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1. INTRODUCTION

Curated collections are the essence of memory institutions. Libraries, archives, and museums, in
particular, curate many collections, unified by their material nature or intellectual content, or both.
Curation means that the institution is responsible for creating and caring for the collections for
selecting,augmenting, preserving, documentingand researching items that keep memories relevant to
humanity and that pertain to a range ofdisciplinary interests. With the advent of information
technologies, cdtural heritage institutions have been moving paper-based documentation and
increasingly intellectual content as well,into digital formats managed byIT systems Consequently
collections have becomea fundamental feature ofdigital information organization systemsin this
sector. Collection structures and descriptionsprovide a variety of useful functions for users and
managers of digital libraiies, including technical capabilities for retrieval and evaluation of content
especiallywithin large digital environments that aggregatemany collections

Collection structures provide the organizational and intellectual context important to researchers, and
collection descriptions provide information needed by users for interpreting the réevance and
significance of individual items for their purposes.Collections are also important representations of
institutional identity for the organizations that invest in digitization and curation to provide public
access to th& specialmaterials. Moreover, with public access tadigital materials, individual s cannow
also build collections drawn from any number of institutional collections. Fostering a deeper level of
user engagement with large digital aggregation systems is a promising area féurther technical
AAOAT T pi A1 0846

This report presents the results of a collaboration between members of the IMLS Digital Collections
and Content (DCC) project and developers of the Europeana Data Model (EDM) to construct a formal
extension of EDM hat explicitly accommodates representation of collections and collection/item
relationships. The goal is to enhance the representation facilities of EDM, and to make EDM conducive
to representing collection-level data from DCC and othedigital content providers. Here we report on

the outcomes of the collaborationz use cases, requirements, and recommendations for modeling
collections in exchange and aggregation environmentg prefaced by a short section covering
background on the foundational DCC and Europeana figitives and an overview of related work in the
field.

Modeling Cultural Collections foDigital Aggregation and Exchange Environments



2. BACKGROUND

As recent technological innovations in web architecturentroduced new methods of linking content
and engaging users with digital materials and one anothefHeath and Bizer, 2011) the Digital
Collections and Content (DCC)and Europeanainitiatives were working independently on developing
large-scale cultural heritage aggregations for public access. The two initiatives share many common
principles and processes. They bring together similar kinds of content from a range of digital cultura
heritage institutions, and the basic mode of aggregation is the same: metadata are centralized and
indexed providing integrated access to descriptions and thumbnails that link back to the digital object
at the host data provider. Both groups have made pgress on the problems associated with harvesting
and integration of content from many diverse institutions as well as functionality for users to search,
browse, and engage with content.

Synergies between the two initiatives were first explored in a onglay workshop held in Crete in May
2011 in conjunction with the European Semantic Web Conference, resulting in ideas on adapting the
DCC data representation approach to be compatible with EDM and possible ways to extend EDM, with
the aim of supporting international interoperability. A second threeday working meeting, held at the
University of lllinois at UrbanaChampaign March %9, 2012, resulted in an outline and detailed plan
for production of this white paper. The coordinated data modéhg effort is intended to advance
interoperability between the two resources and with other aggregations, such as the Digital Public
Library of Americal The advances also have the potential to support faceted information retrieval,
topic modeling and other clustering technjues exploiting linked data and RDF, and utilaion of
relationships between collectionlevel and item-level representation to enhance functionality for users
and developers of largescale aggregations.

2.1 IMLS DCC

The IMLS Digital Collections and Conterproject (DCC) is a collaboration between researcherat the
Center for Informatics Research in Science and Scholarship and the University Library at the University
of lllinois at Urbana-Champaign funded by the Institute for Museum and Library ServicesINILS).
Originally proposed in response to an IMLS RFP in 2002, the resource was initially conceptualized as a
collection registry combined with a repository for item-level metadata,to provide a single point of
accessto all the collections digitized with funding from IMLS. Starting in 2007, the DCC expanded its
scope beyond IMLS funded content and continued research and technical advances on metadata,
interoperability, aggregation workflows, collection evaluation, subject access, and usability. The DCC is
now among the largest and most diverse cultural heritage digital aggregations in the country. At
present the aggregation contains collectiofevel and itemlevel metadata records representing
cultural heritage objects and collections for nearly 1500 cultual heritage institutions, large and small,
across 46 states and 3 U.S. territories, with 1737 digital collectis and over 1.2 million items.

One significant outcomeof the DChas been a data structure that supports representatioof collection
entities and the contextual information provided by colledion-level description. TheDCC collection
level schema was originallyadapted fromthe Research Support Library Programme (RSLP) collection
level schem& and has since been aligned the Dublin Core Collections Application Profil@his
architecture has proven to be vital to how users identify and understand individual digital objectand

1 http://dp.la/
2 http://www.ukoln.ac.uk/metadata/rslp/schema/
3 http://dublincore.org/groups/collections/collection -application-profile/
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how they comprehend the nature of content available to them within éarge aggregationas well asfor
retaining the identities of special collections and their institutions in a large digital aggregation on the
open web.

