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ABSTRACT
This paper presents our experiences porting an existing digital library repository composed of items and their metadata to a DSpace [1] open source digital library instance.  We describe the process and provide our perspectives on several DSpace design decisions.  
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1. INTRODUCTION

This paper documents the efforts and lessons learned from porting an existing digital library, the Computer and Information Technology Interactive Digital Education Library (CITIDEL) [4] to DSpace.  CITIDEL is the computing community’s digital library of the National Science Digital Library (NSDL) [5].  DSpace is an open source digital library system employing both a Java Server Pages web view and Java Servlets business logic, as well as a PostgreSQL [2] backend database.  Of particular interest are the challenges faced in conforming an existing repository organization to that of DSpace’s Community and Collection structure [6].  One part of our effort involved the transfer of all CSTC (Computer Science Teaching Center) [3] resources, from within the CITIDEL collection, to a new DSpace instance.  

2.  DSPACE AND CITIDEL

A migration to DSpace provides a number of benefits relative to the existing CITIDEL, primarily concerning system maintainability, the structured e-person authorization system, and the item submission workflow system [6].  Starting work with DSpace is easy, requiring only a relatively straightforward installation process.  DSpace employs well documented open source technologies such as Java Servlets and JSPs for the web interface and business logic as well as a PostgreSQL backend database.  The database tables logically and succinctly represent entities and relationships such as communities, collections, and e-persons (user accounts).  The e-person authorization system allows an administrator to assign specific permissions to groups and individuals in the system.  A convenient extension of this system allows item submission and approval workflow steps to be assigned on a group basis.  

The original CITIDEL site does provide personalization features for account holders which DSpace currently does not, such as filtered search by metadata. The DSpace advanced search does provide much of this functionality on an ad hoc basis, but does not support persistent personalization of filter preferences.  Moreover, there are differences between the DSpace paradigm of local item storage and the original CITIDEL paradigm of a repository of metadata with links to external member collections.  Table 1 below illustrates a side by side view of key aspects of DSpace and CITIDEL functionality.        

Table 1. A comparison of CITIDEL and DSpace functionality

	Functionality
	CITIDEL
	DSpace

	Search
	Yes
	Yes

	Advanced Search
	No
	Yes

	Personal Binder
	Yes
	No

	Personal Filters
	Yes
	No

	Personal Search Preferences
	Yes
	No

	Submission workflow system
	No
	Yes

	Permissions by task 
	No
	Yes

	Permission groups
	No
	Yes


3.  INSTALLATION PROCESS

Porting the CSTC resources (i.e., moving one of the key collections in CITIDEL) to the new DSpace instance required a number of steps.  The first step involved exporting the items from the previous repository, along with and their corresponding metadata in a format suitable for processing.  This work, conducted through a student term project by Brooks and Lasley resulted in a data dump of the repository items [7].  Secondly, the metadata was mapped to an XML schema.  The third step required a program to map the collected metadata from the previous format to strict Dublin Core elements in preparation for automatic bulk upload into DSpace using the DSpace Item Importer.  

3.1  DSpace Item Upload

The DSpace Item Importer [5] only allows for the bulk upload of a given group of digital library items to the same collection or group of collections.  Collections are the lowest level of the DSpace organizational structure and the level in which items are stored as represented by the equivalent database entity. There is no ability provided to call the importer with a set of items for which some are mapped to differing members of the power set of existing collections.  However we discovered a DSpace plug-in which allows “for the automatic mapping of an item to a different collection than that where it was submitted” through logical rules represented by Java classes [8].  An example of such a logical rule allows an item’s metadata field entry to specify the name of an additional collection of which the item becomes a member.  Our experience suggests that this plug-in provides a valuable addition to the DSpace functionality.           

3.2  Observations about the Importer 

We observed that the incorporation into DSpace proper of some form of automatic multiple collection item mapping capability would be quite helpful for porting existing repositories. Such capability could perhaps be a form of the plug-in mentioned above.  Another approach would involve the item importer, namely allowing a special reserved XML tag in the metadata import file of an item to specify a given collection at the time of import.  Moreover, to port member records from an existing repository, a capability to bulk upload e-person records in XML format would be quite helpful.  

