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(1) Introduction

The concept of a European Digital Library cannot only be based on a technical framework enabling access to digital goods – there is also a need to introduce new ways of cooperation between different stakeholders (Cultural Organisations, Industries, Administrations, etc.) as well as to “re-engineer” traditional business processes in the light of globalisation and world wide markets. The main activities within a support environment for I(nternet) Markets comprise: Content Engineering, Platform Engineering, and Enterprise Engineering.

The REGNET project targets to all of the three areas.

(2) What is REGNET?

The acronym “REGNET” stands for “Cultural Heritage in REGional NETworks”. The project was introduced under Action Line III.1.4 Access to digital collections of cultural and scientific content of the European Union IST-Information Society Technologies Programme. It will start on the 1st of April 2001 and last over two years. The total project budget exceeds 5 Mio. EUR. 25 partners, cultural organisations and IT-industry representatives, from 10 European Union states as well as Bulgaria and Russia are participating in REGNET. AIT Applied Information Technique Research Ltd. from Austria will act as co-ordinator. The whole project is divided into an implementation and demonstration phase. 

Research work in REGNET focuses on several issues of European Union importance: 

The dissemination of the European Culture Heritage will be supported. The access for European citizens to catalogues of intellectual, cultural and scientific heritage stored in archives, libraries and museums and galleries will be facilitated. 

E-business will be integrated into an information systems used in Cultural Institutions. Existing cultural infrastructures will be exploited and new infrastructures should be developed where necessary. 

Standards are used in the field of information structure, retrieval and e-business. And the interoperability between systems (interoperable access to distributed resources/catalogues: cultural & scientific content and products & services) based on the complementarities of the capabilities of each partner (group) is further enforced.

Finally a service infrastructure will be established which allows to develop a network of (cultural) service centres throughout Europe.

(3) Market Situation

The market for REGNET systems and services can be estimated  roughly by the number of museums, libraries and archives in Europe. Based on studies like MAGNETS (Museum & Galeries New Technology Study) the number of cultural organisations might be at 100.000 throughout Europe. (e.g.: MAGNETS: 15.000 museums & galleries with over 500 mio visitors each year). From an German publication (Institut für Museumskunde) of 1998 the percentage of museums having a WEB presence is estimated by 25%. Following the overall trend for 2000 the WEB presence of cultural institutions might have been doubled to over 50%.  Another indicator related to trend of WEB-presence of cultural institutions is VLMP (Virtual Library Museums Pages). In 1997 there have been 630 museums listed in the vlmp-data base (http://www.vlmp.org). An evaluation of the vlmp-data base in 2000 (September) delivered 4.872 museums. 
Regarding museum shops there is a US-figure available from 1999 (“Museums and the Web 1999”): it was stated that 34% of museum homepages have a museum shop for selling goods (http://www.archimuse.com/mw99/papers/bowen/bowen.html ). Having these figures in mind a rough estimation would deliver a potential number of  3.000 (15% of 20.000 museums) museum shops throughout Europe being candidates to be partner of the REGNET network. The adventure of joint ventures like Antenna/MuseumShop.com in the United States (approx. 50 museum shops connected) underpins the potential for eBusiness in the Cultural Heritage domain (http://www.archimuse.com/mw2000/papers/tellis/tellis.html). 
The Progress Report (eEurope; An Information Society For All, Lisbon, 23 and 24 March 2000) includes some figures and statements about e-commerce:
[image: image1.png]Virtual
catalogue

MultiMedia Production Enterprise
Domain Experts





“In addition to transforming existing businesses, the Internet has been creating new services and hence new jobs in the economy. Electronic commerce, notably business to business e-commerce, is booming and world-wide e-commerce sales are expected to grow 40 times between 1998 and 2003 by which time they will become over 15% of all sales. Predictions of market researchers, which often tend to be optimistic, have even been surpassed.
The Internet and e-commerce are also leading to a surge in new company creation. 
Since REGNET provides wireless access to the network of service centres the Mobile phone penetration is also very important. Figures from 1999 also included in the eEurope Progress Report look like this:
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Technical and Organisational Aims

There are several basic technical and organisational objectives which should be reached during the two year project phase. First of all a service infrastructure will be developed which enables business to business (B2B) transactions as well as business to consumer (B2C) transactions. Within the project already existing electronic catalogues (OPACS: Online Public Access Catalogues) referring to cultural & scientific objects contained in libraries, museums, archives, and galleries, as well as to goods and services will be used. Where there are no catalogues yet new catalogues will be developed. As a result the establishment of a 'virtual union' catalogue of all OPACS and product/service catalogues held locally is envisaged. This will be realized by integrating a distributed search and retrieval system.

