǳƳŜƴǘέ 

¢ƘŜ ·a[ ƳŀǊƪǳǇ ƛǘǎŜƭŦ ŎŀǊǊƛŜǎ ƻƴƭȅ ǘƘŜ ŘƻŎǳƳŜƴǘΩǎ structure and content. It is clear that some sort of 
presentation encoding40 ǿƻǳƭŘ ŀƭǎƻ ōŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ŘƻŎǳƳŜƴǘΩǎ appearance to be reconstructed by the 
recipient of the XML serialisation. A content standard, defining what may, should and must be contained in a 
<doc> would be useful but not obviously essential. In the case of databases, we are dealing with a kind of 
information that is already to some degree constrained in its encoding and (more or less explicitly) typed, as in 
the second diagram όƴƻǘŜ ǘƘŜ ŜǊǊƻǊ ƛƴ ǘƘŜ άŎǊŜŀǘƻǊέ ŜƭŜƳŜƴǘΣ ƘƻǿŜǾŜǊύ: 

                                                             
40 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 presentation must be 
conveyed by formatting markup, for example HTML (http://www.w3.org/TR/html5/) and CSS 
(http://www.w3.org/TR/2011/REC-CSS2-20110607/).  

http://www.w3.org/TR/html5/
http://www.w3.org/TR/2011/REC-CSS2-20110607/
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XML markup used 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 containing elements 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, first name, 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. These behave like data elements in that they contain text 
ǾŀƭǳŜǎΣ ōǳǘ ƴƻǘ ƻǘƘŜǊ ŀǘǘǊƛōǳǘŜǎ ƻǊ ŜƭŜƳŜƴǘǎΦ ¢Ƙǳǎ ǘƘŜȅ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ƭƛƳƛǘ ƻŦ ·a[Ωǎ ŜȄǘŜƴǎƛōƛƭƛǘȅ ŀƴŘ ǎƻ ŀǊŜ 
often used for data that applies very generally either to the document structure itself or to the 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 YYYY-MM-DD). Note that an attribute might be 
used where an enclosed element would work just as well, for example, above the <creator> element might 
contain a @sortOrder attribute to distinguish first, second and third authors etc., or equally <creator> might 
contain a sub-element <creatorProminence> or simply <sortOrder>. In such cases 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 encoding. Note that this is a key distinction between XML formats such as 
ONIX for Books, and other serialisations such as the MaRC family of formats; the MaRC fields for book 
measurements, page counts, etc. contain text which can include numbers but also letters denoting the units; in 
ONIX these are separated so they can be parsed more easily. This is not essential to XML but certainly its 
structure lends itself more naturally to the separation and specification of different types of encoding and 
semantic content. 

Here, the need for an explicit schema to define the types of data, their relations to other parts of the database 
and their cardinality41 will be extremely important if not essential to the data recipient trying to reconstruct 
the database and potentially merge these data with others. If the 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 XSLT

42
, as it specifies how to transform data 

                                                             
41

 See 5пΦмΣ ǎŜŎǘƛƻƴ сΦмΦ ŦƻǊ ŀƴ ŜȄǇƭŀƴŀǘƛƻƴ ƻŦ άŎŀǊŘƛƴŀƭƛǘȅέΦ 
42

 See the W3C pages on XSLT at http://www.w3.org/standards/xml/transformation  

http://www.w3.org/standards/xml/transformation
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conforming to one XML schema into data that conforms to a different XML schema
43

. Software solutions for 
implementing XSLT and similar mapping languages will be discussed below in section 4.5., but note here the 
ŜǎǎŜƴǘƛŀƭ Ǉƻƛƴǘ ǘƘŀǘ ŀ Řŀǘŀ ŜƭŜƳŜƴǘ όάƴƻŘŜέύ ƛƴ ŀƴ ·a[ ǘǊŜŜ Ŏŀƴ ōŜ reference through an XPath expression 
which denotes ƛǘǎ άǇŀǘƘέ ŦǊƻƳ ǘƘŜ Ǌƻƻǘ ƴƻŘŜΦ ¢ƻ ǘŀƪŜ ǘƘŜ ŜȄŀƳǇƭŜ ŘƛŀƎǊŀƳ ŀōƻǾŜΣ ǘƘŜ ·t!¢I reference for 
<date> elements can be expressed ŀǎ άǘable/record/dateέ. To specify the <date> of the first <record> 
serialised, a function is needed, e.g. άtable/record[position()=1]/dateέ όƛΦŜΦ ƴƻǘŜ ǘƘŀǘ ōƻǘƘ ǘŀōƭŜ ŀƴŘ Řŀǘŀ ŀǊŜ 
not repeatable). This is the kind of operation44 on the syntax of XML representations of data that are used in 
syntactic mappings. The relationship between syntax and semantics will be further explored below in sections 
4.4.4. and 4.4.5. 

!ƭǘƘƻǳƎƘ ǊŜƭŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ ŜƭŜƳŜƴǘǎΩ ƳŜŀƴƛƴƎǎ όǘŜǊƳǎύ Ŏŀƴ ōŜ ŘŜŦƛƴŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ƭƻƎƛŎŀƭ ǎǘǊǳŎǘǳǊŜǎ ƻŦ 
·a[ όŀƴŘ ǇŜǊƘŀǇǎ w5CύΣ ŀǘ ǎƻƳŜ ǇƻƛƴǘΣ ǘƘŜ ǾŀƭǳŜǎ ƻŦ ǘƘŜ ŜƭŜƳŜƴǘǎΩ ŎƻƴǘŜƴǘ Ƴǳǎǘ be defined in a natural 
language comprehensible to its creator and user. This level of definition is not currently automated and there 
Ƴǳǎǘ ōŜ ŀǘ ǘƘƛǎ Ǉƻƛƴǘ ŀ άƳŜŜǘƛƴƎ ƻŦ ƳƛƴŘǎέ ŀǘ ǘƘŜ ƭŜǾŜƭ ƻŦ ƘǳƳŀƴ ƛƴǘŜǊŀŎǘƛƻƴΦ !ǎ DƻŘōȅ όнлмнύ ǊŜŎŜƴǘƭȅ ƴƻǘŜŘ 
after completing the updated mapping ƻŦ hbL· ŦƻǊ .ƻƻƪǎ ǘƻ aŀw/нмΥ άǘƘŜ ōŀǊǊƛŜǊǎ ǘƻ ǇǊƻƎǊŜǎǎ ώƛƴ 
ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅϐ ŀǊŜ ŎǳƭǘǳǊŀƭ ƻǊ ǇƻƭƛǘƛŎŀƭΣ ƴƻǘ ǘŜŎƘƴƛŎŀƭέΦ Hence we will look to a combination of technical and 
collaborative mapping solutions, outlined in the next three sections. 

4.4.4 Complementary approaches for schema mappings 

Godby, Smith, and Childress (2003) outlined two familiar approaches to semantic mappings of metadata 
schemas originating in different domains: 

¶ the short translation path ς a pre-defined transformation is applied to the schema, automatically 
mapping each source element to a target element; 

¶ the long translation path ς each source schema is mapped by hand to a core ontology, which then 
maps to the target schema. 

The first approach is the so-ŎŀƭƭŜŘ άŎǊƻǎǎǿŀƭƪέΣ ƻŦ ǿƘƛŎƘ Ƴŀƴȅ ŜȄŀƳǇƭŜǎ ŀƭǊŜŀŘȅ ŜȄƛǎǘΦ !ƭǘƘƻǳƎƘ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ 
the case, crosswalks have tended to be associated with relatively ad-hoc harmonisations between schemas, 
not necessarily authoritative, and different versions may give quite different results. The longer route, 
ǎƻƳŜǘƛƳŜǎ ŎŀƭƭŜŘ άƘǳō-and-ǎǇƻƪŜέΣ ŘŜǇŜƴŘǎ ƻƴ ŀ Ǌƻōǳǎǘ ŎƻǊŜ όƻǊ άƳŜŘƛŀǘƛƻƴέύ ontology capable of expressing 
terms in potentially very different knowledge domains. Each of these has its advantages and problems: 

Mapping 
approach 

Pro Con 

Short Potentially quick checking of 
correspondence by human experts 
on either side where terms and 
syntax are relatively simple to 
understand and well-documented 

Can tend towards ad hoc mappings where 
correspondence is at best partial or 
ambiguous; mapping decisions not always 
well documented; no suggestions for new, 
common terms to accommodate areas not 
yet shared by both formats 

Long Only one mapping per input schema 
is required so long-term efficiency 
results; detailed analysis can pinpoint 
existence and also degree of 
correspondence between terms 

Detailed ontological analysis far more time-
consuming; can suggest improvements 
and additions to either or both formats 

The two approaches to schema mapping outlined above form a spectrum that covers most activity in this area. 
They are not antithetical, as a direct crosswalk could indeed be generated from a hub-and-spoke mapping 
analysis. 

                                                             
43 XSLT is certainly not the only language that can be used for this purpose ς for example, the related Xquery is 
also used, and OCLC (Godby, Smith, and Childress, 2003) even developed a proprietary language achieving the 
same results ς but XSLT is the language implemented so far by Linked Heritage. 
44

 For more on XSLT and XPATH functions, various reference documents are available, for example from 
MicroSoft http://msdn.microsoft.com/en-us/library/ms256069.aspx  

http://msdn.microsoft.com/en-us/library/ms256069.aspx
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A third approach, that of statistically inferring mappings (see Doerr, 2001) from actual data produced using 
each schema, for example by frequency of data values and their co-occurrence, would certainly be interesting, 
and potentially useful to both types of approach outlined above; but it falls outside the expertise of the Work 
Group and would probably be beyond the resources of the Linked Heritage project (and of Europeana). 

In order to mitigate the difficulties experienced in creating automated or user-defined mappings, the focus of 
most practical work turned to improving the semantic detail in the core ontology

45
. This has two aspects, the 

event-based 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 next two subsections. 

4.4.5 Conceptual Models (CIDOC-CRM, FRBR(oo) & 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 characteristics necessary to their function: 
ŀ ŘƛǎǘƛƴŎǘƛƻƴ ōŜǘǿŜŜƴ ŎƻƴŎŜǇǘǳŀƭ ŀƴŘ ǇŜǊŎŜƛǾŜŘ ƻōƧŜŎǘǎ ƻŦ ƛƴǘŜǊŜǎǘΣ ŀƴŘ ŀƴ ŀƴŀƭȅǎƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ άŜǾŜƴǘέ όƻǊ 
άŎƻƴǘŜȄǘέ ς the terms are used interchangeably at least in the commercial data world). The FRBRoo model is of 
particulŀǊ ƛƴǘŜǊŜǎǘ ƘŜǊŜ ŀǎ ƛǘ ŀƴǘƛŎƛǇŀǘŜǎ ǘƘŜ ǿƻǊƪ ƻŦ [ƛƴƪŜŘ IŜǊƛǘŀƎŜ ōȅ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ǘƘŜ ŎƻƳƳŜǊŎƛŀƭ ǿƻǊƭŘΩǎ 
ƻōƧŜŎǘ ƻŦ ƛƴǘŜǊŜǎǘ όŦƻǊ ǘƘŜ ōƻƻƪ ǎŜŎǘƻǊύ ƛƴǘƻ ǘƘŜ ƘŜǊƛǘŀƎŜ ǿƻǊƭŘΩǎ ŦƻŎǳǎ ŦƻǊ ŘŜǎŎǊƛǇǘƛƻƴ όŎƻƴǘŜȄǘǳŀƭƛǎŀǘƛƻƴύΥ 

Model Object of primary interest Contextualisation 

Indecs Commercial products Product life cycle 

CIDOC-CRM Cultural heritage objects Objectôs ñlife historyò 

FRBRoo Books (generally commercial products but in 
theory some could be unique heritage objects) 

Product lifecycle as if it 
were a ñlife historyò 

The difference in focus of description is best seen in the terms used to describe the event types used to 
generate other classes and properties. Some examples taken from the immediate sub-ŎƭŀǎǎŜǎ ƻŦ ǘƘŜ άŜǾŜƴǘέ 
class in each model are shown below (ƴƻǘŜ ǘƘŀǘ ǘŜǊƳǎ ƭƛƪŜ άŜȄǇǊŜǎǎƛƻƴέ ŀǊŜ ŘŜŦƛƴŜŘ ŘƛŦŦŜǊŜƴǘƭȅ ƛƴ ƛƴŘŜŎǎ ŀƴŘ 
CIDOC-CRM/FRBRoo): 

  

                                                             
45

 At roughly the same time, the 1990s, in the heritage, library and copyright content sectors. See D4.1 and 
http://www.doi.org/topics/RustModelofMaking2005.pdf for a discussion of their similarities. 

http://www.doi.org/topics/RustModelofMaking2005.pdf
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CIDOC-CRM
46 

(life history events) 

Indecs
47 

(product lifecycle 
events) 

FRBRoo
48 

(product lifecycle events as life history) 

Activity 

- Modification 

- - Production 

- - Part Addition 

- - Part Removal 

- Attribute Assignment 

- Creation 

Beginning of Existence 

- Birth 

- Transformation 

- Production 

- Creation 

End of Existence 

- Destruction 

- Death 

assertion 

creatingEvent 

disseminatingEvent 

expression 

transaction 

transformingEvent 

usingEvent 

Activity 

- Performance 

- Creation 

- - Work Conception 

- - Expression Creation 

- - - Recording Event 

- - - Publication Event 

Beginning of Existence 

- Production 

- - Expression Creation 

- - Carrier Production Event 

- - Reproduction Event 

[further as in CIDOC-CRM] 

Here it can be seen that through the FRBRoo analysis of authorship and publication of books, the event types 
associated with mainly conceptual creations (intellectual property) typical of indecs have started to find a 
home within the more general historical apparatus of CIDOC-CRM. It must be noted, though, that the FRBRoo 
ŦǊŀƳŜǿƻǊƪ ƛǎ ōŀǎŜŘ ƛƴ ǎƻƳŜ ƪŜȅ ŀǊŜŀǎ ƻƴ /L5h/Ωǎ ŘǊŀŦǘ άaŜǘŀ/waέ49 which allows (among other things) 
detailed descriptions of class properties. Neither FRBRoo nor MetaCRM are yet officially incorporated into 
CIDOC-CRM, 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 and DDex. This can be seen very clearly in the fact that distinct 
messages from the ONIX family of standards describe two of the main entities in the indecs model50: 

¶ indecs:abstraction ς ONIX for ISTC (registration message for abstract texts); 

¶ indecs:manifestation ς 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 and distinctions are in harmony 
ǿƛǘƘ ǘƘŜ ƛƴŘŜŎǎ άƳƻŘŜƭ ƻŦ ƳŀƪƛƴƎέ ŀƴŘ ƳƻǊŜ ƎŜƴŜǊŀƭ ŜǾŜƴǘ ōŀǎƛǎΦ 

Another more subtle example is seen in the enhancements to the ONIX for Books standard, from version 2.1 to 
the current version, 3.0. For many concrete examples, see Godby (2012), on which the illustration below is 
based. In the most recent ONIX schema, the semantics of many elements that previously had extremely 
specific term definitions are incorporated into composites that spell out the same information step-by-step, 
for example, some of the various subject classification elements: 

 

                                                             
46 Taken from Crofts, N. et al. (2011). Definition of the CIDOC Conceptual Reference Model. Available at 
http://www.cidoc-crm.org/docs/cidoc_crm_version_5.0.4.doc  
47 Taken from Rust, G. and Bide, M. (2000). [and see footnote 26]. 
48 Taken from Bekiari, C., Doerr, M. and Le .ǆǳŦ, P. (2010). FRBR object-oriented definition and mapping to 
FRBRer (Version 1.0.2) Available at http://www.cidoc-crm.org/docs/frbr_oo/frbr_docs/FRBRoo_V1.0.2.pdf  
49 For discussion of CIDOC MetaCRM and other related drafts, see http://www.cidoc-
crm.org/working_editions_cidoc.html  
50

 See the discussion of the indecs data model in D4.1 section 5.4.3. 

http://www.cidoc-crm.org/docs/cidoc_crm_version_5.0.4.doc
http://www.cidoc-crm.org/docs/frbr_oo/frbr_docs/FRBRoo_V1.0.2.pdf
http://www.cidoc-crm.org/working_editions_cidoc.html
http://www.cidoc-crm.org/working_editions_cidoc.html
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ONIX 
version 

XML encoding Natural language meaning(s) 

2.0 <BICMainSubject>GM</BICMainSubject> ñThe main subject code for this book, in 
the BIC subject classification scheme, is 
GMò 

3.0 <Subject>  ñA subject of this booké 

<MainSubject/> éspecifically, the main oneé 

<SubjectSchemeIdentifier>12</SubjectSchemeIdentifier> éas encoded in BIC subject 
classificationé 

<SubjectCode>GM</SubjectCode> éis GM 

</Subject>  ò 

In the ONIX version 3.0 example, ǘƘŜ .L/ ǎǳōƧŜŎǘ ǎŎƘŜƳŜ ƛǎ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǘƘŜ ŎƻŘŜ άмнέ ŦǊƻƳ ŀ ŎƻŘŜ ƭƛǎǘ 
stipulated by the ONIX specification. Such flexibility was partly available in ONIX 2.1 but there were dedicated 
XML elements for subject codes taken from particular schemes (BIC, BISA/ύΣ ŀƴŘ ŦƻǊ ΨƳŀƛƴΩ ǎǳōƧŜŎǘ ŎƻŘŜǎΦ In 
analysing down the element terms more finely, the ONIX 3.0 schema actually reduced the total number of 
terms needed. 

The approach whereby each type of data is made as general as possible is representative of the overall ONIX 
ŘŜǎƛƎƴΣ ǿƘƛŎƘ ŀƭǎƻ ŀƭƭƻǿǎ άǇǊƻǇǊƛŜǘŀǊȅέ ŀǎ ŀ ǘȅǇŜ ŦƻǊ Ƴŀƴȅ Řŀǘŀ ƛǘŜƳǎΣ ƴƻǘŀōƭȅ ƛŘŜƴǘƛŦƛŜǊǎΦ ¢Ƙƛǎ ŎƻƴǘǊŀǎǘǎ ǿƛǘƘ 
the approach of LIDO, which strongly favours published identifiers (see section 8.2), whereas ONIX follows the 
indecs principle of retaining provenance information as essential data. 

Note finally that because of the added generality and reuse potential of the data and structural elements, still 
further implicit relationships could potentially be analysed out of the ONIX 3.0 element terms in a new version 
of the schema;, for example, to answer the question, according to whom is the ǎǳōƧŜŎǘ Da ǘƘŜ άƳŀƛƴέ ǎǳōƧŜŎǘ 
of the book? Classifications assigned by various different agencies, perhaps the publisher, booksellers, and 
libraries, might each consider the main topic to be something (probably only slightly!) different; thus an extra 
element within the <Subject> composite, perhaps designated <SubjectAssignmentAgency> and needing 
various sub-elements to unambiguously identify the agency, might be added (if the need for this detail were 
proposed by libraries and historians of publishing, perhaps). 

However, in defining the XML schema and its underlying semantics, EDItEUR has in effect codified which types 
ƻŦ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ǘƘŜ hbL· ǎǘŀƴŘŀǊŘΩs users will need. Any other standard schema, including LIDO, will draw the 
boundaries elsewhere, and thus some relationships may not be expressible in both (almost a certainty unless 
ǘƘŜ ǘŀǊƎŜǘ ǎŎƘŜƳŀΩǎ ǘŜǊƳǎ ŀǊŜ ǎƻ ƎŜƴŜǊŀƭ ŀǎ ǘƻ ōŜ ǇǊŀŎǘƛŎŀƭƭȅ ǳƴǳǎŀōƭŜύ. 