The Collection/ltem Metadata Relationships(CIMR) group was formed as part of the DCC to
investigate logical relationships between collectionlevel and itemlevel metadata and to explore how
automated processes andools canmake the most of bothtypes of metadatato improve access and use
of digital content (Renear, et al. 2008; Wickett, et al. 2010Dneprimary result of the CIMR project and
the continued research reportedby Wickett (2012) is a method for expressing relationshipdetween
collection-level and item-level descriptions aspropagation rulesalong with a framework for organizing
rules according to their logical features.These categories and the inference rules can be used to supply
detailed semantics for metadata vocabularies at the collection and item levels and to aid in the
construction of collection-level metadata recads from item-level information.

2.2 EUROPEANA AND BD

Europeana brings together the digitized content of Europe's galleries, libraries, museums, archiyes
and audiovisual collections. Currently Europeanajives integrated access to over 26 million books,
films, paintings, museum objectsand archival documents from some 2,400 content providers. The
content is drawn from every European member state. Europeana.eu is a search portal that provides an
interface to this wealth of resources in 29 European languages. Europeana, which receives its main
funding from the European Commission, is committed to provitig a platform for culture that is
accessible for allln addition to the portal, it works on providing core services, such as an APased on
fully open metadata.

The Europeana Data Model (EDM)is the schema underlying Europeana’s data ingest, management

and publication. EDM has been developed and maintained by the Europeana community. It aims to
standardize representation of heterogeneous records while supporting (1) the description of digital
resources and data ingestion processes separately frorhdse forthe description of original cultural

objects, (2) the retention of complete item descriptions from d& providers, (3) data enrichment by
Europeana and third parties, leading to multiple records for the same object4) the description of

complex objects, (5) linkingi AEAAOO OiF 1T OEAO OAOT OOAAOG j AT 1T AAPOONK
potentially described by third -parties.

EDM prominently features three classes of resources:

91 Provided Cultural Heritage Objects or CHO®dm:ProvidedCHDdenote the original object®
either physical (e.g. apainting, a book, etc.) or borndigital (e.g. a3D model), whichare the
focus of description and search in Europeana. The choice in granularity of description chosen
for the ProvidedCHO belongs to the data provider, within the limits of relevance set by
Europeana.

1 Web Resources éddm:WebResourgerepresent digital representations of the provided CHOs,
published on the web.

1 Aggregations pre:Aggregatior) group the Provided CHO and the Web Resource(s) into one
bundle, where information on the aggregation process is also recorded (e.g., the provider of
the data).

EDM alsodefines contextual resources that can be used to provide more information related to the
object (e.g.edm:Agentedm:Plae, edm:Conceptedm:TimeSpah

4 http://pro.europeana.eu/edm -documentation
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Note that in EDMore:Aggregationsare also used as context to create perspectives on CHOs (“proxies")
that carry provider-specific data on these objects, thus allowing one to separate it from data on the
same object from other providers (including Europeana). Thereforere:Aggregationis primarily used

in the model to serve as an organizing construct for repository managers and to aid in interoperability,
by providing assistance for harvesting or integration.

While many of Europeana's data providers maintain collectiotevel entities or descriptions (e.g. The
European Library> and the European Film Gatewef), Europeana itself does not make use of or
preserve collectionlevel information. The primary goal of this paper is to examine the technical
requirements for preserving, reconstructing and building collection-level entities within the
Europeana context.

5 http://www.theeuropeanlibrary.org
6 http://www.europeanfilmgateway.eu/
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3. RELATED WORK

From the institutional perspective, collections are imbued with significance and paramount to the role
of cultural heritage institutions in society.Archives, libraries and museums have their own disciplinary
methods for managng collections, and there are national laws regulatingsome ofthe responsibilities
and handling of physical collectionsas withlaws for sites and monuments records to protectmmobile
cultural heritage. The ICA (International Council of Archives) maintains a set of ISO standards (ISAD G,
ISDF, ISDIAH, ISAAR). IFLA provides international cataloguing rules and other recommendations for
library collections. Museumstend to follow SPECTRUM the prescription of collection management
processes from the British Collections TrustThe three international organizations ICA, IFLA and ICOM
EAOA 1T AOAO AT CAcCAA ET ATU Aiiii1T AARAEETEOEIT 1T &£ xEAO
OICEAMOIUG Oi OOADI 6 1 AGdthe phyiBal wllgdtidrsitherhsélves.Recently, however,
the intellectual commonalities behind the diverse materialityof collections has becomemore obvious

in their digital representation, andthere is new interest in multidisciplinary knowledge exchange on

the role and importance of the collections construct.

The introduction of digital resources into library catalogs was an opportunity to examine how
collection development and management functions were addressdd the library domain (Buckland,
1995; Atkinson, 1998). More generallywith digitization came an opportunity toreconceptualize the
collection beyond traditional notions rooted in physical proximity (Lee, 2000; Casserly, 2002), to
evaluate the sufficiency of collection developmenand evaluation processes for digital resourceéCovi
and Cragin, 2004), and to redefine roles and responsibilities around collection management in digital
environments (Kaczmarek, 2006).Yet, while digital content has grown and become increasingly
accessible,and scholarly discourse on collections has intensifiedd consistent definition of collection
hasnot emergel (see, for example, Hill et al., 1999; Lee, 2000; Currall et al., 2004; Wickett et al., 2010

Despite the lack of a widely agreedipon definition of collection, it is clear that h many cases,
collections themselvesare the entities that meet the information needs of researcherszor example,
Zavalina (2010) foundclear transaction log evidenceof searches specifically for collections in the IMLS
DCC aggregation.While these collection-level searches were less than half asommon as itemlevel
searches nearly one third of queries (880 out of 2740 queries in a 12&veek sample) were performed
to find collections rather than items Without any explicit representation of collections as individual
objects that can be searched for directly, users cannot reliablfind and identify collections.
Representing collections as entities in aggregations allowthese carefully curated groupings to
maintain their identity and to be indexed and retrieved as coherent objects. Studied how collections
are used have demonstrated how the environment of a collection aids the information seeking process
(Lee, 2000)and the need for usercentered flexibility in collection structures (Lee, 2005).