Furthermore Information Products and Services will be defined. This work should also include the outlining of necessary 'supply chains' and the connected business processes and functions to deliver digital and physical goods.

All the business transactions on the B2B and B2C level (containing payment features, copyright systems, authentication control, etc) will be guided by a legal framework that will be worked out accordingly.

For the technical realization of the system existing components, standards, and methods in the field of distributed search and retrieval and e-commerce will be tested and if appropriate integrated.

In addition it will be possible to access to the REGNET-WEB services with mobile devices via de facto standard protocols.
In a first phase the REGNET system will be run in a trial service (demonstration phase) which should then be followed by a regular service.

(4) The REGNET System

Within the project a technical and legal framework, the REGNET system, for a service infrastructure of cultural service centres will be developed. The REGNET system will offer several services like data entry, search and retrieval, and e-Business. It will be based mainly on integration work using components from the field of distributed searches, cultural data management, e-business etc. 

REGNET extends the traditional access facilities to distributed heterogeneous catalogues by integration of product and service catalogues managed by e-business systems. Because of the large REGNET consortium real world tests covering 6 European regions (a dozen states) are possible. Tests are carried within the demonstration phase of the REGNET Project. The REGNET-test bed covers both the development and the trading of goods and services, in particular in the electronic marketplace, and takes into account the different requirements and capabilities of the individual worker (e.g. curator, librarian, archivist, artist, journalist,...), consumer (public, tourists,...) and of businesses and organisations, by modelling and reengineering core business processes in the field of Cultural Heritage (CH). Especially the needs involved when accessing CH-related data and using it in personalised way will be addressed. 

The technical system is based on sound European developments (especially in the field of accessing digital goods using for example the Search & Retrieval Protocol Z39.50/XML involved in a series of projects within  FP4-Telematics for Libraries) and will implement a 'Digital Libraries' concept which is targeted to provide income to all participating organisations (e.g.: royalties for dedicated expertises and high quality images, charges for reproduction services, consulting, physical goods, IT-services, etc). REGNET is based on the application of current technologies and provides integration of state-of-the-art components. It will enable the co-operation between SMEs and organisations related to the domain of Cultural Heritage. 

The implementation of REGNET is built on customisable systems focussing on business-led standardisation work. The project will observe and take into account the ongoing and recent work of CEN/ISSS (Electronic Commerce Workshop) but will also look into recent activities like RosettaNet, eCo-Framework, OBI, etc. With respect to the Cultural Heritage domain recent activities in the field of Metadata (Dublin Core) and interoperability of catalogues (referring to Cultural & Scientific Data as well to 'business' related data) will be taken into account. The model developed for the REGNET-Test bed demonstrates tools and systems and a legal framework for a dynamic networked and virtual organisation - centred around 'Service Centres', facilitating co-operation and the inter-operation of business processes (Business To Business). 

REGNET will evaluate a networked organisation model (comparable to the Art Museums Image Consortium/AMICO in the United States) and the integration possibilities of tools and systems for co-operative working. The project will enable especially European SMEs (IT-Provider, media enterprises, etc) becoming participants in global business networks by taking advantage of opportunities provided by the latest technologies and business practices in this area (CH). Because of the involvement of different types of organizations (libraries, museums, archives, ...) which have already a wide clientele and different user types (expert, public, tourists, etc) REGNET is well suited to demonstrate the effectiveness and efficiency of the services and products supported by the technical system. 

REGNET also contributes to the meta data development which provides the basis for interoperability of systems and data exchange. The project extends the recent works by adding descriptions of business process, work flow, etc to this standards framework. REGNET considers meta data as part of an ontology related to the field of Cultural Heritage. The REGNET-network consists mainly not of large organisations but involves especially institutions of local and regional importance.