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 involved, 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 the Vocabulary Mapping Framework (VMF) 

The work of the indecs project in 2000 was followed up by a more generalised metadata modelling framework 
project (CONTECS, in 200151). This in some senses applied the methodologies of indecs to the process of 
assigning metadata itself and resulted in a highly generalised schema (OntologyX, now managed by 
RightsCom

52
) that can be used to perform the kind of analysis of relationships and meanings described above 

at the lowest possible level of logical granularity. The analysis is based on an event structure similar to CIDOC-
CRM, with the central key concept of the άŎƻƴǘŜȄǘέ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ ƪƛƴŘ ƻŦ ŀŎǘƛǾƛǘȅ ƻǊ ŎƘŀƴƎŜ ǘŀƪƛƴƎ ǇƭŀŎŜ, thus 
ŘŜŦƛƴƛƴƎ ǘƘŜ ǎŜƳŀƴǘƛŎǎ ƻŦ άǾŜǊōǎέ ǎǳŎƘ ŀǎ άŎǊŜŀǘŜέΣ άǇǳōƭƛǎƘέΣ άǇǊƻŘǳŎŜέΣ ƻǊ άŀŎǉǳƛǊŜέ. 

                                                             
51

 See Paskin, N. (2004). 
52

 See the RightsCom homepage for OntologyX at http://www.rightscom.com/Default.aspx?tabid=1067  

http://www.rightscom.com/Default.aspx?tabid=1067
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In the diagram below ƛǘ ƛǎ ǇǊŜǎŜƴǘŜŘ ŀǎ ǘƘŜ άǊƛŎƘŜǎǘΣ Ƴƻǎǘ ƛƴŘƛǊŜŎǘέ ǾƛŜǿ ƻŦ ŀ ƎƛǾŜƴ ǎŜǘ ƻŦ ƳŜǘŀŘŀǘa, of the 
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 
generalised and interoperable way. 

 

Figure 1 ς άhƴǘƻƭƻƎȅ ŀǇǇǊƻŀŎƘΥ ŘŜŜǇŜǊ ǾƛŜǿ ƻŦ ƳŜǘŀŘŀǘŀέ ŦǊƻƳ tŀǎƪƛƴΣ bΦ όнллпύ 

Lƴ ǘƘƛǎ ǿŀȅ ǘƘŜ hƴǘƻƭƻƎȅ· ǎŎƘŜƳŀ όǘƘŜ ά/ƻƴǘŜȄǘǳŀƭ hƴǘƻƭƻƎȅ !ǊŎƘƛǘŜŎǘǳǊŜέΣ ƻǊ /h! ǎŎƘŜƳŀύΣ ƘƻǿŜǾŜǊΣ ƭƛƳƛǘǎ 
itself to expressing the linguistic and logical meaning of data in the context determined by its input terms, 
leaving ontological definitions in the knowledge domain of interest to the relevant experts. Therefore it can be 
used to represent not just the data but the schemas and ontologies themselves 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 machine-processable expressions of rights and use policies for intellectual property content (for 
example, through the MPEG Rights Data Dictionary53ύΣ ōǳǘ ǘƘŜ ǎŀƳŜ άǘƻƻƭƪƛǘέ ƻŦ ŎƻƴŎŜǇǘǳŀƭ όǊŜŀƭƭȅ ƭƛƴƎǳƛǎǘƛŎ 
and logical) analyses and data management structures was also seen to have potential value for library and 
other heritage sectors. The JISC-funded VMF project in the UK (running June-November, 2009; homepage: 
http://www.doi.org/VMF/) applied the OntologyX schema  to parts of schemas and at least one existing 
authoritative mapping54 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 
vocabularies. The schemas included were: 

¶ CIDOC-CRM 

¶ DCMI 

¶ DDex 

¶ FRAD 

¶ FRBR 

¶ IDF 

¶ LOM (IEEE) 

¶ MaRC21 

¶ MPEG21 RDD 

¶ ONIX for Books 

¶ RDA 

¶ RDA/ONIX Framework 

                                                             
53 See the RightsCom page ƻƴ άwƛƎƘǘǎ 5ŀǘŀ 5ƛŎǘƛƻƴŀǊȅ όw55ύέ ŀǘ 
http://www.rightscom.com/Default.aspx?tabid=1172  
54

 Such as the entire RDA/ONIX framework, found at http://www.rda -jsc.org/docs/5chair10.pdf  

http://www.doi.org/VMF/
http://www.rightscom.com/Default.aspx?tabid=1172
http://www.rda-jsc.org/docs/5chair10.pdf
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It is clear that if LIDO, and the relatively self-contained and well documented schemas for IPTC Core and 
Extension, and the EIDR referent metadata, were included, and the remainder of the ONIX for Books and DDex 
schema elements mapped, an incredibly rich mapping resource would result, covering the whole scope of 
Linked Heritage D4.2 from the semantic perspective, and opening the door 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 current project and may exceed the value of the benefits. 

A formal concept analysis55 ƻŦ ŜŀŎƘ ǘŜǊƳ ǇǊƻŘǳŎŜŘ άŀǘƻƳƛŎέ ŎŀǘŜƎƻǊƛŜǎ ǎǳŎƘ ŀǎ ǘƘƻǎŜ ōŜƭƻǿ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ 
RDA/ONIX Framework. 

 

Figure 2 - "Examples of base content categories" from AACR JSC. (2006). 

CƻǊ ŜȄŀƳǇƭŜΣ ǘƻ ǎŀȅ ŀ ǊŜǎƻǳǊŎŜ Ŏƻƴǎƛǎǘǎ ƻŦ άǘŜȄǘέ ǿƻǳƭŘ ƳŜŀƴ ƛǘ ƛǎ ƳŀŘŜ ǳǇ ƻŦ άƭŀƴƎǳŀƎŜέ όƻƴƭȅύ ŦƻǊ 
ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ōȅ άǎƛƎƘǘέ όƻƴƭȅύΣ ǿƛǘƘƻǳǘ ŀƴȅ ŀǎǇŜŎǘ ƻŦ άŘƛƳŜƴǎƛƻƴŀƭƛǘȅέ όн5 ƻǊ о5ύ ƻǊ άƳƻǾŜƳŜƴǘέ όǎǘƛƭƭ ƻǊ 
moving). The COA analysis was ǘƘŜƴ ŀǇǇƭƛŜŘ ǘƻ ŀǎǎƛƎƴ ǾŜǊōǎ ŘŜŦƛƴƛƴƎ ǘƘŜ άŎƻƴǘŜȄǘέ e.g. of creating, adapting or 
translating ŀ άǘŜȄǘέ ǎƻ ŘŜŦƛƴŜŘΣ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘŀƴǘ άresourcesέ and άagentsέ assigned places within the VMF 
ontology as in the example below: 

 

Figure 3 - "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 
ŜȄŀŎǘƭȅ ǘƻ ±Ca ǘŜǊƳǎΣ ƛƴ ǘƘŜ ƭŀǊƎŜǊ ±Ca ƘƛŜǊŀǊŎƘȅΦ ¢ƘŜ ōƻƭŘ ƭƛƴŜǎ ƛƴŘƛŎŀǘŜ άōŜǎǘ Ŧƛǘέ ƳŀǇǇƛƴƎǎ between input 

                                                             
55

 See Sowa, J. F. (2007). Conceptual Structures: Mathematical Background. Available at 
http://www.jfsowa.com/logic/math.htm#FCA  

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: 

¶ Searching/querying across multiple data formats; 

¶ Taxonomy/subject index mapping; 

¶ Mapping of local, bespoke metadata schemas; 

¶ Preservation metadata; 

¶ Full message transformation (metadata crosswalk)56. 

Obviously the two use cases in italics above have great relevance to Linked Heritage. Mapping taxonomies and 
subject terms falls under the remit of Work Package 3, and full message transformation (crosswalk) is the task 
of the content coordination or specification partners in WGs 4 and 6. Crosswalks produced using the VMF 
would have the additional advantage of being άǎƘƻǊǘ ǇŀǘƘέ ǘǊŀƴǎƭŀǘƛƻƴǎ ōŀǎŜŘ ƻƴ άƭƻƴƎ ǇŀǘƘέ ŀƴalysis (see 
section 4.4.4). 

Notwithstanding its unfamiliar and often very abstract terminoloƎȅΣ ǘƘŜ ±aC άƭŀƴƎǳŀƎŜέ ŎƻǳƭŘ ŀƭǎƻ ōŜ used to 
construct new, self-contained sets of elements for multimedia aggregation and discovery environments, in 
much the way that the Dublin Core elements were originally conceived. For the core element set, the most 
concrete shared terms whose definitions include by subsumption (i.e. άǎŀƳŜ!ǎέ ƻǊ ŎƭƻǎŜǎǘ άǎǳǇŜǊ/ƭŀǎǎhŦέύ ŀƭƭ 
the mandatory elements of each schema would be used, perƘŀǇǎ ǿƛǘƘ ǘƘŜ ŀŘŘƛǘƛƻƴ ƻŦ ǘƘŜ άǊŜŎƻƳƳŜƴŘŜŘέ 
ŜƭŜƳŜƴǘǎ ƻŦ ŜŀŎƘ ǎŎƘŜƳŜ ŀǎ ƛŘŜƴǘƛŦƛŜŘ ōȅ ǘƘŜƛǊ ŎƻƳƳǳƴƛǘƛŜǎΩ ōŜǎǘ ǇǊŀŎǘƛŎŜ ƎǳƛŘŜƭƛƴŜǎΦ The difference between 
this approach and ab initio selection of άǳƴƛǾŜǊǎŀƭέ core elements is that the semantic links to source schemas 
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 as an instance-level CIDOC-CRM implementation 

At this point LIDO can be mentioned as an aggregation schema that does already implement some of the 
features of such an ontology-based core element set. Its terms are extremely general because they rely on the 
classes and relations of CIDOC-CRM; 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 that alongside its role in harmonising its input data 
with the CIDOC-CRM, it also captures some relations to the input schema, through the @encodinganalogue 
attribute available for many elements. This ensures that the link to the original definition of the data is 
ǇǊŜǎŜǊǾŜŘ ŜǾŜƴ ǘƘƻǳƎƘ [L5hΩǎ ŎŀǘŜƎƻǊƛŜǎ ŀǊŜ ǳǎǳŀƭƭȅ ƳƻǊŜ ƎŜƴŜǊŀƭΦ However, because it is currently conceived 
as mapped to a specific portion of CIDOC-CRM (for physical objects) its overall semantic range is limited. As 
will be explained below (section 5.1, with more details in Appendix 2) a 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 the indecs/COA approach. 

4.5 EXISTING MAPPING, AGGREGATION AND DISCOVERY SERVICES 

This final stage of the literature review briefly highlights some of the project- or service-scale implementations 
of the above best practice, in the heritage and commercial sectors. 

4.5.1 MINT 

Linked Heritage subscribes to the MINT aggregation and mapping software platform hosted by NTUA57. For 
each project using MINT, an aggregation schema (for Linked Heritage, of course, this is LIDO) and a publication 
                                                             
56 Compiled from the VMF home site at http://www.doi.org/VMF/archive.html and final report at 
http://www.jisc.ac.uk/media/documents/projects/vmf_final_report.pdf  
57 For an introductory overview of MINT see 
http://mint.image.ece.ntua.gr/redmine/projects/mint/wiki/Introduction and for technical details in relation to 
Linked Heritage see http://www.athenaeurope.org/index.php?en/149/athena-deliverables-and-documents 
(deliverables D7.1 and D7.4), and http://www.linkedheritage.org/index.php?en/142/documents-and-
deliverables (deliverables D5.1 and D5.3). 

http://www.doi.org/VMF/archive.html
http://www.jisc.ac.uk/media/documents/projects/vmf_final_report.pdf
http://mint.image.ece.ntua.gr/redmine/projects/mint/wiki/Introduction
http://www.athenaeurope.org/index.php?en/149/athena-deliverables-and-documents
http://www.linkedheritage.org/index.php?en/142/documents-and-deliverables
http://www.linkedheritage.org/index.php?en/142/documents-and-deliverables
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schema (here, ESE) is specified
58

. Data can only be uploaded; MINT is not able to update metadata publications 
record-by-record, so in the case of Linked Heritage contributions to Europeana would have to be updated

59
 in 

ƴŜƎƻǘƛŀǘƛƻƴ ǿƛǘƘ 9ǳǊƻǇŜŀƴŀΩǎ ŀƎƎǊŜƎŀǘƛƻƴ ǘŜŀƳΦ MINT ingests (among other formats) XML instances, 
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 transformation. Hence the experiments described in this 
report used XML instance data contributed by the relevant standards organisations, experts in the domain 
(IPTC) or licensed implementers of the standards (DDex). MINT currently uses a single, standardised mapping 
of LIDO to ESE60. 

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 xTree61. The format for aggregating terminologies is SKOS62, a data modelling 
language for representing existing controlled 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 relationships

63
 (for example, it does not define any relationships between 

ŎƻƴŎŜǇǘǎ ōŜȅƻƴŘ ƘƛŜǊŀǊŎƘƛŎŀƭ ƭƛƴƪǎ ŀƴŘ ƎŜƴŜǊƛŎ άǊŜƭŀǘƛƻƴǎέύΦ ¢ƘŜ ǾƻŎŀōǳƭŀǊƛŜǎ ǘƻ ōŜ ŜȄǇǊŜǎǎŜŘ ƛƴ {Yh{Σ ƛƴ ŀǎ ŦŀǊ 
as they are hierarchical and consist of a concept code (SKOS:notation), label and scope note (or definition), 
have much 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
64 

DDex DDex data dictionary
65

 (parts) 

EIDR EIDR schema(s) enumerated values
66 

IPTC / XMP IPTC newscodes
67 

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 sectors, and of course 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 controlled vocabularies will be dealt 
with in this report. 

                                                             
58 Hence MINT can be used in the Linked Content Coalition successor project, RDI, to map a wide range of 
rights and licence expressions to a common model. See: 
http://www.linkedcontentcoalition.org/uploads/1206120_plenary.pdf  
59

 See D4.1, sections 5.3 and 9.1 for the need for updates and provenance of metadata, as well as the findings 
and conclusions of this report. 
60 See Stein, R. LIDO v1.0 to ESE v3.4 mapping table. Available at 
http://www.linkedheritage.org/index.php?en/177/training-material-targeted-to-linked-heritage-content-
providers#6  
61 See the W3C page for xTree at http://www.w3.org/2001/sw/wiki/XTree and ATHENA documentation at 
www.athenaeurope.org/getFile.php?id=583  
62 The official SKOS primer is available at http://www.w3.org/TR/skos-primer/ ŀƴŘ [ƛƴƪŜŘ IŜǊƛǘŀƎŜΩǎ ƎǳƛŘŜ ŦƻǊ 
SKOS implementation can be downloaded at http://www.linkedheritage.org/getFile.php?id=244 (and see also 
Wyns, R. and Leroi, M. (2012). D3.1 Best practice report ς Terminology. Available at 
http://www.linkedheritage.org/getFile.php?id=286)  
63 See the comparison of SKOS, RDF and OWL at: http://www.w3.org/TR/2009/REC-skos-reference-
20090818/#L1045  
 
64 http://www.editeur.org/ONIX/book/codelists/current.html  
65 http://ddex.net/dd/dd_ERN35_DSR41_MWL21/  
66

 http://www.eidr.org/schema/1.0/  
67

 http://iptc.cms.apa.at/site/NewsCodes/View_NewsCodes/  

http://www.linkedcontentcoalition.org/uploads/1206120_plenary.pdf
http://www.linkedheritage.org/index.php?en/177/training-material-targeted-to-linked-heritage-content-providers#6
http://www.linkedheritage.org/index.php?en/177/training-material-targeted-to-linked-heritage-content-providers#6
http://www.w3.org/2001/sw/wiki/XTree
http://www.athenaeurope.org/getFile.php?id=583
http://www.w3.org/TR/skos-primer/
http://www.linkedheritage.org/getFile.php?id=244
http://www.linkedheritage.org/getFile.php?id=286
http://www.w3.org/TR/2009/REC-skos-reference-20090818/#L1045
http://www.w3.org/TR/2009/REC-skos-reference-20090818/#L1045
http://www.editeur.org/ONIX/book/codelists/current.html
http://ddex.net/dd/dd_ERN35_DSR41_MWL21/
http://www.eidr.org/schema/1.0/
http://iptc.cms.apa.at/site/NewsCodes/View_NewsCodes/
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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 subcontracting

68
 and so falls outside the practical scope of LH WP4. It would be highly desirable to 

build on this work in possible future projects or longer-term work, so possible ways forward will be discussed 
in sections 14 and 15. Methodologies for Producing Experimental Mappings 

This comparison of methods draws on the literature 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 CLASS DATA TO AN INSTANCE SCHEMA 

The conceptual background to the mappings presented here has this basic problem at its heart: LIDO is a 
schema for unique, single items curated by heritage institutions; the source schemas for these mappings are 
abstract classes of commercial products (and in the case of EIDR, can be even more abstract classes of product 
classes). A ǇǊƻŘǳŎǘ Ŏƭŀǎǎ ƛǎ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ ǇǳōƭƛǎƘŜǊ ƻǊ ƻǘƘŜǊ άǊŜƭŜŀǎƛƴƎέ ŎƻƳǇŀƴȅ ōǳǘ Ƙŀǎ ƴƻ άǊŜǇƻǎƛǘƻǊȅέ ŀǎ 
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 we will simply 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: 

¶ The fundamental conceptual modelling work to enable this solution has already been done69, and the 
benefits to the heritage and library sectors are well established. This approach will extend the existing 
scope to include e.g. audiovisual archives, music recording archives and photography libraries: 

άMediation 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, CDs, DVDs, etc., to raw materials such as plants or stones, through 
άƛƴ-ōŜǘǿŜŜƴέ ƻōƧŜŎǘǎ ǎǳŎƘ ŀǎ ŘǊŀŦǘ ƳŀƴǳǎŎǊƛǇǘǎ ƻǊ ŜƴƎǊŀǾƛƴƎ ǇƭŀǘŜǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǎǳŎƘ ǘȅǇƛŎŀƭ άƭƛōǊŀǊȅ ƻōƧŜŎǘǎέ 
as books can be about museum objects, and museum objects can represent events or characters found in 
ōƻƻƪǎ όŜΦƎΦΣ ΨhǇƘŜƭƛŀΩǎ ŘŜŀǘƘΩύ ŀƴŘ ŘŜǎŎǊƛǇǘƛƻƴǎ ƻŦ ƳǳǎŜǳƳ ƻōƧŜŎǘǎ ƛƴ ƳǳǎŜǳƳ ŘŀǘŀōŀǎŜǎ Ƴŀȅ Ŏƻƴǘŀƛƴ 
references to bibliographic resources that mention those museum objects: suŎƘ ƛƴǘŜǊǊŜƭŀǘƛƻƴǎƘƛǇǎ ǎƘƻǳƭŘ ōŜΧ 
integrated in common information storageΧέ70 

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 of the primary authors of FRBRoo. 

