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Abstract. In the paper, we introduce new dictionary management interface for
design, preparation and presentation of generic electronic XML dictionaries using
the DEB (Dictionary Editing and Browsing) development platform.

The DEB platform provides a strict client-server environment for general dictio-
nary writing systems. So far several successful NLP tools have been implemented
on this platform, one of the most known being the DEBVisDic tool for wordnet
semantic network editing and visualization.

This paper describes a new part of the DEB platform — the Administration inter-
face that is shared by all DEB applications running on one server machine.

1 Introduction

The usage of electronic dictionary resources in the computational linguistics has in-
creased several times during the last decade due to evident reasons: 1) the computer
equipment has reached such high state that it is feasible to process giga bytes of textual
data [1], and 2) the effectiveness gain is enormous when compared to the previous types
of slow “manual” processing of linguistic information.

Despite this fact, the list of generally available dictionary writing systems (DWS)
is not very wide — we may refer to e.g. Longman Dictionary Publishing System [2],
TshwanelLex [3] or the Dictionary Editor and Browser (DEB) [4, 5]. All the cited sys-
tems are based on XML databases that allow to capture practically any kind of structural
data including monolingual and translational dictionaries, thesauri or encyclopediae.
Longman DPS and TshwanelLex are self contained commercial applications that are
designed for specific purposes — Longman DPS is used in the publishing house to bring
out traditional paper based dictionaries as well as new electronic and on-line products.
TshwanelLex on the other hand is a dictionary compilation system that allows to cre-
ate and maintain several dictionary styles for various purposes. Both these systems are
distributed on a commercial base.

The third system, the DEB platform, is an open source and freely available devel-
opment framework developed at the Natural language processing Centre at Masaryk
University, Czech Republic. The system provides strict client server architecture for
design of completely versatile dictionary applications. In next sections, we shortly sum-
marize the features of the system as a whole and then describe its new component, the
Administration interface that is used by all client applications.
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2 The DEB Development Platform

The Dictionary Editor and Browser was first designed as aisiane program for writ-
ing dictionaries. After several problems with adaptatidrth@ tool for coming new
requirements, the second version, sometimes referred&BsI, became a complete
rewrite of the system based on open standards.

2.1 General Features

The most important property of the system is thent-server nature of all DEB appli-
cations. This provides the ability of distributed authgrteams to work fluently on one
common data source. The actual development of applicatiihg the DEB platform
can be divided into the server part (the server side funality) and the client part
(graphical interfaces with only basic functionality). Teerver part is built from small
parts, calledserviets, which allow a modular composition of all services. The mlie
applications communicate with servlets using the standafu protocol HTTP.

Since the data on the server is stored in XML, the actual datage backend is
provided by Berkeley DB XML [6], which is an open source nat¥ML database
providing XPath and XQuery access into a set of documengdawets.

The user interface, that form the most important part of entlapplication, usu-
ally consists of a set of flexible forms that dynamically ceie with the server parts.
According to this requirement, DEB has adopted the cona#yitee Mozilla Develop-
ment Platform [7]. Firefox Web browser is one of the many agapions created using
this platform. The Mozilla Cross Platform Engine providedear separation between
application logic and definition, presentation and lang@4sgecific texts.

2.2 Current Client Applications

Current development of the DEB platform includes impleradah of several real-life
dictionary applications. We will shortly summarize the manes here.
DEBDict — general dictionary browser. This DEB client was first inmpéated as a
demonstration application, however, during two year it éadved into a central base
of more than ten different large dictionaries with remoteess users all over the world.
The main features of DEBDict include:

— multilingual user interface (English, Czech, others carasily added)

— queries to several XML dictionaries and encyclopediaed(fferent underlying

structure) with the result passed through an XSLT transébion

— connection to Czech morphological analyzer

— connections to external websites (Google, Answers.coikip@dia)

— connection to a geographical information system (dispifigeographical links
directly on their positions within a cartographic map) oy aimilar application
The current version of DEBDict provides a common interfazd 1 dictionaries — 6
different dictionaries of Czech language, 3 Oxford Engtigtionaries, the Diderot En-
cyclopedia and the CIA World Factbook. All together thesgidnaries offer searching

of more then million dictionary entries of various styles.
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Fig. 1. User management showing how access rights modify the dictionary liSEBIIct; list
for selected user is on the left, list of all dictionaries is on the right.

