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BACKGROUND

During the past few years, the development of information technologies,
communication nets, and mark-up languages, as well as the opening and
interconnection of systems, have contributed to the creation of new possi-
bilities for transmission, search, and retrieval of documents, especially of
primary resources. At the same time, the potential of the Internet, together
with the information needs of the archives, libraries, and museums com-
munity and researchers, professors, and students, to access all types of
documents have increased. Archives, libraries, and museums are in the center
of this information treatment and dissemination process. They are strongly
affected by the technological innovations in the field of support research and
information.

Archives, libraries, and museums have a large amount of inventory:
records and catalogues, databases, files, and listings, created throughout
their history, describing the documents they preserve. To these existing
repertoires, both manual and computer-aided, the creation and dissemina-
tion of texts and electronic resources dedicated to online learning should be
added. It creates a new document type to be included in the already existing
wide variety of documents to treat and to disseminate. However, in most of
the cases, resources are isolated and have little or no interconnection. It
complicates access and forces users to carry our numerous searches in
various repositories or databases. Thus, for archives, libraries, and muse-
ums, it is complicated to know the existence and characteristics of existing
resources.

Therefore, improvement of the information systems of these institutions
should be considered from a global point of view. The necessary innovations
should be introduced to guarantee the combined and common access to the
information independently of its location, treatment type (bibliographical,
archive, or museum), or document typology, thus facilitating access to all
information stored within.

This paper presents the work carried out in the frame of COVAX'
(Contemporary Culture Virtual Archives in XML)? financed by the
European Commission in its IST Programme. It is structured in the following
sections: Introduction, which describes the background and main objectives
of the project; Approach, which summarizes the phases of the project (ana-
lysis, architecture design, and implementation and validation); and Results
and Achievements, which fully explain the analysis of the information
structure of legacy data, the state of the art in XML software, and the
standards applicable to the project, show the architecture designed, describe
the conversion processes for legacy data, and the implementation, validation,
and usability assesments for the prototypes built during the project. Last,
conclusions offers a general view about the main results of the project.
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MAIN OBJECTIVE OF THE PROJECT

The purpose of COVAX is to analyze and create the technical solutions
required to provide access through the Internet to homogeneously-encoded
document descriptions of archive, library, and museum collections, based on
the application of XML. The project demonstrates its feasibility through a
prototype containing a meaningful sample of all the different types of
documents to build a global system for search and retrieval. It is based on the
assumption that in libraries, archives, and museums, an enormous number of
descriptions could be made available over the Internet by converting existing
records or by creating new ones to specific XML DTDs.

The main objective of the project was to design the different phases and
procedures needed to be followed to transform current management and
information systems held in archives, libraries, and museums to an XML
environment.

OVERVIEW

XML (Extensible Mark-up Language) provides a homogeneous and
normalized environment to formalize and code heterogeneous documents
(coming from archives, libraries, or museums) in structures of information.
The construction of common methods for search and retrieval documents
and databases of varied typology is then facilitated. The use of XML also
allows the application of standards to treat and disseminate information and
documents coming from archives and museums—institutions that have
lower development levels than libraries. This is reflected by a smaller presence
of these types of documents on the Internet. Another important factor is that
XML allows the conversion of isolated electronic resources existent in
archives, libraries, and museums, in a network of distributed informative
resources, which can be extended beyond their framework. Information
access to users is provided independently of their location or structural
characteristics.

In general, the incorporation of XML to legacy information systems
allows standardization, interoperability, and interconnection among librar-
ies, archives, and museums in the processes of treatment, search, and retrieval
of any description type or document. On the other hand, as a standard mark-
up language, with an important implementation on the Internet, XML is
promoting the transformation and integration of specific standards that vary
from electronic business transactions to setting in operation services like
online learning.