¶ aƻŘŜƭƭƛƴƎ ƻŦ άǘȅǇŜǎέ as in FRBRoo is inherently useful for heritage work and could have unanticipated 
benefits by modelling, for example, conceptual classes within the content of intellectual objects 
(subject terms but also conceptual constructs like narratives, references, philosophical formulations): 

άΧtypes play a central role in the history of human understanding; they are intellectual products, and 
documentation about the history and justification by physical evidence of ǘȅǇŜǎΧ falls squarely within the 
intended scope of the CRMΧέ71 

¶ The existing use of LIDO points towards extension to cover commercial publications and releases of all 
kinds; the main features and characteristics of these product classes are shared entirely with 
collections of ephemera, archives of broadcast and cinema media, sound archives, Web archiving 
initiatives, museums of publishing, technology, contemporary digital art, etc. In any case, LIDO can 
and is being used in libraries as part of Linked Heritage. 

                                                             
68 See for example the standardised costs of mapping new terms to the VMF: 
http://www.doi.org/VMF/registering.html  
69 That is, in FRBRoo and meta-CRM: http://www.cidoc-crm.org/frbr_inro.html and http://www.cidoc-
crm.org/working_editions_cidoc.html 
70

 FRBRoo version 1.0.2, available at: http://www.cidoc-crm.org/frbr_drafts.html  
71

 CIDOC meta-CRM draft, available at: http://www.cidoc-crm.org/working_editions_cidoc.html  

http://www.doi.org/VMF/registering.html
http://www.cidoc-crm.org/frbr_inro.html
http://www.cidoc-crm.org/working_editions_cidoc.html
http://www.cidoc-crm.org/working_editions_cidoc.html
http://www.cidoc-crm.org/frbr_drafts.html
http://www.cidoc-crm.org/working_editions_cidoc.html
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Having identified the main forward step inherent in this cross-domain 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 each of these 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 conceptual frameworks and 
procedures, and technical tools used; all are valid approaches but each has pros and cons. This report appears 
timely as at the time of writing, a draft International Standard is under review, which synthesises general 
recommendations for creating schema mappings72. In all cases, the work will be time-consuming, requires 
skilled practitioners with significant domain knowledge, and is justified only where there is reasonable 
expectation of large-scale mapping of data from one domain to another. In the 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 ON AN UPPER ONTOLOGY 

In this approach, represented in the extreme case by the VMF (section 4.4.4. above), a top ontology is created 
ŦǊƻƳ ǾŜǊȅ ƎǊŀƴǳƭŀǊ ŀƴŀƭȅǎŜǎ ƻŦ ŜŀŎƘ ǘŜǊƳΩǎ ƴŀǘǳǊŀƭ ƭŀƴƎǳŀƎŜ ƳŜŀƴƛƴƎ όƛǘǎ άǇǊƛƳƛǘƛǾŜ ǎŜƳŀƴǘƛŎǎέύΦ ¢ƘŜ ǊŜƭŀǘƛƻƴǎ 
between these new, analytical terms are extrapolated using a pre-defined analysis of the complete set of 
possible 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 
to produce actionable 
results 

Refer to data sample(s) 

Compare with other 
ontologies, especially in 
the relevant domain 

Produce new schemas 
based on shared 
semantics and use 
case 

Completeness Can easily include all 
elements as desired 

Possibility of wasting 
time mapping all 
possible terms? 

Work to specific use 
case for each mapping 

Practicality Produces authoritative 
and reusable mappings 

Initial analysis can 
be time-consuming 
and resource 
intensive 

Maybe difficult to 
document results 

Overall complexity of 
process, high skill 
requirements, 
requirement for 
extremely broad 
domain knowledge 

Automation of some 
processes 

Outsourcing of some 
processes 

Reuse of primitive 
semantics and terms 
from other ontologies 

4.8 DIRECT MAPPING OF ELEMENTS 

Lƴ ǘƘƛǎ ŀǇǇǊƻŀŎƘΣ ǾŜǊȅ ŎƻƳƳƻƴ ƛƴ άŎǊƻǎǎǿŀƭƪǎέ ōŜǘǿŜŜƴ ŘƛǾŜǊǎŜ ŦƛŜƭŘǎΣ ǘƘŜ ǎŎƘŜƳŀs for the source and target 
data are compared, using the standard definitions and examples given in the schema specifications. Any fields 
ǘƘŀǘ ǎƘŀǊŜ ǎǳŦŦƛŎƛŜƴǘ ƳŜŀƴƛƴƎ ǘƻ ǎŀǘƛǎŦȅ ǘƘŜ ƳŀǇǇƛƴƎΩǎ ǳǎŜ ŎŀǎŜ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ƳŀǇ όŀǘ ƭŜŀǎǘ ƛƴ ƻƴŜ 
direction) and suggestions may be made to extend the target field to include new semantics if needed. 

                                                             
72

 ISO/DIS 25964-2, Information and documentation τ Thesauri and interoperability with other vocabularies 
τ Part 2: Interoperability with other vocabularies 
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Aspects Pro Con Solutions 

Semantics Based directly on 
standards without 
potentially misleading 
examples 

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

May be abstract 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 

Practicality Uses a minimum of 
data and tools 

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 

4.9 MAPPING EXEMPLARY INSTANCES WITHIN AGGREGATOR 

Tools like the ATHENA / Linked Heritage MINT aggregator incorporate schema mapping into the aggregation 
workflow. LƴŘƛǾƛŘǳŀƭ ŜƭŜƳŜƴǘǎ ŀǊŜ ƳŀǇǇŜŘ άƳŀƴǳŀƭƭȅέ ǘƻ ǘƘŜ ǘŀǊƎŜǘ ǎŎƘŜƳŀ όƛƴ aLb¢Σ ǘƘƛǎ ƛǎ [L5hύ ŦǊƻƳ ŀ 
sample of XML data. This sample may ōŜ ŘǊŀǿƴ ŦǊƻƳ ǊŜŀƭ ƭƛŦŜ ǳǎŜΣ ƻǊ ŎǊŜŀǘŜŘ ŀǎ ŀƴ ƛƭƭǳǎǘǊŀǘƛǾŜ άŘǳƳƳȅ ǊŜŎƻǊŘέ 
or be a mixture of both. 

Aspects Pro Con Solutions 

Semantics Maybe clearer from 
context of example data 

Danger of using 
idiosyncratic records 
in sample 

Relative simplicity 
may be misleading 

Aggregator schema 
may be fixed 

Use schema 
specification to clear up 
ambiguities 

Check against other 
samples 

Completeness Should include most 
common or typically 
used elements 

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 

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 depending on the 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 describe a release 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 CHOSEN FOR THIS REPORT 

Based on these considerations, the mapping methodology used in practice for this deliverable comprised the 
following steps incorporating aspects of all three approaches: 

1. Generate sample data using all mandatory and commonly used elements 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. Specification of target schema and best practice notes. 

c. Select appropriate source elements and map. 
d. 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 of the source schema, and 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 MINT. Outline possible 

enhancements to schema and mapping tool that would enable expression of source 
semantics. 

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. 

So far this methodology has only been used in full for the ONIX for Books 3.0.1 schema. For the other three 
ŀǊŜŀǎ ǿƻǊƪ Ƙŀǎ ōŜŜƴ ǎǘŀǊǘŜŘ ŀƴŘ ǿƛƭƭ ōŜ ǇǳōƭƛǎƘŜŘ ǿƘŜƴ ŎƻƳǇƭŜǘŜΦ CƛƴŘƛƴƎǎ ŦǊƻƳ ŜŀŎƘ ǎŜŎǘƻǊΩǎ ŜȄǇŜǊƛƳŜƴǘŀƭ 
mapping have been included here as indications of progress and the main problems to solve. 
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5 MAPPING COMPLEXITY FOR THIS 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 mappings. Although at first glance it might appear reasonable to map all four 
ǎŜŎǘƻǊǎΩ ǎŎƘŜƳŀǎ ǘƻ [L5h, ESE and EDM, in practice this 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 ς 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 ESE73. This would have the advantage of creating a 
potentially small and simple mapping (corresponding to the lightweight ESE schema) and allowing contributors 
from the commercial sector to submit data to Europeana without entering into partnership with Linked 
Heritage should they so wish. 

 

Minimal mapping ς industry sector schema to ESE 

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

Schema Difficulties Lessons learned 

All (general 
aspects of 
ESE) 

Both the small number of elements and the lack 
of appropriate semantic equivalents for many 
core properties of commercial data make a 
technically useful mapping impossible. 

Any direct mapping would 
really be a selection of 
elements based on the 
individual use-case of specific 
providers, primarily chosen for 
display to customers. 

                                                             
73 This has recently been done for previous extremely small-scale pilots of publisher data integration into 
Europeana. See for example: 
http://www.europeana.eu/portal/search.html?query=penguin&qf=PROVIDER:Penguin  (13 books) or 
http://ww w.europeana.eu/portal/search.html?query=libreka (36 books) 

Industry 
sector 

schema 

ωONIX 

ωDDEX 

ωEIDR 

ωIPTC 

ESE 
ωDC and DC 

Terms 

ωORE 
aggregation 

http://www.europeana.eu/portal/search.html?query=penguin&qf=PROVIDER:Penguin
http://www.europeana.eu/portal/search.html?query=libreka
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Schema Difficulties Lessons learned 

ONIX 3.0 and 
2.1 

The ONIX for Books schemas are so large, and 
offer so many options and combinations of 
elements, that any mapping to ESE will be 
extremely complex, without doing justice to the 
full semantics (especially for version 3.0.1). 

A useful specification for the 
mapping to ESE must be 
based on an initial LIDO 
aggregation. The aggregator 
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 
first glance share with ESE the five Dublin Core 
properties Creator, Description, Rights, Subject 
and Title. However, the IPTC specification 
restricts the use of all these properties, often 
explicitly in disjunction with other IPTC 
properties (i.e. IPTC implements a specialised 
óprofileô of DC), which therefore cannot be 
mapped to the ESE schema without considering 
the specialised semantic value of the data. 
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. 

Though a very small number 
of IPTC properties could 
potentially be mapped to ESE 
with agreement from IPTC as 
a ñstandardò mapping. The 
effort involved would be more 
efficiently spent creating 
individually tailored mappings 
for individual contributors as 
described for ONIX. 

DDEX The DDEX schema is of similar descriptive 
complexity to ONIX, but with the added 
structural complexity of contents lists for each 
ñreleaseò. These may be impossible to map 
within LIDO, and thus certainly impossible with 
ESE. 

The comments above on 
ONIX will apply here, given 
the similarity between the 
design of ONIX and DDEX, 
and the higher complexity of 
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 
referent data schema, and thus is relatively self-
contained. It therefore offers the most promise 
for a more stable mapping to ESE, although the 
lack of domain-specific audio-visual content 
description elements in Dublin Core will probably 
mean this would be extremely minimal. 

As for DDEX above, the EIDR-
LIDO-ESE pipeline so far 
works very well; this could be 
used to derive a stable EIDR-
ESE mapping, but since EIDR 
data can only come from one 
provider (EIDR itself) this 
seems inefficient. 

The experience of mapping ONIX and IPTC to ESE and the results of initial LIDO mappings showed conclusively 
that despite apparent mapping simplicity, this a false economy because it creates far more problems in the 
areas of legal-commercial agreements and the capabilities of the aggregation platform to apply business rules. 
Having 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 MAPPING ς ESE VIA LIDO 

The core result of T4.4. is therefore the semantic mapping of ONIX 3.0.1. to LIDO 1.0., with similar mappings of 
hbL· нΦмΦΣ 559·Σ 9L5w ŀƴŘ Lt¢/ ǘƻ ŦƻƭƭƻǿΦ ¢Ƙƛǎ ƳŀǇǇƛƴƎ ŘŜŎƛǎƛƻƴ ƛǎ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ άƛƴǘŜǊƳŜŘƛŀǊȅ ŀƎƎǊŜƎŀǘƻǊέ 
approach taken for other Linked Heritage partners, as well a significant number of other projects contributing 
to Europeana74. This will provide the same benefits as aggregating cultural heritage data this way: 

¶ Preservation of full, accurate semantics (for elements that can be included in LIDO); 

¶ Preservation of (most) data granularity; 

¶ Stability of mapping (in the face of changes within the Europeana data model); 

¶ Separate control of LIDO database. 

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

 

Mid-level complexity mapping- industry schemas to ESE via LIDO 

The above schematic for this mapping complexity level shows another decisive benefit ς full respect for the 
existing best practice in semantic mappings by creation of agreed, standardised mappings between two 
standard schemas of well-defined semantics. A final benefit is that the existing MINT aggregation pipeline can 
be used to test the full data supply and commercial contributors can rely on the expertise and support of the 
Linked Heritage partners as well as that of Europeana. It is expected that this testing will take the form of 
άǇǊƻǘƻǘȅǇŜέ ǳǇƭƻŀŘǎ όǎŜŜ section 15.2.2 and Appendix 5) of real commercial data feeds through MINT/LIDO 
into Europeana/ESE, so that further development of the legal-commercial 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 yet a 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 EDM ς BENEFITS AND CHALLENGES 

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

                                                             
74

See the list at http://mint.image.ece.ntua.gr/redmine/projects/mint/wiki/Projects  

Industry 
sector 

schema 

ωONIX 

ωDDEX 

ωEIDR 

ωIPTC 

LIDO 

ωStandardised 
mappings 

ωPreservation of full 
original semantics 

ωPre-defined 
conversion to ESE 

ESE 
ωTesting 

against use 
cases for 
sectors 

http://mint.image.ece.ntua.gr/redmine/projects/mint/wiki/Projects
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Alternative mapping option ς industry schema direct to EDM 

The main problem with this mapping approach would be 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 for dealing with 
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 section 5.1. and Appendix 2) and is not dealt with 
by EDM. It is worth noting 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 semantics; however, as noted in 
section 3.1., it would still be minimal and would apply only to data exchange agreements directly between the 
EIDR registry and Europeana. 

5.4 MAXIMUM COMPLEXITY SOLUTION ς EXTENSION OR NEW SCHEMA? 

The final option to consider would be to extend LIDO, as has been discussed in the context of FRBRoo, or use 
an even more general 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 CHOSEN FOR THIS REPORT 

Having explored several 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 least initial semantic mappings in each area could be 
available for testing on real data within the timescale of the project, and so that work on ESE mappings could 
be correctly placed within the business case development work of D.4.3. Knowing that best practice indicates 
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. 

 

 

 

Industry 
sector 

schema 

ωONIX 

ωDDEX 

ωEIDR 

ωIPTC 

EDM 
ωLegacy ESE terms 

ωEDM enrichment 
terms 

ωORE aggregation 
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6 TECHNICAL SPECIFICATION ς LIDO MAPPINGS 

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: 

¶ It is the only schema mapping mentioned explicitly in the Description of Work and was thus accorded 
priority status; 

¶ It is within the direct expertise of EDItEUR as the standards body that maintains and develops ONIX; 

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

¶ It is complex and rich enough to represent the full range of semantic and technical problems relevant 
for the commercial schema-to-LIDO mapping landscape. 

6.1 ONIX FOR BOOKS 3.0.1 MAPPING AS EXEMPLAR 

The experimental mappings from the industry sector schemas to LIDO took the form, described above, of the 
normal Linked Heritage mapping work, mostly within the MINT tool and based on instance data, with the 
addition of a detailed comparison of the semantics and syntax of the schemas themselves, as well as the 
attempt to create an XSLT transformation 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: 

¶ Achieving the core objective of representing ONIX for Books data in LIDO; 

¶ Testing the ONIX to LIDO mapping with instance data and appraising suitability of the current LIDO to 
ESE mapping for this purpose; 

¶ Allowing for a full exploration of the semantics and syntax of LIDO and its capacity to represent 
product types as well as unique individuals; 

¶ Practical exploitation of the functionality of MINT and an appraisal of its strengths and areas for 
potential further development; 

¶ /ƻƳǇŀǊƛǎƻƴ ƻŦ [L5h ŀƴŘ aLb¢Ωǎ ŎŀǇŀōƛƭƛǘƛŜǎ ŦƻǊ ŀƎƎǊŜƎŀting a wide range of media resources across 
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 to apply generally 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 MAPPINGS 

Outline discussion 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 readers interested 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 uploaded to the Linked Heritage website alongside this 
report. 

6.3 DOCUMENTING SEMANTIC MAPPINGS 

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 lack of detailed discussions of 
semantic mappings understandable by the moderately technical, non-domain expert reader. Of course, many 
such mappings are thoroughly documented, but the verbosity and complexity of their expressions in languages 
such as XSLT make them 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 reader-friendly narrative that gives sufficient 
technical detail to make the report usable for Linked Heritage and as a starting point for further research and 
development. The main approaches are: 

¶ Presentation of large, complex schemas in outline at a low level of detail, giving a heuristic overview 
ƻŦ ǘƘŜ Ƴŀƛƴ ǎŎƘŜƳŀ άŜƴǘƛǘƛŜǎέΤ ǳǎǳŀƭƭȅ ǘƘƛǎ ƳŜŀƴǎ ǇǊŜǎŜƴǘƛƴƎ άǘŀǊƎŜǘ ǊƛƎƘǘέ ǘƻ ǎƘƻǿ ǘƘŜ ŦǊŀƳŜǿƻǊƪ 
into which the source schema will be analysed for re-expression;  

¶ Description of detailed semantic mappings ς statements of equivalence ς ǇǊŜǎŜƴǘŜŘ άǘŀǊƎŜǘ ƭŜŦǘέ ǎƻ 
that a readable, narrative-style formulation is available (though still following the logical order of the 
target ǎŎƘŜƳŀ ŀǎ ǘƘƛǎ ƛǎ ǘƘŜ άƭŀƴƎǳŀƎŜέ ǿƘƛŎƘ ǇǊƻǾƛŘŜǎ ǘƘŜ άŎƻƴǘŜȄǘέ ƻŦ ǘƘŜ ƳŀǇǇƛƴƎǎύ; 

6.4 MAPPING SYNTAX USED IN ACCOMPANYING SPREADSHEETS 

The ONIX 3.0.1 mapping made available along with this report (as for all spreadsheets of mappings still to be 
released) uses 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 thus is a translation of XSLT, 
but is suitable for non-specialist readers. The syntax is as follows: 

Notation in spreadsheet Explanation 

aŀǇ ǘƘƛǎ ǇŀƛǊ ƛŦ ǘƘƛǎ ·t!¢IΧ Condition source element 

Exists Element present in source XML? 

> ±ŀƭǳŜ ƛǎ ƳƻǊŜ ǘƘŀƴΧ 

< Value is lesǎ ǘƘŀƴΧ 

= {ŀƳŜ ŀǎΧ 

Χƛƴ ǘƘƛǎ ƴŀƳŜǎǇŀŎŜΧ ONIX code list [x] 

AND 

Logical operator to link to row directly below OR 

NOT 

Χƛƴ ǇǊŜŦŜǊŜƴŎŜ ƻǊŘŜǊΧ Order of preference of several mapping options listed 
directly below 

ΧŀƴŘ ǳǎŜ ǘƘƛǎ Ŏƻƴǎǘŀƴǘ ǾŀƭǳŜ όƻǊ /ƻŘŜ [ƛst 
map) in the target XPATH 

Value to be used either 
a) to produce a constant output value, or 
b) compare with the source element value according to 
specified value operator (above) 

+ Concatenate value directly below 

& Map value below to a new target element 
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7 LIDO AS A TARGET SCHEMA FOR PRODUCT DATA 

Here a general outline of the LIDO schema itself is described, forming a narrative structure for the mappings to 
follow and giving readers new to LIDO an informal but accurate idea of its logical structure. 

