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Abstract: This article describes the system used for the
introduction of textual data into the CELEX full-text
document databases. The solution implemented is based on
the establishment of a text production database for the
management and validation of texts before introducing them
into the CELEX dissemination databases, and the
management of structured documents described with the
help of an SGML syntax.

1. Introduction

The explosive evolution of office automation systems pro-
vided users with very powerful tools for the production and
manipulation of documents. The concept of the ‘document’
itself evolved into a multimedia entity (by incorporating text,
image and sound), while new ways of describing the structure
of documents were developed (i.e. Office Document Archi-
tecture — ODA, Standard Generalised Markup Language —
SGML). Today we refer to structured documents all too often.

On the other hand the evolution, if any, in the world of
information retrieval has not been so spectacular. Commer-
cially-available software for the management of document
databases, especially large ones, is based on the same con-
cepts as ten years ago. However, with the integration of infor-
mation retrieval functions into office automation systems,
one can expect document packages capable of storing and
retrieving structured documents to become available in the
very near future.

Today, many (if not all) documents published are produced
in an electronic format and some of them, for instance legal
texts, are loaded onto databases. Although these texts are
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available on magnetic media, the format used is a more or less
publishing-oriented one; furthermore, the organiastion of the
dissemination databases into which these texts are to be intro-
duced is not oriented towards the easy updating of textual
information. This is the reason why texts originating in pub-
lishing-oriented environments should be passed through pro-
duction-preparation systems, independent of the dissemina-
tion systems into which they are to be loaded.

In this paper we will present the architecture of an already
decentralised operational production system, used for loading
textual data into dissemination databases operating in a multi-
lingual environment. The system constitutes an application of
the concept of structured documents based on the SGML
standard (ISO 8879).

2. Context

CELEX (Communitatis Europz® LEX) is the computerised
documentation system for European community law. CELEX
is produced as an interinstitutional system (Commission of the
European Communities, Council of Ministers, European Par-
liament, Court of Justice of the European Communities, Econ-
omic and Social Committee, Court of Auditors) and is made
available to officials of Community institutions as well as to the
public. (For information on CELEX, please contact: Com-
mission of the European Communities, Service EUROBASES,
200 rue de 1aLoi, B-1049 Brussels. Tel: +32235 0001, +32235
00 03.) CELEX is a multilingual system and is available in
French, English, German, Dutch, Italian, Danish, Greek and
Spanish; the Portuguese version is under preparation.

Technically speaking, the most important features of
CELEX in its current form are those given below:

1. One dissemination document full-text database is
available for each official language. As mentioned
above, eight language versions exist (with a ninth to be
added soon) with more than 120 000 documents each.
The total space occupied is 1000 Mb per database.

2. Production and dissemination are performed on the
same mainframe installed at the Commission’s
Computer Centre in Luxembourg.

3.  Dissemination databases run under a full-text document
DBMS.

4.  Each CELEX document is made up of two parts:

(a) a bibliographic (or analytical) part covering
keywords (i.e. controlled vocabulary such as authors’
names, subject matter, etc.), dates, classification codes;
(b) the full text of the officially published documents.

5.  CELEX documents are produced as follows:

(a) bibliographic — a single master file is used which
contains the analyses of the documents in a coded,
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language-independent form, where the different
language versions are automatically generated with the
help of translation tables; ,

(b) textual — for each language version, the texts are
loaded directly from magnetic tapes; special programs
are used that treat each format separately.

Since the system went into operation in the mid-seventies,
its structure has not evolved in a radical way. Consequently,
management and maintenance have become progressively
more expensive and complex. In order to address this situ-
ation the Commission decided to launch a project aimed at the
modemisation of the CELEX databases. The two major ob-
jectives of this project are:

(1) to improve the user-friendliness of the access to the
information in CELEX;

(2) to rationalise and improve the management of the
system by adapting it to the Informatics Architecture of
the Commission (OPOCE 1990) and integrating it with
the office automation environment of the organisation.
The data entry system was named ALICE (ALImen-
tation CElex).

To attain the objectives set, the management decided to
split the project into several sub-projects. The first of them
was to provide the procedure for introducing textual data and
was designated TEXTERFACE (TEXT intERFACE).

3. Architecture of the ALICE-TEXTERFACE system

The main function of ALICE-TEXTERFACE is to process
texts from different sources in order to produce the textual
part of CELEX documents. The system accepts different for-
mats as input and generates files, grouped by language ver-
sion, ready to be introduced into the dissemination databases.
ALICE-TEXTERFACE is implemented on a local Unix
mini-computer, while the dissemination databases run on a
powerful central mainframe.

The most important of the input sources (corresponding to
80% of the database coverage) is the Official Journal of the
European Communities (OJ) produced by the Office for Offi-
cial Publications of the European Communities (OPOCE).
The files used for the publication of the OJ are transformed
from their original FORMEX format to an SGML-based for-
mat (FORMEX-SGML). The FORMEX format (Guittet
1984) was defined by the OPOCE in order:

“to provide a detailed and structured method for recording
information about the OPOCE’s publications in com-
puter-readable bibliographic record, for exchange pur-
poses between two or more computer-based systems”.

