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search and administrative services in iconographical digital library
Desislava Paneva-Marinova, Radoslav Pavlov, Maxim Goynov, Lilia Pavlova-Draganova, Lubomil Draganov
Abstract: Today there are a large number of digital archives, libraries and museums with rich digital collections representing the European cultural and historical heritage. The new challenge shifts from having online access to resources to making an effective use of them and avoiding information overload. A possible answer to this challenge is the approach, used for the development of the “Virtual encyclopedia of the Bulgarian Iconography” digital library (BIDL). It is a complete web-based environment for registration, documentation, access and exploration of a practically unlimited number of Bulgarian iconographical artefacts and knowledge. The key for its efficiency is the provision of strictly designed functionalities, powered by a long-term observation of the users’ preferences, cognitive goals, and needs, aiming to find an optimal functionality solution for the end users. A special attention was pay to search and administrative services, trying to cover a wide range of possible solutions such as keyword search, extended keyword search, semantic-based search, complex search, search with result grouping, tracking services, DL data exportation, etc. This paper presents these services in detail, their functional specifications and used algorithms. The ontology of the East-Christian Iconographical Art is discussed, because of its important role for the semantic description and search of iconographical artefacts and knowledge in the library.
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Introduction

In an attempt to answer the need for presentation and preservation of the Bulgarian iconography, a team from the Institute of Mathematics and Informatics has developed a multimedia digital library called Virtual Encyclopedia of Bulgarian Iconography (http://mdl.cc.bas.bg). It was designed so as to provide wide accessibility and popularization of the works of the Bulgarian iconographers, and moreover to enable future precise restoration of the icons at risk.

The “Virtual encyclopedia of the Bulgarian Iconography” digital library (also called Bulgarian Iconography Digital Library, BIDL)
 is a complete web-based environment for registration, documentation, access and exploration of a practically unlimited number of Bulgarian iconographical artefacts and knowledge. It provides a rich knowledge base for the iconographical art domain, enabling its usage for content annotation, preview, complex search, selection, group and management. The ontology of the East-Christian iconographical art was developed and used for semantic annotation of the library content [Pavlov et al., 2010] [Pavlova-Draganova et al., 2007b] [Paneva et al., 2007].
A very important task during the BIDL development was the provision of the strictly designed functionalities. A special attention was pay to search and administrative services, trying to cover a wide range of possible solutions such as keyword search, extended keyword search, semantic-based search, complex search, search with result grouping, tracking services, DL data exportation, etc. 

This paper extends the BIDL functionality presentation of [Pavlov et al., 2010], where the content creation and preview services was mainly discussed. The paper structure is the following: Section 2 makes a short overview of the BIDL architecture, covering its main service panels, repositories and their relationships. The search and administrative services are presented in details in Section 4 and Section 5, where their functionality and base algorithms are described. The ontology of the East-Christian Iconographical Art knowledge is discussed in Section 3, because of its key role for the semantic search of iconographical artefacts and knowledge in the library. Section 5 summarizes the achieved results and traces the directions for future development of BIDL.  

BIDL Architecture
The BIDL environment, depicted in figure 1, integrates:

· Appropriate repositories and services for management of two types of objects:

· MDL objects – multimedia digital objects, described by technical and semantic metadata and saved in a Media Repository;

· User profiles, presenting user’s data and behavior, saved in a User Profile Repository.

· Two main service panels, named Object data management and Administrative services, provide the base BIDL functionality.

The Object data management panel refers to the activities related to: content creation: add (annotate and semantic indexing), store, edit, preview, delete, group, and manage multimedia digital objects; manage metadata (see [Pavlov et al., 2010]); search, select (filter), access and browse digital objects, collections and their descriptions. The Administrative services panel mainly provides user data management, data export, tracing and analysis services, presented bellow. 
For every MDL object all semantic and technical metadata are saved in the Media repository. These metadata are represented in catalogue records that point to the original media file/s associated to every MDL object. The User profile repository manages all user data and their changes.  

There are several internal relations between the separate components in the service panels. For example, in the Object data management panel:

· the Add object services are related to the Preview and Edit services;

· after the Preview (services), the Edit or Delete services can be executed;

· the Search object services point to Preview, Edit, Delete and Group objects services;

· the Group objects services are related to Preview services;

· after the Edit (services), the Preview services can be executed.

There are several relations between the components of the two main service panels, for example, the Tracing of MDL objects from the Administrative services panel is connected to Add object, Preview, Delete, Search, Edit and Group services from the Object data management panel.

All existing internal and external relations for the service panels provide the internal interoperability and the flexibility of the library. 
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Figure 1: BIDL Architecture

Semantic Description of Iconography Art World
The semantic metadata description of Bulgarian icon art is determined by the domain ontology of the East-Christian iconographical art (also called iconography ontology)
. It presented the iconographical art world by three "thematic entities"
 (also called levels of knowledge). Every one of these entities is enriched with a set of sub-levels, covering wide range of characteristics. The first one is the "Identification" entity (see Figure 2), which consists of general data identifying aspects such as IO title, type, author and biographical data for the object’s author, its clan, iconographic school, period, dimensions, current location and source, and object identification notes, iconographic school description. 
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Figure 2: Identification entity of the Ontology of the East-Christian iconographical art
The second entity (see Figure 3) covers information concerning the descriptive details of the theme and forms of representation, providing a better understanding of the content. 
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Figure 3: Description entity of the Ontology of the East-Christian iconographical art
The main concepts included are: depicted character/s, iconographical scenes, character/s in the scene/s, symbol/s in the scene/s, character’ gestures, character’ vestment, detailed description of the depicted content, etc. The third entity covers technical information revealing iconographic techniques, base materials, varnishes, gilding, etc., used in the creation of the iconographical object/collection, and also concerning examinations of the condition, such as diagnosis or history of the conservation treatment.