Aǘ ŜŀŎƘ ǎǘŀƎŜ ƎŜƴŜǊŀƭ Ǉƻƛƴǘǎ ǘƘŀǘ Ŏƻǳƴǘ ŦƻǊ ŀƴŘ ŀƎŀƛƴǎǘ [L5hΩǎ ǎǳƛǘŀōƛƭƛǘȅ ŀǎ ŀƴ ƛƴǘŜƎǊŀǘƛƻƴ ŦƻǊƳŀǘ ŦƻǊ 
commercial product data are noted. These apply across all four media sectors. 

7.1 LIDO SCHEMA OUTLINE 

The LIDO schema has a flexible top-level structure that optionally allows one LIDO file to carry any number of 
object records: 

LIDO Comment 

<lido:lidoWrap>  Optional ñwrapò to contain multiple lido records 

˱ÌÉÄÏƙÌÉÄÏ˲ ƛ ˱ƳÌÉÄÏƙÌÉÄÏ˲ LIDO record #1 [subheadings hidden for clarity] 

˱ÌÉÄÏƙÌÉÄÏ˲ ƛ ˱ƳÌÉÄÏƙÌÉÄÏ> LIDO record #2 

˱ÌÉÄÏƙÌÉÄÏ˲ ƛ ˱ƳÌÉÄÏƙÌÉÄÏ˲ LIDO record #3é etc. 

</lido:lidoWrap>   

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

 

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

When <lidoWrap> is not present, a single <lido> element instead forms the root node of the XML document 
i.e. the file only contains one object record. Two of the source schemas, ONIX and DDEX, have a similar top-
ƭŜǾŜƭ ǎǘǊǳŎǘǳǊŜ όƻƴŜ ƳŜǎǎŀƎŜ ŎƻƴǘŀƛƴƛƴƎ ƳǳƭǘƛǇƭŜ άǇǊƻŘǳŎǘέ ƻǊ άǊŜƭŜŀǎŜέ ǊŜŎƻǊŘǎύ ŀƴŘ so the root and item 
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 pre-processed with relative ease to achieve the same result, 
matching item nodes to either <lidoWrap> or <lido> at the convenience of the data provider. 
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Within the item record defined by the <lido> element, the structural and data elements are then broken down 
into descriptive and administrative types, further subdivided as shown below. 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 Comments 

<lido:lido>   

 <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:objectIdentificationWrap / > 
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 will be taken from an objectôs ñlife historyò or a productôs ñlife cycleò. 

The event structure allows the decomposition of data from many different ñflattenedò structures and 

integration into one database (as in VMF) 

  <lido:objectRelationWrap / > 
Relations allow links between object or product records to be established and assigned types 

(classifications). 

 </lido:descriptiveMetadata>   
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LIDO Comments 

  <lido:administra tiveMetadata>   

 <lido:rightsWorkWrap/>  Rights relating to the object itself. For products, broadly the same. 

  <lido:recordWrap / > Information about this LIDO recordôs source data. Includes link to DO in context. 

  <lido:resourceWrap / > 
Information about digital representations of the CHO, including the DO. For most products, analogous 

to CHO resources but for photos, could refer to different versions or even related products. 

 </lido:administrativeMetadata>   

</lido:lido>   

The <lido/> encloses two sectiƻƴǎΣ ŘƛǾƛŘƛƴƎ ǘƘŜ ŎƻƴǘŜƴǘ ƛƴǘƻ άŘŜǎŎǊƛǇǘƛǾŜέ ŀƴŘ άŀŘƳƛƴƛǎǘǊŀǘƛǾŜέ ƳŜǘŀŘŀǘŀ
75

, as well as a small number of initial elements applying to the 

άǿƘƻƭŜ ǊŜŎƻǊŘέ. These are described in the next sections. 

7.1.1 LIDO άwhole recordέ 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. 

 <lido:category / > 
The type or scope of the LIDO record; recommended to be taken from the CIDOC-CRM. 

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. 

 
 

                                                             
75

 This follows the typical classification found in most discussions of metadata (e.g. http://www.niso.org/publications/press/UnderstandingMetadata.pdf as cited in D4.1). 
LIDO does not appear to have been based ƻƴ ǘƘŜ ǇǊƛƴŎƛǇƭŜ ǘƘŀǘ άŀƭƭ Řŀǘŀ ŀǊŜ ǊƛƎƘǘǎ Řŀǘŀέ όǎŜŜ http://www.dlib.org/dlib/july98/rust/07rust.html) and more significantly, this 
ǎǘǊǳŎǘǳǊŜ ƛǎ ŀ ŎƭƻǎŜǊ Ŧƛǘ ŦƻǊ ǘƘŜ άǎǘŀǘƛŎ ǊŜǇƻǎƛǘƻǊȅέ ƳƻŘŜƭ of data exchange (see D4.1, section 5.3). 

http://www.niso.org/publications/press/UnderstandingMetadata.pdf
http://www.dlib.org/dlib/july98/rust/07rust.html
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7.1.2 LIDO Descriptive Metadata ς Classification 

LIDO Comments 

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

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

 <lido:objectWorkTypeWrap/>  The ñWork Typeò is defined as the most specific class that applies to the entire object; thus it 
is a subset of the classifications below. 

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

 </lido:objectClassificationWrap>   

7.1.3 LIDO Descriptive Metadata ς Identification 

Those in bold are the areas where the LIDO schema is particularly unsuitable for use with product types as they are not necessarily directly inherited by the type from its 
instances (or product exemplar). 

LIDO Comments   

  <lido:objectIdentificationWrap>     

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

   <lido:inscriptionsWrap/>  Text appearing on the object   

   <lido :repositoryWrap/>  
The physical place and organisation of custody of the object ï for products 
there is none 

  

<lido:displayStateEditionWrap/>  Details of the ñstateò of completion of the ñworkò represented by this unique 
item ï e.g. a stage in production or an edition

76
  

  

   <lido:objectDescriptionWrap/>  Descriptive notes; found in all commercial schemas   

                                                             
76 {ŜŜ ŀ Ŧǳƭƭ ŜȄǇƭŀƴŀǘƛƻƴ ƻŦ άǎǘŀǘŜέ ƛƴ ƘŜǊƛǘŀƎŜ ǘŜǊƳƛƴƻƭƻƎƛŜǎ ŀǘΥ http://www.getty.edu/research/publications/electronic_publications/cdwa/5state.html - although this is 
one aspect of heritage object description not possible for (most) product classes, it hints at an identification of work types already present in LIDO. 

http://www.getty.edu/research/publications/electronic_publications/cdwa/5state.html


 

  Page 47 of 326 

LINKED HERITAGE                
Deliverable D4.2 

LIDO Comments   

   <lido:objectMeasurementsWrap/>  A generalised set of measurements (dimension, value and units) with added 
qualifiers to specify the aspect of the object being measured 

  

  </lido:objectIdentificationWrap>     

7.1.4 LIDO Descriptive Metadata ς Events 

LIDO Comments 

<lido:eventWrap >  

<lido:eventID / > 

LIDO views ñeventsò in the context of CIDOC-CRMôs interest in documented historical events; hence 
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

77
. 

<lido:eventType / > The LIDO specification comes with an event type list (see section 4.4.5) based on that found in CIDOC-
CRM and therefore compatible with the FRBRoo analysis. 

<lido:roleEvent / > 
Since this field does not yet have an assigned controlled vocabulary, in principle it could take a wide 
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. 

<lido:eventActor>  
The actor information is likely to be very similar in both heritage and commercial contexts since the basic 
scenario is the creation and publishing of a creative ñworkò, whether in one or a class of many physical 
items. 

<l ido:actorID / > 
Note that here, the identifier is for the actor themselves, whereas the main identifier for public personae in 
the commercial sector, the ISNI, is for names.

78 

<lido:nameActorSet / > 
As noted above, in commercial schemas, the ID above would be linked to one or more variants of a name, 
rather than an independent data field. 

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

                                                             
77 See for example the commonly used CIDOC-CRM Core example describing the Yalta Conference: http://www.cidoc-crm.org/crm_core/core_examples/yalta.htm  
78

 See D4.1 section 6.2.1 and also section 9.5.7 of this report for a discussion of name versus person identifiers. 

http://www.cidoc-crm.org/crm_core/core_examples/yalta.htm
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LIDO Comments 

<lido:vitalDatesActor / > 
As above, birth and death dates are relevant to both sectors, although for some public identities, they may 
count as private information in the commercial sector. 

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

</lido:eventActor>   

<lido:culture / > 

The description of a work by its originating culture is highly specific to the heritage sector
79

 but could 
potentially be found in some commercial data where the content has a general ñculturalò or ñnationalò 
aspect (e.g. published recordings of ethnic music, textual compilations of oral traditions, or photographs of 
national dress).  

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

<lido:periodName / > 
Again, the use of named time spans is specific to cultural heritage

80
, but as for ñcultureò, may be present 

in heritage publications where it will represent the subject matter (or possibly, by analogy, the style of a 
replica ï 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. 

<lido:eventMaterialsTech / > Mainly of interest in the heritage sector, but again, potentially used for commercial products where the 
material (e.g. of the pages or binding of a printed book) is of interest. 

<lido:thingPresent / > A generalised reference to another object involved in this event; potentially interesting for both sectors but 
probably uncommon in daily use in commercial data. 

<lido:relatedEvent / > 
A generalised related event entity is unusual in commercial schemas, since they do not attempt to portray 
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. 

<lido:eventDescription / > Descriptive notes may be found in both sectors, but are more likely to be qualified by limitation to one 
aspect of an event in commercial schemas. 

</lido:event Wrap>  

  

                                                             
79 See the CDWA notes for examples of heritage usage: http://www.getty.edu/research/publications/electronic_publications/cdwa/14creation.html#culture  
80

 See CDWA discussion of period and style: http://www.getty.edu/research/publications/electronic_publications/cdwa/17styles.html  

http://www.getty.edu/research/publications/electronic_publications/cdwa/14creation.html#culture
http://www.getty.edu/research/publications/electronic_publications/cdwa/17styles.html
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7.1.5 LIDO Descriptive Metadata ς Relation 

LIDO Comments 

  <lido:objectRelationWrap>   

   <lido:subjectWrap/>  

A subject in LIDO can be a simple ñconceptò (i.e. an entry from a classification scheme) or an 
entity (place, actor, date, event or object). Detailed subject information is only found in two 
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. 

   <lido:relatedWorksWrap/>  
The section in LIDO for related works is a complete generalisation allowing any other class of 
relation than ñsubjectò. This is present in some commercial schemas, and normally a type of 
relation is specified.  

  </lido:objectRelationWrap>   

 </lido:descriptiveMetadata>   

7.1.6 LIDO Administrative Metadata ς Rights Work 

LIDO Comments 

  <lido:administrativeMetadata>  Wrapper for administrative metadata. 

  <lido:rightsWorkWrap/>  

A ñrightò set in LIDO 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 
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 Metadata ς 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 Metadata ς Resource 

LIDO Comments 

  <lido:resourceWrap/>  

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

The LIDO specification states that this section excludes òitems that are considered objects / works in their 
own rightò, a problematic 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:resourceID>  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. 

<lido:resourceRelType>  
Rather than describing the ñrelationshipò of the image to its subject in terms of recording process (as 
resourceType does) this actually records the purpose or context for taking the image. 

<lido:resourcePerspective>  
This applies above all to physical items and is unlikely to appear in creative media product data (even if it 
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. 

<lido:rightsResource>  
As mentioned for the rights fields above (section 8.1.6) this is a far simpler expression than is normally found 
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 LIDO ATTRIBUTES 

The use of XML attributes in LIDO mainly follows the design principle mentioned in section 4.4.3; they are used to constrain the encoding or semantic category of the data 
ƛƴ ǘƘŜ ŜƭŜƳŜƴǘǎ ǘƘŜȅ ŀǊŜ ŀǘǘŀŎƘŜŘ ǘƻΦ IƻǿŜǾŜǊΣ ŘǳŜ ǘƻ ǘƘŜ [L5hΩǎ ǳǎŜ ŀǎ ŀƴ ŀƎƎǊŜƎŀǘƛƻƴ ŦƻǊƳŀǘΣ ŀƴŘ ƛǘǎ ōƛŀǎ ǘƻǿŀǊŘǎ ƘŜǊƛǘŀƎŜ objects, very few of these elements have 
analogues in commercial data. Sometimes this is unproblematic 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. 

LIDO attribute 
Similar attributes or elements in 
commercial schemas? 

Comments 

@addedSearchTerm None 
Used in aggregation to distinguish terms meant for record retrieval only. This has 
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 
details 

Codec information is given in more detail when a digital resource forms the main 
content of a product. 

@encodinganalog  None 
Used in aggregation to represent the source schemaôs field for the same data. 
Not present in commercial data (although IPTCôs use of external namespaces is 
similar) but equivalents can be found in mapping tools such as VMF. 

@formatResource  Normally provided as elements to give 
details 

Internet MIME types for resource format are inappropriate for most commercial 
schemas, although sometimes used. 

@geographicalEntity  None 
Geographical location is not normally specified in product metadata (although it 
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 
where a label is more likely created by the dataôs end user. 

@politicalEntity  Some 
Normally part of an element definition of e.g. country of manufacture, city of 
publication, sales right territory. 

@pref Some Normally present as a ñflagò element or binary data value. 
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LIDO attribute 
Similar attributes or elements in 
commercial schemas? 

Comments 

@relatedencoding  None 

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 
the identifiers for the schemaôs elements (mapped to the @encodinganalog 
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. 

@sortorder  Some 
Often used in specific circumstances in commercial schemas but expressed in 
very different ways (e.g. as an RDF sequence in IPTC; as XML values in ONIX 
for Books). 

@source Normally provided as elements to give 
details 

References a controlled value set for the element in LIDO; in commercial 
schemas normally more detail is needed; for example, the version of the 
vocabulary, or the name of a proprietary classification. 

@type Normally provided as elements to give 
details 

Because type vocabularies depend heavily on the data in question, and its use 
case, in commercial data this is expressed in more complex ways than the single 
attribute available in LIDO. 

@xml:lang  Some 
The XML language attribute is problematic because of the complex controlled 
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 SYNTACTIC-SEMANTIC ASPECTS 

IŜǊŜ ǿŜ ǿƛƭƭ ƴƻǘŜ ǎƻƳŜ ŦŜŀǘǳǊŜǎ ƻŦ [L5h ŦƻǳƴŘ ŀŎǊƻǎǎ ǘƘŜ ŜƴǘƛǊŜ ǎŎƘŜƳŀΣ ǿƘŜǊŜ ǘƘŜ ǎŎƘŜƳŀΩǎ ǎȅƴǘŀŎǘƛŎ 
structure, somewhat reflecting its conceptual basis in CIDOC-CRM, affects the semantics that can be 
expressed. 

7.3.1 Object and resource separation 

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 CDWA Lite81. In other cultural heritage schemas, notably 
the VRA Core schema

82
 it is possible to 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 LIDO; the key difference is that more culturally relevant details can be 
added to the DO part of the record (actually in VRA it would be a full record each for the DO and CHO, linked 
through identifiers). 

For books, music and film data this is probably unproblematic. The image of a book, CD or DVD cover, while 
certainly a creative work in its own right, for these purposes is used primarily in a compressed form and 
treated as marketing collateral. In the case of commercial photographs, the DO is certainly to be considered as 
importanǘ ŀǎ ŀƴȅ /Ih ƛǘ ŘŜǇƛŎǘǎΣ ŀǎ ǘƘŜ ŘƛƎƛǘŀƭ ǇƘƻǘƻƎǊŀǇƘȅ ŦƛƭŜ ƛǎ ƛǘǎŜƭŦ ǘƘŜ άǇǊƻŘǳŎǘέΦ ¢Ƙƛǎ Ƴŀȅ ƳŜŀƴ ǘƘŀǘ 
[L5hΩǎ ǘǊŜŀǘƳŜƴǘ ƻŦ ŘƛƎƛǘŀƭ ǊŜǎƻǳǊŎŜǎ ƛǎ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘƭȅ ŘŜǘŀƛƭŜŘΦ 

7.3.2 Event structure 

!ǎ ŜȄǇƭŀƛƴŜŘ ƛƴ ǎŜŎǘƛƻƴ пΦпΦсΣ ǘƘŜ ŜǾŜƴǘ ƻǊ άŎƻƴǘŜȄǘǳŀƭέ ŀǇǇǊƻŀŎƘ ǘƻ ƳŜtadata is the most expressive and 
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 enough for integration of basic event data from any domain. 

9ǾŜƴǘǎ ƛƴ ŀ ǇǊƻŘǳŎǘΩǎ ƭƛŦŜŎȅŎƭŜ ƻŦǘŜƴ ŀǇǇŜŀǊ ǘƘǊƻǳƎƘ άŦƭŀǘǘŜƴŜŘέ ǎŜƳŀƴǘƛŎǎ ƛƴ ǇǊƻŘǳŎǘ Řŀǘŀ όŀƭǘƘƻǳƎƘ ƴƻǘŀōƭȅ 
DDex contains event-like composites for dates, and many parts of ONIX are full or nearly full event 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 Internal and display elements 

The nature of LIDO as aggregŀǘƻǊ ǎŎƘŜƳŀ ƛǎ ŀǇǇŀǊŜƴǘ ƛƴ ƛǘǎ ǎŜǇŀǊŀǘƛƻƴ ƻŦ άƛƴǘŜǊƴŀƭέ Řŀǘŀ ŦƻǊ ǎŜŀǊŎƘ ŀƴŘ 
ǊŜǘǊƛŜǾŀƭ ŦǊƻƳ άŘƛǎǇƭŀȅέ Řŀǘŀ όƴƻǊƳŀƭƭȅ ŀǘ ŀ άǎŜǘέ ƭŜǾŜƭ ƛƴ ǘƘŜ ǎŎƘŜƳŀύ ŀƴŘ ǘƘŜ άƭŀōŜƭέ ŀǘǘǊƛōǳǘŜǎ ǘƘŀǘ Ŏŀƴ ōŜ 
attached to most elements (see above, section 8.2). This type of separation is only partially realised in 
ŎƻƳƳŜǊŎƛŀƭ ǇǊƻŘǳŎǘ ŘŀǘŀΣ ǿƘŜǊŜ ƳǳŎƘ ƻŦ ǘƘŜ Řŀǘŀ Ƴŀȅ ōŜ άǊŀǿέ ƛƴŦƻǊƳŀǘƛƻƴ ŦƻǊ ǳǎŜ ǿƛǘƘƛƴ ǘƘŜ ǎǳǇǇƭȅ ŎƘŀƛƴΣ 
or else require significant processing to recompose it in an intuitively comprehensible form for end-users. 
Hence ǘƘŜ ŘƛǎǇƭŀȅ ŜƭŜƳŜƴǘǎ ƛƴ [L5h Ƴŀȅ ōŜ ƳƻǊŜ ǳǎŜŦǳƭ ŦƻǊ ŎŀǇǘǳǊƛƴƎ άŀƭǘŜǊƴŀǘƛǾŜέ ŦǊŜŜ-text data elements 
from otherwise complex source schema sections, and the labels may be better used for relating data values to 
their original schema and best practice to aid implementation of a user-facing display (see notes on ESE display 
in section 6.1 and recommendations in section 15.2.1). 

