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In the networked age, the efforts of the cultural heritage community to create a compelling pool of digital resources
for teaching, research, and learning have yielded a range of strategies for integrating content. A quick overview of exemplary
projects reveals how the sustainability of these strategies is directly related to the maturity of standards enabling data sharing
and aggregation. In other words, the more standards start to infuse the daily activities of describing content in visual resources
collections, museums, libraries, and archives, the more successful the attempts to aggregate become.

Consider the following snapshots of prominent content aggregations:

The AMICO Library was conceived in 1997, a full year before eXtensible Markup Language (XML) became a W3C
recommendation, let alone a household name in cultural heritage institutions. Lacking a readily available standard for data
encoding, the AMICO consortium invented a data format consisting of a field-prefix (such as OTY for Object Type) and the
field delimiter “}~" to exchange information." The burden of gathering data for the twenty-seven required fields describing the
artwork, plus the sixteen required fields describing its surrogate, and exporting them in a non-standard format required many
data contributors to dedicate full-time positions to the endeavor of sharing information.

In 1999, a consortium of California institutions decided to try a different approach to integrating museum content:
Museums and the Online Archive of California (MOAC)? implemented a mark-up standard from the archival community
(Encoded Archival Description or EAD) to bring their resources into an existing state-wide aggregation of library special
collections and archival content. While the standard proved capable of transporting the desired information, its deep roots
in archival practice made EAD an unlikely candidate for museum-wide adoption. One of the keys to the project’s success was
the local availability of database tools which masked EAD’s complexity to the museums and facilitated the transformation of
collections management information into the Online Archive of California’s data format of choice.

RLG Cultural Materials, online since 2001, has reaped some benefit from an increasing adoption of XML in the
community. However, the libraries, archives, and museums participating in the effort displayed such diversity of practice in
describing collections that RLG adopted a policy of “come as you are” rather than to stipulate a single contribution format.

In contrast to AMICO and MOAC, this decision shifted the burden of data integration largely to the aggregator. Just as the
museums in the case of AMICO, now RLG dedicated full-time positions to re-formatting incoming collections so they could
successfully be queried as a union resource. ARTstor, launched in 2004, has faced many of the same challenges.

In the visual resources community, the Union Catalog of Art Images (UCAI) project at the University of California, San
Diego began studying the possibility of aggregating descriptions to facilitate copy-cataloging among slide libraries in 2002. The
capability to automatically cluster descriptions for surrogates of the same artwork coming from different institutions emerged
as a key requirement for the project. While clustering algorithms had been successfully used in the RLG Union Catalog across
a body of highly standardized bibliographic MARC records, the lack of standardization in key data elements such as agent,
title, date, repository name, and work type among UCAI partners turned out to be a major obstacle for replicating the same
technique in a visual resources setting.?

During the life-time of the two UCAI Mellon grants (from the 2002 inception to the Phase Il final report issued in early
2006), the world of standards changed significantly, and not in small part thanks to aggregation projects and organizations with
a vested interest in building out the standards infrastructure. The members of the UCAI team and the lessons learned in trying to
aggregate visual resources content have been essential in shaping the VRA Core 4.0 (beta), and particularly its associated XML
Schema.* ARTstor supported the Getty Trust in creating and testing an XML Schema for encoding a subset of the Categories for
the Descriptions of Works of Art (CDWA), aptly titled CDWA Lite.> RLG, in its new incarnation as RLG Programs/OCLC, plays an
active role in disseminating the use of CDWA Lite among museums.®

Both the VRA Core and CDWA Lite are intimately tied to the standard that is the focus of this particular issue of the
VRA Bulletin. Cataloging Cultural Objects—A Guide to Describing Cultural Works and Their Images (CCO), a data content
standard for describing works of material culture and their surrogates, has been shaped primarily by professionals associated
with the visual resources and the museum community, with library and archival professionals serving in advisory roles. As the rest
of this article (and other articles in this special issue) will show, CCO is poised to play a pivotal role in integrating descriptions
of cultural objects across the domains of visual resources, museums, libraries, and archives. Wide adoption of a data content
standard such as CCO was one of the missing pieces in the standards infrastructure at the inception of all the aggregation
projects outlined above.
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Key Concepts for Understanding Standards

Since the last paragraph displays an increasing use of acronyms as well as the idea of several standards working in
concert, it might be helpful to take a step back and consider how the landscape of standards can be categorized. The following
taxonomy of standards is in large part derived from the Descriptive Metadata Guidelines for RLG Cultural Materials (January
2005).” To illustrate the different terms and their relationship, these guidelines use a metaphor that likens a record to a case of
bottles being labeled, filled, stored, and delivered.

