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	Abstract
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	The European Web Archive provides an indispensable asset for our digital cultural heritage. It will preserve a picture of society and its needs, communities and their languages, of technology and market evolution, with far-reaching consequences for numerous application domains (e.g. e-government, and e-democracy). With the growing importance of the Web and its evolution from a technological playground to one of the core infrastructures, an ``information mega-store'' with tremendous diversity of information artefacts, awareness has risen for the pressing need to archive it as an entity, i.e. the documents, their structure and technology, the communication aspects as well as interactive services. Numerous initiatives have been started, aiming at the collection of pages from the Web, be it delivery or deposit of documents, selective or free harvesting, their preservation for the future, or analysis of the Web in terms of content, structure, and technology. In order to establish and benefit from these and further initiatives, a distributed, collaborative archive, should be defined, integrating results of the various projects addressing the same goals, and establishing consensus on preservation strategies and their implementation. Expertise from a variety of disciplines within the scope of an integrated project is of utmost importance to allow the information and complexity of the Web to be preserved, analysed, and the knowledge it represents to be used.
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European Web Archive - EWA

1. Motivation

[LABEL: sec_motivation] Recent years have not only seen an incredible growth of the amount of information available on the Web, but also a shift of the Web from a platform for distributing information among IT-related persons to a general platform for communication and data exchange at all levels of society. It is being used as a source of information and entertainment, forms the basis for e-government, and e-commerce, has inspired new forms of art, and serves as a general platform for meeting and communicating via various discussion forums. It attracts and involves a broad range of groups in our society, from school children, professionals of various disciplines, up to seniors, all forming their communities on the Web. The Web now is an integrated part of society and if we want to provide the future with information, allowing them to understand the present, the activities on the web need to be captured and kept. Keeping these activities on the Web is not merely a question of collecting documents – it is also a question of capturing the interactivity, the games, homebanking, chatrooms, etc, and to preserve this for the future.

The first ten years of development has been lost in most countries. Numerous projects have been initiated, mostly on a national scale, developing specialized tools for the acquisition of Web Archives or their analysis. Information starting from 1996 is preserved in a limited way by some spearheading initiatives, while information before that date, the early days of the Web, as well as its forerunners, is already lost. Little is preserved around the dynamic development of the Web.

There is an increasing awareness of the necessity to preserve activities on the web in archives, as well as to analyze the information it constitutes, providing a basis for analyzing and understanding the evolution of the medium, the society, and the technology in the past, as well as forming a basis for envisioning future trends and their prospects. Also, there is an increasing understanding, that the size and the complexity of this activity needs to be addressed on an international level. The European Web Archive will build on this understanding. 

We consider it important to integrate these fragmented national initiatives, in order to form a strong corpus being able to tackle the numerous challenges together in an efficient way, to find and develop state-of-the-art, consolidated solutions to the numerous challenges, and thus to build a distributed collaborative European Web Archive, preserving our digital cultural heritage, and benefiting from the wealth of knowledge constituted by such an archive. This is also reflected by the DELOS Report on Digital Libraries : Future Directions for a European Research Programme
 , which states that “The grand challenge envisaged is the following: Establishment of an Initiative for an Integrated European Cultural Digital Library, which leads to the development of a comprehensive Digital Library of European history and cultural heritage." By uniting existing initiatives, as well as by integrating a wide range of national archives, the basis for a coherent European Web Archive, distributed among the participating institutions, is formed. The need for an integrated European solution is pressing, as more and more institutions are currently realizing the importance as well as the potential offered by such archives, resulting in a heterogeneous, isolated landscape of archives with limited integrating value. Furthermore, the cooperation of a variety of IT disciplines, including among others, databases, Web technologies, data and Web mining, digital preservation, knowledge management, and user interfaces, to name but a few, is required to achieve such an enterprise. 

While significant excellence in each of these disciplines exists at a variety of institutions within Europe, their bundling in the form of an Integrated Project is essential to the successful achievement of this vision of having and being able to use a European Web Archive, with the challenges in the dimensions of Web computing fostering and requiring significant scientific advances in each of the fields. Secondly, with the Web constituting a very heterogeneous and complex domain with respect to data acquisition, archiving, and analysis, the competence gained in handling these issues in the context of a European Web Archive will be applicable to numerous other, smaller-scale, and more controlled domains, such as the creation and preservation of company-internal Intranet archives, knowledge extraction and representation from heterogeneous data repositories, navigation within knowledge spaces, and others. 
2. Approach

To achieve the ambitious goals underlying the European Web Archive, the cooperation of experts from a variety of disciplines are required, addressing the challenges at three core levels: 

2.1. Acquisition of Information

The project aims at the preservation of born digital materials. Several strategies for data acquisition can be followed, each of them with important consequences for the archive, and complementing each other. Several approaches are currently explored by the various institutions, dealing with questions such as source selection vs. open collection, active collection vs. passive delivery, manual collection vs. free harvesting, snapshots vs. continuous harvesting vs. focused crawls, and others. The consequences of each decision need to be carefully evaluated, and best-practice guidelines as well as complementary tools are necessary to follow a comprehensive strategy. 