7.3.4 Appellation Values and Sources 

The LIDO schemaΩǎ ǎǘǊǳŎǘǳǊŜ is partly derived from the CIDOC-CRM, which reflects museum documentation 
pǊŀŎǘƛŎŜΦ ! ŎƻǊŜ ǾŀƭǳŜ ƻŦ ǘƘƛǎ ǇǊŀŎǘƛŎŜ ƛǎ ǘƘŜ ŘƻŎǳƳŜƴǘŀǘƛƻƴ ƻŦ άŀǇǇŜƭƭŀǘƛƻƴǎέ όƴŀƳŜǎΣ ǘƛǘƭŜǎ ŀƴŘ ƻǘƘŜǊ ƭŀōŜƭǎύ 

                                                             
81 {ŜŜ ǘƘŜ ƘƛǎǘƻǊȅ ƻŦ [L5hΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ƘŜǊŜΥ http://network.icom.museum/cidoc/working-groups/data-
harvesting-and-interchange/lido-overview/lidos-background/. 
82

 See the VRA Core 4.0 introduction here: http://www.loc.gov/standards/vracore/VRA_Core4_Intro.pdf  

http://network.icom.museum/cidoc/working-groups/data-harvesting-and-interchange/lido-overview/lidos-background/
http://network.icom.museum/cidoc/working-groups/data-harvesting-and-interchange/lido-overview/lidos-background/
http://www.loc.gov/standards/vracore/VRA_Core4_Intro.pdf
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ŀƴŘ ǘƘŜƛǊ άǎƻǳǊŎŜǎέ ƛƴ ƘŀǊƳƻƴȅ ǿƛǘƘ ƘƛǎǘƻǊƛŎŀƭ ƳŜǘƘƻŘǎ ƻŦ Ŏƛǘŀǘƛƻƴ, and to allow multiple viewpoints on each 
object. This approach is foreign to the use of commercial schemas, where each distinct part of a product 
description is ideally an integral product of one reliable supply chain partner83. Thus the source element will 
not be often employed for aggregating this data. On the other hand, various types and connected parts of 
titles and names are almost always supplied in commercial data for use in different contexts; this does not 
ŀǇǇŜŀǊ ǘƻ ōŜ ǎǳǇǇƻǊǘŜŘ ōȅ [L5hΩǎ ƴŀƳŜ ƳƻŘŜƭΦ 

7.3.5 Concept IDs and Terms 

Finally, LIDO extensively uses a another element pair consisting ƻŦ ŀ άŎƻƴŎŜǇǘ L5έ ŀƴŘ ŦǊŜŜ-ǘŜȄǘ άǘŜǊƳέ ǘƻ 
provide concepts from controlled value sets when these are part of the core source data, as often happens in 
commercial data. The correspondence is only partial, as when these pairs must be mapped to a [L5h άǘȅǇŜέΣ 
only a term can be used since LIDO (mostly) expresses types with the @lido:type attribute.  

 

                                                             
83

 See discussion of metadata use cases in D4.1 section 5.3.4. 
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8 ONIX FOR BOOKS 3.0.1 AND 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) version, ONIX for Books 2.1, are given. Because ONIX 3.0.1 is the most up-to-date version, and 
includes such a comprehensive range of the features exhibited by commercial data schemas generally, it 
proved an excellent proxy for commercial data in general for the purposes of this exercise. 

8.1 CONDITIONS FOR INCLUSION OF ONIX RECORDS 

Key XPATHs (see section 4.4.3 and glossary in Appendix 1 for this term) within an ONIX message specify an 
ŀǎǇŜŎǘ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘ ǘƘŀǘ ƛǎ ŎǊǳŎƛŀƭ ŦƻǊ ǘƘŀǘ ǇǊƻŘǳŎǘΩǎ ƛƴŎƭǳǎƛƻƴ ƻǊ ƴƻǘ ƛƴ [ƛƴƪŜŘ IŜǊƛǘŀƎŜ ƻǊ 9ǳǊƻǇŜŀƴŀΦ ¢ƘŜǎŜ 
are listed below, although note that the first criterion relates to wider issues of the legal-commercial 
framework (selection of data that can be acceptably supplied to all end customers) and the data model and 
software platform (filtering of data according to e.g. territory, absolute or relative release dates).  

ONIX XPATH 
All begin with 

ONIXMessage/Product/ 

Allowed 
values for 
inclusion of 
record 

Meaning 

ƛ2ÅÃÏÒÄ3ÏÕÒÃÅ4ÙÐÅ 01 (other 
values may be 
acceptable) 

Indicates which partner in the 
product supply chain is the 
source of this record. Could be 
a convenient way to select only 
records that originate directly 
from the publisher as the 
ñrepositoryò of this product. 

ƛ.ÏÔÉÆÉÃÁÔÉÏÎ4ÙÐÅ 03 Indicates a complete record for 
a book already or ñsoon to beò 
published. Thus it should be 
available to retail customers. 

ƛ0ÕÂÌÉÓÈÉÎÇ$ÅÔÁÉÌƳ0ÕÂÌÉÓÈÉÎÇ3ÔÁÔÕÓ 04  The product is ñactiveò and can 
be ordered from the publisher 

ƛ$ÅÓÃÒÉÐÔÉÖÅ$ÅÔÁÉÌƳ0ÒÏÄÕÃÔ#ÏÍÐÏÓÉÔÉÏÎ 00 or 10 Indicates a product meant for 
retail. 

ƛ$ÅÓÃÒÉÐÔÉÖÅ$ÅÔÁÉÌƳ4ÉÔÌÅ$ÅÔÁÉÌƳ4ÉÔÌÅ4ÙÐÅ 

[and other conditions ï see the restrictions 
on titles that can currently be mapped to LIDO 
in section 9.5.3] 

01 The product record provides a 
ñdistinctive titleò for the product, 
to map to the mandatory LIDO 
elements in lido:titleSet. 

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

Note that since this part of the specification touches on agreements made 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 mapping as variable άƳŀǇǎέ ƭƛƪŜ ǘƘŜ ƻƴŜ ōŜƭƻǿ ŦƻǊ ǇǊƻŘǳŎǘ 
identifier types (code list 5)84: 

                                                             
84

 Full ONIX code lists: http://www.editeur.org/ONIX/book/codelists/current.html  

http://www.editeur.org/ONIX/book/codelists/current.html
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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>  

¢Ƙƛǎ άƳŀǇέ ǊŜǇƭƛŎŀǘŜǎ ǘƘŜ ŎƻŘŜ ŀƴŘ ƭŀōŜƭ (SKOS:notation and SKOS:prefLabel) columns of ONIX code list 5 and 
allows MINT to 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 products (which are products in their own right), the code list also appears 
again in maps 138 and 156  (their numbering is in multiples of 2). A simple optimisation of the XSLT code would 
be to re-use the same XSLT variable in every instance instead; this is not yet possible in MINT. 

This is a necessary duplication at present since there is no other way to refer to the code lists. It introduces 
both redundant code, and the need to change the XSLT each time code lists are updated. One simple 
improvement to the existiƴƎ aLb¢ ǎƻŦǘǿŀǊŜ ǿƻǳƭŘ ōŜ ǘƻ ŀƭƭƻǿ ŎǳǎǘƻƳ ƴŀƳŜǎ ŦƻǊ ǘƘŜ άƳŀǇǎέ ǘƻ ƭƛƴƪ ǘƘŜƳ ǘƻ 
their source data, so that mapping and schema owners such as EDItEUR could track them automatically even if 
updating them manually. 

It would be more efficient to refer to them using SKOS, and indeed this is planned 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 are embedded in 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. 

There arŜ ут ǎǳŎƘ άƳŀǇǎέ ƛƴ ǘƘŜ Ŧǳƭƭ ·{[¢Σ ŀƴŘ ǘƘŜƛǊ ǎǘǊǳŎǘǳǊŜ ƛǎ ŜƴǘƛǊŜƭȅ ǇǊŜŘƛŎǘŀōƭŜ ŦǊƻƳ ǘƘŀǘ ŀōƻǾŜ ŀƴŘ ǘƘŜ 
relevant code list values and descriptions, so they have not been presented in Appendix 3 as part of the 
commented listing. ! ǎƛƳǇƭŜ ƭƛǎǘ ƻŦ ǘƘŜ άƳŀǇέ Ǿŀriables, with the code lists they correspond to, is included 
there instead. 

8.3 ATTRIBUTE MAPPINGS (WHOLE LIDO RECORD) 

A small number of LIDO attributes are used in a consistent way to map ONIX fields across 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 using @lido:type were those representing dates, described entity identifiers, concept identifiers and 
titles. 

¶ Dates 

ONIX dates mostly carry a @dateformat attribute, and in most cases this has been mapped to @lido:type for a 
LIDO date element, using code list 55 to map the date format values (e.g. YYYYMMDD or YYYY). Exceptions are 



 

  Page 57 of 326 

LINKED HERITAGE                
Deliverable D4.2 

when the ONIX element is explicitly limited to one temporal term ς mostly year
85

. Then the @lido:type is 
ǎƛƳǇƭȅ ǎŜǘ ǘƻ ǘƘŜ ŜǉǳƛǾŀƭŜƴǘ ǘŜȄǘ ŦƻǊ ǘƘŀǘ ŦƻǊƳŀǘΣ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ȅŜŀǊΣ ά¸¸¸¸έΦ 

¢ƘŜ [L5h ǎŎƘŜƳŀ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŘŀǘŜ ŜƭŜƳŜƴǘǎ ǎǘŀǘŜǎ άGeneral format: YYYY[-MM[-DD]] Format is according 
ǘƻ L{h услмέΣ ǘƘƻǳƎƘ ƛǘ ƛǎ ƴƻǘ clear if this means separators should always be used or not, and whether other 
ISO 8601 formats than YYYY[-MM[-DD]] are also acceptable. In any case, neither the LIDO XML schema nor 
MINT validate for this, and most ONIX date format options fall within the range of ISO 8601. The preservation 
of ONIX @dateformat should allow applications to properly use the LIDO dates aggregated from ONIX 
messages. 

¶ Described entity identifiers 

The ONIX elements IDTypeName  and those whose reference names are suffixed -IDType are used in different 
contexts throughout the ONIX for Books message. The -IDType 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 context. In the 
table below, these are listed in XML document order ς note 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 ïIDType elements ONIX message context(s) 

Persona
86

 or organisation 
name 

<SenderIDType> 

<AddresseeIDType> 

<RecordSourceIDType> 

<NameIDType > 

<ConferenceSponsorIDType> 
 

<ImprintIDType> 

<PublisherIDType> 

<ProductContactIDType> 

<CopyrightOwnerIDType> 

Header 

 

Product record 

Contributor 

Conference [not mapped to 
LIDO] 

Publishing 

 

Product <ProductIDType> Product record 

Product part 

Sales rights [not mapped to 
LIDO] 

Related product 

Work  Related work 

Collection
87

  Collection 

Text item   Content [not mapped to LIDO] 

                                                             
85 ONIX elements typically carrying only YYYY-format dates: YearOfAnnual (also spread of years, but this is not 
ǎǳǇǇƻǊǘŜŘ ƛƴ [L5hύΣ ¢ƘŜǎƛǎ¸ŜŀǊΣ tǊƛȊŜ¸ŜŀǊΣ /ƻǇȅǊƛƎƘǘ¸ŜŀǊΦ ¸ŜŀǊhŦ!ƴƴǳŀƭ ƛǎ ǘƘŜ ƻƴƭȅ hbL· άȅŜŀǊέ ŜƭŜƳŜƴǘ ǘƘŀǘ 
actually allows free-ǘŜȄǘ ƛƴǇǳǘΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǎǇŜŎƛŦƛŎŀƭƭȅ ǎǘŀǘŜǎ ǘƘŀǘ ƛǘ ǎƘƻǳƭŘ ǘȅǇƛŎŀƭƭȅ ƘƻƭŘ άȅŜŀǊǎέ 
(not, therefore e.g. seasons, months, etc.). 
86 See section 9.5.7 for discussion of data models for names. 
87 Lƴ ǘƘŜ ƘŜǊƛǘŀƎŜ ŎƻƴǘŜȄǘΣ ŀ άŎƻƭƭŜŎǘƛƻƴέ ƛǎ ŀ ǎŜǘ ƻŦ ƛƴŘƛǾƛŘǳŀƭǎΣ ǘǿƻ ƻǊ ƳƻǊŜ ǇƘȅǎƛŎŀƭ ƻōƧŜŎǘǎ ǘƘŀǘ ŎƻǳƭŘ ōŜ όŀƴŘ 
probably are) found in one location. Although 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 practice note on sets and series: 
http://www.editeur.org/files/ONIX%203/ONIX_Books_Sets_and_Series_3.pdf  

http://www.editeur.org/files/ONIX%203/ONIX_Books_Sets_and_Series_3.pdf
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Entity class ONIX ïIDType elements ONIX message context(s) 

Supplier <SalesOutletIDType> 
 

 
 

<AgentIDType> 

Sales rights [not mapped to 
LIDO] 

Product supply [not mapped to 
LIDO] 

Market publishing [not mapped 
to LIDO] 

In each case where an ONIX entity identifier is mapped to a LIDO identifier element, the ONIX ςIDType element 
is mapped to @lido:type attribute, using the relevant ONIX code list to convert the code values into a 
meaningful, human-readable ID type name. The only exception to this rule is where the ςIDType element 
contains a code list value that specifies a proprietary identifier type; then the name of this identifier system is 
then found as plain text in the onix:IDTypeName element which will be mapped to the @lido:label attribute 
(see section 8.3.3 below). 

¶ Concept identifiers 

In most cases in the LIDO mapping, lido:conceptID elements take a @lido:type containing the value άƭƻŎŀƭέ 
because they are direct imports of an ONIX code list value which is άƭƻŎŀƭέ to ONIX messages. In rare cases 
such as subject classification schemes, the ONIX data values are references to external, published subject 
schemes, and there, the name of the scheme is used for the LIDO identifier type (see section 9.5.13 for 
discussion of this case). 

¶ Titles 

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

8.3.2 @xml:lang 

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

¶ Where a data value will be taken from an ONIX code list, @ȄƳƭΥƭŀƴƎ ǿŀǎ ǎŜǘ ǘƻ άŜƴέ ǎƛƴŎŜ ǘƘŜ ǇǊƛƳŀǊȅ 
ƭŀƴƎǳŀƎŜ ƻŦ ǘƘŜ ŎƻŘŜ ƭƛǎǘǎΩ ŎƻƴŎŜǇǘ ƭŀōŜƭǎ ƛǎ 9ƴƎƭƛǎƘΦ IƻǿŜǾer, this mapping will not be necessary if 
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. 

¶ Where a date value has a corresponding @onix:language attribute it maps directly to the @xml:lang 
LIDO element. 

It must be noted here that this over-simplified mapping is contrary to the definition of @xml:lang88 since the 
@onix:language attribute takes only ISO 639-2/B (three-letter) codes, whereas @xml:lang can have a mixture 
of two- and three-letter codes as its content89 - hence any application using the LIDO data generated from this 
ONIX mapping must re-map the @xml:lang content to acceptable IANA-registered values90. Note also the 
recommendation on language code mappings in section 15.2.5 of this report. 

8.3.3 @label 

The @lido:label attribute has been used in two primary ways in this mapping from ONIX. 

¶ ¢ƻ ŎŀǊǊȅ ǘƘŜ ǎƻǳǊŎŜ hbL· ŜƭŜƳŜƴǘΩǎ ƴŀƳŜ ǇǊŜŎƛǎŜƭȅ ŀǎ ƎƛǾŜƴ ƛƴ ǘƘŜ hbL· ŦƻǊ .ƻƻƪǎ оΦлΦм ǎǇŜŎƛŦƛŎŀǘƛƻƴ 
documentation (N.B. not the XML element name, but the natural language name used to describe the 
unique element in the context of its position in the whole schema). Note that similarly to the 

                                                             
88 See http:// www.w3.org/TR/REC-xml/#sec-lang-tag and http://tools.ietf.org/html/rfc4646 for the official 
definitions of language tags for the xml:lang attribute. 
89 See the W3C pages on language tags for XML for the full discussion of why the types of language codes are 
mixed: http://www.w3.org/International/articles/language-tags/Overview.en.php  
90

 See http://www.iana.org/protocols/ for the full list of IANA-registered language codes. 

http://www.w3.org/TR/REC-xml/#sec-lang-tag
http://tools.ietf.org/html/rfc4646
http://www.w3.org/International/articles/language-tags/Overview.en.php
http://www.iana.org/protocols/


 

  Page 59 of 326 

LINKED HERITAGE                
Deliverable D4.2 

@lido:encodinganalog case 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. 

¶ To carry a very specialised label for elements where this is specified in a code list ς the most obvious 
example being the name of a proprietary identifier scheme as noted in section 9.5.13 above. 

The natural language element name is appropriate for this LIDO element as it is specifically intended 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 number of the element (see section 9.3.4) below. 

8.3.4 @encodinganalog 

The @lido:encodinganalog attribute allows preservation of the source element name (or reference) within the 
aggregated LIDO record. In the case of schemas such as ONIX where an XML schema definition exists, each 
uniquely defined possible element can be identified by an XPATH, or some other unique identifier. Currently 
there is only one possibility for implementing this, using the ONIX schema element reference numbers 
ōŜƎƛƴƴƛƴƎ άIέ ŦƻǊ ƘŜŀŘŜǊ ŜƭŜƳŜƴǘǎ ŀƴŘ άtέ for product record elements (see Appendix 5 for these). 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 length of the XSLT mapping script it has not 
been included in the XSLT listing in Appendix 3 or the XSLT file accompanying this report, but will be 
implemented with the first test or prototype data set. 

8.4 ELEMENT MAPPINGS ς LIDO RECORD 

For each part of the mapping presented here, examples of output LIDO elements will be shown, and the 
rationale behind the mapping method discussed. For the full XSLT, refer to Appendix 4, where the XSLT 
stylesheet is found in full, divided into the same sections as here. 

8.4.1 Template ς lidoWrap 

¢ƘŜ hbL· ŦƻǊ .ƻƻƪǎ ·a[ ƳŜǎǎŀƎŜ ŦƻǊƳŀǘ ƳŀǇǎ ǇŜǊŦŜŎǘƭȅ ǘƻ [L5hΩǎ ŦƭŜȄƛōƭŜ ǊŜŎƻǊŘκŘƻŎǳƳŜƴǘ ǎǘǊǳŎǘǳǊŜΣ ŀǎ 
ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ aLb¢Φ ²ƘŜƴ ŀƴ hbL· ŦƛƭŜ ƛǎ ǳǇƭƻŀŘŜŘΣ ǘƘŜ aLb¢ άǊƻƻǘ ƴƻŘŜέ ƛǎ ǎŜǘ ǘƻ ǘƘŜ ғhbL·aŜǎǎŀƎŜҔ 
ŜƭŜƳŜƴǘΣ ŀƴŘ ǘƘŜ άƛǘŜƳ Ǌƻƻǘέ ƛǎ ǎŜǘ ǘƻ ǘƘŜ ·t!¢I Ŧƻr each ONIX Product Record: ONIXMessage/Product. This 
ensures that the arrangement of data records within a document in ONIX and LIDO correspond at the top 
level, one input product record mapping to one output object record. 