Data Fields and Structure
Data fields are the named units of information, often also referred to as “elements” or “categories,” which
are organized into a record by a data structure. In terms of our metaphor, data fields and structure standards are like
bottles waiting to be filled.
The VRA Core or CDWA, for example, both define individual data fields as well as a totality of fields that can
be used to construct a record, and therefore can be called data fields and structure standards (often just shortened
to data structures).

Data Content and Values

Data content and data values are the information proper stored in the data fields. More specifically, data
content standards are the rules that guide you in filling a particular data field, while data value standards are the
thesauri or name authorities providing pre-established terms to populate a data field. In terms of our metaphor, data
content and data value standards establish what goes into a bottle.

CCO, for example, gives guidelines and recommendations for entering information into data fields crucial for
documenting material culture, and therefore can be called a data content standard. In many instances, CCO recommends the
use of controlled vocabularies such as the Art and Architecture Thesaurus (AAT) or the Union List of Artists Names (ULAN), and
those can be called data value standards.

Data Format
Data format refers to the particular encoding of information contained within a file. In terms of our metaphor,
a data format corresponds to the crate in which the bottles can be stored and shipped.

XML, for example, encodes data fields and their values into a hierarchically structured file, and
therefore can be called a data format standard. At this point in time, most data structures in the cultural
heritage community can be expressed in a sanctioned XML instantiation, such as the VRA Core XML or the CDWA Lite XML.

Data Exchange

Data exchange refers to the particular protocol used to share a collection of records. In terms of our metaphor,
data exchange corresponds to a person delivering the crate of bottles.

The Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH),® for example, makes collections
encoded in XML available for harvest by aggregators (in OAl speak, service providers), and therefore can be called
a data exchange standard.

Here is an example of how data fields and structure, data content and values, data format, and data exchange
specifications work hand in hand to establish standards-based, shareable data:
e A data field and structure specification such as CDWA defines a discrete unit of information as “Creation Date” with sub-
categories for “Earliest Date” and “Latest Date.”
e A data content standard such as CCO specifies the rules for formatting the date “Late 14" century” for display and using an
ISO 8601 format “1375/1399"” for machine indexing.
e A data format such as CDWA Lite XML allows you to encode all of the information:
<cdwalite:displayCreationDate>Late 14" century</cdwalite:displayCreationDate>
<cdwalite:indexingDatesWrap>
<cdwalite:indexingDatesSet> <cdwalite:earliestDate>1375</cdwalite:earliestDate>
<cdwalite:latestDate>1399</cdwalite:latestDate> </cdwalite:indexingDatesSet>
</cdwalite:indexingDatesWrap>
e A data exchange standard such as OAI allows you to share the record.
As the example shows, the museum community now for the first time has a complete and appropriate suite of
standards for sharing descriptions. Substitute CDWA with VRA Core, and the same holds true for the visual resources
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Table 1: A representation of primary standards in use by a variety of different communities.”

Visual Resources Museum Library Archive
Data
Structure VRA Core CDWA MARC EAD
Data
Content CCO CCO AACR2 (RDA) DACS
A o Data
,%ﬁ Format XML XML XML/I1SO2709 XML
Data
Exchange OAl OAl OAl OAl
Z39.50
SRU/SRW

community. The graphic above illustrates both the parallel standards in use across different communities, and how the landscape
of acronyms appears somewhat more manageable by classifying standards according to the taxonomy outlined further above.

How Did We Get Here?