(5) Content creation, platform management, enterprise engineering

REGNET addresses several 'hot' topics in actual research and development activities: interoperability of data stores (catalogues), content creation and management in a standardised way, and electronic business. The consequence is the reorganisation of existing processes and introduction of computerised functions which make transactions for low money goods worth while (e.g. small copyright fees for digital images). Within the REGNET system there are three building blocks which can be considered as vertical functions: 

1) Content creation and management is based on actual standards efforts in the field of the different organisations involved. To provide interoperability of catalogues held in museums, libraries, and archives the semantics for the descriptions of collections and the collection items have to be harmonised. The inclusion of so called 'Dublin Core' meta data is as well an actual topic as the Z39.50/XML-related standardisation work is, which is targeted to a harmonised search and retrieval facility across different domains. REGNET may influence the development of a so called Z39.50/XML-application profile: the Bath-Profile. This technique, to make Online Public Access Catalogues (OPACs) interoperable, is essential to REGNET, since by this way the catalogue of the REGNET shopping system is generated dynamically according to the request of a user. It is foreseen within REGNET to provide digitisation of 2- and 3-dimensional objects. 

2) The platform management is based on latest internet technology and is the basis for the middle ware being the agent between content and service supplier and the requester (user). It is expected that during the implementation of REGNET the first large trials of systems following the OBI reference architecture will deliver results (RosettaNet). 
3) The enterprise engineering will focus on some selected business processes and functional units: access to distributed catalogues, a shopping cart system, creation of a personalised catalogue based on retrieved data from the 'virtual catalogue' (in printed and electronic form), an internet auction system (e.g. offering duplicates of posters), and a delivery system for physical goods (e.g. goods from museum stores). 

On a 'horizontal' basis the XML/XSL-technology is used to structure data semantically and physically. This affects the creation of meta data, describing real (primary) objects (artefacts, naturefacts,...), media objects (photos, videos, ...) or bibliographic type objects (literature in the broadest sense). On the other hand all information within business transactions is wrapped within XML structures: Order, Invoice, Despatch, Report, ...). The recent developments in the field of XML/EDI standardisation will be used (ebXML). Another topic will be the definition of information products by appropriate document type definitions and style sheet. This should enable the 'non-media-professional' end user to generate catalogues or even CD-ROMs on demand. This might be the first step into the direction to create virtual exhibitions on demand by users themselves.

(6) User Scenarios

The scenarios outlined below can be considered as a first reference to e-Business processes only. Within the REGNET-Project there will be an own Work Package dealing with the elaboration of business cases (functions and processes) based on actual needs of all relevant partners within the Cultural Heritage domain.
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The REGNET Building Blocks

Business to Consumer (B2C):

A tourist wants to buy articles related to the cultural heritage of a region; he/she is interested in physical goods from one or more museum shops as well as in specific surrogate (images) of cultural objects located in museums, archives, or libraries in the region.

Solution: He/she uses a terminal at a tourist office, searches the virtual catalogue for relevant images and information, browses the catalogues containing articles located in museum stores and places orders. Goods are delivered on sites he/she addresses within the order placement.
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Business to Business (B2B):

A museum wants to produce a CDROM containing information about specific objects that he/she is interested in and which are related to a region.

Solution: The curator at the museum's side selects relevant information (text, images, films); he/she contacts a media producer, selects the basic layout/storyboard for the CDROM and works out together with the industrial partner - eventually with the help of other expert(s) - the final storyboard and the work flow necessary for the production process. He/she signs a contract for the production process and receives the master copy of the CDROM. 

3. Consumer to Consumer (C2C):
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The owner of a private collection wants to sell some of his/her assets on a maximum prize. He/She thinks about putting the offers on the internet.

Solution: The owner of the collection digitises with the help of a REGNET-Partner (e.g. Cultural Service Centre/CSC) surrogates of the goods which will be sold. Additional information and expertises are gained after consultation of the Virtual Catalogue. An dedicated Internet Auction System is set up at an Cultural Service Centres (CSC) site and offers bidding to interested user communities. The marketing of this auction is supported by the CSC. This business case can be considered as combination of B2C and B2B functions and demonstrates that a stakeholder can obtain different roles in different business-cases.

