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ABSTRACT: In 2000, MIT Libraries launched the DSpace project.  The mission of DSpace is to create and establish an electronic system that captures, preserves and communicates the intellectual output of MIT's faculty and researchers and to support adoption by and federation with other institutions.  Two distinctive features of DSpace are the expectation that authors or submitters will provide metadata for each item themselves, and that the repository will accommodate a variety of digital types and formats.  In light of these features, a task force of MIT librarians chose the Dublin Core Metadata Element Set with qualifiers for DSpace metadata, and based its implementation to a large extent on the Libraries Application Profile (LAP).

The first objects to enter DSpace included approximately 100 out-of-print MIT Press books in PDF format and two series of technical reports.  OCLC contained records for these titles.  This gave us the opportunity to use existing metadata in the form of traditional MARC records.  The task force then faced creating both our version, or registry, of  qualified Dublin Core and a crosswalk from MARC to Dublin Core for those documents with existing MARC data.  This paper describes the DSpace project, our decisions regarding Dublin Core qualifiers, and our MARC to DC crosswalk.  
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Introduction

Dspace is the product of a joint development project by MIT Libraries and the Hewlett-Packard Company to build a stable and sustainable long-term digital repository that captures, preserves and disseminates the research generated across the spectrum of disciplines at MIT.  By providing a sustainable record of the digital output of MIT faculty and researchers in an increasingly multimedia academic environment, DSpace will meet a growing institutional need.  After completing a beta-testing phase over the Spring and Summer of 2002, DSpace will officially be launched at MIT in the Fall of 2002.  Soon thereafter MIT Libraries will extend the scope of DSpace by inviting other research institutions to implement the DSpace software, which will eventually be released as open source.
The Multidisciplinary Nature of DSpace

In deciding upon schemas for use with DSpace it was important to consider the type of content DSpace  expected to receive and process, both immediately and in the future. Since DSpace is an institutional repository, it will have to accommodate the many disciplines representing all the schools, departments, labs and centers at MIT. In addition, DSpace has committed itself to handling many types of digital formats, including text, data, image audio, video and websites. In such a heterogeneous environment, it is unlikely that one particular descriptive metadata schema will fit all DSpace content. It is also impossible to forecast exactly which types of content will become prominent in the future. Communities that collect or produce different types of information objects have used different metadata schemas to serve their own needs. 

As we have approached potential contributors to DSpace, we have noted the different types of metadata schemas used by different communities, and what data formats have prompted them to use them. We also noted where metadata records already exist for specific collections. We discovered that Dublin Core was used for some of the text files, the FGDC schema for geospatial data files, MARC records for scanned objects already in the MIT Libraries catalog, and VRA for some digital images.

Individual Submissions

It is expected that the bulk of regular and ongoing submissions to DSpace will be done on an individual basis, by the creator of the content object or by an administrative staff member of the community. During the submission process each submitter will be expected to fill out a metadata form providing at least minimal information describing the submitted document. The DSpace metadata schema would have to be simple enough for non-catalogers to use, yet comprehensive enough to capture the information elements needed to enable adequate retrieval. Metadata input templates would have to be easy to use and not too lengthy, so that potential contributors to DSpace would not be put off by the submission process. 

Batch Submissions

Several of our early beta-testers batches of electronic items converted from print to electronic form. The first substantial batch of DSpace content was a collection of PDF images of MIT Press out-of-print books. Subsequent batches of submissions to DSpace will consist of collections of scanned PDF images of print technical reports and working paper series from various labs, centers and schools on campus.  We will have access to the MARC format metadata records for these items in the MIT Libraries catalog.

Existing Descriptive Metadata Schema considered for DSpace

The Dublin Core metadata schema (DC) was developed especially for electronic information objects to provide a simple metadata schema that would be flexible enough to accommodate a variety of formats. Accompanied by well-designed templates for metadata input, the Dublin Core schema has the potential to elicit enough information to provide ample searching and identification capabilities for DSpace. Its disadvantage is that it does not provide the fine-grained targeted fielded search capabilities that some communities producing specialized data objects may require. 

MARC records, on the other hand, do provide more fine-grained data description and searching possibilities.  However, MARC records are created by professional library catalogers who follow a stringent set of rules, the Anglo-American Cataloging Rules. It would be out of the question to ask DSpace contributors to submit metadata of this complexity, since the bulk of DSpace content will not be input by professional catalogers, but rather by the authors and submitters of content.

We also decided to use an existing open source search engine for DSpace rather than create a tool designed to interpret all the nuances of the MARC record.  Since MARC records already exist for several DSpace collections, it made sense to select a schema that could easily accept mappings from MARC.   

Conversion of MARC to Dublin Core

To prepare for the ingestion of the metadata records already existing in MARC format, we ran several sample MARC records through the CORC system, which converts MARC to "qualified" Dublin Core on a one record at a time basis. We also ran some of the MARC records through an existing batch conversion tool developed by Jeff Young at OCLC that converted them to "unqualified" Dublin Core records. We  examined several implementations of the Dublin Core schema as well as the Library of Congress

"MARC to Dublin Core Crosswalk" developed by the Library of Congress. 

We concluded that none of these conversion processes are loss-less, but some losses outweighed others. Some bits of information are lost in the conversion from MARC to DC. Of primary concern is the loss of information relating to "work done under contract to" contained in the 536 MARC field, which is customarily entered for MIT technical reports. Similar local cataloging information will also be contained in the MIT digital theses records, which will eventually be incorporated into DSpace.

Qualified vs. Unqualified Dublin Core

The task force spent some time evaluating the results of a batch conversion from MARC to unqualified Dublin Core using a tool developed by a DSpace programmer. Although this would provide us with a quick method of converting large amounts of MARC records into DC, we were not satisfied with the records produced by this tool. We would have lost some granularity by not being able to specify categories of "creator", for instance, or specify the thesaurus source of subject terms. Some users might want to limit a search to only the "photographer" qualification category of the "creator" element, for instance, or we might want to implement a subject browse based on the American Mathematical Society numeric class codes.  We also needed to specify different kinds of dates. We felt that we needed a higher level of specificity than the simple DC could offer, both for conversions of existing MARC records and for DSpace as a whole. 

Our deliberations coincided with the August 2001 Dublin Core Libraries Working Group Application Profile release for public comment.  Ultimately, we used the LAP as a starting point for our own application of DC, borrowing most of the qualifiers from it and adapting others to fit.  We also added some qualifiers to suit DSpace needs.  At the same time we created a MARC to DC crosswalk that our programmer used to develop a tool for bringing batches of MARC records into the DSpace database.  

[DSpace is in the midst of beta-testing, both the system and the crosswalk.  As soon as we have completed testing we will append both our schema and the crosswalk.  This will happen well before the conference date.]
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