The creation of collections is an importantactivity performed by scholars as part of thé research
process. h the digital era, and especially in the humanities,these collectons are of value to larger
research communities andare now becoming scholarly products in their own right (Palmer, 2004).
30AE OPAOOI BOATT AU 1ARAABET rleriaxak thése DdEekssiohally©Oreatd by
memory institutions, but they mayalsohave a much more speculative natureScholars may travel long
distances to track davn a source of importance in a distant archive, or collect items only loosely
relevant to a context or concepthat is unfolding in an area of interest (Brockman, et h 2001; Palmer,
2005). More specifically, collections created by scholars for research purposes, while similar in their
thematic nature to special collections in cultural heritage institutions, are distinguished by the
OAT 1 OA@OOAT | AOGow ifidrdldded, dite@®dsodd@s WaR tofether to support deep

7 http://lwww.collectionslink.org.uk/spectrum -standard
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inquiry in an area of research (Palmergt al., 201Q. Additionally, many student projects result in
interesting collections following the project prescription, and more and more casual useid electronic
media make use of the capabilities of IT services to exchange information in the form of collections.

Most museum curators and cons&ators privately maintain collections of documents or other objects

that relate to a specific theme or adtity , which are often referredtoasO £l | AAOO6 j , 1 x AT A $T A
Doerr et al. 1997). Low and Doerr studiedthe internal and external knowledge collection and transfer

processes of several museums. Thegrgue that digital representations of museum collections for

research and publicuse should differ from the traditional institutional documentation practice and

present the relevance of items under multidisciplinary views.

Collections arealso powerful educational tools that can themeet information needs of educators and
students. While humanities researchers have a long history of using archivéke availability of digital
content has facilitated the use oprimary sources in education with more students being introduced to
and interacting with archives, special collections, and digital exhibits Since &hibits and collections
offer interpretive content and showcase only carefully selected materialsthey offer the student
guidance through a topic and can frae the resources within a historical context (Gueguen, 2010).

Thus, dgital collections can take many forms, including interactive exhibits or online tours, with open

ended potential for the creation of new collections from multiple, distributed content poviders

(Palmer et al., 2006). This flexibility, however, calls into question what might qualify as a collection in

the digital arena, to which degree representations of physical collections in digital form are also

collections in their own right, and more generallywhether the term is linguistically overloaded with

multiple senses that are not reducible to a common cor@ne interpretation is that any set of resources

i AAOGET ¢ A OAO 1T £ AOEOAOEA NOAI EEZEAOC-AM®AAGAT 11, ARDBIAT
Fielding, 1998)." AEOI AO AO A1 8 j¢mnmgq DOI bi OAA OEA AAOAI T bi Al
libraries, which were conceptualized assub-collections of digital library collections based on a

common attribute or relation to a wmmon subject. These approacheare not restrictive enough,

however. For example, they could not necessarilyigtinguish a group of items retrieved through an

online search from the kind of collections that are developed by libraries, archives, museumsahgh

systematic selection of items, or the research collections created by scholars, or the other collections

intentionally crafted by individuals, groups, and organizations.

There have been many arguments in favor of the usefulness of collection descigot for institutional
administration and for supporting scholarship (Brack et al., 2000; Sweet and Thomas, 2000).
Collection descriptions are designed to provide a range of information specific e collection as a
whole, such as creator, location, forna, extent, audience, access rights, collection policy, provenance,
etc., creating a context that aids scholars in identification, interpretation, and use of items within a
collection. Collection-level metadatacan re-contextualize orphaned items by providng access points
that are lacking in itemlevel descriptions (Foulonneau et al.,2005). Contextual information may
include an account of relationships between a set of documents or information about how archival
records are organized. As noted by Duff anibhnson (2002):

O4EA O1 OATEOU 1T £ OEA OAAT OAO DOI OEAAO ET £ Oi AOGEI
must comprehend the records in their context rather than as separate disembodied items.

Without this context information, the historian could easiy misinterpret the meaning or

OECT EEZEAAT AA T &£ OEA ET &£ OI AGEITT ET A1l ET AEOGEAOAI

It is important to provide for the recording and presentation of contextual information,so that
scholars may understand resources as being situated in a context thatses either from external (e.g.,
historical or geographic) associations or the provenance of the resrce itself. @ntextual metadata has
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long been recognized in the archival community as being central to facilitating access to documents in
archival collections (e.g., Bearman, 1992).

Heaney (2000) developed an analytical model for describing collections that informed the creation of
several schemas for collection description (Shreeves and Cole, 2003). Some of the most-kmstiwn
and widely used schemas focultural heritage materialsthat allow for the representation of collections
are the Dublin Core Collections Application Profile (Dublin Core Collection Description Task Group,
2007), RSLP (Research Support Libraries Programme) (Powell, 2000), NISO Z39280x (National
Information Standards Organization), and Encoded Archival Description (Library @@ongress, 2002).

