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Introduction

The Internet (and the World Wide Web in specific) has thoroughly changed the way people gather and use information. Where libraries traditionally were the place to go to find information, today people don't even have to leave their desks. Some argue that the Internet eventually will even replace the libraries. On the other hand, libraries not only have thousands of years of know-how on information storage and retrieval, they also have already disclosed huge amounts of information. Most of this information can be made available on the World Wide Web. A more constructive view of the future would be to look for ways to integrate old and new techniques of information retrieval. Both large and small libraries are already connected to the Internet in a way they could share their information resources. All this creates opportunities for development of systems where several systems and/or information resources are integrated in some way or another. They may even give the user the impression of being a single information resource. Based on such services, the user could benefit from having a global view on the distributed information resources.

The traditional library information retrieval system is the catalogue of (mostly) printed matters. Over the years these catalogues have provided a rich variety of search methods. In the past decades people looking for information could also use more and more commercial services like serial indices, thesauri and dictionaries. Internet search engines that maintain indices for Internet resources (web pages, electronic documents and other files) are the most recent enhancement. This variety of resources, each with its own rules, techniques and conditions, can make it very troublesome to collect information. 

About integration

What do we mean by integration of resources? In the context of this workshop, the term will describe a context where numerous computing systems can work together, share information objects, or act as one system towards a user. While investigating this area, we discussed distributed as opposed to centralized systems and services. 

Integrating resources is a common interest for users as well as the libraries. Users would very much like to use one single search facility, capable of finding all information that is relevant to them personally, preferably without any irrelevant ‘noise’. The user wants a ‘global view’ of the world with personalized search results,  just a single mouse-click away.

The library has other motives for focusing on services like this. In a world where an increasing number of people think all you need is the internet and you can certainly do without libraries, it’s good to realize that libraries can enhance internet functionality by combining their own knowledge and services with those of the internet era. Providing information has always been a primary task for library task for libraries. Even more, libraries are used to produce high-quality information. 

When it comes to integration of resources, libraries focus mainly on the source material for search facilities, metadata. Much work has been done already on the definition of general metadata formats (MARC, Dublin Core) and frameworks (like FRBR). Extending information with proper metadata is a necessity for high quality search results. This is what the Internet obviously lacks. One question to be answered is, however, in what way should bibliographic information be extended with metadata? Is DC ‘good enough’, or do we need other DC name spaces or even completely different types of metadata? Search results are as good and bad as the metadata describing the information we are looking for.

How to combine search facilities

Essentially there are two ways to combine search facilities. One is to merge all corresponding databases into one huge search index. The other is to create a gateway or information broker that queries a number of databases and returns all the retrieved data to the user. Just listing all search facilities on a single web page is certainly not enough. This approach still leaves the user with the decision, which search engines to use, and interpreting the results for each engine separately.  

Whatever approach is used, the two most prominent problems are to transform a generic query to a query specific to the metadata structure of each of the search facilities and to interpret the search results from a number of different resources into a common representation.  Since the query form will be common for all search facilities, it must provide means to enter queries in a way that can be processed by all engines.  This requires a complex query form. On the other hand, most users would want a form that is as simple as possible. Every search engine has its own way of presenting results, carefully tailored to the kind of information to be presented. Whoever is implementing such a combined search engine will have to decide to what extent this diversity in representation should be kept, and to what extent the result should be formalized. As if that weren’t complex enough, not all users are equal. Some users will need forms and results presented as simple as possible, while others will not accept anything less than queries and results in full detail.

Apart from the presentation of the query, implementing a combined search engine also implies deciding what strategies and resources should be used for each search. Strategies can be based on bibliographical considerations, full text or metadata. As for the resources used (and in which order) one could decide to first present the results within one’s own collection.  This way this collection gets a much more prominent position in the result table. A more disputable decision would be the first use the index that is the most profitable for the organization.

When presenting the search results, the hardest problem is to rank the results in such a way that the ‘best’ results at the top of the list. A good alternative would be to cluster the results, but any way of organizing search results implies deciding on the quality of every single record found. 

Identification of information

To be able to share resources of any kind, one must be able to identify the resources in question. One of the revolutionary components of the World Wide Web is the identification mechanism for items anywhere on the Internet called Uniform Resource Locator (URL). No matter how useful this mechanism is, it has one huge disadvantage: it explicitly specifies the location of data. As data can move from one server to another in the same or another country, this means that a URL pointing to a piece of data will at some point in time become invalid. There is obviously a need for a persistent identification mechanism. PURL was an early try to solve this problem. Instead of pointing directly to the location of an Internet resource, a PURL points to a resolution service. The PURL resolution service associates the PURL with the actual URL and returns that URL to the client. The client can then complete the URL transaction the usual way.  Other initiatives to solve the location problem are the Uniform Resource Name (URN) and the Document Object Identifier (DOI).  All these systems depend on a centrally maintained resolution service.

OpenURL is a syntax for writing web-portable URL references about any information object.  Essentially it provides a standardized method to formulate web queries.  The proposed standard also provides a mechanism to take the identity of the user into account. Since different users have access to different digital information repositories, the search results should resolve in a link specific for the user. This makes it possible to supply a user with personal search results, limited to information that is actually accessible by the user.  The OpenURL could also be relevant in other situations where context-sensitive manner resolution is required. While the Committee initially focused should on the scientific world, the standard it develops will be extensible to other information domains.

One important reason for the workgroup members to favor OpenURL is the fact that it is a true open standard, not subject to commercial restrictions, licensing or other limitations that prevent it from becoming a true standard. Most workgroup members prefer any open standard to proprietary standards. Although an OpenURL essentially is a query, it should be possible to use OpenURL to specify any ‘standard’ identification, without the use of  (commercial or non-commercial) resolver services.

Open Archive Initiative

The Open Archive Initiative develops standards for sharing metadata in such a way that information harvesters can easily collect metadata. It depends on metadata resources are made accessible for harvesting.  The results are returned as Dublin Core or Marc. The Metadata may be stored in common repositories. One the proposed standards is the Open Archives Initiative Protocol for Metadata Harvesting, abbreviated as OAI. The goal of this protocol is to supply an application-independent interoperability framework that can be used by various communities engaged in web publishing.   The OAI protocol permits metadata harvesting in a framework with two classes of participants: Data Providers (who support the OAI protocol for exposing metadata) and Service Providers (who issue OAI protocol requests to the systems of the data providers).   

The process of harvesting is not without problems. As several metadata systems can be used (DC Metatags, MARC Metatags and others) the processing system will have to map tags from different metadata systems to coordinating tags. As this requires (human) interpretation, it opens numerous possibilities for misunderstandings and differences in view. 

Other Questions

By the end of the conference there were quite a few questions that still had to be answered (or even asked). Not all members of the workgroup members agreed that OpenURL is a necessary replacement for Z39.50 (especially with the recent XML developments in mind). Another unfinished discussion the question whether to prefer proprietary standards or open standards. Finally the group didn’t dare to discuss Legal (copyright) issues involved in sharing and re-using information in the way this report proposes.  There is one thing everyone agreed upon, however, and that is that libraries should preferably use open resolution services (as opposed to commercial services).
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