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Introduction

Perhaps it goes without saying, but this paper is only an introduction to the technological and political issues surrounding the much talked about engagement of XML and MARC.  The marriage proposal is not without its detractors given that Dublin Core (DC) is also interested in walking down the aisle with XML.  Although MARC as a metadata standard has at least thirty years experience over the DC metadata initiative started in 1995, DC’s youthfulness and open structure is on the surface more compatible with XML’s own unstructured personality.  XML, a programming language for web documents, actually has no predisposition for displaying and communicating the semantics of MARC’s intricate design and would need the assistance of other technologies to do so – DTDs, RDFs, TEI headers, and other qualifications for conveying MARC’s various bibliographic elements.  Similarly, DC has its own drawbacks - especially its inconsistency of format that if not otherwise standardized could hinder the long-esteemed practice of bibliographic exchange and sharing between library institutions. 

The vote is still out on the type of metadata needed to describe the various kinds of resources and their contextual place in our digitally networked universe.  However for better or for worse organizing information for consumption on the World Wide Web has become one of the most important issues in library cataloging.  XML has been adopted by the World Wide Web Consortium (W3C) and other entities as the syntactical means to achieving this end; however both Dublin Core and MARC metadata schemes are being used to provide the grammar.  Whichever schema prevails, those that question the desirability of and motives for a Global Information Infrastructure (GII) with information portals replacing OPACs, should be forewarned that this is likely the future.  With current information seeking trends showing far more people accessing the web than the library and with political and technological impetus it is only a matter of time before the world has a library or several at its fingertips.
Following a few preliminary definitions, this paper will explore the nuances and benefits of using XML, as well as the advantages of both DC and MARC as possible metadata partners to XML.  In conclusion a perhaps “radical” and idealistic solution is set forth; although less convenient it should prove more compatible with our technology-driven society.

Preliminary Definitions

Metadata – Generally speaking metadata is data about data, or the creation of a surrogate record for another entity, for example a record in the library’s card catalog that represents a book. Computer scientists, business executives, and librarians alike are interested in the developments of metadata research.  Indeed books on metadata are categorized by the Library of Congress in the subject areas of Library Science, Business, and Computer Science.  It is an area of far-reaching impact and one that is experiencing accelerated research.  Of the many metadata classifications one that is particularly helpful to the discussion that follows is that proposed by Dempsey and Heery (1998).  There are three “bands” of metadata ranging from 1) metadata generated by full text indexes like that harvested by search engines, 2) simple generic metadata schemes such as the DC elements, to 3) more complex structures that are the specific to a given community (MARC, GILS) or part of a larger semantic framework such as SGML (TEI headers, EAD). 

SGML – The Standard Generalized Markup Language is the umbrella term for a suite of standards backed by the W3C for the exchange of information on the Web.  The subsets of SGML are the various DTDs or Document Type Descriptions, including HTML, XHTML, XML, RDF, EAD, TEI, etc.  HTML is the basic language for writing code decipherable by web browsers, whereas XHTML is a step up from that and was later reformulated as XML.  Although some browsers don’t yet display XML, it has a more open structure than HTML allowing the creator to define tags rather than having pre-assigned HTML tags.  This “allows a richer exchange of documents” (Hillmann & Miller, 57), but is still a formal grammar rather than a means of conveying semantics or structure.  The semantic aspects, which give meaning and context to documents, are provided by the metadata itself, which is based upon the decisions of an organization, whereas the structure is conveyed through the RDF (Resource Description Framework) DTD.  The RDF, developed again by the W3C, was the outgrowth of the Dublin Core’s offshoot - the Warwick Framework.  Realizing that DC metadata needed structure, the Warwick Framework was created toward that end.  RDF is the “third tier, or layer, in the movement from a set of distributed documents to a globally shared information environment that would serve as the basis of what is coined by Time Berners-Lee as the Semantic Web” (Hillmann & Miller, 57).  RDF is an enabling technology to help search engines understand that what is retrieved is for instance a book or by a certain author.  Also it can be embedded as a set of tags in an XML document, meaning that it can be used across applications.  “The goals of the RDF effort include the definition of general mechanisms for attaching metadata of all kinds to web pages composed using the new Extended Markup Language (XML)” (Lynch, n.p.).


