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Abstract
Digital libraries are a modern technological solution for access and innovative presentation of valuable cultural artefacts. They can provide powerful and efficient functionalities for effective content structuring, storage, access, search, filtering, maintenance, metadata annotation, indexing, and dissemination. The “Knowledge Technologies for Creation of Digital Presentation and Significant Repositories of Folklore Heritage” project aims to build a multimedia digital library with a set of collections, selected from the fund of the Institute for Folklore at the Bulgarian Academy of Science. The library will implement a wide range of services in order to present in a virtual form the valuable phenomena of the Bulgarian folklore heritage. This paper presents the main architecture of the Bulgarian folklore digital library, its main services and components, types of users and their activities   
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1. introduction

The “Knowledge Technologies for Creation of Digital Presentation and Significant Repositories of Folklore Heritage” (FolkKnow) is a tree-year project, which main task is to develop new vision of the already created folklore archives, saved in the Folklore Institute at the Bulgarian Academy of Science. This task has to correspond to the European and world requirements for such activities. The main project idea is to be created a multimedia digital library that will be consistent with the specifics of the presented artefacts and will provide efficient functionalities for effective content structuring, storage, access, search, filtering, maintenance, metadata annotation, indexing, and dissemination. During the first stage of the project we used the knowledge technologies as a tool for description the semantics of the complex structure and the multi-layer characters of the folklore objects. Now, we will involve the modern methods and technologies of the digital libraries in order to allow not only presentation and access to the rich-in-content Bulgarian folklore knowledge, but also provision of possibilities for scientific research analysis and digital preservation. 

This paper presents a service-oriented architecture of the Bulgarian folklore digital library which realization will be done during the second stage of the module 3 “Development of Digital Libraries and Information Portal with Virtual Exposition “Bulgarian Folklore Heritage”” of the FolkKnow project. The architecture includes functional modules providing services for user profiles management, folklore content management, browsing, complex search, etc. The structure of form used for folklore objects insertion in the digital library is based on a special “Ontology of the Bulgarian folklore” (Paneva et al. (2007a)) (Paneva et al. (2007b)), created during the first stage of the module 3.   

Section 2 of the paper summarises the conceptual framework of the contemporary digital libraries according to the DELOS Digital Library Reference Model. Section 3 describes the main functional services and the variety of their users foreseen to be implemented in the Bulgarian folklore library. The paper finishes with some conclusions in section 4.

2. conceptual framework of the contemporary digital libraries

Digital Libraries represent the meeting point of many disciplines and fields, including data management, information retrieval, library sciences, document management, information systems, the Web, image processing, artificial intelligence, human-computer interaction, and digital curation. It was only natural that these first fifteen years were mostly spent on bridging some of the gaps between the disciplines (and the scientists serving each one), improvising on what ‘Digital-Library functionality’ is supposed to be, and integrating solutions from each separate field into systems to support such functionality, sometimes the solutions being induced by novel requirements of digital libraries. These have been achieved through much exploratory work, primarily in the context of focused efforts devising specialized approaches to address particular aspects of digital library functionality.

The nature of digital libraries is highly multidisciplinary. Naturally, this has created several conceptions of what a digital library is, each one influenced by the perspective of the primary discipline of the conceiver(s) (Pavlov, R., D. Paneva (2006)).  
In addition to such a variety of perspectives that may currently exist on what a digital library is, the concept has evolved quite substantially since the early idea of a system providing access to digitized books and other text documents. The DELOS Network of Excellence on Digital Libraries (www.delos.info) now envisions a digital library as a tool at the centre of intellectual activity having no logical, conceptual, physical, temporal, or personal borders or barriers on information. It has moved from a content-centric system that simply organizes and provides access to particular collections of data and information, to a person-centric system that aims to provide interesting, novel, personalized experiences to users. Its main role has moved from static storage and retrieval of information to facilitation of communication, collaboration, and other forms of interaction among scientists, researchers, or the general public on themes that are pertinent to the information stored in the Digital Library. Finally, it has moved from handling mostly centrally-located text to synthesizing distributed multimedia document collections, sensor data, mobile information, and pervasive computing services (Pavlova-Draganova, L., D. Paneva, L. Draganov (2007)).

A Digital Library is an evolving organization that comes to existence through a series of

development steps that bring together all necessary constituents. Figure I. presents this

process and indicates three distinct notions of “systems” developed along the way forming a

three-tier framework: Digital Library, Digital Library System, and Digital Library

Management System. These correspond to three different levels of conceptualization of the

universe of Digital Libraries.
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Figure I DL, DLS, and DLMS: A Three-tier Framework

These three system notions are often confused and are used interchangeably in the literature;

this terminological imprecision has produced a plethora of heterogeneous entities and

contributes to making difficult the description, understanding and development of digital

library systems. As Figure I indicates, all three systems play a central and distinct role in

the Digital Library development process.
The model illustrated draws upon the understanding of Digital Library systems acquired by

several European research groups active in the Digital Library field for many years, both

within the DELOS Network of Excellence and outside, as well as by other groups around the

world. In such an aspect, it has to be intended as a collective effort made by the digital library

community to agree on a common ground. This is meant to be useful not only for current

activities but also as a springboard for future work.