Looking at the impressive standards infrastructure the different knowledge domains have created begs the question
of how all of the pieces of this puzzle historically have fallen into place. What lessons have the communities learned from each
other as they framed the appropriate way of describing their primary materials of custody? The following overview illustrates
that the road to standards development in visual resources, museums, libraries, and archives has been long and often bumpy, yet
the benefits have always been compelling enough to merit the journey.

The Library Community

Libraries have a long history of using shared standards and tools in their community. The first set of published rules
was developed in 1852 by Smithsonian Librarian Charles Coffin Jewett.® These, as well as other rules that followed, led to
the eventual establishment of the first Anglo-American cataloging code in 1908. The Library of Congress used this code to
produce standardized bibliographic records, which were distributed to thousands of U.S. libraries on printed catalog cards and
in the National Union Catalog." The 1908 rules were later codified in Anglo-American Cataloging Rules (AACR) published in
1967. While AACR has enjoyed wide adoption in past decades, rules for bibliographic description are still evolving. AACR will
eventually be replaced by a new, more broadly applicable standard called Resource Description and Access (RDA), scheduled for
release in early 2009.

Adopting common rules, libraries have also long relied on shared term authorities and thesauri. The main source of
controlled vocabulary or data values is the Library of Congress Subject Headings (LCSH). The almost ubiquitous use of this
source, as well as other LC vocabularies, such as the Library of Congress Name Authority File (LCNAF) and the Thesaurus for
Graphic Materials (TGM | and Il), has aided integration of library records and end-user searching.

The creation of MAchine Readable Cataloging (MARC) in the 1960s also greatly facilitated the exchange of
standardized bibliographic data among libraries. MARC's computer-readable format (ISO 2709) and the mature cataloging
apparatus that has developed around it have not only encouraged record interchange but also the development of turn-key
tools and systems within the library community. Libraries can purchase integrated library systems that “plug and play” with
MARC cataloging standards, enabling them to share their information across multiple systems. Through these processes, libraries
can contribute records to content aggregators, participate in shared or “copy” cataloging efforts and merge records in union
catalogs.'? Furthermore, the development of the MARC XML schema in the 1990s allows libraries and aggregators to take
advantage of modern network protocols such as Z39.50/SRU (Search/Retrieve via URL) and SRW (Search Retrieve Web Service)
protocols, and OAL ' The recent creation of MARC's plain language XML counterpart, Metadata Object Description Standard
(MODS), seeks to do the same with less complexity and more efficiency.
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The library community’s development and adoption of common data standards for describing bibliographic materials,
while still evolving, can be looked upon as a success story. It demonstrates that by using common tools and standards,
information can be broadly distributed and systems can be designed to perpetuate and further the goal of sharing resources,
reducing costs, and providing increased access.

The Archives Community

Archives amass large collections of unique, primary source materials and, for efficiency, describe them at the collection
level using finding aids (registers or inventories). Historically, finding aids were locally developed, hand- or type-written paper
documents that resided only in a holding repository, making it difficult to share them broadly.

As MARC developed, archives attempted to share archival information by cataloging collections in library systems,
eventually establishing the MARC Format for Archival and Manuscripts Control (AMC) specifically for their collections. Using
AACR rules, archives eventually created their own content standard, Archives, Personal Papers, and Manuscripts (APPM), in 1983
to facilitate the description of archival materials within MARC bibliographic systems. While this strategy was no comparison to
making the full finding aid available, it did integrate archival records within bibliographic catalogs and make the information,
albeit limited, far more accessible than it had been in paper form.

As networked access developed in the 1990s, putting full finding aids online became a possibility. The publication of
Encoded Archival Description (EAD) in 1999 provided the archival community with its own data structure and format for sharing
the complex hierarchical relationships inherent in archival collections. As a data format it was initially expressed in Standard
Generalized Markup Language (SGML) and in 2002 as XML. EAD has since become a common standard for sharing archival
finding aids electronically.