Another SGML DTD worth mentioning is the TEI (Text Encoding Initiative).  It can be used to define what encoding rules are followed in the body of the document.  By combining the various SGML DTDs - TEI, RDF, and XML - a model was established at the University of Minnesota that allowed literary documents to have gender markings.  TEI indicated this by tagging interpretive elements into the documents.  Such an agile and enhanced model could lead to a more powerful use of DC or other metadata elements within XML files, thus threatening the status of MARC records, at least for certain types of documents.  Another SGML DTD initiative that has found XML more useful than the traditional MARC format is the EAD (Encoded Archival Description).  Archival collections for the most part have not adopted a MARC-based classification, yet with the advent of web-based research Archivists wanting their treasures to be found have utilized XML.  XML by its nature allows for hierarchies that are very difficult to implement in MARC format, so it works well for creating finding aids for specialized smaller collections.  There are other examples of SGML experimentation of which these are only a couple.  Suffice it to say XML and SGML initiatives are now a part of the mainstream and here to stay.

Before moving on, it must be said in order to avoid the appearance of oversimplification that this brief definition section is by no means exhaustive.  For a further exploration of these issues those interested should read “XML and Bibliographic Data: The TVS (Transport, Validation and Services) Model” presented by two Portuguese information scientists at the August 2002 IFLA Council and General Conference.  In it they discuss other important technologies and possibilities for information transfer – ISO 2709, Z39.50, SOAP, WSDL, UDDI, and ebXML.  At present such details are beyond the scope of this paper as well as the intellectual grasp of this writer.  The concepts of the article on the other hand will be presented in the last section of the paper.

XML as the Future


The use of XML allows libraries to more easily modernize their OPACs in order to offer a unified search interface, aka portal, to their users.  With XML’s flexibility and DC’s simplicity it is easier to catalog e-books, e-journals, and other web resources since there are added features to account for in a non-print environment.  Going to a portal concept where a library’s in-house resources are placed alongside suitable web materials in retrieval sets is no small change, and yet we know through studies that users want the convenience of online access and integrated interfaces.  A more important but related issue is that libraries may experience “technical marginalization” if we cowardly avoid changing from our exclusively MARC-based existence.  The manager of California’s Digital Library, effectively used this poignant phrase, “technical marginalization,” just recently in two articles in the Library Journal entitled “MARC must die” and “MARC exit strategies” (Tennant, 2002).  While quite convincing to a forward looking idealist such as myself, after reading more on the topic I have found the issue to be much more complex than the article leads one to believe and hopefully this paper represents some of the alternatives.  After all librarians have invested more than thirty years effort into standardizing MARC/AACR2 cataloging practices and some of this can likely be salvaged.  Furthermore as an active participant in the DC community claims, “metadata integration does not require a single database.  It is not an either/or decision, a choice between MARC and XML” (Hillmann & Miller, 62).


Another advantage to using XML is that the format more easily allows the types of enrichments to records that online bookstores have already been using for quite some time and to their profit.  The same XML flexibility that allows the hierarchical EAD finding aids can more readily display tables of contents, reviews, and graphics, including perhaps a book cover, title page, and verso.  Also XML supports Unicode, which is a standard for “encoding characters in the world’s written languages” (Borgman, 261).  Given the international objectives of the GII, information literacy, and bibliographic exchange, the clarification and option of having various scripts in a record is an obvious improvement to MARC.  MARC’s structure is after all given content through the AACR2 or the Anglo American Cataloging Rules, showing an “Anglo” partiality that may eventually need to be replaced.  In Lam’s article “Moving from MARC to XML,” XML’s ability to handle multiple scripts as well as its improved handling of authority metadata are key arguments for XML’s supremacy. 


Another argument for the implementation of XML is its cost-effectiveness, because there are more XML software tools available to develop “XML-aware” applications (De Carvalho & Codeiro, 3). Libraries have isolated themselves and dare I say blindly remained faithful to the proprietary MARC format.  As Tennant (2002) points out, our costs to maintain MARC based technologies given OCLC’s monopoly are greater than if we were to switch to XML records that can be supported by a broader range of technical specialists.  Miller in his presentation to respected catalogers at ALA Chicago in 2000 adds more kudos for XML: 
 “Due to Unicode and platform neutrality, XML offers the greatest promise of data longevity (or future-proofing), as hardware, software, and network protocols continue to change.  And, XML provides for the unambiguous identification of complex data structures, that can be treated as objects, well suited for bibliographic data” (Miller, XML and MARC, n.p.).  