Performing this type of transformation requires the establishment of a
series of technical, technological, and organizational considerations that
must be perfectly identified and studied.
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Mainly, the operational objectives followed are:

1. The basic operational core of this project is the XML application and the
various DTD currently being used in library materials descriptions
(MARC DTD), archives finding aids (EAD), and museum catalogues
(AMICO), as well as the DTD defined by the Text Encoding Initiative
(TEI) for the mark-up of electronic versions of cultural texts. The use of
XML allows the use of a domain specific mark-up language for handling,
browsing, searching, and retrieving all kinds of descriptions and docu-
ments. In particular, it allows the application of XML as the means for
standard distribution in the realm of the Internet.

2. Form a network of repositories as a distributed database, allowing both
users and other computer systems to access them as a single one. COVAX
acts as a meta-library, offering access to a huge repository of con-
temporary culture to users that see them as a single library repository with
book references, finding aids, facsimile images, museum items, etc.

APPROACH

To reach the objectives stated previously, COVAX has taken the fol-
lowing major steps.

The first phase of the project was dedicated to the analysis of the starting
point databases. It included: (1) the study of the different types of informa-
tion available and information structures used for each partner in the crea-
tion of bibliographic, archive, or museum information; (2) the definition of a
consistent set of documents (including digitized surrogates and electronic
texts) to establish the project and to prove the objectives stated; and (3) the
analysis of existing DTDs in order to propose a common information
structure for all types of documents with special emphasis on the homo-
geneous encoding of common elements and attributes (names of persons,
entities, geographic names, subjects, dates, etc.)

The second phase was the definition and design of the system, the user
requirements and functional specifications, with special emphasis on the
interfaces for search and retrieval to guarantee the usability for all COVAX
potential users (scholars, researchers, and citizens). The interfaces take into
account different kinds of searches: global, to all the documents and dis-
tributed databases, and specific, to selected kinds of documents (i.e., only
museum type) or a selected institution.

In the third phase, COVAX made the development, implementation and
tests of tools to convert and/or interface the existing content owner systems
with the COVAX facilities (there are as many of these components as systems
to be integrated into COVAX). It meant the creation of a metasearch engine
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and the development of common modules, system components, user inter-
faces, administration tools, and interfaces as defined in user requirements and
functional specifications.

The last phase was the implementation and validation of COVAX
prototype, the verification, validation, and usability assessment (by a wide
range of users: scholars, educators, librarians, archivists, etc.) of the installed
software.

RESULTS AND ACHIEVEMENTS
Analysis

The objective was to study the systems and databases to be integrated
into COVAX. For each database to be integrated, the following information
was collected: nature of the contents being stored, geographical and insti-
tutional scope, media (text, video, etc.), computer systems, and environments
(hardware, software, standards supported, openness, etc.). The aim of this
phase was to establish the way of performing the data integration, to assess
the common representation schema, and prepare conversion or adaptation
procedures. It can be said that the issue with more influence along the project
was the existence of five different types of MARC records (IBERMARC,
CATMARC, UNIMARC, UKMARC, LIBRISMARC). The following
charts expose the starting point of databases: Table 1 shows the number of
records in partners’ databases (1st column) reflecting each category (library,
archive, museum), the interrelationships between records (holding records
embedded or not in bibliographic records, and the presence of authority
records that gives a general idea of the legacy data to be transformed to
XML); Table 2 reflects the different formats and metadata used by partners
to structure their legacy data, which serves to identify the DTDs needed in
the project and reflects how many different formats were converted to XML.
The character sets (in Table 3) were analyzed in order to prevent problems of

TABLE 1 Number of Records

Content Owner Bibliographic Authority Holding  Archive Finding Museum Finding Electronic

Short Name Records Records Records Aids Aids Resources
RE 76250 41000 80000 36 220 50000
UuoC 5741 24289 32866 - - 500
HKR 3100 - Embedded 858 27000 14 sets
SR 722 - - - - -
BMP 34800 - Embedded 3 - 1620000
LASER 4270000 - Embedded - - -

ENEA 110000 - Embedded - - -
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TABLE 2 Formats and Metadata

Content Archive Museum Electronic
Owner Bibliographic Authorities Holdings Finding Aids Catalogues Resources
RE IBERMARC IBERMARC IBERMARC ISAD(G) Proprietary JPG, HTML,

and EAD PDF
UuocC CATMARC Adaptation of Proprietary - - HTML, PDF,
USMARC RTF
Adapt. of Dublin Core
USMARC
HKR LIBRIS-MARC - Embedded ISAD (G) Proprietary XML, JPG,
PDF
M Access - - - - Dublin Core
Salzburg Proprietary JPG, QUICK
Research TIME, XML
BMP M Access - Embedded ISAD (G) - TIFF, JPEG,
and EAD
IBERMARC HTML, XML
LASER UKMARC - Embedded - - -
ENEA UNIMARC - Embedded - - -

conversion, and databases and operating systems of the starting databases

(Table 4) were analyzed to identify the infrastructure needs.