8.4.2 Template - @relatedencoding 

The LIDO @relatedencoding attribute is applied to the LIDO record element with a 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 output as ONIX for Books 3.0; this is the same as specifying that 
ǘƘŜ ƴŀƳŜǎǇŀŎŜ ŦƻǊ ǘƘŜ ǎƻǳǊŎŜ ŜƭŜƳŜƴǘǎ ƛǎ άhttp://ns.editeur.org/onix/3.0/referenceέΦ Lǘ ƛǎ ǿƻǊǘƘ ƴƻǘƛƴƎ ŀǘ ǘƘƛǎ 
point that MINT assigns a new namespace prefix to elements in its input data based on the schema implicit in 
the instances it has available, and this implied schema therefore does not necessarily include the whole 
element set of the standard XSD. Note that it was not possible to map all ONIX elements at this time. 

8.4.3 Template ς lidoRecID 

The identifier of the output LIDO record generated by MINT. This is produced by the aggregation process itself 
and hence lies outside the scope of ONIX for Books. Note that the identifier of the source ONIX record in its 
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original context is not lost but actually captured in the lido:recordID ς the lido:lidoRecID is for the aggregated 
record in its new context, linking the original data to its new LIDO expression. 

8.4.4 Template ς objectPublishedID 

The LIDO objectPublishedID is produced from the ONIX ProductIdentifier composite. Exactly parallel to the 
LIDO record structure, the ProductIdentifier is a composite found directly within the <Product> element, again 
confirming the compatibility of the basic structure. The mapping uses the XSLT variable map0 to apply ONIX 
code list 5 (Product identifier type) values to the @lido:type attribute for the objectPublishedID. Note also that 
ƳǳƭǘƛǇƭŜ ǇǳōƭƛŎ ƛŘŜƴǘƛŦƛŜǊǎ Ŏŀƴ ǊŜŦŜǊ ǘƻ ǘƘŜ ǇǊƻŘǳŎǘΤ ǘƘŜǊŜ ƛǎ ƴƻ ǎƛƴƎƭŜ άŦŀǾƻǳǊŜŘέ ƛŘŜƴǘƛŦƛŜǊΣ ŀƭǘƘƻǳƎƘ ǘƘŜ 
mandatory (in ONIX) identifier for the product record, assigned by the record producer (see Appendix 2, 
section 18.2.1) provides a central ID to link all the public IDs. 

8.4.5 Template ς category 

Similarly to @relatedencoding above, this specifies a category of objects described by the LIDO record, namely, 
product types as defined in FRBRoo. For 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 FRBRoo and meta-CRM working drafts into its specification: 

<lido:category>   
<lido:conceptID  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>  

¢Ƙƛǎ ƛǎ ƳƻǊŜ ƎŜƴŜǊŀƭ ǘƘŀƴ ǘƘŜ ϪǊŜƭŀǘŜŘŜƴŎƻŘƛƴƎ ŀǘǘǊƛōǳǘŜΣ ǿƘƛŎƘΣ ƛƴ ǘƘƛǎ ŎŀǎŜΣ ǎǇŜŎƛŦƛŜǎ άǇǊƻŘǳŎǘǎ ŘŜǎŎǊƛōŜŘ ōȅ 
hbL· оΦл ǊŜŎƻǊŘǎέ ς however, it is this element that indicates that all LIDO fields are taken to mean type 
properties rather than individual item properties. For a fuller discussion of this point, see the section on LIDO-
CRM mappings in Appendix 2 and section 15.2.5. 

8.4.6 Template ς [default language of metadata] 

The two top-level divisions of the main LIDO record elements are <lido:descriptiveMetadata> and 
<lido:administrativeMetadata> and their @xml:lang attributes are specified in MINT at the top of the mapping 
for convenience. They have been set to English for convenience in this mapping work, since the standard 
sample message is in English, and many publishers will find it convenient to supply ONIX in English. 

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

ONIX 3.0 does not allow a top-ƭŜǾŜƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘ ǊŜŎƻǊŘΩǎ ŘŜŦŀǳƭǘ ƭŀƴƎǳage, although it 
recommends this should be agreed between the partners exchanging messages so this LIDO element could 
perhaps be set manually during the pre-processing stage which in any case will be necessary at the current 
level of development (see sections 15.2.7 and 15.2.10).  
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8.5 ELEMENT MAPPINGS ς LIDO DESCRIPTIVE 

¢ƘŜ ƳŀǇǇƛƴƎǎ ŦƻǊ ǘƘŜ [L5h άŘŜǎŎǊƛǇǘƛǾŜ ƳŜǘŀŘŀǘŀέ ŎƻƳǇƻǎŜ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ƳŀǇǇƛƴƎ ŀǎ ŀ ǿƘƻƭŜΣ ǎƛƴŎŜ ǘƘŜ 
άǇǊƻŘǳŎǘ ƛƴŦƻǊƳŀǘƛƻƴέ ƛǎ ǘƘŜ Ƴŀƛƴ ŎƻƴǘŜƴǘ ƻŦ ŀƴ hbL· ŦƻǊ .ƻƻƪǎ ƳŜǎǎŀƎŜΦ !ǎ ǿƛƭƭ ōŜŎƻƳe clear below, a large 
proportion of the ONIX information content is represented by just one part of the LIDO record; the 
άŎƭŀǎǎƛŦƛŎŀǘƛƻƴέ ǎǘǊǳŎǘǳǊŜ ŎƻƳǇƻǎŜŘ ƻŦ ŀ ŎƻƴŎŜǇǘ ƛŘŜƴǘƛŦƛŜǊ ŀƴŘ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘŜǊƳΣ ōƻǘƘ ǘŀƪŜƴ ŦǊƻƳ ŀ 
controlled vocabulary. This highƭƛƎƘǘǎ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ŀ ƭŀǊƎŜ ŀƳƻǳƴǘ ƻŦ άƭƛŦŜ ŎȅŎƭŜέ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ hbL· ƳŜǎǎŀƎŜǎ 
is, for convenience, conveyed by controled values from the ONIX code lists, even if, semantically, it has much 
ƛƴ ŎƻƳƳƻƴ ǿƛǘƘ ǘƘŜ ƳƻǊŜ ƎǊŀƴǳƭŀǊ ǎǘǊǳŎǘǳǊŜǎ ŦƻǊ ǊŜǇǊŜǎŜƴǘƛƴƎ άƭƛŦŜ ƘƛǎǘƻǊƛŜǎέ ƛƴ [L5hΦ ¢ƘŜ ŘƛŦŦŜǊŜƴǘ ŜƳǇƘŀǎŜǎ 
of the two schemas are apparent here. 
!ƴƻǘƘŜǊ ǘŜƴǎƛƻƴ ŦƻǳƴŘ ǊƛƎƘǘ ŀŎǊƻǎǎ ǘƘŜ ƳŀǇǇƛƴƎǎ ŘŜǘŀƛƭŜŘ ōŜƭƻǿ ƛǎ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ƻŦ άŀŎǘƻǊǎέΤ ǘƘŜ ŘƛǊŜŎǘƴŜǎǎ ƻŦ 
[L5h ŀƴŘ ǘƘŜ ƛƴŘƛǊŜŎǘƴŜǎǎ ƻŦ hbL·Φ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ άŀŎǘƻǊέ Ŝƴǘities in LIDO can be explicitly classified by a type 
ǿƛǘƘ ǘƘŜ ŜȄǇŜŎǘŜŘ ǾŀƭǳŜǎ άǇŜǊǎƻƴΣ ŎƻǊǇƻǊŀǘƛƻƴΣ ŦŀƳƛƭȅΣ ƎǊƻǳǇέΦ hbL· ŀŎǘƻǊǎΩ ƴŀƳŜǎ ǘŜƴŘ ǘƻ ōŜ ŀƭǊŜŀŘȅ 
classified as either person or corporation; otherwise, this distinction is not made explicitly and could only be 
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 Classification ς Object / Work Type 

LI5hΩǎ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ǿǊŀǇǇŜǊ Ŏƻƴǘŀƛƴǎ ƻƴƭȅ ǘǿƻ ǎǳōǎŜŎǘƛƻƴǎ ς ά²ƻǊƪ ¢ȅǇŜέ ŀƴŘ /ƭŀǎǎƛŦƛŎŀǘƛƻƴΦ !ǘ ŀ ŦƛǊǎǘ ǊŜading 
of the LIDO specification it is not obvious how these two parts differ from one another. Both consist 
syntactically of the same <conceptID> and <term> elements (see the next section, 9.4.2, 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 authors91 confirms that the Work Type is ontologically a sub-class 
ƻŦ /ƭŀǎǎƛŦƛŎŀǘƛƻƴΦ !ǎ ǘƘŜ [L5h ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǎǘŀǘŜǎΣ ƛǘ ƛǎ άώǘϐƘŜ ǎǇŜŎƛŦƛŎ ƪƛƴŘ ƻŦ ƻōƧŜŎǘ κ ǿƻǊƪ ōŜƛƴƎ ŘŜǎŎǊƛōŜŘέΤ ǘƘŜ 
[L5h ŀǳǘƘƻǊ ŦǳǊǘƘŜǊ ǊŜǎǘǊƛŎǘŜŘ ǘƘƛǎ ǘƻ άǘƘŜ Ƴƻǎǘ ǎǇŜŎƛŦƛŎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǘƘŀǘ ŀǇǇƭƛŜǎ ǘƻ ǘƘŜ ǿƘƻƭŜ ǿƻǊƪέΦ ¢Ƙƛǎ ƛǎ 
coherent with the [L5h ǎǇŜŎƛŦƛŎŀǘƛƻƴ ǿƘƛŎƘ ƭƛƴƪǎ ²ƻǊƪ ¢ȅǇŜ ǿƛǘƘ ǘƘŜ {t9/¢w¦a ǘŜǊƳ άhōƧŜŎǘ ƴŀƳŜέΣ ŀ ǘŜǊƳ 
ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ άŎƻƭƭŜŎǘƛƻƴ ǘȅǇŜέ ŀƴ ƻōƧŜŎǘ ōŜƭƻƴƎǎ ǘƻ ƛƴ ŎƻƴǘŜȄǘǎ ǎǳŎƘ ŀǎ ǘƘŜ .ǊƛǘƛǎƘ aǳǎŜǳƳ92 or the 
Getty Research Institute93 controlled vocabularies. 

This definition therefore aligns well with the ONIX class of Product Forms which provide a classification of 
products within ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ŀ ōƻƻƪ ǊŜǘŀƛƭŜǊΩǎ ƻǊ ǇǳōƭƛǎƘŜǊΩǎ άŎƻƭƭŜŎǘƛƻƴǎέΦ The Product Forms in ONIX code 
list 150 correspond to the media or format94 of the product; some examples from list 150 show this (the other 
entries are more specific but not by many degrees): 

Value 
(code) 

Description (label) Notes (scope note) 

AA Audio Audio recording ï detail unspecified. 

AB Audio cassette Audio cassette (analogue). 

AJ Downloadable audio file Audio recording downloadable online. 

BA Book Book ï detail unspecified. 

BB Hardback Hardback or cased book. 

BC Paperback / softback Paperback or other softback book. 

                                                             
91 Stein, R. (2012). Question and answer session on LIDO and MINT at Linked Heritage plenary meeting, 
Stockholm. 
92 See British Museum Object Names Thesaurus, available at: 
http://www.collectionslink.org.uk/assets/thesaurus_bmon/Objintro.htm  
93See CONA, at: http://www.getty.edu/research/tools/vocabularies/cona/about.html  
94 ¢ƘŜ ǇǊŜŎƛǎŜ ǎŜƳŀƴǘƛŎǎ ƛƴ ǘƘŜ hbL· ŎƻŘŜ ƭƛǎǘǎ Ŏŀƴ ǎƻƳŜǘƛƳŜǎ ƳƛȄ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ άŎƻƴǘŜƴǘέ ŀƴŘ άŎŀǊǊƛŜǊέ 
ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘΤ ƛƴ ŀƴȅ ŎŀǎŜΣ ōƻǘƘ ŀǊŜ ǊŜƭŜǾŀƴǘ ǘƻ ǿƘŀǘ [L5h Ŏŀƭƭǎ ŀ άǿƻǊƪ ǘȅǇŜέ ǎƛƴŎŜ ƛǘ ŘŜŦƛƴŜǎ ŀƴ 
ƛƴǘŜƎǊŀƭ ŎƻƴŎŜǇǘ ƻŦ ŀƴ ƻōƧŜŎǘΩǎ ŦƻǊƳ ŀƴŘ ŦǳƴŎǘƛƻƴΦ CƻǊ ƳƻǊŜ ǇǊŜŎƛǎŜ ŘƛǎǘƛƴŎǘƛƻƴǎ ƻŦ ǘƘŜǎŜ ŎƻƴŎŜǇǘǎ ǘƘŜ ǎǘŀƴŘŀǊŘ 
references remain the indecs framework and the RDA/ONIX content and carrier analyses. 

http://www.collectionslink.org.uk/assets/thesaurus_bmon/Objintro.htm
http://www.getty.edu/research/tools/vocabularies/cona/about.html
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Value 
(code) 

Description (label) Notes (scope note) 

EA Digital 
(delivered electronically) 

Digital content delivered electronically 
(delivery method unspecified). 

PI Sheet music  

PN Pictures or photographs  

VA Video Video ï detail unspecified. 

Since <ProductForm> is a mandatory element for ONIX records, and so is <objectWorkType> in LIDO, the 
constraints of both schemas support this interpretation. This is practical; but the LIDO objectWorkType should 
ŀƭǎƻ ōŜ άǘƘŜ Ƴƻǎǘ ǎǇŜŎƛŦƛŎέ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΦ Product Forms are certainly whole-product classes, but they can be 
very general. Therefore, from a wide number of possible elements in ONIX, <ProductFormDetail> was also 
ƳŀǇǇŜŘ ǘƻ ŀ [L5h ғƻōƧŜŎǘ²ƻǊƪ¢ȅǇŜҔ ǘƻ ŀŘŘ ǎǇŜŎƛŦƛŎƛǘȅ ŀōƻǳǘ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ƳŜŘƛǳƳ ŀƴŘ ŦƻǊƳŀǘ ǿƛǘƘƻǳǘ 
ŎƻƳǇǊƻƳƛǎƛƴƎ ǘƻƻ ŦŀǊ ƛƴ ǘƘŜ ŘƛǊŜŎǘƛƻƴ ƻŦ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ōȅ ƻƴŜ ŀǎǇŜŎǘ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘ ǊŀǘƘŜǊ ǘƘŀƴ άǘƘŜ ǿƘole 
ǿƻǊƪέΦ Lƴ ŦŀŎǘΣ ŎƻŘŜ ƭƛǎǘ мтрΣ άtǊƻŘǳŎǘ ŦƻǊƳ ŘŜǘŀƛƭέΣ ǇŀǊŀƭƭŜƭǎ ŎƻŘŜ ƭƛǎǘ мрл ŦŀƛǊƭȅ ŎƭƻǎŜƭȅ ƛƴ ŦǳǊǘƘŜǊ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ 
formats and media listed there. These two code lists also serve the basic requirement that a retail customer 
could buy the product found, since the format and media will define in a basic way if the customer will be able 
ǘƻ ŀŎŎŜǎǎ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ƛƴǘŜƭƭŜŎǘǳŀƭ ŎƻƴǘŜƴǘΦ 

Since onix:ProductFormDetail is more specific, it maps to a lido:objectWorkType with a @sortorder=" 1" , 
whereas onix:ProductForm maps to a lido:objectWorkType with @sortorder=" 2"  so that if both are present, 
the most specific classification may be preferred for sorting purposes. 

One other ONIX element was considered for this mapping <PrimaryContentType> since it is analogous to a 
άtǊƻŘǳŎǘ CƻǊƳέ ŦƻǊ ǘƘŜ ǎȅƳōƻƭƛŎκƛƴǘŜƭƭŜŎǘǳŀƭ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘΦ IƻǿŜǾŜǊΣ ǎƛƴŎŜ ƛǘ ƛǎ ǇǊƛƳŀǊƛƭȅ ƛƴǘŜƴŘŜŘ ŦƻǊ 
ebooks, not mandatory and, in any case, partly inferable from ProductForm values, this was mapped only as a 
lido:classification. 

8.5.2 Classification ς Classification 

As noted in section 9.5.1 above, the <classification> structure in LIDO has a simple form, pairing a <conceptID> 
with a <term> in much the same way as ONIX code lists have a value and related description (e.g. in list 150 
quoted in the section above). This is pictured below in the same kind of simple structure diagram as in section 
8.1.1. 

 

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

¶ 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; 

¶ The ONIX element takes a value from a code list. 

This had the positive result of following the LIDO specification which states that a lido:ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ άŎŀǘŜƎƻǊȅ 
belongs to a systematic scheme (classification) which groups objects of similar characteristics according to 
ǳƴƛŦƻǊƳ ŀǎǇŜŎǘǎέΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǘƘŜ hbL· code lists, while sharing the structure of concept ID value and 
term / label, are not always constructed semantically with this use in mind ς certainly they are not always 
άŀŎŀŘŜƳƛŎέ ƻǊ άǎŎƛŜƴǘƛŦƛŎέ classification schemes ς and they often serve somewhat pragmatic 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 context. Semantically this also means that almost all of 
the @type attributes for lido:conceptID were set to άƭƻŎŀƭέ ς codes only recognised as part of ONIX messages ς 
although a few widely-used classification standards will be noted later in this section. Finally, this approach 
also meant that many ONIX elements were mapped to lido:classification even if other related elements (with 
clearer syntactic-semantic 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 mapped to the lido:term using an XSLT variable map (see section 9.2). 

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 the justification for 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 manufacture correlates strongly with cultural 
interest. 

LIDO Classification 
(example categories) 

ONIX elements mapped 
(rough equivalence or analogy) 

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
95 Language [inferred] 

PrimaryContentType [inferred] 

ProductContentType [inferred] 

                                                             
95

 The (highly indirect) inference here would 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 
(example categories) 

ONIX elements mapped 
(rough equivalence or analogy) 

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

No LIDO equivalent 
(intellectual content)

96 
PrimaryContentType 

Language 

ProductContentType 

Illustrated 

EditionType 

Some of the most complex syntactic mappings were in this section, because, even though the basic structure 
(ID, term) is shared by both schemas, ONIX often requires that a value from one list will specify another list to 
be used for a ǊŜƭŀǘŜŘ ŜƭŜƳŜƴǘΩǎ ŎƻƴǘŜƴǘΦ These exceptional mappings are explained briefly in the table below. 

ONIX source element Conditions / correlations 

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 ï 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 ï 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 textôs ñlanguageò ï language, country variant and script ï 
can be described here but in LIDO their conceptID and term are 
linked only by their @label.

97 

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 
LIDOôs @label attribute. This could alternatively be done using 
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 
lido:term with a value of ñyesò or ñnoò. The @label attribute 
indicates this is the answer to the question, ñIllustrated?ò, or ñis 
this product illustrated?ò. It will be useful for product records 
that do not contain further details of illustrations (see section 
9.5.6). 