Are we unnecessarily hiring computer programmers that are out of our price range as not-for-profit entities, when we should instead be joining the mainstream of metadata and benefiting from the best new standards as they are developed at the W3C or elsewhere?  If we were to join with the rest of the world, perhaps we could help lend our expertise, which hasn’t traditionally been technology, but rather organization.  If so we could then help set a higher standard in metadata creation thus setting our own records apart as well as becoming the ones to whom others want to emulate and seek out.  In general the switch to XML encourages the library’s traditionally “closed society” to let technology work for them so that they have more time to focus on what they do best as well as reach out and become more proactive in sharing with others how to effectively organize and describe information for better retrieval.     

Defining the Issues Further


Before delving into the nuances of MARC and DC, it must be reiterated that this isn’t necessarily an either/or situation.  It is rather a question of which metadata scheme will be paired up with XML and therefore what can be gained from each type of metadata scheme as we jump head-first into a future of web interfaces and digital document availability.  Given that we already have millions of MARC formatted bibliographic records throughout the world held in OCLC’s WorldCat database, it is also a question of reality versus ideality and yes, even politics.  Simply stated we must 1) decide whether we and our users need a more complex and rich bibliographic metadata format such as MARC or a simpler one such as DC, 2) weigh the advantages and disadvantages of each, and 3) be ready to throw both out if a better solution presents itself.

MARC – Tradition of the Past

In 1968 the Library of Congress distributed the first version of “MAchine Readable Cataloging” records (MARC II) to the rest of the library community.  In 1968 it must be remembered that catalogs were not yet online and therefore the creation of records was part of a paper and cardstock operation.  Known throughout its history by a multiplicity of versions (USMARC, UKMARK, UNIMARC, etc.), MARC21, its new name, denotes its ability to adapt into a 21st century digital future.  Though the structural form may seem arcane to metadata specialists outside the library, library catalogers everywhere regard MARC as the best method for exchanging and sharing cataloging records, even with the challenge of representing electronic versions alongside print versions in OPACs.  As compared to DC elements embedded in XML structures many of these catalogers are adamant that MARC “supports much more complex and precise searching” and that this “richness of content designation” allows for fielded searches by language, country of publication, etc. (Guenther, 42).  Whether or not most patrons use these options or need the convention of a main entry is for them another issue altogether.    

The metadata content contained in a MARC21 record is based upon the Anglo-American Cataloging Rules (now published as the AACR2).  MARC21 and AACR2 work in conjunction.  The greatest advantage may well be the quality control built into the system by the utilization of Library of Congress subject and name authority records.  Yes, this controlled vocabulary allows for collocation and the retrieval of like items, even though there is an undeniable cultural bias in the semantics.  Other countries tried creating alternatives yet many ended up adopting MARC due to its convenience as an established quantity.  Despite the unavoidable language biases MARC/AACR2 does at least provide a built-in standard vocabulary as well as a definable syntax, easing the exchange of records between libraries internationally.  On the contrary various XML metadata schemes are at a more primitive stage where the same semantic concept can be represented in three or four different ways.  This if not overcome would be a barrier to continued data exchange between libraries.  In the meanwhile hundreds of millions of MARC21 records now exist and are used on a large scale throughout the world (Borgman, 72).  

Dublin Core – A New Standard? 

An international consortium whose representatives include librarians, archivists, scholars, and computer experts have and are further developing the Dublin Core Metadata Element Set, or Dublin Core (DC) for short.  Fifty two people attended the first organizational meeting March 1-3rd, 1995 in Dublin, Ohio, home of OCLC.  Stuart Weibel of OCLC is in fact the leader of the DC project, although OCLC potentially has much to lose if DC replaces MARC.  Although no text-encoding standard is mentioned as preferable in this first meeting there is brief mention of forging relationships with SGML vendors.  Not surprisingly given the previous discussion of XML, it, as well as HTML, has proven to be the chosen format.


The project’s inspiration grew out of the need to describe networked resources.  The thirteen-element set (including subject, title, author, publisher, object type, etc.), has expanded now to fifteen.  These are repeatable and optional which is not the case with MARC metadata elements.  Motivating the project was the desire to provide guidance to authors and information providers so that they could describe their own resources.  According to Weibel (1995) and his colleagues “a simple description is better than no description at all” (n.p.). Contrarily the ongoing work now focuses on making the description more precise, determining the values of qualifiers and expanding the range of the documents described.  At first the set was focused on “Document-like objects” (DLOs) where the primary content was text and where a traditional catalog record was the model.  