FORMEX attempts to unify two different approaches to the
interchange of textual data, namely the CCF (Common Com-
munication Format — based on ISO 2709) (UNESCO 1984)
and SGML (ISO 8879).
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Other accepted SGML-based formats include CJ-SGML
(for data originating from the Court of Justice), EP-SGML
(for data from the European Parliament), as well as the inter-
nal format CLX-SGML which is used for storing documents
in the ALICE system.

These formats use different character sets. FORMEX —
and consequently FORMEX-SGML — format uses a charac-
ter set based on ISO 6937 with an extension mechanism in
line with ISO 2022. C}-SGML and EP-SGML use a proprie-
tary non-ambiguous character set (EBCDIL) which is a multi-
lingual variant of EBCDIC.

Figure 1 shows the architecture of the system.
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Figure 1: Architecture of the ALICE-TEXTERFACE system.

The most important modules are explained below.

3. 1. Textproduction database (TPDB)

The TPDB is the heart of the system. Its main purpose is the
management and temporary storage of texts in the different
language versions; these texts are to be validated, verified and
eventually modified before they are definitively introduced
into the CELEX dissemination databases.

The TPDB is structured as follows:

(1) a relational database containing the references
(TPDB-R) of texts as well as statistical and manage-
ment information;
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(2) aset of sequential files (TPDB-T) containing the texts
themselves, which are organised in a tree structure on
the basis of the language of each document.

The link between the structured (TPDB-R) and the textual
files (TPDB-T) is achieved by storing the name of the file
containing the text of the document in a field of the TPDB-R.

3. 2. Textpreparation

This module performs several functions.

1. Read/import of documents from different sources (CJ,
EP,0J).

2. Conversion into a unique character set (ISO 8859/1 for
Latin-scripted languages, ISO 8859/7 for Greek) with
transliteration of Greek characters found within Latin
texts.

3. Validation and analysis of the structure of input
documents in order to perform a logical division of the
text appropriate to CELEX. The quality of the division
depends on the structure of the original document and
for some classes of documents the system cannot
propose a standard structure. In this case, manual
division is provided for. Finally, a set of files is
generated: a file per published document plus a control
file containing the references of each document.

4.  During validation and analysis, the system also extracts
information of an ‘analytical’ nature that will serve to
initialise the system for the production of analytical data
(ALICE-ARCHIVE) — this  information is also
structured with the help of SGML markers.

5. The resulting divided documents are stored in the
TPDB-T and the TPDB-R is updated using the control
file that is generated. '

6. An SGML parser is used to validate the structure of
input documents, and to perform the logical divisions
during implementation of this module.

3. 3. Userinterface

Users (i.e. members of the CELEX management team) are
equipped with a menu-oriented interface containing the usual
functions associated with the management of a database: cre-
ation, display, modification, validation, deletion. Through
this interface it is possible to access the reference files
(TPDB-R) as well as the textual files (TPDB-T) of a docu-
ment.

Access to the textual files is possible either via a simple
screen editor or through a sophisticated word-processing
package. Conversions between the character sets used in each
case are provided for automatically.

Users can also introduce documents directly into the sys-
tem. In this case, they have to introduce the markers them-
selves, in line with the CLX-SGML format. In the future it
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will be possible to replace the screen editor and the word-pro-
cessing package with an SGML syntax-oriented editor that
will make the online validation of the structure of documents
possible.

All documents stored in the database remain there until
they have been validated. Validation consists of the verifica-
tion of the structure and the assignment of a CELEX number,
the key to the whole system and the link with the analytical
files.

3.4. DBA interface

This module provides the specific functions linked with the
management of the system (backup, restore, elimination of
documents already loaded into the dissemination databases,
etc.).

3. 5. Interface between text production and dissemination
databases

Documents stored in the TPDB and already validated must be
transferred to the dissemination databases. The module that
performs this function is made up of two parts.

1. Local, which has the following functions:

(a) selection of documents to be transferred;

(b) validation and merging of selected documents as
well as production of an SGML-based standard
transfer format (a separate file is produced for each
language version);

(c) transfer of files to the central machine.

2. Central, which has the following functions:

(a) reception of transferred files;

(b) generation of the appropriate format for entry into
the dissemination databases; '

(c) loading of the dissemination databases.

3. 6. Management of consistency between local and central
databases

The system automatically checks for consistency between the
text production database and the dissemination databases.
This check must ensure that all documents are accounted for,
while providing data for the clean-up at local level of docu-
ments already loaded onto the dissemination databases. The
mechanism set-up uses dates linked with each stage of the
production process of a document, as well as a process that
consolidates the results of updating the dissemination data-
bases in the local system,

4. Discussion of the solution adopted

The solution that has been implemented uses several concepts
and techniques that should be discussed further.
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4. 1. Use of a production database for the management of
texts

This choice is seen as practical and justified as a management
tool for the following reasons.

1.  Several data sources are used, with a need to validate
and/or manipulate documents before their introduction
into the dissemination databases.