Utilizing collection descriptions to full advantage for technical capabilities and user experience is an
important area of research and deviepment, especially for repositories that include resources from
multiple sources. In particular, Lourdi et al. (2009) has developed an approadbr the integration of
collection descriptions from different schemasbased on an ontology of cultural heritagenaterials.
Metadata techniques being advanced by the Dryad project are also of interest. Although their content
focus is quite differentt data associated with published research their aim of implementing
metadata propagation and inheritance functionality Greenberg, 2009) relates to approaches explored
by the DCC for exploiting relationships between collectiorand item-level metadata(Wickett, Renear,
Urban, 2010). Additionally, contextual metadata can play a critical role in the preservation of digital
objects (Beaudoin, 2012), and as we argue in the next section, collectitavel information canserve as
important contextual information for items.

The representation and description of resources in distributed information environmentscalls for
clear distinctions between the various stewardship roles taken on by participating institutions. fie
Metadata Encoding and Transmission Standard (METSpr objects in digital libraries includes fields
that differentiate between certain stewardship roles involved in the maintenance and dissemination of
digital objects. In particular, METScaptures information about the many agents responsible for a METS
document? those responsible for preparing metadata for encoding, for the document or collection
being described, for preservation functions, and for dissemination functionddowever, these fields
attend more directly to recording information about metadata records than cultural resources
themselves. The stewardship gles discussed in Section 6 have some overlap with the roles
documented by METS, but are specifically designed to capture stewardship of collections in digital
aggregations

A number of digital library efforts to formalize objecs and relationships also have important
implications for collection data modeling. For example, one of the begkhown formal models, Streams,
Structures, Spaces, Scenarios, Societies (5S), provides a comprehensive mechanism for modeling every
aspect of a dbital library within a cohesive set of mathematical formalisms (Gongalves et al., 2004).
The digital library model developed by Meghini et al. (2010) is explicitly based on first order logic,
addressing digital objects, descriptions of those objects, arlde schemas from which descriptive terms

are drawn. In addition, the CIDOC Conceptual Reference Model (CRM) provides an ontology that
supports the integration of descriptions of cultural heritage objects from multiple sources (Doerr,
2003; CIDOC, 2010andis also an ISO standard (1SO21127)

In 5S, collections are modeled as mathematical sets of digital objects. Although the model provides for
explicit accounting of metadata describing digital objects and for a catalog of metadata that pertains to
the objeds in a collection, there is no explicit allowance for collectiofievel description. Gongalves et al.
(2004) does not discuss whether collections can themselves be treated as digital objects, but it does
not appear to be the case since the authors suggekat the description of a collection happens only by

8 http://www.loc.gov/standards/mets/
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virtue of descriptions of the digital objects that are members of the collection. In contrast, Meghini and
Spyratos (2007, 2010) attend to collections directly, arguing for a distinction between colleath
extension, modeled as a function that assigns a set of documents to a collection, and intension, given as
a function that assigns a description (a set of terms) to a collection. The assignment of descriptive
terms to collections, however, is simply vidhe terms assignedo members of the collections.

The CRM is intended to be comprehensive and applicable to a wide range of cultural heritage

materials. For that purpose, it defines concepts that have been empirically recognized in relevant

cultural heritage documentation as a common reference for information integrationThe current

version of the standardA A EET A O A A1 dlidcdomd@s dggiegafidrs ap physical things. The

model derives its concept of collection fromthe intentions of curators in creating collections, stating

OEAO OEAU OAOA AOOAI AT AA AT A 1 AET OAET AA | AOOAGAA AT A
or more instances of E39 Actor over time for a specific purpose and audience, and according to a

particular collection devell i AT & DI AT 6 j#)$/#h ¢mpmngs8 )1 AAAEOEITh
AOT T AT %wxy #1711 AAOGEIT ET DOOOOEO 1T £ OEEO bPi AT 86 4EC
expectations about the creation and maintenance of collections as information agization artifacts.

However, it has not yet been verified ifthe CRM representation of collections as physical objects

AgOAT AO O 1 OEAO OOAO 1 O Iardelscald digitdl a5greydtibnl ahdfedctindel 6 OAT A
scenarios
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4. CHARACTERIZING THEGINCEPT OFCOLLECTION

In this section we aim to constrain the concept otollection to define more clearly the kinds of
collections to which our modeling recommendations apply. Throughout this paper, our focus has been
on cultural heritage collections, whether gathered by an institution, such as a library, archiver
museum, or by an individual for personal purposes. Even within these constraints, collective objects
assume many forms: virtual exhibitions, maskups, portals, groupings ® user-provided content,
pinboards, bookmark lists, and even bibliographies may be considered examples of collections. For the
purposes of the modeling requirements and recommendations discussed here, our concept of
collection emphasizes (a) the collectingprocess, (b) the curatorial or intellectual intent behind a
collection, and (c) the premise that while collections do not have substantive content beyond their
items, they are meaningful information objects in their own right.

A collection is a group of bjects gathered together for some intellectual, artistic, or curatorial purpose.
In addition, welimit our attention to collections that satisfy the following constraints:

1. The collection has members that have been gathered together in the past or will be
gathered together in the future.

2. Membershipin a collection is determined by some criteria that fit the purpose or intentions
of the collector.

3. The collection may be treated as an individual object for purposes of description, access,
and curation.

This is a broad conception of collections, which may be further divided into more specific kinds of
collections. These specific kinds may be defined according to the stewardship relationship a collector
expects to take on with respect to the items in a collecth, or according to the particulars of the
criteria used to determine collection membership.