The advantages to the DC are its aforementioned simplicity as well as its inherent agility to be used by both creators of content unfamiliar with cataloging protocol and cataloging professionals themselves.  DC gets rid of cumbersome cataloging rules, like determining a main entry and meticulously formatting each of the numerous 100-900 fields in the MARC record.  Interestingly only 10% of MARC tags are utilized consistently while 90% are used occasionally or rarely.  Given that cataloging costs are a huge percent of library budgets, DC is a lower cost alternative.  With some further enhancements, including reference to Library of Congress authority files, DC could become an attractive alternative to MARC.  The challenge to such a change would of course be great.  OCLC’s database of MARC/AACR2 records and their specialty products have generated high profits.  In addition this huge machine is operating with international recognition and an enmeshed committee support structure that spans to various cataloging communities.

Various Initiatives


Given the stakeholders the OCLC “company” has acquired over the years, it is not surprising to find many metadata initiatives from OCLC and others that are keeping MARC and OCLC alive and involved.  The CORC project organizes online resources having participants do a majority of the work with OCLC still receiving remuneration and annual membership dues.  CORC projects are becoming wide-spread and in addition to using the MARC structure is also an early implementation of the DC elements.  At the New York University School of Medicine CORC was used to organize their website links for “Biomedical Sites by Subject.”  Bibliographers inputted basic bibliographic information into a CORC created template and the “specialists” at OCLC turned the information into DC/HTML formatted records (Medeiros, 50).  The CORC project allows both DC and MARC records to exist side by side although New York chose DC due to cost savings.  For the Biomedical project “using DC has hastened the record-creation process and broadened the pool of staff capable of contributing to this effort” (Meideros, 50) and it has made a wealth of information available to the other CORC participants.  An advantage for OCLC is that using DC also means less training time for CORC personnel.  One drawback is the lack of authority control since international involvement in CORC means there are at least two subject vocabulary schemes being used simultaneously.  For example the MeSH subject heading, “Substance-Related Disorder” retrieves 19 hits, whereas the LC heading “Substance Abuse” and the related heading “Drug Abuse” retrieve 177 and 244 records respectively. 


The Library of Congress and Stanford University’s Lane Medical Library have other notable metadata contributions in the realm of metadata crosswalk development.  According to Library of Congress such crosswalks mapping DC to MARC metadata schemes or vice versa are important technological steps for “systems to be able to search metadata in different syntaxes and databases and have commonality in the definition and use of elements” (Network Development, 1).  While Library of Congress’ initiative focuses on converting DC into MARC, Stanford’s free for non-commercial use XMLMARC converter brings MARC into XML.  There is supposedly no loss of data in their converter, which is not the case when one converts from MARC to DC.  The XMLMARC software developed SGML DTDs in order to accurately define bibliographic and authority data. 


With other initiatives under way Fichter concludes, “there will likely be some heated debate and discussion of how MARC gets encoded as XML” (Fichter, XML & Intranets, 1). Although as of June 2000 it hadn’t materialized there has also been talk regarding the possibility of a library catalog that can decipher both MARC and SGML.  This would allow the less expensive DC/XML documents to reside next to the premium MARC records enabling portal technology to move forward.  For those that want to keep MARC, it is a question of whether strict conversion is best or whether we should rethink the use of numeric tags and indicators that lead to overly verbose XML documents.  At the International Federation of Library Associations and Institutions’ (IFLA) latest conference another possibility for MARC utilization was introduced.

Idealistic Proposal

At IFLA’s conference in August 2002 two Portuguese Information Scientists presented a solution to the XML/MARC quandary that keeps the MARC format alive without using crosswalk conversions in which “the resulting XML records are very complex and DTDs can run over 10.000 (10,000) lines” (De Carvalho & Codeiro, 2).  With such complex XML format specifications “the cost/benefit of XML adoption easily evaporates” (De Carvalho & Codeiro, 2).  The IFLA solution allows XML to be used to its maximum potential.  In particular “the most significant aspect of XML may be its separation of content, presentation, and linking, so that each may be handled optimally” (Miller, XML and MARC, n.p.).  The complex crosswalk documents are only so because the product merges structure, syntax, and semantics (De Carvalho & Codeiro, 5).  In IFLA’s Transport, Validation and Services Transport (TVS) Model these functions are separated into two records or standards: 1) a record that contains the “morphological” structure of a MARC record as a direct mapping, which allows data transportation and continued record exchange, and 2) a specification that allows the above record to be interpreted semantically which “can be thought of as an XML representation of the MARC Manual” (De Carvalho & Codeiro, 5).