Selection of Documents

At this point it must be said that the objective of COVAX was not to
build a completely coherent collection of documents, but to select those

TABLE 3 Character Sets

Bibliographic Archive
Content Owner Records Finding Aids Museum Catalogues Electronic Resources
RE ISO 8859-1 or ISO 8859-1 ISO 8859-1 ISO 8859-1
ISO 5426, 646
and 6630
AIT ISO 8859-1
UocC ISO 6937/2 - - ISO 8859-1
with sort 2
HKR DOS ASCII, ISO 8859-1 ISO 8859-1 ISO 8859-1
Codepage 850
ISO 8859-1
Salzburg ISO 8859-1 - -
Research
BMP ISO 8859-1 ISO 8859-1 ISO 8859-1 ISO 8859-1
LASER ISO 8859-1 - -

ENEA ISO 8859-1 - -
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TABLE 4 Databases and Operating Systems

Content
Owner Databases Operating Systems
RE Sirtex (Adabas) Unix
AIT Access (in future: SQL7, Shiloh) Windows 2000 Server
uocC VTLS (Oracle) Solaris
HKR CDS-ISIS Windows
Lotus Notes Domino WindowsNT
Filemaker 3 Windows
Salzburg INFORMIX Dynamic Server Sun Solaris 2.6
Research 2000/Internet Foundation.2000
BMP Microsoft Access/BRS Windows/Unix
LASER Fretwell-Downing VDX (Oracle) Unix
ENEA ALEPH 500.11.4 (Oracle 7.3.4) UNIX 4.0d

documents that better showed the aim of the project, and to prove the via-
bility of creating an open system for the search and retrieval of information
from all kinds of documents.

We selected from the collections of the COVAX partners those records
that better show their specificity and own characteristics and, at the same
time, help to build a reasonable and meaningful set of documents for the user
that accesses COVAX. The result of the selection makes a comprehensive
picture that includes literature, philosophy and the history of ideas, technical
content (mathematics, engineering etc.), cyberculture, economics, law,
pedagogy, psychology, information science, naval science, international
contemporary posters, and more.

Regarding the content scope, it is interesting to underline the synergy
between partners’ collections, because project partners come from very dif-
ferent backgrounds: multimedia producers, university libraries, research
institutions, libraries consortium, and so on. This has produced a wide range
of different documents, with different levels helping to produce a complete
picture of contents.

State of the Art and Standards

Tools, products, standards, and similar projects related to the field of
accessing libraries, museums, and archives were studied. The study focused
on the following issues:

e The appropriate DTD choice should be made based on the document type.
Basically the choice was made on bibliographic records, where there were
different DTDs with a different degree of applicability in COVAX
(MARC, DTD?, Berkeley’s SGML Data Type Definition (DTD) for
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MARC Records®, XMLMARC?, Open Archives Initiative®, and BIB-
LIOML’). For COVAX, the line of harmonization followed by MARC 21
was considered of high interest as it represented the use of a standard DTD
instead of using developments relevant for concrete projects or concrete
MARC-type records.

e The choice of DTD for the archive inventories and for the full text codi-
fication was easily made because EAD® and TELI” fit our needs. In the case
of museum items, AMICO' was chosen.

e Most viable was the use of existing tools in COVAX, basically XML-
MARC and MARC SGML conversion utilities. Also, for bibliographic
records and conversion from different MARC types to MARC 21, we used
the program UseMARCON'' and, in some cases, a special program was
required for conversions.

e Databases in XML were the base for the study and we used an on-site
servers configuration. The analysis made by each partner led towards the
use of Tamino and TEXTML as the XML documents database.