                                                             
96 The absence of any specific classifications for text content or other symbols does not indicate that LIDO 
Ŏŀƴƴƻǘ ŜȄǇǊŜǎǎ ǘƘŜǎŜΦ ¢ƘŜ ƭŀƴƎǳŀƎŜ ƻŦ ǘǊŀƴǎŎǊƛōŜŘ άƛƴǎŎǊƛǇǘƛƻƴǎέ Ŏŀƴ ōŜ ŜȄǇǊŜǎǎŜŘ ǳǎƛƴƎ ǘƘŜ ȄƳƭΥƭŀƴƎ ŀǘǘǊƛōǳǘŜΣ 
for example. However, since LIDO was designed to describe found objects or (not primarily textual) artefacts, it 
lacks both the most general and the most detailed expressions for classifying text and symbols. 
97 Because, as noted above, the symbolic content of an object or work is somewhat secondary for LIDO, in 
ŜŦŦŜŎǘ ƻƴƭȅ ƻƴŜ άƭŀƴƎǳŀƎŜ ǊƻƭŜέ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƛǎ ŜȄǇǊŜǎǎŜŘΥ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ǇǊƛƳŀǊȅ ƭanguage, since it applies to 
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 
lido:term with value ñreligious textò. 

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 <conceptID> 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). 

 
¢ƘŜ ǘǿƻ hbL· ŜƭŜƳŜƴǘǎ LƭƭǳǎǘǊŀǘŜŘ ŀƴŘ wŜƭƛƎƛƻǳǎ¢ŜȄǘ ŀǊŜ άŦƭŀƎǎέ ǘƘŀǘ ŎƻƴǾŜȅ ǘƘŜ ǎƛƳǇƭŜǎǘ ǇƻǎǎƛōƭŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ 
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 ς Title 

[L5hΩǎ ǘƛǘƭŜ²ǊŀǇ ǎȅƴǘŀȄ ƻƴƭȅ ŀƭƭƻǿǎ ŦƻǊ ƻƴŜ ǘŜȄǘ ǎǘǊƛƴƎ ǇŜǊ άǘƛǘƭŜέ, with attributes as shown in the simplified 
hierarchy and cardinality diagram below. This severely restricts what can be usefully mapped to the 
ƭƛŘƻΥǘƛǘƭŜ{Ŝǘ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ŜǎǇŜŎƛŀƭƭȅ ŀǎ ǘƘŜ [L5h ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŜȄǇƭƛŎƛǘƭȅ ǎǘƛǇǳƭŀǘŜǎ άƻƴŜ ǘƛǘƭŜ ƻǊ ƻōƧŜŎǘ ƴŀƳŜ ŀƴŘ 
ƛǘǎ ǎƻǳǊŎŜ ƛƴŦƻǊƳŀǘƛƻƴέΣ ǿƘƛŎƘ ǎŜŜƳǎ ǘƻ ƛƳǇƭȅ ǘƘŀǘ ŀ ǎƛƴƎƭŜΣ ǎŜƭŦ-contained title per lido:titleSet is expected. 

 

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 allowed on their respective elements, and 
@pref is only really a subclass of @sortorder. ¢ƘŜǊŜ ŀǊŜ ŜŦŦŜŎǘƛǾŜƭȅ ƻƴƭȅ ǘǿƻ ƭŜǾŜƭǎ ƻŦ ŘŜǘŀƛƭ όάƎǊŀƴǳƭŀǊƛǘȅέύ ŀǎ 
the TitleWrap is really a pure container element with no semantic aspects. 

Compare this with the ONIX <TitleDetail> composite structure shown, again in UML, below (noting that not 
ǎƘƻǿƴ ƛǎ ǘƘŜ ŀōǎǘǊŀŎǘ άǘƛǘƭŜέ Ŝƴǘƛǘȅ ǿƘƛŎƘ ƎǊƻǳǇǎ ǘƻƎŜǘƘŜǊ ǘƘŜ ŀŎǘǳŀƭ hbL· ·a[ ŜƭŜƳŜƴǘǎ ǳǎŜŘ ŦƻǊ ǘƘƛǎ 
purpose): 
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ONIX 3.0.1 title structures (extract from full UML diagram) 

Both top elements of this structure are repeatable, and the second contains a third level of detail, compared to 
[L5hΩǎ ǘǿƻ ƭŜǾŜƭǎΦ ¢ƘŜ ғ¢ƛǘƭŜ5ŜǘŀƛƭҔ Ŏƻƴǘŀƛƴǎ ǘƘŜ ǎŜƳŀƴǘƛŎ ǉǳŀƭƛŦƛŜǊ ғ¢ƛǘƭŜ¢ȅǇŜҔ ǿƘƛŎƘ ŦƻǊ ǘƘƛǎ ƳŀǇǇƛƴƎ Ƴǳǎǘ 
ǘŀƪŜ ǘƘŜ ǾŀƭǳŜ άŘƛǎǘƛƴŎǘƛǾŜ ǘƛǘƭŜέ i.e. the fixed, title proper of the product. The single or multiple <TitleElement> 
subelements it contains can a sorting order number and a variety of typed structural text-bearing elements for 
titles or specific parts of titles. The only way to represent these faithfully in 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. 

The table on the next page enumerates only the simplest possible combinations of ONIX title elements 
according to the best practice document, and how they have been mapped in the LIDO titleSet. It would be 
possible to construct algorithms to prefer certain combinations of title elements depending which 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 vocabulary. 

Note also that only the very simplest titles and those only where they apply clearly and directly to the product 
ŀǎ ŀǾŀƛƭŀōƭŜ ŦƻǊ ǊŜǘŀƛƭΣ ŀǊŜ ƳŀǇǇŜŘΦ bƻ ¢ƛǘƭŜ5Ŝǘŀƛƭǎ ƻŦ ǘƘŜ ǘȅǇŜ ά¦ƴŘŜŦƛƴŜŘέ ŀǊŜ ŀƭƭƻǿŜŘ ǎƛƴŎŜ ƛǘ ƛǎ ƴƻǘ ŎƭŜŀǊ ƛŦ 
they are found on the items in this product class or not, nor if they make up a whole title or only part. Of 
ŎƻǳǊǎŜ ƻǘƘŜǊ ǘȅǇŜǎ ƻŦ ǘƛǘƭŜ ƘŀǾŜ ƛƴǘŜǊŜǎǘ ŀƴŘ ǾŀƭǳŜ ŦƻǊ [ƛƴƪŜŘ IŜǊƛǘŀƎŜ ŀƴŘ 9ǳǊƻǇŜŀƴŀΩǎ ǳǎŜ ŎŀǎŜΣ ōǳǘ ǘƘŜ 
current state of the LIDO schema does not allow them to be represented fully enough for them to be usable 
either for search or for presentation to end users. Alternative 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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Far more combinations are possible in ONIX, but only the first four are possible within the LIDO specification. For all of the first four simplest options, the TitleElementLevel 
has the value 01, signifying that the title applies directly to this product. 

¶ Option 1. is the case where a <TitleStatement> summarises a complex title that cannot be easily constructed by concatenating other ONIX elements. The 
ғ¢ƛǘƭŜ{ǘŀǘŜƳŜƴǘҔ ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ƻƴŜ ƻŦ ǘƘŜ [L5h ŜƭŜƳŜƴǘǎ ōŜƎƛƴƴƛƴƎ άŘƛǎǇƭŀȅέ ǿƘƛŎƘ ƻŦŦŜǊ ŀ ǎƛƴƎƭŜ ǘŜȄǘ ǎǘǊƛƴƎ ŀǎ ŀƴ ŀƭǘŜǊƴŀtive to displaying complex or technical 
data to the end-user. 

¶ Option 2. represents a single <TitleText> element containing the whole title. 

¶ Option 3. shows the case where the <TitlePrefix> and <TitleWithoutPrefix> should be concatenated. 

¶ In Option 4. there is ŀ ғ{ǳōǘƛǘƭŜҔ ŀƴŘ ǎƻ ǘƘƛǎ ƛǎ ǘƘŜ ƻƴƭȅ ƳŀǇǇƛƴƎ ǿƘŜǊŜ [L5hΩǎ ϪǎƻǊǘhǊŘŜǊ ƛǎ ǎŜǘ ǘƻ άнέ ƛƴŘƛŎŀǘƛƴƎ ǘƘƛǎ ǘƛǘƭŜ{Ŝǘ ǎƘƻǳƭŘ ōŜ ŘƛǎǇƭŀȅed after any other. 
Otherwise, again, the <Subtitle> in ONIX is effectively a single text string. 

¶ All options from 5. onwards have parts taken from the collection and will require either or both of a more complex titleSet in LIDO, and business rules to decide 
which parts to map in which order. 

¶ Note that the following conditions apply in the XSLT mapping (more complex conditions could be used in future versions): 
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ONIX source 
element 

Value Description Title element 
combination(s) 

Notes 

TitleElementLevel 01 Product All All titles mapped to LIDO must be ñproduct levelò titles as noted above. 

TitleType 01 Distinctive title All All titles mapped to LIDO must be ñdistinctive titlesò i.e. the title which appears on 
the product, distinguishing it from other related books (e.g. other volumes of the 
same book, other editions). It could be argued that a TitleType of 00 ñUndefinedò 
might be acceptable, but this would allow more complex titles that do not fit LIDOôs 
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 text representing a ñtitleò. 

PartNumber 

YearOfAnnual 

 

[does 
not 
exist] 

n/a 2, 3 This condition removes the chance of mapping part of a complex title with part 
numbers or years.  

TitlePrefix 

TitleWithoutPrefix 

[does 
not 
exist] 

n/a 2 This condition removes the chance of mapping a TitleText element that has been 
mistakenly combined with the use of TitlePrefix and TitleWithoutPrefix. 

 

It would also be possible to concatenate collection-, subcollection- and product-level title elements to create an improvised title string for use in the LIDO appellationValue 
element. One example used for practical ONIX for Books implementations used the following pattern: 

Collection title* ( number within collection* ) ς main title text , part number ( year of annual ) : subtitle 

[* = only for prescribed bibliographic collections, not ascribed collections in ONIX 3.0] 

 This has so far been ruled out because it would in practice create a new,local <TitleStatement> that is not used by any party in the supply chain, or would necessitate 
adopting and implementing one of a number of possible title statement standards98, which would seem to be a task for the LIDO working group; 

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

 

                                                             
98

 Such as ISBD, Area 1: http://www.ifla.org/en/publications/international-standard-bibliographic-description  

http://www.ifla.org/en/publications/international-standard-bibliographic-description
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8.5.4 Identification ς Inscriptions 

Here the tension inherent in describing a product type using a schema designed for unique items is very clear. 
It seems counterintuitiǾŜ ǘƘŀǘ ǘƘŜ ǘŜȄǘ ƻŦ ŀ ǇǊƛƴǘŜŘ ōƻƻƪ ƻǊ Ŝōƻƻƪ ƛǎ ŀƴ άƛƴǎŎǊƛǇǘƛƻƴέΦ IƻǿŜǾŜǊΣ ǿƛǘƘƛƴ ǘƘŜ 
definition of the LIDO specification we find Υ ά! ǘǊŀƴǎŎǊƛǇǘƛƻƴ ƻǊ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ŀƴȅ ŘƛǎǘƛƴƎǳƛǎƘƛƴƎ ƻǊ ƛŘŜƴǘƛŦȅƛƴƎ 
physical lettering, annotations, texts, markings, or labels that are affixed, applied, stamped, written, inscribed, 
ƻǊ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ƻōƧŜŎǘ κ ǿƻǊƪΣ ŜȄŎƭǳŘƛƴƎ ŀƴȅ ƳŀǊƪ ƻǊ ǘŜȄǘ ƛƴƘŜǊŜƴǘ ƛƴ ǘƘŜ ƳŀǘŜǊƛŀƭǎ ƻŦ ǿƘƛŎƘ ƛǘ ƛǎ ƳŀŘŜΦέ 
{ƛƴŎŜ ǘƘŜ ǘŜȄǘ ƻŦ ŀ ōƻƻƪ ƛǎ ƴƻǘ άinherent in the materials of which [the book] is madeέ ƛǘ ǎŜŜƳǎ ŎƭŜŀǊ ǘƘŀǘ ǿŜ 
Ƴǳǎǘ ƛƴŎƭǳŘŜ άǘŜȄǘέ ǇǊƛƴǘŜŘ όάǎǘŀƳǇŜŘέύ ƻƴ ǘƘŜ ǇŀǇŜǊ ǇŀƎŜǎ ƻǊ άŀǘǘŀŎƘŜŘέ ǘƻ ǘƘŜ Ŝōƻƻƪ ŦƛƭŜΦ 

¢ƘŜ ŎƻƴǘŜȄǘ ƻǊ ǳǎŜ ŎŀǎŜ ƘŜǊŜ ƛǎ άŘƛǎǘƛƴƎǳƛǎƘƛƴƎ ƻǊ ƛŘŜƴǘƛŦȅƛƴƎέ ŀ ǇǊƻŘǳŎǘ Ŏƭŀǎǎ όN.B. ƴƻǘ ƻƴŜ άŎƻǇȅ ƻŦ ŀ ōƻƻƪέ 
from another since we are exclusively concerned with F3 Manifestation Product Type, not F5 Item). In normal 
conditions, commercial products should be completely distinguishable by their published identifier (e.g. ISBN) 
and in the worst case, their minimum referent data (title, contributors, publisher, publication date and place, 
etc.ύΦ IƻǿŜǾŜǊΣ ǎƛƴŎŜ ǿŜ ŀǊŜ ǾƛŜǿƛƴƎ ǘƘŜ ŎƻƳƳŜǊŎƛŀƭ ǇǊƻŘǳŎǘ άŀǎ ƛŦέ ƛǘ ǿŜǊŜ ŀ ƘŜǊƛǘŀƎŜ ƻōƧŜŎǘΣ ǘƘŜǎŜ 
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 element is άONIXMessage/Product/CollateralDetail/TextContent/Textέ and code list 153 
categorises the types of content item found there, the 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.
99 

14 Excerpt A short excerpt from the work. 

Note that unlike for Descriptive text (section 8.5.5) and third-party texts (section 8.5.8) no conditions as to 
audience were necessary here as this is text that appears on the product itself. This is a code list where the 
optimised nature of the ONIX message becomes clear (very different types of creative content are grouped by 
ǘƘŜƛǊ ǘŜȄǘǳŀƭ ƴŀǘǳǊŜύ ŀƴŘ ǿƘŜǊŜ [L5hΩǎ ƎŜƴŜǊŀƭƛǘȅ ōŜŎƻƳŜǎ ǳǎŜŦǳƭ ƛƴ ŎƻƘŜǊŜƴǘƭȅ aggregating very different 
types of material. 

8.5.5 Identification ς 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 texts. The LIDO specification suggests that 
ǘƘŜǎŜ ǎƘƻǳƭŘ ōŜ ŘƛǎǘƛƴŎǘ ŦǊƻƳ ǘƘŜ ƻōƧŜŎǘ ƛǘǎŜƭŦ όƛƴ ƻǇǇƻǎƛǘƛƻƴ ǘƻ ƭƛŘƻΥƛƴǎŎǊƛǇǘƛƻƴǎ²ǊŀǇύ ŀǎ ǘƘŜȅ ǎƘƻǳƭŘ ōŜ άŀ 
relatively brief essay-ƭƛƪŜ ǘŜȄǘ ǘƘŀǘ ŘŜǎŎǊƛōŜǎ ǘƘŜ ŜƴǘƛǘȅέΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ōƻƻƪǎΣ ǘƘƛǎ ŘŜŦƛƴƛǘƛƻƴ ŎƻǳƭŘ ǿŜll overlap 
with that for inscription ς in particular, the flap / cover copy identified in the above section 9.5.4. ς 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/description distinction in LIDO, it was decided to use the following criteria for this mapping 
area: 

¶ The text is in the TextContent composite (as in section 9.5.4.) but does not explicitly appear on the 
product or in a third-party publication (see section 9.5.8), or 

¶ ¢ƘŜ ǘŜȄǘ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ ŀƴ hbL· ŜƭŜƳŜƴǘ ŀƭǊŜŀŘȅ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ hbL· ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŀǎ άƴƻǘŜέΣ 
άǎǘŀǘŜƳŜƴǘέ ƻǊ άŘŜǎŎǊƛǇǘƛƻƴέΦ 

                                                             
99 Note that this may change without changing e.g. the ISBN of a book product ς in cases such as the death of 
an author or a prize awarded to the book. This does not change the product ŦǊƻƳ ǘƘŜ ǇǳōƭƛǎƘŜǊΩǎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿ 
but it does change the product type ŦǊƻƳ ŀ ƘŜǊƛǘŀƎŜ Ǉƻƛƴǘ ƻŦ ǾƛŜǿ όǎŜŜ ǎŜŎǘƛƻƴ мтΦм ƻƴ άǇǳōƭƛǎƘŜǊ ŜȄǇǊŜǎǎƛƻƴέύ 
ǎƻ ǘŜŎƘƴƛŎŀƭƭȅ ŀ ƘŜǊƛǘŀƎŜ ŀƎƎǊŜƎŀǘƻǊ ǎƘƻǳƭŘ ŀǎǎƛƎƴ ŀ ƴŜǿ ƛŘŜƴǘƛŦƛŜǊ ǘƻ ǘƘƛǎ άǾŜǊǎƛƻƴέ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘ ŀƴŘ ƪŜŜǇ 
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 section 8.5.2. 

  



 

  Page 71 of 326 

LINKED HERITAGE                
Deliverable D4.2 

 

ONIX source element Conditions / correlations 

IllustrationsNote Direct mapping of onix:IllustrationsNote to 
lido:descriptiveNoteValue ï 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 
ñONIXMessage/Product/DescriptiveDetail/ 
NumberOfIllustrationsò 

ProductFormDescription Direct mapping to lido:descriptiveNoteValue with no conditions. 
This is simple textual description of the productôs medium and 
format. 

ProductFormFeatureDescription Direct mapping to lido:descriptiveNoteValue ï 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 description of the productôs edition. The 
rest of the edition elements in ONIX Group P.9 are mapped 
elsewhere (e.g. <EditionType> is in lido:classification). 

AncillaryContentDescription As with <IllustrationsNote> 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 mapping άonix:TextContent/onix:Textέ to lido:descriptiveNoteValue depends on the fulfilment of the 
three conditions below (note that one depends on an attribute of the <Text> element itself): 

Subelement of 
<TextContent> 

Allowed 
values 

Descriptions of 
allowed values 

Comments 

TextType 02 

03 

10 

11 

12 

13 

annotation 

Description 

Promotional headline 

Feature 

Biographical note 

Publisherôs notice 

The allowed text types are all 
those either explicitly called a 
ñdescriptionò in code list 153 or 
those types left after excluding 
ñinscriptionsò (see section 9.5.4) or 
clearly linked to a third-party 
publication event (see section 
9.5.8) 

ContentAudience 00 

03 

06 

Unrestricted 

End-customers 

Students 

These three audience categories 
(from code list 154) are taken to 
mean ñeffectively unrestrictedò. 

Text/@TextFormat 00 

06 

07 

ASCII text 

Default text format 

Basic ASCII text 

The text content must be plain text 
to allow reuse through LIDO.

100
 

                                                             
100

 Although this ONIX element often contains text marked up in a subset of XHTML (when 
ϪƻƴƛȄΥǘŜȄǘŦƻǊƳŀǘҐέлрέύ ǘƘƛǎ Ŏŀƴƴƻǘ ōŜ ŀƎƎǊŜƎŀǘŜŘ ƛƴ ƴƻƴ-display parts of LIDO; nor is it accepted by the 
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Once these conditions have been fulfilled, there is a nearly perfect semantic correspondence between the 
relevant ONIX elements and their LIDO targets as shown 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 ï the 
actual text of the description. 

TextContent/SourceTitle sourceDescriptiveNote Perfect correspondence ï the 
title of the published source of 
the text. 