4.1 HOLDINGS COLLEGINS AND REFERENTIACOLLECTIONS

In the digital age, there are many important collections created by institutions and even individual
scholars that do not imply that the creator has taken overownership or custodianship of the items
gathered into the collection.This is in contrast to the institutional stewardship relationship between
collections and individual itemsfrequently found in museum exibits, special collections, archives, and
general library collectionsthat are produced and maintained by librarians, archivists, and curators.

Given the difference between what can be inferred by membership, it seems useful to distinguish
between collections that do not comprise the items themselves, but only reference them, and
collections that directly comprise their items.

1 Holdings Collection : A collection ofitems in the custodyor control of an organization or
curator.

1 Referential Collection: A collection referring to rather than directly holding its items.

The distinction between holdings collections and referential collectioa is relevant for determining
rights over and access to the content brought together by a collection. It is also relevant for reasoning,
and in general membership in a holdings collections may be used to infer more facts about individual
items than membership in refeential collections. For example, an institution providing access to a
collection will generally also be able to provide access to the individual items (where technically
feasible), but a researcher providing access to a referential collection may not hathe appropriate
rights to give access to the itemswvithin that collection. In general, there are no reliable means to

Modeling Cultural Collections foDigital Aggregation and Exchange Environments 11



guarantee complete and exact longerm access to material that is referred torather than held
physically by the collector.

It is worth considering whether to make a parallel distinction between institutionally developed
collections and collections developed by private individuals, i.evhether "amateur" collections follow
the same principles as "professiondl ones. Private collectors are frequently much more "scientific"
than commonly assumedand tey may differfrom institutional collectors more in what they regard as
relevance, rarity etc., than in the type of questionshat motivate their collecting activities. These
collectors may tend to collect a special category of thingsather than related objects.Bekiari, et al.
(2008) have shown that the most complex collections are in smathuseums which are typically more
bound to a local contexthan to a global theme

Such a view motivated by the behavior of collectors of physical collectionsienders the distinction
between aholdings collectionand a referential collectionless clear except for questions of acquiring
actua content. The more we restrict the intellectual form of what we c# a referential "collection," the
more likely reasoning based on uity criteria will be the same for physical holdings collections and
referential collections.

Overall, the differences between physical holdings collections and referential collections aret
significant enough at the general level to justifffundamentally different modeling approaches, or to
exclude collections created by individuals for personal purposes from participating in the functional
roles of collections in aggregation and exchangenvironments. The usefulness of collection
descriptions in the scenarios described in the following section deperstbn the quality of description,
which may be just as high for aeferential collection as for a collection where items are held by the
collecting institution.

4.2 UNITY CRITERIA

We refer to thecriteria that determine whether an item is gathered into a particular collection asinity
criteria. These criteria are a formulation of the decisiommaking process that guides the development
of a collection and capturethe ADOA O1 O.&Mkesekilitedidhdredelevant for use and interpretation
of individual items within a collection. In addition, unity criteria could be used to supportcollection-
level-to-item-level reasoningin cases where items that are gathered together can be characterized by
criteria that allow for inferences about items based on their membership in a collection

Unity criteria for collections are often expressed in character@EA AT 11 AAOGEI T OEOI AGh 0O
%001 PWaddesdod Bequesi FRontan Britaind hAnci@nt Europe 4006800 B h O3 EO (AT O 311 A
#1711 AAOETT068 1!1 OET OCE OEAOA OEOI AO AOA OOCCAOOEOA 1 &

to a cultural phenomenon, they may not provide reliable evidence in general. A detailed account of a
method for assessing and describing the relevance of cultural heritage objects and collections can be
found in Russell and Winkworth (2009).

The British Museum's foundirg collection was the 71,000 books, antiquitiesand natural specimens
bequeathed to the nation bySir Hans Sloangin 1753. It is maintained as a collection within the
i OOAOI 80 EI 1 AET cO8 4EA OTEOU AOEOAOEIT cEofleciddE A OAT 111
membership is evidence of what Sir Hans Sloane (and possibly his contemporaries)dienown and
evidence of his research interest. Standard criteria are spad¢i&ne constraints, culture constraints, and
object type constraints. For instance, e Sir John BeazleyArchive in Oxford contains the world's

9 http://www.britishmuseum.org/about_us/the_m useums_story/sir_hans_sloane.aspx
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largest collection of photographs ofancient Greek painted potterycombining an object type with a
temporal and cultural constraint).

More formally, we can distinguish four general categories, similar to the types of relevance described
in Bekiari, Doerr and LeBoeuf (2008), that may be used to determine whether an individual itei
suitable for membership in a collection

1. Nature: The individual constuction or form of an item provides evidence or information
about the context of its creation, or means that the itemis likely to be of significant value over
long periods of time

2. Example: An item exemplifies a particular category or type of thing

3. Witness: An itemwas present at an event or in a perioaf interest, carrying direct evidence
from that presence or simplyserving as an illustration of the relevant context.

4. Aboutness: An itemrefers by form or content to some person, object, place, evengr
phenomena of interest.

Examples of items included in collections on the basis of their nature include fine art objectientific
equipment, manuscripts,and unique archaeological finds Iltems that meet unity criteria based on
exemplification include objects such asnatural history specimen,a set ofethnological material, and
individual objects from an archaeological mass find. A collector might use unity criteria based on
witness and historical presence to select relevant objects fax historical heirloom collection or for the
curation of the personal library of a famous scholar. Aboutness criteria have shaped many familiar
subject-based collections that feature items likebusts of Roman emperors, inscribed stones, birth
registers, letters,or literature.