3.3  Linking Items

The abovementioned addition to the item importer could provide a capability for preserving links between items and multiple collections when migrating from an existing repository to DSpace.  Such a capability is quite relevant for a digital library such as CITIDEL which has as its primary goal “the connection between a given resource and the current curriculum recommendations” [9].  Currently apart from the plug-in mentioned above, DSpace provides a web interface administration capability to link manually a given item to more than one collection after import. The capability can only be utilized by a site administrator, and is time-consuming when porting a large repository.  

 4.  COMMUNITIES AND COLLECTIONS 

Another design decision in DSpace that affects recreating a previously existing repository is the nature of DSpace’s Community and Collection structure.  In DSpace, there are three levels of organization, the Repository, Communities (with any number of nested child-communities), and finally Collections, which as the bottom level contain the digital library items. 





Figure 1.  An Example of a possible DSpace site structure.
4.1  Taxonomy Observations   

For DSpace, once a structure of Communities and Collections is created there is no way through the website to alter that structure without destroying altogether the community or collection that needs change.  Thus for example, one cannot easily move one Community/Collection into another parent Community if changes are needed in the taxonomy.  Currently, the only way to complete such a task involves writing and executing scripts and/or SQL queries to alter six distinct database tables, or using a third party tool.  Similarly, there is no simple method to import a taxonomy of previously existing communities and collections (e.g., from CITIDEL) in XML form.  Moreover, the Community/Collection terminology is misleading.   In everyday parlance a “community” usually refers to a group of people and hence in the digital library domain it might refer to a specific audience for a group of resources.  A “collection” could be misconstrued to be a collection of communities, repositories, or practically anything else, rather than the base level of item organization.        

5.  CONCLUSIONS

DSpace provides a useful and relatively easy-to-maintain digital library system.  The experience of porting an existing digital library to DSpace revealed DSpace design decisions that favor the constructing of new repositories over porting exisiting ones. To ease the transition of existing collections to DSpace, we recommend multiple collection mapping capability at import time, the automatic import of e-persons and community/collection taxonomies, as well as the manipulation of existing communities.

6.  REFERENCES

[1] “DSpace”.  Accessed Jan. 24 2007.  http://www.dspace.org.  

[2]  “PostgreSQL”.  Accessed Jan. 24 2007.  http://www.postgresql.org.  2006.

[3] “Computer Science Teaching Center”.  Accessed January 24 2007.  http://www.cstc.org.  2006.

[4] “Computer and Information Technology Interactive Digital Education Library”.  Accessed January 24 2007.  http://www.citidel.org.  2005.

[5] Cassel, Lillian N., Knox, Deborah, Impagliazzo John.  “Using the NSDL and CITIDEL to Enhance Teaching”.  ACM SIGCSE Bulletin , Proceedings of the 8th annual conference on Innovation and technology in computer science education.  (ITiCSE '03).  (Thessaloniki, Greece) 2003.  ACM Press, New York, NY, 2003, 246-246.   

[6] “DSpace System Documentation”.  DSpace.  Accessed January 24 2007. http://www.dspace.org/technology/system-docs/index.html. 

[7] Brooks, W. Tyler and Lasley, Adam B.  DSpace. Project Report. Brooks and Lasley, Blacksburg, VA.  http://pubs.dlib.vt.edu:9090/114/.  2006.  

[8] Bollini ,  Andrea .  “Automapper plug-in”.  Accessed January 27, 2006.  http://sourceforge.net/tracker/index.php?func=detail&aid=1595610&group_id=19984&atid=319984.  November 2006.       
[9] Cassel, Lillian N.  CITIDEL: The Computing Component of the NSDL.  http://www.pkal.org/documents/Vol4CITIDEL.cfm.  2004.   

     I am a graduate student at Villanova University and I am completing a 2 page paper on DSpace functionality and design decisions for JCDL (Joint Conference on Digital Libraries) 2007 as part of a digital library research group NSF grant between Villanova University and Virginia Tech.  The paper describes the lessons learned of a port of an existing digital library to DSpace.   

To ease the transition of existing collections to DSpace, we recommend multiple collection mapping capability at import time, the automatic import of e-persons and community/collection taxonomies, as well as the manipulation of existing communities.  We were wondering whether someone on the DSpace team could perhaps provide a quick read through and feedback, for the paper is due on Monday Feb. 5th 2007.   I apologize for the short notice, any assistance would be greatly appreciated. academic
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