Use of Standards

From the beginning of the COVAX system project, there was a discus-
sion on complying with standards suitable to a curatorial environment. The
aim was not to create new standards, but to apply existing ones.

It was decided to comply closely to standards because the project aimed
at applying XML. In fact, the high amount of DTDs applicable to the
MARC family for such a recent mark-up language means excessive variety
will not contribute to stabilize the environment. The purpose was not to
create new DTDs for each partner information system, in particular, con-
cerning bibliographic description, but to standardize the existing descriptions
according to solid standards with an important support: guides, guidelines,
recommendations, free software, etc.

In other fields, such as archive-finding aids, the description of museum
items, or the codification of full text, applying standards has generated fewer
problems because there is not such a large variety as there is in the biblio-
graphic field and, secondly, because SGML/XML have acted as languages
for the first time to establish exchange standards for digital information in
this environment.

We can conclude that the application of the selected DTDs in COVAX
had the following impacts:

e The standardization of databases not already standardized.
e Partners adhered to and adapted the evolving standards, e.g., DTDs for
MARC, XML DTD' from the Library of Congress. COVAX had
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shifted from a proprietary DTD to the Library of Congress MARC
DTD. This meant a conversion in five different MARC formats in
MARC?2I.

e Application of the codification and description of standards from the
beginning of the description process, in the case of archive finding aids,
digital texts, and museum items.

e Installation of XML databases conforming to standard DTDs (EAD
XML DTD, MARC XML DTD, Amico-2inl, TEI.2).

e COVAX XML database access points are compliant with the COVAX
access points, which are based on mapping partner data access points to
Dublin Core Metadata Element Set'®. Databases are defined in the XML
server according to schemas or indexes based on the COVAX access points
and database DTD.

As far as standards are concerned, we can conclude that the partner
XML databases are useful beyond COVAX because of the standards
implemented.

DESIGN

The objective was to define the technical basis for the development and
integration of COVAX modules.

It includes the overall architecture design, the definition of the interfaces
among modules, the analysis and selection of common protocols and data
structures used by COVAX to access the libraries, and the interfaces for
communication with external systems, as well as the detailed design of the
involved modules, assuring the correct integration through the design of a
system test plan.

Architecture Design

Figure 1 represents the distribution of the application at deployment
diagram level, integrating two views simultaneously, hardware and software,
at three main architectural levels:

e COVAX was devised for the Internet browser world: the application is
accessed through an http client, giving access to the COVAX system from
the client side.

e The next level, the servers level, includes at least two kinds of host that
support COVAX operations:

e The COVAX Web server, providing the main search and report cap-
abilities; and
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e The partner Web server, supporting the storage and indexing of content.

e Finally, at the lowest level, an offline activity is shown that is particularly
important for the COVAX project: conversion of current documentary
data formatted for the XML DBs.

Physical architectural details, such as firewalls, external servers, etc., are
not represented since the COVAX architecture is not dependent (it should
not be dependent) on particular installations. It has to be adaptable to the
most typical environments, and this philosophy has guided the design of the
entire system. Each relevant system distributes components of COVAX,
requiring only access to the Internet.

Client

On the client side, there are two connections, one pointing to the main
COVAX Web server, and one pointing to the partner server. The first
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connection gives the user access to the main functions of the system. The
second connection, directly to the partner server, is at present not a clearly
defined function, but a possibility. We have envisaged the possibility to direct
calls from downloaded HTML result pages to accessible sources. This con-
nection is designed to allow it.

COVAX Server

The COVAX server consists of three components: multilingual user
interface, metasearch engine, and administration tools. The three elements
provide the expected functions, to create as a whole, the core of the COVAX
product:

e Multilingual User Interface. This supports “multilingual interfaces to
access the main COVAX functionality.”

e Metasearch Engine. This provides ‘“the metasearch capabilities of
COVAX, that offers the following functionalities: in general, handle all the
interaction with the COVAX individual library sites, and resolve COVAX-
global queries.”

e Administration Tools. This provides ‘“‘the administration tools as required
with the COVAX main site (“‘access server’’) being the middle-ware comp-
onent as well as the user-related and content provider-related components.”