• Source Selection: selective collection, bulk collection, semi-automatic selection of important resources, (e.g. on-line journals, documents of government agencies, subject-based, location-based, time-based, event-based) 

• Data Acquisition: pull and push strategies, (e.g. client-based delivery, snapshots, focused crawls, acquisition of dynamic objects, interactive sites, session-filming) 

2.2. Archive Organization and Preservation

Apart from significant challenges with respect to the creation of such an archive, the amounts and types of data encountered call for new methods and technologies to be developed in order to maintain such archives, to provide access, that go beyond technologies known from and used for conventional cultural heritage initiatives. Techniques for processing and storing vast amounts of data, the need for replication and distribution to prevent accidental loss, as well as both short-term as well as long-term approaches to guarantee access to the stored information, pose significant technical challenges, requiring both the combination of existing as well as the development of new technology, with some of the core issues being: 

• Scalable Storage Technologies: information-GRIDs, HDD-arrays, tape robots 

• Maintenance: metadata generation, coding, storage, exchange and maintenance 

• Logical Preservation: access preservation (e.g. system emulation, format conversion) 

• Bit Preservation: migration and refresh (i.e. storage media migration and refresh)

2.3. Archive Access and Exploitation

Apart from creating and maintaining such an archive, its value as an overwhelming source of information is to be made available in forms that go beyond the mere location of specific objects. Technology trends from the past can be extracted and used to predict the impact and evolution of future trends, the detection of communities on the Web provides an image of the evolution of society, the analysis of content and the evolution and use of language provide a deeper understanding of the needs of society and their changes, to name but a few. Furthermore, only through continuous use can the archives performance with respect to users needs be tested and preservation be verified. Yet, these kinds of access and analysis require the development and adaption of new means of organizing, exchanging, sharing, mining, and presenting information, making the implicit knowledge of the Web explicit, using a variety of technologies, ranging from Data Warehouses, via Natural Language Processing and Data Mining, to Soft Computing, with some of the core tasks being: 

• Information Retrieval: indexing, search engine, audio and image retrieval, intelligent agent based off-line retrieval 

• Information Access and Interoperability: new interfaces, thematic portals, semantic web, ontologies 

• Information Analysis: information mining, topic detection and tracking, language usage and evolution, communities

• Technological Development: technological evolution, geographic distribution, evolution of access support for people with special needs 

3. Objectives and Required Results

The ambitious goals of such an integrated, distributed European Web Archive requires an Integrated Project to combine the expertise from researchers and users of a variety of disciplines necessary for the development of the technologies required for the creation, maintenance, and usage of a European Web Archive. It requires a vertical integration covering the complete lifecycle of archived objects, ranging from information providers, via archical institutions, to the usage and exploitation of the knowledge represented by such an archive. It furthermore calls for a broad basis as well as for a network of distributing the system, allowing other institutions to set up archival nodes, integrating both research, development, as well as take-up and training activities. 

Yet the applicability of the results obtained within this project go beyond their immediate application area of the European Web Archive. The maintenance of large amounts of data, be it Web data, project data, electronic catalogs, is an eminent requirement in any medium-to-large enterprise, as is the archiving and preservation of relevant data. Technologies with respect to the analysis, retrieval, and visualization of knowledge, navigation within knowledge spaces and their interpretation are core requirements for the fostering of the information society. With the given scenario of a European Web Archive, these issues need to be addressed at their largest scale in a most volatile environment, requiring the development of technologies that can be applied in a range of related, smaller-scale fields. 

To achieve these goals, such a project has to and can build on the expertise and results already developed by various national groups in the course of previous national, bilateral and international projects in their respective fields. The expected results of athe project can be briefly summarized as follows: 

• Archival System: Development of a generic architecture for the delivery, deposit, harvesting, storing and retrieving of information from the Web. Development of components for that architecture, which shall form the basis of a European Web Archive Architecture, able to be used at a low cost by any participant institution. This architecture shall comprise also modules to provide access to these distributed archives in an integrated manner, support the maintenance of the collection as well as analytical services for the archive, and provide interoperability to not only the overall European Web Archive but also to other possible international networks. 

• Best Practice Reports and Standards: Apart from a system for building a Web Archive, best practice reports and open inter-operation standards shall guide in the decisions to be made, concerning the type, operation mode, requirements etc. for the set-up, operation, and maintenance of any such archive. Experience from archive creation and usage models shall be used to help define a currently lacking legal framework for the archiving of on-line publications. Furthermore, lessons learned from the creation and maintenance of Web Archives can be used to provide guidelines for company-internal archives, governmental bodies, as well as archival institutions in general, with respect to digital content design, maintenance and archiving, as well as their long-term preservation. 

• Training Material: Training material as well as supportive actions shall be provided in order to offer technical support and guidance, and to assist in the set-up and maintenance of additional archives to become part of the European Web Archive, and forming a cooperation infrastructure for an Internet e-archive community. 

• State-of-the-Art Research Results: In the course of the Integrated Project, research results furthering the state-of-the-art in research in the respective fields, and that are applicable in related areas of information organization and distribution, preservation, visualizing and sharing knowledge will result, enforcing the strong position of the respective research groups. 

• European Web Archive: The ultimate goal of the integrated project is the creation of a distributed, collaborative Archive of the European Web, accessible by everybody for exploration via commonly available Web interfaces, as well as a basis for research projects from a wide range of disciplines via special interfaces, supporting actions in the fields of e.g. socio-economic or cultural development. 
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