Search Services
BIDL provides a wide range of search services, such as keyword search, extended keyword search, semantic-based search, complex search, and search with grouping results. This section presents the complex search algorithm that is base of all other search possibilities. 
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Figure 4: Result set of the search in the first release of the BIDL
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The current version of the searching service had the following changes:
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The algorithm for the search function changed to (see figure 5):
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Figure 5: Set of results of the search in the current release of the BIDL
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Administrative Services

The Administrative services panel mainly provides user data management, data export, tracking services, and analysis services. The user data management covers the activities related to registration, data changes, level set, and tracking activities of the user. The tracking services have two main branches: tracking of MDL objects, tracking of MDL user’ activities (example, figure 6). The tracking of MDL objects spies on the activities of add, edit, preview, search, delete, selection, export to XML, and group of MDL objects/collections in order to provide a wide range of statistic data (for frequency of service usage, failed requests, etc.) for internal usage and generation of inferences about the stable work (stability), the flexibility, and the reliability of the environment. The tracking of MDL user’ activities spies user logs, personal data changes, access level changes and user behavior in the BIDL. 

The QlickTech® QlinView® Business Intelligence
 software is the analysis services provider. It is connected to the BIDL tracking services and objects data base by preliminary created data warehouse
.
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Figure 6: Users’ activities during the period 10 – 12. 2009
The ETL (Extract, Transform, Load)
 is completely automatic process and is performed by administrator request. 
The QlickTech® QlinView® Business Intelligence Software is deployed in order to provide fast, powerful and visual in-memory analysis of the data in the warehouse. It is a data access solution that enables you to analyze and use information from different data sources. It is based on online analytical processing (OLAP), which provides an approach to quickly answer multi-dimensional analytical queries [Codd et al., 1993].
Figure 7 depicts PIE diagram making canonical sub-types analysis.
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Figure 7: PIE diagram of canonical sub-types for Apostle canonical type

The variety of generated statistic information about BIDL data using QlickTech® QlinView® provides a rich extension of the tracking services and the base for profound analysis of extracted data.    

The export data from the administrative services panel provides the transfer of information packages (for example, packages with BIDL objects/collections, user profiles, etc.) compatible with other systems managing data bases. For example, with these services a package with BIDL objects could be transported in a XML-based structure for a new external usage in e-learning [Paneva-Marinova et al., 2008] [Pavlov and Paneva, 2007] [Paneva-Marinova et al., 2009] or e-commerce applications.

The following code shows an instance of object data, exported in XML.  
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Conclusions and Future Work
A tendency from the last few years points towards the use of digital libraries as a source of digital knowledge and environment for its delivery. This tendency determines the development of new methods and techniques for functionality provision, aiming to satisfy user’s needs and preferences. The new MDL systems aim to find optimal functionality solutions, mainly by improving the content annotation, search and presentation, metadata management, environment administration, etc. In this paper we presented the core and the motor of the BIDL architecture: the search and administrative services, covering the used techniques and algorithms. The next step will be the implementation of personalized work space and dynamic content adaptation service, assisting individual user’s content observation.  A profound research is done for the provision of innovative techniques and tools for digital preservation and restoration of valuable artefacts of the Iconographical art world. The investigations are also directed towards the development of tools for aggregating iconographical content and ensuring its semantic compatibility with the European digital library EUROPEANA, thus providing possibilities for pan-European access to rich digitalised collections of Bulgarian Iconographical heritage.
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� The first release of the BIDL was developed five years ago during the project “Digital Libraries with Multimedia Content and its Application in Bulgarian Cultural Heritage” (contract 8/21.07.2005 between the Institute of Mathematics and Informatics, BAS, and the State Agency for Information Technologies and Communications), aiming to lay the foundations of the registration, documentation, and the exploration of a practically unlimited number of Bulgarian icons [Pavlova-Draganova et al., 2007a] [Pavlov et al., 2006].


�  The ontology of the East-Christian iconographical art was developed for resource semantic annotation for the project SINUS “Semantic Technologies for Web Services and Technology Enhanced Learning” (№ D-002-189).


�  A development methodology used during the creation of the Ontology of the iconographical objects (artefacts) [Paneva et al., 2007] [Pavlova-Draganova et al., 2007b].


�  Business Intelligence is an architecture and a collection of integrated operational as well as decision-support applications and databases that provide easy access to great amount of (business) data.


�  A data warehouse is a repository of an organization's electronically stored data. Data warehouses are designed to facilitate reporting and analysis [Inmon, 1995].


�    Extract, transform, and load (ETL) is a process in database usage and especially in data warehousing that involves: extracting data from outside sources, transforming it to fit operational needs (which can include quality levels), and loading it into the end target (database or data warehouse).
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Edit services


Edit object
Edit collection



Group object services

Thematic selection by simple value
Collection creation


Object data management


Administrative services


  
  User data management



Tracing services



Tracing user’ activities 

Registration
Logs
Activities in the MDL
User data changes



Tracing MDL objects



Export data services


Export object/s
Export Collection/s
Export user data
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User activities
User access level