The four categories provide an intellectual basis fodetermining collection membership, and & item
may be included in a collection due to a combingion of reasons rooted in the categories The
categories are not fully independent, but are intendedo emphasize core aspects of decisiemaking
about collection membership. For example, it could be argued that Example and Witness aagiations

of Nature. On the other hand, the kinds of inferences that may be drawn from the collection context
provided by a collection based on Aboutness are likely to bdistinct from those that arise from
collections based on Nature, Witness, or Example

The context of interest may be described by restriction to a particulatime-span or place. It may be
restricted further to a particular thing, actor, event orplace; a type of things, actors, events or places
or any reasonable combinations of those. These restrictions constitute a major focus of collecti@vel
attributes that may propagate tothe item level or at leastinform the item level. In addition, knowledge
aboutthe collector may allow for inferring relevant knowledge even without explicit collection criteria.

The distinction between referential collections and physical holdings collections, and the exploration
of the dimensions that characterize unity criteria, are contributions to the development of a rigorous
definition of the concept ofcollectionto support the functional and intellectual roles of collections in
digital aggregations and exchange environmenthat are discussed in the following section.
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5. THE ROLES OF COLCEIONS AND COLLECTINODESCRIPTION IN
AGGREGATION SCENARIO

There are many ways thatcollection-level entities and collection descriptions support users of digital
aggregations, as well s the interests of content providers and the operational side of access services

and collection development for aggregations. Here we present several selected examples, focusing
primarily on the user experience.

5.1 REPRESENTING DATAROVIDERS

Swedish Opa Cultural Heritage (SOCH) is the Swedish national aggregator of cultural heritage
collections!® and currently provides more than one million item records to Europeana. The SOCH

portal (see Figure 1) represents not only cultural heritage items bualso collection objects amling)
that can represent collectionsor exhibitions.

krincla = [ -]

FPREA b 0 sosEsTaT Fo [ Er]

“ Vegautstillningen

Bildsamling

" Type of object Collection
Date 1880

Place Amerika, Asien, Europa, Alaska,

FIGUREL: ACCESS TO CULTURBDLLECTIONS

Clicking on a given collectiodlevel object gives a detailed recordThumbnails of items (or sub
collections/-exhibits), which can be expandegdare also displayed on the pagdecause Europeana does
not yet represent collections, items provided by SOCH lose collection context as item metadata is

mapped to EDM. SOCH is one among maayropeanadata providers that stand ready to benefit from
collection-level representation in EDM.

10 http://www.kringla.nu
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n place
BROWSE SEARCH RESULTS

Terms of Use

Vega exhibition ( Photo
Collection )

Source: National Museums of
World - Museum of Ethnography

FIGURE2: REPRESENTATION GFONTENT PROVIDER

In the SOCH aggregationhé content provider is represented through the collectiodevel metadata
with a link that allows users to access the collection and its individual items in the original context
hosted by the content provider In the case of Figure Zthe content provider is theNational Museum of
Ethnography. This kind of representation and hking increases the institutional presence of providers

in aggregation systems and allows users to access content from both aggregations and institutional
providers.

5.2 PROVIDING CONTEXIOR ITEMS

Figure 3 shows an item record abstracted from its contexin the IMLS DCC aggregation. Without
collection-level information to accompany the item record, this historical photograph offers a
compelling but rather uninformative image of a dilapidated farm structure. While the item's
description field provides one doscure clue to he wider context of the item (In album (disbound):
Negro life in Georgia..); only an unusually dedicated user might glean the implications of this
statement or, alternatively, seek further evidence. Why should a user be interested in shphoto, other
than for its aesthetics or age? What is the significance of this picture? Why was it worth collecting?
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[Exterior view of dilapidated farm
buildings]

Contributor

Du Bois, W. E. B. (William
Edward Burghardt} , 1868-
1963 (collector.)

Type

» Stilllmage

« graphic

« Gelatin silver prints-1890-1900

Date

« [1899 ar 1900)
« [1899 ar 1900)
« [1899 or 1900]

Format
« 1 photographic print : gelatin silver.
» graphic

Description

« In album (disbound): Negro life in Georgia, U.S.A., compiled and
prepared by W.E.B. Du Bois, v. 3, no. 258,

«» No known restrictions on publication.

» Original albums; Restricted access; Served by appointment only.
» Bé&w copy prints for LOT 11830 are provided as surrogates of

FIGURE3: PHOTO WITH ITEM_.EVEL METADATA

Collection information, shown alongside the ame photagraph and recordin Figure 4, revealsthat the

photograph is part of a cohesive exhibit, constructed for the Paris Exhibition of 1900 tdepict the

"history and present onditions of African Americans" Collectiortlevel contextual information imbues

the image with new sigiificance. Information about how an item has been curatee including why

and by whom it was gathered into a collection-is a valuable function of collection description.

Collection description also serves to augment information in an item record. In thisame example, the

EOAI OAAT OA OOCCAOOOh AU A DPAOAT OGEAOEAAT OOAOGAI AT O |
Al 1 OOEAOOGEIT O OEA EOAT xAO AO A Aiii1l AAOGI O j10 AbOO,
"88j AT 11 AAOT O8qotA 4 EAME AKD 1SIONAGEI6T AAAAGOEAOGOETT AO A Al
information is essential for situating a resource in context and fully understanding the sometimes

limited or obscured information in item records.