Describing materials in EAD, content standards like AACR and APPM—both tied to the MARC bibliographic format
—fell short. What was needed was a set of more broadly applicable descriptive rules that could be used with both EAD and
MARC." Published in 2004, Describing Archives: A Content Standard (DA:CS) is a more neutral data content standard that can
be used to describe all forms of archival materials, at any level of description, regardless of form, medium, or data structure.’

While MARC is still considered an efficient method for describing archival resources, with EAD, DA:CS—and using
data values drawn from Library of Congress vocabularies—archives have a full complement of data standards specifically for
describing archival materials. The wealth of information in finding aids is no longer locked away in remote repositories, but
rather can be shared online and via content aggregators. The development of Metadata Encoding and Transmission Standard
(METS) as a method for encoding and sharing item level digital objects within finding aids, such as archival photographs and
individual letters, is also aiding in the broad sharing and distribution of archival content.

The Museum Community

Museums collect unique materials that focus on a particular area of specialty. Their mission is more one of outreach and
interpretation rather than simply describing materials for search and retrieval. Because of the uniqueness of their materials, local
systems for description have historically prevailed and there has been little economic incentive to standardize practices or create
systems for shared cataloging. Despite this, museums were quite early in identifying the need for standards and in leveraging
the benefits of technology for information management.

As computing technology emerged in the 1960s, museums were eager to explore how technology could assist them
in managing collection information. In 1967, the Museum Computer Network (MCN) was formed to create a system for
integrating registration and catalog data. Working with IBM, the early MCN group succeeded in creating a mainframe network
solution that was used from 1968-1978."¢ As personal computers evolved, MCN launched the Computer Interchange of
Museum Information (CIMI) Initiative in 1988 to develop a common framework for the exchange of museum information and to
encourage “the use of automation and the creation of vendor-based products” in their larger community."”” Somewhat ahead of
its time, the resulting CIM/ Standards Framework did make recommendations for applying extant library and archive standards
and protocols to museum materials, such as using data formats like SGML and data values from controlled vocabularies, but
ultimately recognized the need to develop museum-based solutions.®

The first attempt to create a data structure specifically for museum information was the Categories for the Description
of Works of Art (CDWA)."* CDWA is an exhaustive element set of 512 categories and subcategories that was initially envisioned
as “a standard to which existing art systems may be mapped and upon which new systems can be developed.”? It was hoped
that CDWA would eventually become an SGML data format, following CIMI Framework recommendations, though that was
never fully realized.?" CDWA has, however, become a common data structure for art museum information and serves as the
underlying framework for various homegrown and vendor-based collection management systems.

While CDWA's adoption has been successful, the museum community still needed a smaller, lighter element set for
exchanging data across systems. In 1998, RLG's REACH project identified twenty key categories of information shared across
various systems. Because of inconsistencies in cataloging practices and problems with data exchange, the set was never
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effectively implemented. The outcome, however, clearly indicated that to exchange or aggregate records, museums needed to
develop a shared data content standard and a shared data format for describing their materials.??

The recent development of the data content standard CCO has made progress in this direction. Developed specifically
for documenting and cataloging cultural objects and their visual surrogates, CCO makes recommendations for how to structure
elements of description and encourages the use of common data values found in controlled vocabularies and thesauri such as
The Art and Architecture Thesaurus (AAT), The Union List of Artist Names (ULAN) and The Getty Thesaurus of Geographic Names
(TGN), as well as others.?> With CCO, the museum and visual resources communities now have a data content standard specific
to the materials they describe.

Following on this, the recent development of CDWA Lite as a shared data format has also moved the community
forward. In line with the tenets of the REACH project, CDWA Lite includes a subset of nineteen CDWA categories (plus three
administrative metadata elements) and can be used to exchange descriptive information between data formats and systems.*
Because of CDWA's broad adoption in the museum community, data can be formatted via CDWA Lite for exchange with
aggregators or harvested for inclusion in union catalogs through protocols such as the OAI.?> As a result, the early hope that
CDWA would become a vehicle for the sharing of museum information across systems is now being realized.

The Visual Resources Community

Visual resources collections walk the line between providing museum-like description and library-like access to resources
for teaching and learning. Because visual resource collections are frequently describing secondary sources that exist in multiple
collections, they have more opportunities and incentives for developing shared standards for description.