DEBVisDic — complete new version of the successful wordnet semartiiconke editor
and browser VisDic. Following its predecessor, DEBVisDifes important qualities
for design and preparation of multilingual WordNet semamigtworks. VisDic was
used as a main tool in the EuroWordNet [8] and Balkanet [9jquts where wordnets
for 13 languages were developed.

DEBVisDic extends the list of functions necessary for watdediting like synset
preview, two-directional graph browsing for synset relat or complex queries. New
functionality offers a new windowed interface and remotatevork capabilities. Im-
portant features are brought together with the new Admisth interface described
in this paper.

Currently, DEBVisDic is also used for preparation of newistolHungarian, Slove-
nian and Afrikaans wordnets and it is proposed as the malridothe prepared Global
WordNet Grid.

PRALED is designed for the development of the Czech Lexical Dagb@akD [10].
The PRALED client is used in the Institute of Czech Langud@eech Academy of
Sciences (Prague) as a dictionary writing system for mgldCLD which is a large
project planned for about 6 years from now. The goal is to lkdbgva lexical database
of contemporary Czech containing approximately 100.0G8ie=1 An important new
feature here is that PRALED will be linked to the Manatee/Bwoorpus manager and
the Word Sketch Engine.

DEB CPA — Corpus Pattern Analysis (CPA, [11]) is a new technique fapping mean-
ing to words in text. No attempt is made in CPA to identify theaning of a verb or
noun directly, as a word in isolation. Instead, meaningsaseciated with prototypical
sentence contexts. Concordance lines are grouped intcnieadly motivated syntag-
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matic patterns. Associating a “meaning” with each pattera secondary step, carried
out in close coordination with the assignment of concorddimes to patterns.

CPA editing tool displays the list of verb entries, alonghwihe information who
and when updated the entry. Each entry consist of sevettairpatthe number of pat-
terns is not limited) and it is possible to freely modify therder and content. The
main part of the tool, the pattern editing window, allows taez and modify all the
information about one pattern. Examples documenting tliiepeare taken from the
British National Corpus using a modified version of Bonitopics manager and the
Word Sketch Engine [12] that is integrated to the DEB CPA.tool
Cornetto — the Cornetto project (STE05039) is funded by the Nededar@alunie in
the STEVIN framework. The goal is to build a lexical semadttabase for Dutch, cov-
ering 40K entries, including the most generic and centrelgfaghe language. Cornetto
will combine the structures of both the Princeton WordneklrameNet for English, by
combining and aligning two existing semantic resource®fatch: the Dutch wordnet
and the Referentie Bestand Nederlands.

Since the lexicographic work on the Cornetto project cadasis expert aligning
and merging of two independent Dutch resource together hmiking the data to the
Princeton Wordnet, the project uses specific applicatiggiéemented on top of the DE-
BVisDic tool.

3 The New Administration Interface

Initially, DEB server was developed with just command-limanagement of dictio-
naries and administration of user passwords for authditticalhe configuration was
realized by structured text files and data processing script

After DEBVisDic has spread to more users world-wide and tessntused for build-
ing several national Wordnets (Polish, Hungarian, Slawemnir Afrikaans), a more so-
phisticated administration interface for DEBVisDic usarsl dictionaries was created.
Later on, this interface was transformed to more generakantplex dictionary man-
agement application for the whole DEB server.

3.1 Overall Design Goals

The DEB server packages are currently being deployed omaesarvers in different
organizations and often more than one user need to admikisangle DEB server
without having a direct server access. Thus, the admitiistrinterface must be acces-
sible remotely and without any special tools. The best @hfuicthis task is a web-based
interface, where the user needs just a web browser.