In more detail, the connection between components can be shown as in
Figure 2. Control of the COVAX system lies in the interface component.
Each time the interface is called, it determines the functionality required
(through service components such as the metasearch engine and adminis-
trative tools), generating the corresponding Web page response. The meta-
search engine takes care of the information needed by the interface, and
obtains, from available resources, the information required by the user.

Definition of the Common Protocols and Data Structures

COVAX has adopted low-level interconnection paradigms (http, RMI,
etc.) in the code level and the use of standard protocols (as Z39.50) on the top
level, thus preparing COVAX for a wide range of possibilities, not for the
current scenario of content providers and exploitation platform selected, but
for a wide range of platforms and very easy integration of new content
providers. Summarizing, the definitions are:

e RMI (Remote Method Invocation). Used to communicate between COVAX
modules distributed in different machines. RMI is the best choice for
component interconnection since all core components are implemented in
JAVA.
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FIGURE 2. COVAX core deployment diagram.

e HTTP protocol. Used for communication between the client and the
COVAX core system, i.e., for the COVAX user interface.

e 739.50' protocol. Used to provide information to external systems in a
widely used standard. The system offers a Z39.50 server that can be
approached through external systems to interrogate COVAX databases,
and integrate this information as required. In addition, the standard is
internally used by the user interface that has implemented Z39.50 and the
metasearch engine, which is covered by the Z39.50 server.

e XER (XML Encoding Rules). Used to map the Z39.50 protocol into the
XML world.

e XML standard. Used for data representation, the core of the document
management system: MARC for bibliographic records, AMICO for
museums, TEI for text, and EAD for archives.
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XQL in combination with XPATH is used as query language for the
XML databases. The query language of one database product used (Tamino
server) was taken in the absence of a standard query language for XML
databases (even now). For the other database product used (TextML server),
a small component was implemented, mapping the XQL request into the
database internal query format.

Repositories Integration Design

At the architectural level, the COVAX system was designed as different
modules. One of these, the metasearch engine, takes as input the definition of
a target document, and generates a query to retrieve the data required by a
user at the user interface level. This process is only possible if a common view
of the data structures at the target repositories exists in the COVAX server
database.

The objective was to define common data structures to be used for each
of the four types of documents. The procedures for an easy migration
between the target data structures that each partner provides to the common
format agreed within the consortium is also defined.

To achieve the first objective, the consortium analyzed different docu-
ment standards, selecting the most standardized and widespread structures
for representing the data involved in the project: bibliographic, museum, text,
and archival descriptions. MARC 21, AMICO-2inl1, TEI, and EAD were
selected.

For the second objective, the use of XSLT conversion stylesheets was
proposed. XSLT conversion stylesheets are efficient and portable by using
mapping information (native content mapped to COVAX DTDs). The key
issue is generating intermediate data in a suitable format for the stylesheets.

One TEIL.2 and six EAD presentation stylesheets were defined. However,
they required extensive adaptation: (1) an older XSLT working draft was
used therefore conversion to the XSLT 1.0 specification is required; (2)
complex stylesheets are useful for offline XSLT transformations because of
performance hardships, but they must be optimized for the Web; (3) locali-
zation of EAD was required depending on the partner archive presentation
preferences; and (4) extensive use of “‘extension’ functions causes stylesheets
to be non-portable: not all XSLT processors work with these stylesheets. It is
clear that the XSLT processor technology must achieve performance gains or
we must utilize tools or new techniques to enhance XSLT processing.

Conversion Processes

Because of the wide variety of formats (some of them proprietary) and
data structures, the conversion process has involved the results of different
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conversions by each partner. There were three important parts in this phase:
the software and tools used to make the conversions, the establishment of
methodologies for conversion processes, and the conclusions that can be
drawn for archives, libraries, and museums in general.