Afg€an American Photograp!
sembled for 1900 Paris
xhibition

[Exterior view of dilapidated farm
buildings]

The Paris Exposition of 1900
included a display devoted to the
history and "present conditions” of
African Americans. W.E.B. Du Bois
and special agent Thomas J.
Calloway spearheaded the
planning, collection and installatio
f the exhibit materials, which
luded 500 photographs. The
Libvary of Congress holds

IsPartOf

African American
Photographs Assembled for
1900 Paris Exhibition

Contributor

Du Bois, W. E. B. (William
Edward Burghardt) , 1868-
1963 (collector.)

Type

in the exhibition (LOTs11293- . Sulllmage
11308), as well as material o ) « graphic
specially compiled by Du Bois: four « Gelatin silver prints-1890-1900.

photograph albums showing

"Types" and "Negro Life" (LOT Date
11Q30Y threa alhiime antitlad "The « [1899 or 19001

FIGURE4: CONEXT GIVEN BY COLLEN DESCRIPTION
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We can also observe the value of representing this collectidavel information from a retrieval
perspective. Added to indices used for search and retrieval, the text of collection descriptions increases

thesearchnsyshi 6 0 OAAAI 1T 1T &£ OAAT OAO OAI AOAT O arekample, M OA OUS8

item-level search fa keywords "African Americans"would fail to return this artifact, and many of the
others in this collection, because those terms do not appear ithe item record. Incorporating
collection-level description into the search index effectively expands the number of relevant terms to
be matched against a query. In other cases, collectitevel information could help narrow a search to
increase precisionby supplying terms tofurther refine queries.

5.3 MANAGEMENT AND PRESHATION OF SEARCH BELTS

A user interested in water rights in the American West, seahing IMLS DCC for the phrase "water
rights", will find nearly 5,000 item-level results (seeFigure 5). Most of the results are highly specific in
topic, such as biographies of historical figures with no obvious connection to the history of water
rights. Few of the results, presented with snippets of the records, explicitly relate the item to the

search/£l O OxAOAO OECEOO68

EOAT OAOGOI 00

I EEA OEAOAR

resources? This quandary stems from an inherent limitation of item records (absent collection
records), rather than a limitation of the retrieval mechanism or imterface design. Item records, by

design, are highly specific in description; therefore it may be difficult to locate their relevance to, and
position within, a broad, historical contextor even a long list of deontextualized search results.

Richard Melrose, Portrait. [graphic]
Created by null

Richard Melrose [graphic]
Created by null

Created by null

11751 matches for "water rights" - showing highest-ranked 4815

View original at University of California. California Digital Library California 94720 United States]
View all matching items from Photograph Collection on Anaheim Local History

View original at University of California. California Digital Library California 94720 United States]
View all matching items from Photograph Collection on Anaheim Local History

Portrait of an engraving of George H. Bonebrake, [s.d

- View original at University of Southern California California 80089
-
View all matching items from California Historical Society Digital Arf

1-10 of 4815 items

FIGURES: ITEM LEVEL SEARCRESULTS

Collection results, shown in Figure 6 augment the item results to provide a more intuitive view of the
landscape of available resources in the aggregation and how they are organized into collectionsend

can choose to filter an iterlevel search by collections devoted to spdfic thematic aspects of the
"water rights" topic, such as water rights related to North American Indians and territorial struggles or

collections specific to state or region.
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QSRS cotection Matche:

Collection matches for "water rights"

1 - 10 of 63 callections

New Mexico Waters (332 relevant items)

Mew Mexico Waters contains historical source materials about rivers, irrigation, ecology, and the economic impact of water resources
on communities in New Mexice, primarily along the Rie Grande. The material is from the collections of the Center for Southwest
Research and the Map and Geegraphic Information Center, University Libraries, University of New Mexico. Additional information on
these and... More Details

La -
[ .
3 \?“wr

: %

s g : :

University of New Mexico. University Libraries New Mexico 87131 United Statest?

Indian Affairs Collection

This digital collection contains cor d and d relating to Indian affairs in New Mexico, during the Territorial Period.

Most of the materials either originated in Santa Fe, or were sent to Santa Fe from Puebles including Laguna, Cochiti, sleta, Zia, Santa
Ana, Sandia, San Felipe, Nambe, Jemez, Pojoague, San lidefonso, Santa Clara, Sante Domingo, and Tacs. Thematically, land
issues,... More Details

University of New Mexico. University Libraries New Mexico 87131 United Statest?

Western Waters Digital Library (2505 relevant items)

The Western Waters Diaital Librarv will be a distributed collection of materials from research institutions in the Western United States

FIGUREG6: COLLECTION LEVELEBRCH RESULTS

This use of collection descriptions, tosupplement highly specific search results, is particularly
important for systems that perform retrieval on the full text of items but do not displayhat text along
with the results, whether due to intellectual property issues or technical constraints. Supplying
elements of the collection description alongside item records in the course of search and retrieval can
help orient a userand assist in movingmore effectively throughavailable search results.