The interface should support easy administration of alké@er areas. Of course,
the main area of a dictionary management server is the daryomanagement. Each
dictionary is described with several basic attributeg itk name and code, the filename
of its storage in the DB XML database, its dictionary type ¥ML schema or indexed
elements or XSLT templates for output displaying. Also, s@rojects may need extra
specific settings — e.g. the DEBVisDic clients need to stofermation about the inter-
dictionary links. After the dictionary is set up, the interé has to support import and
export of XML data into and from the DB XML format.
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When the administrator sets up the server dictionariesgthaa be grouped to
“services.” A service is one individual part of the DEB servesually used for one
particular project. For example, DEBVisDic or DEBDict asparate services, but they
share the same base libraries and management databagseal Sexéces can access the
same dictionaries, each providing different view on thedat

The user accounts are shared between all the services. Stwtile database shar-
ing between services, each user needs just one account fbe aervices he or she
may use. The administrator can restrict access to seleeteitess and for each service,
more detailed access permissions can be set for each digti(read-only, read-write,
update, ...). The actual usage of the dictionary accessiggons depends solely on
the service. This means, one service can ignore permisatasand another service
can use complex access rights.

Apart from access rights, the user account managementda®\ll the needed
functions — it allows to create, modify and delete user antouEach user can log-in to
the administration interface and change his or her passwoichse the user forgets a
password, he or sher can ask for a new random password.

To ease the deployment of the DEB platform, we are experimgmtith automated
creation of the client applications. Now, the server is ablereate straightforward
applications based on the Relax NG Schema [13] of the diatigrand we are aiming
at automated creation of client packages for new nationatiéis.

Another very useful feature is uploading of files onto thesseusing the web in-
terface. This way, the administrator can easily modify wabetemplates (XSLT) or
other files without the need of direct (FTP, SSH) access tadneer.

3.2 The Implementation

The server administration interface is based on the santelptes as the other DEB
server dictionaries and modules. The Berkeley DB XML datelygrovides a storage
backend for the administration meta-data. The serverssidpts are developed in Ruby
programming language.

All the data about users, dictionaries, permissions anerathntrol data are stored
in the DB XML database in the XML format. Each dictionary méelof the DEB server
uses a common interface to access data from this admiiostiddtabase.

The administration module provides several services —aisérentication, access
rights control, entry locking and journaling of dictionasfganges.

The administration interface is a web-based applicatioeretihe web pages are
generated using an HTTP template which allows easy desigjic@mtent modification
and then served to the users by a light-weight web server — \WWERK4]. The users
are authenticated using standard HTTP authentication amézin. The administration
module extends the standard interface for passwords storadile and loads user’s
login and password from the XML database. Each change inacmunts or access
rights is propagated to all DEB services in the real-time.

The Dictionary Management. For each dictionary, the administrator has to define
several attributes (see the Figure 2). The minimal set obates contains a unique
dictionary code, a database filename and a dictionary dlassniplementation class),
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Fig. 2. Dictionary management showing basic information and indexed elemamtisef Czech
Wordnet dictionary.

the other attributes are more or less optional. The mearfitigeadictionary attributes
is:

— The dictionary name is displayed to users by the clientieajibn.

— The definition of the XML entry root tag and its key elemerd aeeded for XML
import and for searching (in case, the application does ae# fits own, more com-
plex search method).

— Indexes speed up search operations, so each elementtartatthat is used in user
queries should be indexed.

— The XSLT templates transform XML data to another form dl@dor presentation
or machine processing.

Extra dictionary attributes are required for the DEBVisBictionaries:

— Each DEBVisDic dictionary is linked to the client softwdrg the client package
code.

— The DEBVisDic Dictionaries can reference to each othargiséquivalence tags.”

— In the next field, the administrator can enter dictionatied should be reloaded
after an edit action in the client (usually in another dictoy).

— And the last option specifies related dictionaries — fomgxa, several national
Wordnets linked with ILI (Inter-Lingual Index). It is podde to display the same
entry in different languages or to copy entries betweendaggs.

Import and Export. The import function takes an XML file and stores the data into
the DB XML database. The XML file has to be uploaded to the sdives possible to

upload it through web interface). All entries must sharesthime root tag (specified in
the dictionary management), entries with different rogstare ignored. The adminis-
trator can choose if he or she wants to delete all the entries flatabase before the
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import or just add the new entries. The import utilizes twatmoes for XML reading.
The first method loads the whole XML file into memory and useX&h. parser on
the big document. This method is accurate, unfortunatdigstexponential time com-
plexity, so it can take hours for large XML files (over 10 MBhd second method uses
regular expressions to read entries one by one from the XMlLafid then each single
entry is parsed. Entries are stored in the database witle dlthe specified key tag as
a unique key. The administrator is informed about the impmgress on the web page
—a number of processed entries, a total number of entriesstanated time till the end
and last ten entry keys are displayed.