By adopting this system libraries supposedly would get the best of both worlds – a marriage between MARC and XML.  This is indeed a convenient solution that keeps the OCLC system in place while not disturbing the larger Global Information Infrastructure that has just recently adopted the MARC format, due to the fact that the MARC format is the only one supported by commercially available integrated library systems (Borgman, 262).  Nonetheless, while I am impressed with the technological sophistication of the IFLA model, I have to admit the idealist in me yearns for more simplicity and is hopeful that DC will become a more precise bibliographic tool soon.  Though not likely without leaving behind the baggage of MARC, the Library of Congress did at least recently start “an effort to define an XML schema for MARC21 that would provide an encoding richer than Dublin Core: MODS – Metadata Object Description Schema” (De Carvalho & Codeiro, 9).  MARC after all was created in a world where computer technology was in its infancy and it can only be modified so much.  Perhaps librarians don’t want to give it up because it’s been our primary technological achievement.  I must question if it is a trophy merely for our self-aggrandizement?

With an acknowledgement that the following could be a hard sell, I idealistically put forth the following proposal for a DCXML metadata scheme.  Though implementing the TVS Model wholesale is appealing and convenient, Stage 1 of my proposal would instead further develop the Dublin Core Metadata Element Set.  Using DC would make possible enhancements to bibliographic records like those already commonly found on Amazon, Borders, etc. – covers, tables of contents, reviews, title pages, and versos. In addition with our classification expertise we would be able to provide the following that are not currently available on commercial sites: 1) subject searching, 2) authority record control, and 3) “see also” references that would be better than what is currently available with CORC.  Stage 1 would consider MARC still as an example, yet include a determination of what MARC conventions are outdated.  Further opportunities to incorporate international opinion (as has already been the case in the DC community) and to build stakeholder relationships would be possible in this stage and overall.  Stage 2 would be a time for beta testing and usability studies.  Many questions would be answered including whether retrieval and user satisfaction are effected by leaving out some of MARC’s bibliographic detail?  Or would having title pages and versos available on the newly created DCXML records adequately replace these MARC details?  If Stage 2 determines the detail of MARC is in fact needed, then the following will not be pursued; however if the DCXML metadata scheme is deemed effective then Stage 3 would include the cataloging of new materials in DCXML as well as the conversion of MARC records to a single DCXML record.  For the converted records another enhancement is proposed that will assure catalogers that their years of cataloging were not in vain.   Especially for original catalog records, where someone could perceive important details might be lost in conversion, or even for all converted records, a gif or jpeg image of the MARC record would be available as a link from the new DCXML record.  Though not available as searchable fields, the information is at least not destroyed.  For the newly created records the image links to title page and perhaps even verso would show some of the data catalogers would be remiss to lose.  This proposal conceivably simplifies the cataloging of the future, which in turn saves libraries money.  Money is also saved because with a less complex and mainstream technology in place (XML) libraries will not have to hire a whole bevy of technology specialists.  Of course some would be needed to automate the “screen shots” of the older MARC records, but not as many would be needed as would be the case to sustain a model such as the TVS model.

In conclusion, the marriage of MARC to XML would in fact be one of convenience, yet would lack the staying power of compatibility.  The DCXML proposal set forth may be too idealistic and unable to withstand the opposition from XML’s former but powerful perspective in-laws at OCLC.  However, if the marriage can be consummated the new generation of library users will definitely have reason to celebrate.  They will be able to experience an exciting graphical, digital, and integrated interface for all their information needs, including “Collaborative Digital Reference Services” and a more “scholarly portal” than the commercial entities can provide.  Furthermore libraries will have entered a new era of service and with a new image can become better equipped to take a more prominent position regarding other 21st century challenges.  Do I hear a wedding bell for libraries and scholarly publishing tolling in the distance?     
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