8.5.6 Identification ς Measurements 

¢ƘŜ [L5h ǎŎƘŜƳŀ ƘŜǊŜ ǎǇŜŎƛŦƛŜǎ ǘƘŀǘ ƳŜŀǎǳǊŜƳŜƴǘǎ Ƴǳǎǘ ōŜ ƴǳƳŜǊƛŎŀƭΣ ŜȄǇǊŜǎǎŜŘ ƛƴ άǿƘƻƭŜ ƴǳƳōŜǊǎ ƻǊ 
ŘŜŎƛƳŀƭ ŦǊŀŎǘƛƻƴǎέΦ {ŜǾŜǊŀƭ ǇŀǊǘǎ ƻŦ ǘƘŜ hbL· ǇǊƻŘǳŎǘ ƛƴŦƻǊƳŀǘƛƻƴ Ŏŀƴ ōŜ ŜȄǇǊŜǎǎŜŘ ƛƴ ǘƘƛǎ ǿŀȅΣ including the 
<Measure> composite used to describe the overall dimensions of printed books and other physical products; 
the <Extent> composite which describes the length ƻŦ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ŎƻƴǘŜƴǘ101 in the traditional mode of page 
count, but also duration (for 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 way, although ONIX Measure corresponds more closely to the dimensions of 
ǘƘŜ ǇǊƻŘǳŎǘ άŀǎ ŀǊǘŜŦŀŎǘέΣ ǿƛǘƘ ғ9ȄǘŜƴǘҔ ƎƛǾƛƴƎ ŀƴ ƛŘŜŀ ƻŦ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ǎȅƳōƻƭƛŎ ŎƻƴǘŜƴǘΦ 

Less obvious is the onix:EditionNumber which refers purely to the process of creating, selecting and otherwise 
άŜŘƛǘƛƴƎέ ǘƘŜ ƛƴǘŜƭƭŜŎǘǳŀƭ Ŏontent of the product for final publication. Since this in any case can be adequately 
ǊŜǇǊŜǎŜƴǘŜŘ ōȅ ŀƴ ƛƴǘŜƎŜǊ ƴǳƳōŜǊ ŀƴŘ ŀ ǘȅǇŜ ƻŦ άŎƻǳƴǘέ ŦƻǊ ǘƘŜ ƎǊŀƴǳƭŀǊ [L5h ǎǘǊǳŎǘǳǊŜ όƳŀŘŜ ǳǇ ƻŦ ǘȅǇŜΣ ǳƴƛǘ 
and value) this element was mapped here too.102 The related onix:EditionVersion which can contain 
alphanumeric text, is mapped here in the lido:displayObjectMeasurements element, with a label distinguishing 
ƛǘ ŀǎ ŀ άǾŜǊǎƛƻƴέ ƴǳƳōŜǊΦ 9ŀŎƘ ƻŦ ǘƘŜǎŜ άŀǊŜŀǎέ ƻǊ ŜȄǇƭƛŎƛǘ ŎƻƳǇƻǎƛǘŜǎ in ONIX generates a new 
lido:objectMeasurementsSet 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 section 15.2.5. 
101 ά9ȄǘŜƴǘέ ƛƴ hbL· ŎƻǾŜǊǎ мύ ǇŀƎŜ ŎƻǳƴǘΤ нύ ŘǳǊŀǘƛƻƴΤ оύ ŦƛƭŜ ǎƛȊŜΦ /ƻƳǇŀǊŜ ǿƛǘƘ ǘƘŜ ƭƛōǊŀǊȅ ŎŀǘŀƭƻƎǳƛƴƎ 
definition given at: http://www.abc-clio.com/ODLIS/odlis_e.aspx#extentofitemΣ άthe number 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, and DVDs.έ  
102 !ƭǘƘƻǳƎƘ άŜŘƛǘƛƻƴέ ŎƻǳƭŘ ōŜ ǘǊŜŀǘŜŘ ŀǎ ǇŀǊǘ ƻŦ ŀ ǘƛǘƭŜ ōŜŎŀǳǎŜ ƛǘ ƛǎ ƴƻǊƳŀƭƭȅ ŘƛǎǇƭŀȅŜŘ ǿƛǘƘ ǘƘŜ ǘƛǘƭŜ ƻƴ 
products, its nature as a record of the creation and publication processes behind the product makes it more 
unique, and in any case, ONIX supplies this data independently of titles, possibly since edition details may not 
ŀƭǿŀȅǎ ōŜ ƎƛǾŜƴ ƛƴ ŀ ǇǊƻŘǳŎǘΩǎ ǘƛǘƭŜΣ ŀƴŘ ƛƴŘŜŜŘ ŀ ǘƛǘƭŜ Ƴŀȅ ŎƘŀƴƎŜ ōŜǘǿŜŜƴ ŜŘƛǘƛƻƴǎΤ ǎŜŜΥ http://www.abc-
clio.com/ODLIS/odlis_e.aspx#edition. Other edition-related elements such as onix:EditionType are mapped 
differently when not numerical ς following the model of illustration and ancilary content numbers and 
descriptions. 

http://www.abc-clio.com/ODLIS/odlis_e.aspx#extentofitem
http://www.abc-clio.com/ODLIS/odlis_e.aspx#edition
http://www.abc-clio.com/ODLIS/odlis_e.aspx#edition
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ONIX LIDO Value 
mappings 

Comments 

AncillaryContent/Number 

éAncillaryContentDescription 

éAncillaryContentType 

measurementValue 

displayObjectMeasurements 

measurementType 

n/a 

n/a 

Code list 25 

The LIDO container element 
objectMeasurementsSet (with 
its subelements) is generated 
on each occurrence of the 
onix:Number within 
AncillaryContent so it should 
only be mapped when 
numerical description is 
supplied. 

NumberOfIllustrations 

IllustrationsNote 

measurementValue 

displayObjectMeasurements 

measurementType=òNumber of 
illustrationsò 

 As for onix:AncillaryContent 
above, the container 
lido:objectMeasurementsSet is 
only generated when 
NumberOfIllustrations occurs 
in the source. 

MapScale measurementValue 

measurementType=òMap scaleò 

measurementUnit=ò1ò 

 Also mapped to display field 
with explanatory 
concatenations. 

Measurement 

MeasureType 

MeasureUnitCode 

measurementValue 

measurementType 

measurementUnit 

n/a 

Code list 48 

Code list 50 

Perfect correspondence. 

ExtentValue 

ExtentType 

ExtentUnit 

measurementValue 

measurementType 

measurementUnit 

n/a 

Code list 23 

Code list 24 

Perfect correspondence. Note 
that when extents are provided 
in Roman numerals, this is 
mapped to 
displayObjectMeasurements 
as the LIDO schema does 
specify how numbers should 
be encoded. 

EditionNumber measurementValue 

measurementType=òEdition numberò 

measurementUnit=ò1ò 

n/a 

n/a 

n/a 

EditionVersionNumber is 
mapped to 
displayObjectMeasurements 
as it can contain 
miscellaneous text as well as 
numbers. 

Note that LIDO lacks two aspects of specification that are present in ONIX: 

1. Pre-defined list of units to use with measurements; 
2. Specification of numeral encoding to use with measurements (e.g. Arabic or Roman numerals). 

This makes the mapping no less correct but may make aggregated 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 ς Event (lido:Creation) 

Bibliographic records generally hold very limited information directly about the processes involved in creating 
ǘƘŜƛǊ ƻōƧŜŎǘǎΩ ƛƴǘŜƭƭŜŎǘǳŀƭ ŎƻƴǘŜƴǘΦ aŀǇǇƛƴƎ hbL· ǘƻ [L5h Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘΣ ŀǘ ƭŜŀǎǘ ŦƻǊ ŎƻƳƳŜǊŎƛŀƭ ǇǊƻŘǳct 
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ǊŜŎƻǊŘǎΣ ǘƘƛǎ ŀǎǇŜŎǘ ƻŦ ŘŜǎŎǊƛǇǘƛƻƴ ƛǎ ŎƻƴŦƛƴŜŘ ǘƻ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ ŀŎǘƻǊǎ ƛƴ ǘƘŜ ǊƻƭŜ ƻŦ άŎƻƴǘǊƛōǳǘƻǊέ ƛƴ ǘƘƛǎ 
ŎǊŜŀǘƛƻƴ άŜǾŜƴǘέΦ  

Since the lido:event can refer to an extended period of time during which the process takes place, here the 
definition is taƪŜƴ ŀǎ ōǊƻŀŘƭȅ ŀǎ ǇƻǎǎƛōƭŜ ǘƻ ƛƴŎƭǳŘŜ ŀƭƭ ǘȅǇŜǎ ƻŦ άŎƻƴǘǊƛōǳǘƛƻƴέΦ ¢Ƙƛǎ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ƴŜŜŘ ǘƻ 
acknowledge and reference all of the relevant rightholders, whether for commercial, legal or moral reasons; in 
ŎƻƴǘǊŀǎǘ ǘƻ ǘƘŜ ƘŜǊƛǘŀƎŜ ǾƛŜǿǇƻƛƴǘΣ ǘƘŜ ǾŀǊƛƻǳǎ άǎub-ŜǾŜƴǘǎέ ƭŜŀŘƛƴƎ ǳǇ ǘƻ ǘƘŜ fixation of a Manifestation 
Singleton are not so relevant, as only the final product (normally) appears in a product description. 
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ONIX LIDO Value mappings Conditions Comments 

 eventType/term=òCreationò n/a  No ONIX element 
corresponds to this 
lido:event ï it is the 
implicit context for the 
Contributor composite. 

Contributor 

é/sequenceNumber 

eventActor 

é@sortorder 

  Each onix:Contributor 
corresponds to a new 
eventActor within the 
same Creation event. 

ProfessionalAffiliation/ 
ProfessionalPosition 

éAffiliation 

displayActorInRole n/a  Concatenation of both 
subelements to provide 
ñbrief biographical 
information, and rolesé 
of the named actorò. LIDO 
label attribute to 
distinguish from 
description below. 

ContributorDescription displayActorInRole n/a  Simple mapping of 
descriptive note for actor. 
Attribute @label to 
distinguish from above. 

NameIdentifer/IDValue 

 

NameIdentifer/NameIDType 

actorID 

é@pref=preferred 

é@type 

n/a 

n/a 

Code list 44 

 Simple mapping for an 
identifier for this actorôs 
primary name to the LIDO 
actor identifier (see fuller 
discussion of names and 
actors below this table). 

Alternativename/ 
NameIdentifer/IDValue 

 

AlternativeName/ 
NameIdentifer/NameIDType 

actorID 

 

é@pref=alternate 

é@type 

n/a 

 

n/a 

Code list 44 

 Simple mapping for ONIX 
alternative name ID. See 
discussion below. 
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ONIX LIDO Value mappings Conditions Comments 

 

TitlesBeforeNames etc. 

nameActorSet 

appellationValue 

é@label=òPerson name part 1: 
titles before namesò etc. 

@type=òPrimary nameò 

n/a 

n/a 

n/a 

 

n/a 

 The mapping for the 
ONIX Contributorôs 
primary name. The 
primacy of this name set 
is implicit in the ONIX 
message so there is no 
structural mapping to 
lido:nameActorSet. 

Alternativename 

Alternativename/ TitlesBeforeNames 
etc. 

nameActorSet 

appellationValue 
 

é@label=òPerson name part 1: 
titles before namesò etc. 

@type=òAlternative nameò 

n/a 

n/a 

 

n/a 

 

n/a 

 As for the primary name 
above, but note here the 
structural mapping to 
lido:nameActorSet to 
distinguish alternative 
names from the primary 
name and from each 
other. 

ContributorPlace 

é/RegionCode 

é/ContributorPlaceRelator 

é/RegionCode 

é/ContributorPlaceRelator 

é/CountryCode 

é/ContributorPlaceRelator 

é/CountryCode 

é/ContributorPlaceRelator 

nationalityActor 

éconceptID 

é@type 

éterm 

é@type 

éconceptID 

é@type 

éterm 

é@type 

n/a 

n/a 

Code list 151 

Code list 49 

Code list 151 

n/a 

Code list 151 

Code list 91 

Code list 151 

 Simple ñclassificationò-
styled pair (see section 
9.5.2). The term 
ñnationalityò in LIDO is 
vague, so the more 
specific ONIX ñcontributor 
placeò was mapped here 
with a @type attribute 
preserving the specific 
classes of place 
relationship (e.g. born in, 
died in, worked iné). 
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ONIX LIDO Value mappings Conditions Comments 

 

ContributorDate 

 

ContributorDate 

vitalDatesActor 

earliestDate 

é@label=òDate of birthò 

latestDate 

é@label=òDate of deathò 

n/a 

 

 

ContributorDateRole=ò50ò 

ContributorDateRole=ò51ò 

LIDO contains only 
ñearliestò and ñlatestò 
dates, so the conditions 
here restrict the more 
expressive ONIX date 
options to ñbirthò and 
ñdeathò respectively. Note 
the lack of a structural 
mapping since there is no 
ONIX container element 
for multiple 
onix:ContributorDate sets. 

ContributorRole roleActor/conceptID 

roleActor/term 

n/a 

Code list 17 

 This mapping acts exactly 
like the simple 
lido:classification 
mappings in section 9.5.2. 
and the actor role code 
list is of course a ñlocalò 
ID type. 



 

File: D4-2_Specification-of-technologies-chosen.docx Page 78 of 326 

LINKED HERITAGE                
Deliverable D4.2 

At this point it 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 semantic chains 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). 

 

LIDO actor name structures (simplified hierarchy and cardinalities) 

The first, simplified schema structure diagram here shows the part of the LIDO <actor> structure that contains 
names and actor identifiers. The key features to note are that 

¶ The identifier is attached to the lido:actor entity itself, rather than to a name for that actor; 

¶ ¢ƘŜǊŜ ŀǊŜ ǘǿƻ ƭŜǾŜƭǎ ƻŦ ŘŜǘŀƛƭ ŦƻǊ ŜŀŎƘ άƴŀƳŜέΣ ŀƴŘ ǘƘŜ ŀǘǘǊƛōǳǘŜǎ ŀǊŜ ǎƘŀǊŜŘ ŜȄŎƭǳǎƛǾŜƭȅ ōȅ ǘƘŜ 
nameActorSet container and the appellationValue data holder. It is not clear from the LIDO 
specification why each attribute is reserved to its respective level of description. 
 

This simple structure contrasts with the ONIX names structure pictured in the UML diagram below: 

 

The model of names in ONIX comes from the experience of assigning identifiers in the commercial world, 
where one actual person may use several publically available names, 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 levels of identification: 

Description 
level 

Explanation Identification Description 

Person The actual (ñnaturalò) 
person. 

Commercial view:; 
party to an 
agreement. 

Heritage view: 
attribution and 
collocation of 
works; rightholder. 

Commercial view: maybe be 
completely private, restricted 
information; possibly some 
contact information shared to 
allow licensing of work. 

Heritage view: all information of 
interest publically shared to 
enable research and add 
cultural value. 

Persona A public identity for the 
person (or occasionally, 
a group of people). 

Contributors are 
identified at this 
level. 

Commercial view: this is the 
normal level of identification, 
with private details linked from 
the name ID in a separate, 
restricted database.

103 

Presentation A textual variant of the 
name (for example, use 
of initials or full names; 
inclusion of name 
elements; element 
order). 

Presentations of 
names are not 
currently identified 
in either sector. 

Usually given as raw text value 
alternatives for a single name 
identifier. 

For this reason, unique identifiers in ONIX are assigned at the level of the name όάtǊŜǎŜƴǘŀǘƛƻƴέύ, rather than 
of the actor. ¢Ƙƛǎ ŀƭƭƻǿǎ ŀƭǘŜǊƴŀǘƛǾŜ ǇǊŜǎŜƴǘŀǘƛƻƴǎ ǘƻ ōŜ ǎǳǇǇƭƛŜŘ ŀƴŘ ƭƛƴƪŜŘ Ǿƛŀ άtŜǊǎƻƴŀέ ƛŘŜƴǘƛŦƛŜǊǎ ǎǳŎƘ ŀǎ 
ISNLΣ ŀƴŘ ŀƭƭƻǿǎ ǘǿƻ άtŜǊǎƻƴŀŜέ ǘƻ ōŜ ƭƛƴƪŜd by supplying identifiers in different name composites of different 
types104 e.g. άǊŜŀƭ ƴŀƳŜέ ŀƴŘ άǇǎŜǳŘƻƴȅƳέΦ Furthermore, bearing in mind the complexity of alternate 
presentations of names, and the many valid use cases for each, ONIX allows for 8-part structured names, 
ǿƘŜǊŜ ŜŀŎƘ ǇŀǊǘ ōŜŀǊǎ ŀ ǎǇŜŎƛŦƛŎ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ŎŜƴǘǊŀƭ άƪŜȅ ƴŀƳŜǎέ ǳǎŜŘ ŀǎ ǎƻǊǘƛƴƎ ŜƭŜƳŜƴǘǎΦ ¢ƘŜǎŜ ǊŜƭŀǘƛƻƴǎ 
are based on analysis of actual usage by ONIX data providersΣ ŀǊŜ ǎŜƭŜŎǘŜŘ άŦǳƴŎǘƛƻƴŀƭƭȅέ ǘƻ ŎƻǾŜǊ 
requirements for search, sort and display, rather than to express cultural or genealogical construction, and are 
sufficiently generalised105 to cover name construction conventions in the most widespread cultures and 
societies. The elements of the name may be concatenated by the recipient of the 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 actor/party, the recipient can group together names using a 
bridging ID like ISNI106 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 books, is decided at the 
contributor rather than name level, and this is reflected in ONIX. 

hƴƭȅ ǘǿƻ ƭŜǾŜƭǎ ƻŦ άǇǊƛƻǊƛǘȅέ ƻŦ ƴŀƳŜǎ ŀǊŜ ǊŜŎƻƎƴƛǎŜŘ ƛƴ hbL·Τ ǘƘŜ ǇǊƛƳŀǊȅ ƴŀƳŜ (as it appears on the product) 
and any alternate names; here again LIDO lacks flexibility through assigning the @sortorder attribute to the 
name element rather than the binary @pref. 

                                                             
103 See D4.1 section 6.2.1 on the ISNI, desiƎƴŜŘ ŀǎ ŀ άōǊƛŘƎƛƴƎέ ƛŘŜƴǘƛŦƛŜǊ ōŜǘǿŜŜƴ ƻǘƘŜǊ ŘŀǘŀōŀǎŜǎΣ ǎƻƳŜ ƻŦ 
which will probably remain restricted. 
104 {ŜŜ hbL· ŎƻŘŜ ƭƛǎǘ муΣ άPerson / organization name typeέΦ 
105 CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜƛǊ ŘŜŦƛƴƛǘƛƻƴǎ ƻƴƭȅ ǳǎŜ ǘŜǊƳǎ ƭƛƪŜ άƴŀƳŜέΣ άǎǳŦŦƛȄέΣ άǇǊŜŦƛȄέΣ άƭŜǘǘŜǊǎέ ŀƴŘ άǘƛǘƭŜέΤ 
specification for use with family, religious or cultural associations, honorifics, linguistic particles, literary or 
professional status and so on can be defined through examples in the specification and best practice 
documents, and local guidelines issued by national or language-specific user groups. 
106

 See ISNI homepage for more information: http://www.isni.org/  

http://www.isni.org/















































































































































































































































































































































































































































































