There are two categories of tools and software: existing tools and soft-
ware MARCON and MARCONV'® and tools and software created by
COVAX partners for special conversions (XSL stylesheet transformation,
UltraEdit-32 v. 8.20, Borland Delphi 5, XMLSpy 3.5, etc.). As a result, the
consortium has gained important experience in converting ISO 2709 records,
relational database records (Informix, MS Access), and FileMaker 4 data-
base records to XML. In other cases, such as EAD finding aids or TEI
documents, it does not involve a proper conversion but rather a re-formatting.
For the conversion methodology, the COVAX partners have defined pro-
cesses for data extraction, data character conversion, and mapping specifi-
cation in all collections and formats.

Part of the analysis of the consequences for other archives, libraries, and
museums was included in a paper presented at the Elpub 2001 Conference'®
(Canterbury, July 6, 2001) under the title “Converting heterogeneous cultural
catalogues and documents to XML: Strategies and solutions of the COVAX
project.”

However, the conversion process was not all completed as planned due to
particular encoding problems that required correction, sometimes by hand,
and the validation of XML data against DTDs that is slow and inefficient
because of the present technological limitations of XML tools. Bulk valida-
tion of XML records requires a large amount of RAM memory not always
available. Mass loading and mass validating tools are slowly coming to market.

In general terms, across the many forms of content, we did not find it
possible to use a single approach to data conversion. At present, the best
solution for digitization projects wishing to share content appears to depend
on the scale of the content, the nature of standards used, the availability of
existing conversion tools, and the complexity of mappings, tagging, and
character conversions needed.

During the time available, we achieved sufficient data conversions to
verify the feasibility of conversion of legacy data for integration and access
projects, but we were unable to reuse many of the solutions outside a local
context, although COVAX gave experience and tools to individual partners
that are useful beyond the project.

The project concluded that further work beyond COVAX is needed to
gather the very diverse and valuable experiences of the project into a form
that would be useful to other projects. Legacy data XML conversion services
are also provided by partners.

The conversion process from existing memory institution documents to
XML has been more complicated and time-consuming than expected, but it
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has covered multiple situations and cases, and results may be very useful for a
wide range of memory institutions, regarding topics such as converting access
databases to XML, the testing of different DTDs (MARC, EAD), use of
some tools (MARCONYV, UseMARCON), etc.

The Prototypes

The project has delivered two prototypes along the project life cycle.
Prototype 2.0'7 added new functionality with respect to the previous one.
It resolved searches in all the partner languages in different kinds of
collections (XML documents using the same DTD: bibliographic, archi-
val, museum) in different sites throughout the world. The prototype
complies with the main purposes of the project: global access to cultural
documents stored in distributed databases, regardless of the document
type and the physical location, based on the use of standards, namely
XML.

It should be mentioned that some features of the COVAX prototype
defined during the project improve on those initially foreseen, such as:

e Multilinguality is not restricted to user interfaces, but multilingual DTDs
are created for presentation labels and help pages that permit incorpora-
tion of any language in any part of the COVAX system.

e Major standards in the memory institutions field (Z39.50 and Dublin
Core) have been incorporated into the COVAX approach: This involved a
redefinition of the COVAX architecture.

e A multilingual explanation (collection description) database of collections
and content providers for resource discovery is also incorporated.

e The system works not only with a single XML server product (Tamino) as
planned, but can also work with TextML servers.

e The prototypes are implemented in eight sites instead of seven as initially
planned.

The COVAX system is then clearly based on an open concept. It is able to
work with different existing XML servers and databases (Tamino and
TextML already implemented, Dbxml tested) and open to new ones, based
internally on the Z39.50 protocol. It is open to integrate external modules
(for instance, for connection to Z39.50 servers), open to integrate new lan-
guages, and open to be integrated in a wider range of solutions for memory
institution management.

All the work listed (conversions, developments) is based on standards
(XML, existing DTDs, 739.50, Dublin Core).
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TABLE 5 Summary of XML Databases

Collection Type Production Databases Test Databases Total
Archive 3 1 4
Library 7 3 10
Museum 6 1 7
Electronic Text 1 1 2
Total 17 6 23

Implementation, Validation and Usability Assessment

This phase contributed to the implementation of the COVAX system,

and the installation of XML databases (Table 5) and servers (Table 6). The
main steps were:

The conversion processes and the testing of data production, manipulation
and conversion tasks, data accuracy, client-side data retrieval, client-side
data manipulation, and client.