2. The ability to access a document before its transfer to
the central system greatly improves the quality of the
dissemination database (textual corrections are easier to
perform).

3. The time-span between the availability of published
texts and their introduction into the dissemination
databases can be dramatically reduced.

4.2. Separation of references (stored in a relational
production database) and texts

This choice was not simply a means of overcoming the lack of
powerful packages that can treat long texts in a Unix environ-
ment; it was a sound technical choice for several reasons:

1.  Itisnot necessary to perform queries of a documentary
nature while producing or manipulating a text, which
means that functions offered by word-processing
systems are sufficient.

2. It is necessary to construct an open system capable of
adapting to evolving document concepts and allowing
linguistic treatments (i.e. morphological analysis).

3. It avoids the restrictions and limitations of document
DBMSs.

4.3. Use of SGML

Without making a check-list of the advantages and disadvan-
tages of SGML, it must be emphasized that its most interest-
ing feature is its simplicity and the ease of definition of
document types. Thus, SGML is very well adapted to the ex-
change of information in a documentary context.

The use of SGML makes the definition of unrestricted ex-
change formats very easy. In the context of these formats,
different logical elements of information are identified by
markers. This is extremely interesting as far as the evolution
of the application is concerned (new markers can be created
without modifying the existing ones) while the difficulties
associated with the treatment of other fixed formats are
avoided altogether.

In the ALICE system, the SGML standard is extensively
used for the definition not only of input formats (FORMEX-
SGML, CJ-SGML, EP-SGML) but also for the basic format
under which the documents are stored (CLX-SGML), as well
as for exchange between the production system and the dis-
semination databases.

The use of an SGML parser is certainly an important ad-
vantage and facilitates the development process because it
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enables the format to be extended without problems. How-
ever, the absence of such a parser by no means constitutes a
limitation with regard to the application of the SGML con-
cept.

4. 4. Open architecture independent of the DBMS used for
the dissemination databases

The design and development of ALICE were guided by the
need to implement a system capable of running on every Unix
platform (POSIX in general) and eliminate, or at least mini-
mise, restriction to any specific technology. The critical point
of the CELEX system has always been the DBMS used for the
dissemination databases. With the system in place and the
definition of a basic format that is application-dependent and
not DBMS-dependent, the generation of input files for other,
different, packages is easily achievable and will not com-
promise the structure of the data input procedures.

5. Implementation and problems encountered

ALICE-TEXTERFACE was developed and runs on an NCR
Tower 850 Unix mini-computer. The text production database
was implemented under the ORACLE relational DBMS,
while the textual files are accessible through the VI editor or
the Q-one word-processing package. The dissemination data-
bases run under MISTRAL, a document full-text DBMS, on a
DPS 90 Honeywell-Bull mainframe under the GCOS 8 oper-
ating system. The SGML parser used was the MARK-IT
package from SEMA GROUPS.A.

The first version of ALICE-TEXTERFACE was installed
in September 1990, and the second is now available. The sys-
tem permitted the introduction of all 1988 and 1989 texts that
were missing from CELEX. It proved to be extremely user-
friendly and flexible to use. Using the system it was possible
to treat more than one OJ daily (all nine language versions).
However, in order to accelerate the introduction of missing
texts, it was decided to introduce only limited corrections in
texts; because of this, the full capabilities of the system for
correcting texts were not utilised.

It should be noted that the intrinsic complexity of the sys-
tem, especially that of FORMEX, as well as the fact that
some of the error messages of the MARK-IT parser were not
quite explicit, made the detection of problems a cumbersome
process.

More specifically, the major problems encountered can be
summarised as follows.

1. Marking of OJ texts originating with OPOCE is not
always accurate, since the texts are composed by
different publishing houses, using different teams in
different locations, which makes coordination difficult.

2. FORMEX SGML marking is presentation-oriented
(markers are used to define different ‘blocks’ of text),
the final product to be introduced into the dissemination
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databases being marked according to content
(preamble, corpus, annexe, etc.) and the transformation
between the two is not always feasible.

3. The absence of a specific paragraph separator in the
FORMEX-SGML context can sometimes complicate
matters as a paragraph separator must be incorporated
into the texts introduced into the databases to permit
full-text searching in the same paragraph; a phrase
separator is much more difficult to define as phrases in
community legislation and case law are difficult to
isolate.

4. As far as the character sets used are concerned,
FORMEX implements a variant of the ISO 6937
standard with ISO 2022 extension techniques; however,
the implementation is done in the context of a 7-bit
environment, which posed some problems as some
escape sequences are (very rarely) missing and the
result may be a Latin text transliterated into Greek or
vice versa.

6. Conclusion

Applying the concepts of open systems in the development of
a decentralised application is not always easy, especially in
the world of full-text databases. An independent production
system for text entry can be made ‘open’easily, through the
extensive use of SGML-based formats for data interchange
between the different sources of data as well as between the
production and dissemination systems. The ALICE system
will be further developed in order to cover the production of
bibliographic files, as well as the introduction of special treat-
ments for full text (e.g. morphological analysis).
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