Often part of a library, many visual resources collections initially attempted to use MARC for cataloging. Like the
experience of archives, MARC and AACR fell short in light of the types of resources they were describing. While this path
worked well for some—and in some cases still does—as computer technologies developed, visual resource curators began
exploring new avenues. In the early 1990s, the visual resources community created a shared element set to describe works of art,
cultural heritage, the built environment, and their images. The VRA Core Categories (VRA Core) now serves as the common data
structure across many visual resources collections and as such is available in several vendor and open source systems designed for
cataloging and presenting visual resources.? Visual resources librarians were also early adopters of controlled vocabularies. Some
use the Library of Congress authorities, but many lean toward the Getty vocabularies as they are often more applicable to the
materials they are describing.

In terms of sharing data records across collections, the visual resources community has been involved in several efforts
to reach across institutional boundaries and across communities by attempting to create union catalogs of art images using
shared standards. Projects like the VISION project (1997), the Academic Image Cooperative (1999), and the Union Catalog of Art
Images (UCAI) (2002) each attempted to establish shared standards and protocols to create union catalogs.?” While successful to
differing degrees, each identified the need for data content and data format standards (now realized in the development of CCO
and the VRA Core XML schema) and recognized the benefits of using open standards such as XML and OAI.

ARTstor has learned from these past projects and is actively developing infrastructures and tools to facilitate sharing
and access through their database of art images from museums, libraries, archives, and visual resources collections.?® The use of
ARTstor images and tools by faculty, as well as the fact that ARTstor is exploring ways to harvest records from contributors, are
encouraging developments.

With the development of CCO, visual resources catalogers now have a content standard specific to their materials yet
not tied to their choice of data structure.?® With the extensive use of the VRA Core data structure and common data values that
already exists in the visual resources community, the widespread implementation of CCO would seem likely to follow. With the
emergence of VRA Core 4.0 XML schema as a data format, the path toward efficient data exchange through protocols such as
OAl is also in the offing.

More Recent Trends

At the end of this historical overview, observations about trends in the most recent past help to frame some of the
current debate surrounding metadata and descriptive practice.*

In the library community, an intense and complex debate about user-appropriate cataloging and access mechanisms
has been stirred up by Karen Calhoun’s report to the Library of Congress titled The Changing Nature of the Catalog and its
Integration with Other Discovery Tools.>' The following quote from the executive summary gives a flavor of the urgency in
Calhoun’s assessment: “The catalog is in decline, its processes and structures are unsustainable, and change needs to be swift.”
These uncertainties naturally fuel the desire to generate metadata more cost-effectively, and to exploit it in more user-friendly
systems.

In the archival community, backlogs of undescribed collections have prompted significant revisions of processing and
description guidelines. A report by Mark A. Greene and Dennis Meissner with the tell-tale title More Product, Less Process:
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Revamping Traditional Archival Processing,®* sounds the clarion call for more efficient practices within the existing framework of
standards: “We should be paying more attention to achieving basic physical and intellectual control over [...] all our holdings,
rather than being content to process a few of them to perfection.”3? As in the library community, there is a clear need to move
towards more economic methods. In the archival as well of as the library realm, the ultimate measure of success is how well
mechanisms for access serve the end user.

The debate in museums and visual resources does not display the same fervor of urgency around reform seen in
similar discussions in libraries and archives. Both communities have shown great interest in experimenting with user-contributed
metadata or folksonomies, arguably because these techniques hold out the promise of generating user-friendly access
metadata in an affordable manner.3* On the more formalized end of the descriptive spectrum, museums and visual resources
seem primarily concerned with implementing a more mature descriptive apparatus, including the ability to efficiently describe
collections using data content standards such as CCO and the capacity to exchange data effectively using data formats such
as VRA Core XML and CDWA Lite. Since the standards infrastructure is still evolving in both communities, the implications,
economic and otherwise, of shareable metadata have not yet been fully explored. As the language of “copy cataloging” testifies,
UCAI attempted to extend the established success of joint cataloging in the bibliographic realm to visual resources. As already
outlined earlier in this article, its project members became actively engaged in extending the existing standards infrastructure in
visual resources with the goal of reaping these benefits.