Installation setup and testing of the site partner data server, including the
definition of DTDs (Tamino schemas or TEXTML index/Query DTDs)
and the uploading of data to the XML databases.

e Testing of data compatibility and multi-site retrieval tests.
e Basic testing of database and prototype releases have been conducted and

gave feedback to developers. Tests included document retrieval tests from

both native database query interfaces and prototype interfaces.

The prototype server database timeout settings have been tuned and

optimized:

a) Diagnosed prototype query timeouts with particular databases and
provided feedback to developers. As with any distributed database
query, database timeouts are of extreme importance. Large XML

TABLE 6 Overview of Partner Sites

Production
Site Partner Databases XML Server Document Types
1 RE 3 Tamino Ead, Marc, Amico
2 UuocC 1 TEXTML Marc
3 BTH 5 TEXTML Ead, Marc, Amico, Tei
4 BMP with RE server 2 Tamino Marc Ead,
5 LASER 1 Tamino Marc
6 ENEA 1 Tamino Marc
7 SR 3 + 5 test Tamino Ead, Marc, Amico, Tei
8 AIT 1 + 1 test TEXTML Amico, Marc

Tamino is the software AG Tamino XML Server, TEXTML is the IXIASOFT TEXTML Server
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documents transferred over http created challenges that are resolved by
a combination of strategies including the optimization of the database
timeouts.

b) Java environment memory settings for each component were opti-
mized. This resolved Java memory problems when all components run
on one machine.

e Resources or updated resources have been gathered for the prototype,
including multilingual explain data (database collection and database
server information) and other multilingual resources necessary for the
COVAX system.

Once finished with the implementation phase, the consortium conducted
different processes to assess the usability of the system by users other than
content owners: Other cultural institutions, archives, museums, libraries,
scholars, and researchers have taken part in this assessment. In general, the
users included in this study had the following profiles: specialist and
researchers, librarians, archivists, the general public and archive and library
managers. Each content owner was identified in the users’ profile according
to their interest, concerning the use of the COVAX prototype.

The methodology used was a scenario-based assessment approach, where
representative users worked on typical tasks, using COVAX, and the eva-
luators/observers used the results to see how the system supported the users
to do their tasks. The evaluators obtained information about users’ likes,
dislikes, needs, and understanding of the system by talking to them, obser-
ving them using the system, and letting them answer questions verbally and
in written form. In a second phase, the test user got a short introduction into
the system, where all functionalities were explained by the observer. The
observer demonstrated one search together with the user. To get more
familiar with the database, the user had approximately ten minutes to explore
the database on his own.

The observers provided the test users with the COVAX prototype and a set
of tasks to perform (i.e., scenarios). Scenarios are short stories that incorpo-
rate the more important functionalities that a user should be able to perform
with the prototype. During the assessment, the test users were asked to ver-
balize their thoughts, feelings, and opinions while interacting with the system.

In general, it can be said that COVAX has served its own purpose: to allow
the wide distribution of documents from archives, libraries, and museums
and to be accessed regardless of location (this main feature has been highly
praised by users). COVAX is defined as a good platform for researchers.

Regarding the content itself, the possibility to make a cross-domain
search, combining documents from libraries, archives, and museums was
highly appreciated by nearly all users. The first impressions on the COVAX
prototype have been, in general, positive (user friendly, simple interface, etc.).
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The user has no problem connecting to the system. However, the default
sorting by title is accepted by some users, but they all wish they could choose
their own ordering of results. The help pages are useful and necessary but
they need to be reviewed to reduce technical information and make it more
concise and clear.

Some problems have been underlined by a vast majority of users. On the
formal side, the design must be improved. One general comment was the need
to simplify the advanced search. Nevertheless, there is a problem with the
speed of response in some types of queries, which can be in some way
improved by informing the users of the status of the search and the minutes
left before completion.