(7) The REGNET System Architecture
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The REGNET Project is developing building blocks to set up a service infrastructure for organizations and users in the field of Cultural Heritage. These blocks (referred to as ‘nodes’ within the REGNET Architecture) which constitute the REGNET-System are supporting access to cultural & scientific information as well as to product & service information offered by different organizations. The building blocks are outlined in the figure below.

The REGNET-Node-Types:

The REGNET-System consists of different nodes which can be located on different Hardware/Software-Platform. These Nodes (‘building blocks’) are:

· REGNET-Portal (entry of remote data, distributed search, e-business

· REGNET-Cultural Heritage Data Management (search in distributed metadata repositories connected to data of cultural heritage content)

· REGNET-e-Business Data Management (access to distributed goods and services catalogues via e-business system)

· REGNET-Ontology Checker (contains specifications of metadata, terminologies etc. used in the e-business and cultural heritage field)

· REGNET-Electronic Publisher (allows the production of personalized digital products based on standardized metadata and work flows)

These nodes host REGNET-components (‘subsystems’) which provide following functionalities:

· Repository Management (subsystem 1) 

· The repositories contain digital surrogates of real world object.

· Reference System Access (subsystem-2) 

· Here the metadata related to the repositories is found.

· Knowledge Base Access (subsystem-3) 

· This subsystem might be connected to external registries. It guarantees unified usage of terminologies, metadata and business rules etc. An ontology can be understood as “an explicit formal specification of how to represent the objects, concepts and other entities that are assumed to exist in some area of interest and the relationships that hold among them."
· Data Generation (subsystem-4) 

· In this subsystem metadata is generated via data entry facilities or by sending a harvester to repositories.

· Search and Retrieval (subsystem-5) 

· The search system allows distribution of searches to different repositories and the merging of different results, as well as the distribution of queries to product catalogues related to a e-commerce system.

· E-Business (subsystem-6) 

· Business processes based on digital surrogates are supported. E.g. electronic payment, copyright management, data entry etc.

· Product Catalogue Management (subsystem-7) 

· This subsystem contains metadata on products and services. The search and retrieval of different product catalogues is possible.

· Electronic Publishing (subsystem-8) 

· The production of personalized CDROMs, virtual galleries, exhibitions or Web-sites is supported. The raw data of the repositories is combined with commercial data available.

· Procurement Invocation (subsystem-9) 

· Here requests are transformed into real orders and logistic processes. Contractual matters are dealt with.

The Players within the Network

REGNET will set up a functional network of cultural service centres through Europe which will provide IT-services dedicated to cultural heritage organisations. The network will integrate multi-media industries, content providers and service centre operators.

These players will contribute and profit from the network services in a variety of ways:

The Content providers (museums, libraries, archives etc.) will provide access (via wired and wireless communication) to their digital contents, services and products and offer them to their clients (B2C). In return they can use the REGNET facilities for multi media productions and data base management, or cooperate with other REGNET partners during the creation of data bases, generation of multi media products or creation of a virtual exhibition (B2B).
The REGNET Service Centre operators themselves will generate income by providing the technical infrastructure (software/hardware) to content providers and other partners within the REGNET network. They can offer additional IT-services and consultancies.

Third the System developers are selling the REGNET system to Cultural Service Centres and Content Providers. They will have the possibility to implement additional components for the REGNET software system (additional ‘nodes’ like an ‘exhibition creator’, etc), and will generate income via licence fees for the REGNET system.

For the end user the system will offer easy and wide access to cultural data and services, and should invoke the production of personalized goods (e.g. CDROM) and services. A great variety of cultural services (consultancy work etc..) and goods can be purchased via internet shopping (Museums Shops etc…).
(8) Summary

REGNET will provide a unique facility to meta data definitions for both CH-related data and e-business related data via the search entry in the REGNET – Portal and the REGNET - Ontology subsystem. REGNET addresses not only meta data related to objects, but includes also definitions of work flows, business processes, etc. which lead to the concept of Ontology within the Cultural Heritage domain.