5.4 ASSESSING RELEVANBED ACCESSIBILITY

IMLS DCC has a colorful collection of slides from the Baltimeo Streetcar Museum. In Figure 7
collection-level contextual information augments a photgraph of a streetcar in Baltimore. The
collection description suggests that the collection as a whole may function as a coherent local history
or educational resource: "these pictures show a way of life that ended when the lasteetcar went out

of service".
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This item Is part of the collection . .

Baltimare Transit Co. and Baltimore Transit car number 3226,
Paotomac Edison Slides - . A

Baltimore Streetcar Museum Gardenville Yard on Belair Road,
This collection of four hundred and Bﬂltlmore

eight 35-mm color slides of %
Baltimore Transit Co. and Potomac

Edison streetcars, photographed Creator

between 1952 and 1953 by Miller, Edward 8., 1920-
Edward S. Miller, captures scenes 2010

of Baltimore City and its suburbs =

and of the Frederick to Thurmont Subject

line Just before electric railroads all Baltimore (Md.); Baltimore
but disappeared from these Transit Company; Street-
locales. In the early ningteenth railroads; Streets

century streetcars were a popular

means of transportation, carrying Description

workers to places of employment Photograph of Baltimore
and families to schools, movies, Transit car number 3226 at the Gardenville Yard on Belair Road in
and recreation areas. Used heavily Baltimore, Maryland.

as late as World War Il when fuel

was rationed and many people Publisher

relied on public transportation to Maryland Digital Cultural Heritage Program

getaround, the streetcar by the

early 1950s had lost its battle for Type

riders. The automobile, which had Image

become more affordable and

provided mare personal freedom, Format

and buses, which were more Digital reproduction of 1 color slide, 23 x 34 mm

maneuverable and less obstructive,

were replacing the streetcar. By Source

1652 when Ed Miller took these Baltimore Transit Company and Potomac Edison Slides; slide 854
pictures with a Leica M-3 camera,

the streetcar, though still in use, Relation

was on its way out. Thus these Is Part Of Baltimore Transit Company and Potomac Edison Slides;
pictures show a way of life that Is Part Of the Maryland Digital Cultural Heritage Program

ended when the last streetcar went

out of service — in Baltimore in Coverage

1963, when the last streetcar was 1951-1960

retired, and in FrederickiThurmont

in 1955, when the Potomac Edison Rights

line converted to diesel engine Property of Ed Miller. Copyright protected and permission to
locomatives. reproduce this item is required and may be subject to copyright,

FIGLRE7: COLLECTION DESCRIP®ON DISPLAYED WITHTEM DETAILS

Certain elements in the collection record, beyond the description field, give more comprehensive
context z not only about the provenance of items in the collection bualso about the availability of
items for different kinds of use. Certain aspects of item context, if shared across all items, are
sometimes abstracted from item records into collection records to reduce redundancy.

Audience

« General public

« Genealogists/History Enthusiasts

+ K-12 students

« Undergraduate Students

« K-12teachers and administrators

+ Scholars/Researchers/Graduate Students

Interaction With Collection
+ Search
« Browse

Copyright & IP Rights

Property of Ed Miller. Copyright protected and permission to reproduce this item is
required and may be subject to copyright, fees, and other legal restrictions. For more
information please contact the Baltimore Streetcar Museum, 1801 Falls Road, P.C. Box
4881, Baltimore, Maryland 21211

Size
408

Frenquency Of Additions
Irregularly

Supplementary Materials
« Contextual information
« Bibliography(s)

FIGURES: EXCERPDF COLLECTION RECORD

The detailed collection record,an excerptof which is shown in Figure 8 offers highlevel guidance to
users. Pragmatic properties of the collection record supply information about the rights for the
collection as a whole, oroptions for interacting with the collection (such as searching or browsing), on
potential audiences, on collection size and completeness, and on available supplementary materials.
These properties allow the potential usefulness of any given resource to be fullymoited.
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5.5 CONTEXT AND NAVIGADN

Bodmer Aquatints is a collection of watercolors, hosted at the University of UtaAnd accessible
through the IMLS DCC aggregation.

Bodmer Aquatints

Snags (Sunken Trees) on the Missouri

Subject

» Snags (Forestry)-
Missouri River;
Steamboats—Missouri River
+ Missouri River

Description

Tableau 6 - A steamboat
works its way through
sunken trees on the river.

Creator
Bodmer, Karl (1809-1893)

Publisher
J. Willard Marriott Library,

R

University of Utah

Date
1841-04-01

Type

Image

FIGURES: ITEM VIEW OF AN IMGE

Figure 9 shows the item-level information for one item from this collection. The item as it appears in

this view could be imagined to satisfy various user interestsuch asthe history of river transportation,

but information about the context of the item is not represented explicly. The dc:date information

OO0GCCAOOO OEAO OEA x1 OE EAO OiIi AGEET ¢ O Al -04-EOE ! AOE
npoqh AOGO 111U A ETIxI AACAAAT A OOCAO AT 61 A AA AgGPAAO
thereby infer the background of he piece.Adding the collection description to this view casts the item

in a new light.

FIGURELO: COLLECTION INFORMAON PROVIDES CONTEXOR ITEMS

Figure 10displays the collection description in the sidebar of the item view, drawn from the collection
OAAT OA AOOI AEAOAA xEOE AT A TETEAA O OEEO EOAId O+AC
1832-1834 expedition through the American west by Prince Maximilian zu WiedFor over one
hundred-Z£E £0U UAAOO "1 Ai A0O8O ANOAOET OO EAOA OAI AETAA A 1/
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