The museum community has recently begun to think hard about ways to share descriptions and digital images both
in-house and with the outside world. Many of the larger museums in the United States have started implementing digital asset
management systems, which allow them to share the right digital image in the desired file format with the appropriate staff
member in an automated fashion.>> Moreover, coupling new descriptive technologies such as CDWA Lite and CCO with OAl, the
Getty has set an effective example for how to share digitized collections as widely and economically as possible.

The library community may be on the verge of taking the utility of shared metadata in a networked environment even a
step further. Prompted by the already cited user dissatisfaction with the OPAC, libraries have begun a dialog about raising discovery
to the network level—in other words, why maintain a costly local system if users find it more efficient to locate information in a
resource such as Google Scholar or Google Book Search, which both have the capacity to resolve a search result to local library
holdings?3¢ The traverse from Google via OCLC's “Find in A Library” back to the local library actually bears remarkable similarity
to the “network effect” Ken Hamma urges museums to exploit. In his keynote address during the MCN 2006 conference, Ken
envisioned a network economy in which museums release their descriptions and digital images into the Internet using OAIL.3” These

Table 2: Reconceptualizing standards as material specific, not limited to one particular community.

Visual Resources | Material Culture | Bibliographic Archival
Libraries Libraries Libraries Libraries
Archives Archives Archives Archives
Museums Museums Museums Museums
Data
% Structure VRA Core CDWA MARC EAD
Data
Content CCO CCO AACR2 (RDA) DACS
Data
Format XML XML XML/IS0O2709 XML
Data
Exchange OAI OAI OAI OAI
Z£39.50
SRU/SRW
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collections then get exposed to their maximum audience by virtue of re-aggregation at various different sites. However, every time
an object from a specific museum gets discovered in these various aggregations, the curious user gets led back to the museum’s
Web site through an embedded link.3® Across the cultural heritage community, the debate about how to exploit the network so
users find our content in the spaces they already frequent, and how to engage them once they have discovered what we offer,
remains crucial to the continued relevance of libraries, archives, museums, and visual resources collections.

Cataloging by Material Type, Not by Affiliation

As the historic overview and the outline of trends clearly shows, visual resources, museums, libraries, and archives in the
past have inhabited parallel worlds dominated by similar issues and desires. While each of the different domains has developed
its own suite of standards, at the end of this article it is important to point out that the wheel did not get reinvented in doing so.
The historic record shows that communities often experimented extensively with each other’s specifications, only to find them
wanting. What emerges is not a picture of visual resources, libraries, archives and museums promulgating different standards to
describe the same materials, but a rich toolset of descriptive practices that are uniquely adapted to the particular material type
they have been originally designed to characterize.

The revision of Table 1 (Table 2) illustrates this point: for example, rather than conceiving of the suite of standards
consisting of CDWA, CCO, CDWA Lite, and OAl as the “museum way” of describing objects, this combination of standards
emerges as the appropriate form of description for cultural materials, regardless whether they happen to be housed in a library,
archive, or museum. This argument makes eminent sense: nobody would question the rule of thumb that a book should be
described with the suite of standards housed in the “Bibliographic” column (formerly “Library”), even if it is managed by an
archive or a museum. By extension, the cultural heritage community should come to an agreement that objects of material
cultural should be described by the standards now aligned under “Material Culture,” regardless of which community the owning
institution affiliates. In practice, however, materials often receive their descriptions not on the basis of material type, but on the
basis of the availability of local systems to house the description and the expertise to generate it.

The successful integration of digital images of material culture from library, archive, and museum collections for the
benefit of the visual resources community hinges on the emergence of a more homogenous practice in describing like-materials
in different institutions. While data structures can be mapped with relative ease,> data content variance still effectively prohibits
economic plug-and-play aggregation of collections. CCO emerges as the linchpin in a cross-community strategy to make
descriptions versatile, shareable, and readily integrated into union resources. U
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