REGNET will develop the technical infrastructure to set up even low cost service centres which can be integrated in a 'service network'. The REGNET Legal Framework will govern this network which should enable income to the different stakeholders. Within this framework REGNET will be the 'layer' between Content Providers and Distributors or Value-added Resellers. The membership concept of the REGNET-service centres will generate a critical mass of digital or physical goods contained in Content Provider's organisations. To demonstrate the benefit of business to business (B2B) relationships the process of generating an electronic publication (e.g. CD-ROM) will be modelled and implemented.

Within the project a data entry facility using WEB-browsers and adaptable to different needs within different domains (Museums, Library, Archives) will be established. This facility will support existing standards (ICOM/CIDOC, UNIMARC, ISAD(G), etc) and is configurable by the REGNET System user. At the e-Business level REGNET provides the generation of a customised shopping cart systems within the business to consumer (B2C) framework. 

Finally REGNET will examine how next generation mobile networks can be exploited to widen the potentiality of WEB services in the field of Cultural Heritage. Appropriate gateway functions and interworking units will be envisaged to interface the REGNET architecture with the UMTS (Universal Mobile Telecommunication Systems) structure and ensure a seamless provisioning of REGNET services to mobile customers. Furthermore, the possibility of having access to the “mobile community” will enlarge the set of services that will be part of the REGNET demonstrator.

REGNET Partners

· AIT Angewandte Informationstechnik Forschungsgesellschaft mbH (A)

· Österreichische Nationalbibliothek (A)

· Salzburg Research Forschungsgesellschaft mbH (A)

· Universität Wien (A)

· IMAC Information&Management Consulting e.K (D)
· Stockholms Universitet (S)
· Länsmuseet på Gotland (S)
· Naturhistoriska Riksmuseet (S)
· Kungl. Vetenskapsakademien, Royal Academy of Science (S)
· TARX nv (B)
· Stad Mechelen - Stedelijke Musea Mechelen (B) 
· Stichting Museon (Museum voor het Onderwijs) (NL)
· SPACE S.r.l. (I)
· Fratelli Alinari I.D.E.A. Spa (I)
· Consorzio Civita (I)
· Motorola S.p.A. (I)
· Ajuntament de Granollers (E)
· Instituto Andaluz de Tecnología (E)
· Zeus Consulting SA (GR)
· Systema Informatics Ltd. (GR)
· Centre for Research and Technology Hellas (GR)
· VALTECH (F)
· Terra Incognita Europa Limited (GB)
· Institute of Computer and Communication Systems (BUL) 
· Southern Ural State University (RU)
[image: image8.png]Library

Aschive

i)

catalogue

Physical Goods
e
museum stores





� EMBED PBrush  ���





� EMBED PBrush  ���





� EMBED PBrush  ���





� EMBED Visio.Drawing.5  ���








�





�





� 









18

[image: image9.png]Virtual
catalogue

MultiMedia Production Enterprise
Domain Experts




[image: image10.png]Library

Aschive

private  (Seller)
end user (Buyer)

i)

catalogue

Physical goods
from private
collection




[image: image11.png]Project: REGNET
Geographical Distribution
of participating
Organisations




_1009790051

_1009894999

_1019365298.vsd
Data Entry�

Subsystem - 4














�

Harvester�

Subsystem - 5
















�

Subsystem - 7







�

catalogue�

Thesauri
Authority Files�

Meta Data�

Configurator�

Parameter
Business Cases�

REGNET - PORTAL























�

Meta Data�Schemata�

User Data
Provider Data�

Subsystem - 3












�

Subsystem - 2







�

Data
Base
Mana-
gement�

Meta Data�

Data
Base
Mana-
gement�

Search Engine�

Configurator�

Parameter
Business Cases�

Subsystem - 9







�

Products
Services�

REGNET - Cultural Heritage Data Management








�

Data
Base
Mana-
gement�

Catalogue
Meta Data�

Subsystem - 6










�

B2B
B2C�

Configurator�

Parameter
Business Cases�

Data
Base
Mana-
gement�

Products
Services�

Subsystem - 1







�

Digital Content
Meta Data�

Data
Base
Mana-
gement�

Digital Content
Meta Data�

REGNET - eBusiness Data Management








�

REGNET - Ontology
(Metadata) Subsystem









�

REGNET - Electronic
Publication Subsystem






�

The REGNET Building Blocks�

Subsystem - 8





�

Workflow
Product Spec.�

Produc-tion Process�


_1009788474