The presented model is an abstract framework for understanding significant relationships

among the entities of the digital library universe, and for the development of consistent

standards or specifications supporting the different elements of this universe. It aims at

providing a common semantics that can be used unambiguously across and between different

application areas both to explain and organise existing digital library systems and to support

the evolution of research and developments in this area. (The DELOS Digital Library Reference Model - 0.96)
3. Functionalies in the bulgarian folklore digital library

The architecture of Bulgarian folklore digital library may consist of the following functional modules in order to provide a wide range of services (Rangochev et al. (2007)): 

· Module for content browsing of the folklore objects by their type;

· Module for insertion and revision of a folklore object; 

· Module for managing of the users;

· Module for monitoring of the users’ activities. This module can maintain a diary of the searches and revisions of the users; 

· Module for searching:

· by a signature and archival number;

· by a key word in the following categories: title, language, annotation, type of a folklore object;

· by file type;

· in the information of a record (simultaneously or individually, which is possible):

· By situation

· By an interviewee name

· By recorder name

· By record date

· By place where the record was made

Module for users management: This module has to be accessible only to the administrators of the digital library. It will be possible to add or block users and to revise the information for those who have been already included in the list of users.

There are defined five types of users in the system:

· Administrators: they can make, delete and revise users and to check the diaries maintained by the module for monitoring but they do not have access to the content of the digital library;

· Editors: a group among the users which has the biggest rights as they can revise all the objects, to add new objects and to delete objects regardless of whom has included them in the library; 

· Users: they have access to all the objects and have the right to add new ones. They can also revise and delete objects but only those which have been added by themselves; 

· Examiners: they can only examine the folklore digital objects as a whole in the digital library; 

· Guests: they can read short ontology-based descriptions of all the objects but they cannot see the multimedia files. 

Module for content browsing of the folklore objects by their type. This module has to be accessible only to the users of the digital library and not to the administrators. The reason for introducing this restriction is that the administrators of these types of systems usually are not interested and are not competent in the content of the system and their duty is only the maintaining of the system. 

Module for insertion and revision of a folklore object. This module has to allow the insertion of new objects and the revision of the information included for the objects in the library. Multimedia files can be added to an existing object and some old files can be deleted. The whole folklore objects also can be deleted. 

Module for monitoring of the users’ activities. The role of this module is to maintain a diary of the revisions of files and of deleted files. Thus in cases of wrongly deleted information or of insertion of wrong data, it is possible to find the user who did this. Also, a diary of searching is maintained. Its aim is to make statistics of the information searched. This statistics will allow to delete the files which are not searched and to facilitate the use of the information which is most often searched (Paneva, (2007)).

Modules for searching. The search for information is the most frequent and most important operation in the digital library. Therefore, there have been produced different modules for searching by different criteria. 

· Search by a signature and archival number. This searching module is used for finding objects by its archival number (for instance, AIF 200, folder 1, p. 57). In the most common case, the result of this type of searching is only one object. If the input of data is wrong then the result of the search could be several objects;

· Search by a key word in the object attributes – by title, language, annotation, type of folklore object. The search can be made by all the attributes simultaneously. In all likelihood, this will be the most commonly used module of searching and therefore special measures are taken for its optimization.

· Search by information for the record. This searching module can be used for all the objects which meet one of the following criteria:

· All records made in a given situation, such as interview, conversation, etc.

· All records are made by a given interviewer. 

· All records are made from a given interviewee. 

· All records are made in a given period.

· All records are made in a given place.

· Search by type of file. This searching module allows for making a list of all the objects to which multimedia files are attached: audio-, video-, or images. In this case OWL file containing metadata for folklore object is not used while it is used the database in which is recorded the office information and the digitized objects.

4. Conclusion

During the FolkKnow project formulation we assumed that when Bulgarian folklore heritage would be digitalized and presented virtually there would be a need of contemporary information technologies that allow complex multimedia presentations and descriptions, as well as broad and flexible access method. We believed that the digital libraries and Semantic web meet those requirements because they are powerful technologies for digitalization, semantic description, access provisioning, preservation, and virtual representation of cultural and historic values and especially of Bulgarian folklore heritage. The approach for building the module was formed as a result of the research experience of the team of Institute of Mathematics and Informatics and its know-how in multimedia applications gained in numerous European Information Society projects. This approach allows the integration of the idea of the traditional Bulgarian culture and folklore in the European culture space, while completely preserving its identity and diversity.
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