CONCLUSIONS

Several main conclusions can be drawn from the project. First, the
objectives set at the beginning have been met; the viability of the use of XML
to facilitate the access to distributed archive, library, and museum databases
has been demonstrated. Nevertheless, it is clear that the evolution of some
DTD is required in the following:

¢ MARC DTD, which is now the transposition of the MARC21 format, is
liable to adopt a model more dependent on the cataloguing standards, such
as ISBD or the functional requirements for bibliographic records.

e It is necessary to adapt the presentation of documents; mainly TEI and
EAD can be too big in size to be managed with adequate time response
from databases, search engines, and administration tools.

e The setting of access points and indexes in the XML databases is
obstructed in those DTDs by the high level of nesting among its elements.

Presumably, the evolution of software supporting XML, above all in data-
bases, will contribute to facilitate the creation of archive-finding aids and full-
text databases.

Another project objective, which has been successfully achieved, is the
viability of the use of XML to make accessible through the Internet non-
standardized descriptions from archives, libraries, and museums, that already
exist. As a matter of fact, all descriptions and documents incorporated to the
COVAX system have complex conversion and re-elaboration processes. One
of the matters with more influence on the project was the adoption of a
communication and interconnection protocol between all the systems.
Adapting the Z39.50 model as the communicating protocol gave COVAX the
ability to be interconnected and open to other systems using this standard. In
fact, COVAX has become one of the first projects to combine two standards:
739.50 and XML. Also, the main problem encountered should be mentioned:
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search and retrieval in a cross-domain distributed environment must be
further investigated and improved because of the large size of queries and the
consequent problem of slow response times.

COVAX is a concrete application of XML and also an interconnection
between systems (as is Z39.50). The standards and protocols for searching
distributed databases have to be improved. The proposals to adapt the
739.50 protocol to HTTP and XML' are focused towards this direction.
Nevertheless, a model such as COVAX has demonstrated its validity for
the application to any environment, not only archives, libraries, and
museums, but also for the distribution of information about e-learning
products or tourism information. Some partners have shown interest in
developing a similar system applied to fields other than the ones included
in COVAX.

Finally, as the validation of the system by final users showed, the prin-
ciple to make cross-domain searches, as settled in COVAX, has been strongly
endorsed by final users. Regardless of the improvements that can be intro-
duced in the prototype interface when ordering and presenting data, in
general, users find this possibility very interesting for research. Naturally,
another step forward in this matter would be to offer a higher number of
digitized documents linked to descriptions.

NOTES

1. www.covax.org

2. The consortium was formed by the following institutions: Residencia de
Estudiantes (RE, Spain); Software AG Espana, S.A. (Spain); Ange-
wandte Informationstechnik mbH. (Austria); Universitat Oberta de
Catalunya (Spain); University of Karlskrona/Ronneby (Sweden); Salz-
burg Research mbH (Austria); Biblioteca de Menéndez Pelayo (Spain);
London and South Eastern Library Region, which was replaced by
South Bank University (United Kingdom); and Ente per le Nuove
technologie, I’Energia e I’Ambiente (Italy).
http://www.loc.gov/marc/marcsgml.html
http://www.columbia.edu/cu/libraries
/inside/projects/sgml/index.html#marc

http://xmlmarc.stanford.edu
http://www.openarchives.org/OAI/openarchivesprotocol.html
http://www.culture.fr/BiblioML

http://www.loc.gov /ead

http://www.tei-c.org

http://www.amico.org

http://www.kb.nl/kb/resources/
frameset_kb.html?/kb/sbo/bibinfra/usema-en.html
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Since the time this article was written, the Library of Congress
has released a MARC 21 XML schema at http://www.loc.gov/
standards/marcxml

http://dublincore.org

http://www.loc.gov/z3950/agency

http://leweb.loc.gov/marc/marcdtd /usermanual. html
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solutions of the COVAX project. In Proceedings of the International
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Central Internet installations are available at: http://www.csceurope.
org:8080/covax and http://212.183.19.163:8080/covax
http://www.loc.gov/z3950/agency/zing/zing.html. ZING, “Z39.50-Inter-
national: Next Generation.”