The administration module also supports export from datala plain XML file,
the output files may be compressed to save disk space. Thet edgm has an option
to save the file in the form of a Ruby language script that vetlp the database and
import initial data. This is needed for the administraticatabase itself. The output
files are saved in a specified directory on the server and tménétrator is informed
about the export progress. Once the export ends, the adratnisis offered a link to
download the file through the web interface. The same fundiaised also for daily
database backup.

Locking and Sequences of Identifiers. The administration interface offers en-
try locking management to other DEB server modules. If rpldtusers can edit the
database at the same time (which is one of the basic advantddbe client-server
architecture), it is crucial to provide exclusive write kinog of entries so that two users
are not able to edit the same entry at a time. Decisions almbuyt lecking depends on
each application design:

— when should an entry be locked and unlocked?

— should only the edited entry be locked or should the lockifigct other entries

too?

An application then sends the request to the administratiodule which updates the
lock database. The administration module provides sefienations — besides simple
lock and unlock functions, it can tell which user has lockegivan entry, return the list
of locks for selected user and/or dictionary or group seévecks together if they are
related. The administrator has access to the list of alld@eid he or she can also delete
chosen locks if the application did not release them cdgrect

Newly created entries should have a unique identifier. Ifapplication does not
generate its own identifiers, the administration module mawvide such service. It is
possible to set an identifier pattern for each dictionarys+iattern looks lik€ZE- [ i d]
and [id] will be replaced with sequentially increased numibbe administrator can also
affect the number used.

The Installation Packages.  The administration interface supports automated cre-
ation of Firefox Extension installation packages (XPI)tHé administrator specifies a
Relax NG schema for the dictionary, it is possible to tramsfthis schema to an ap-
plication design description in the XUL description langeand the supporting code
in JavaScript. The application created in this way supploatsic forms — single and
multiple text fields, select-boxes of specific values ortrefal links to other dictionar-
ies. It can serve as basis for custom modifications. Of cotinseapplication is able to
connect to server, load data from server and save a modifiey lesck. We are cur-
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Fig. 3. Sample automatically build client application.

rently working on more complex support for creation of newkzges, mainly for the
DEBVisDic client packages.

4 Usage Scenario — How To Make a Sample Dictionary

4.1 New Dictionary Definition

As a first step, the administrator needs to provide basianmétion about the dictio-
nary. It does not matter if there is already an existing diwiy full of data, or whether
the dictionary is going to be built from scratch. The adntnai®r must specify an en-
try root element, where to find the unique key, several indexa an XML schema of
the entry. Let us create a demonstration dictionary froratsbr we will name the root
elementent ry and have the unique key identifier in the elemésrit r y/ headwor d.
This schema describes entry with dmsadwor d element, withpos attribute, and one
or moresense elements. Of course, Relax NG supports description of muaie iwom-
plex XML structures.

4.2 Preparation of an Installation Package

The preparation of a new basic client application packageires selection of a dictio-
nary and running the package generation. The administratimdule checks the Relax
NG schema and finds all elements or attributes that comiih child element. All
such elements and attributes are transformed to XUL texflbtds with the respective
name as a label describing the field. If an element can occliptewtimes in the entry
(like sense in our Example), buttons for adding and removing the text@xadded to
the application form, too.

The created JavaScript supports loading and saving dodaraad also searching
for documents. The application thus enables querying eadxed field specified in
the dictionary management interface. For example, usergasily find all nouns. All
the created application files are then packaged into thdokirextension installation
package (XPI). Users can download this package for insimtl@r individual files for
editing. An example of the resulting application is shownrtlos Figure 3. For the new
client, there are also two basic preview templates (in X$tayed on the server side.
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Example 1Change of a textbox field to a drop-down list.

a) <text box id="entry. headword. @os"/ > @pos noun

b) <menul i st id="entry. headword. @os">

<TENUPOpUP> @pos ey o
<menui t em | abel =" noun"/> headword
<menui tem | abel ="verb"/> sense verb
<nmenuitem | abel ="adj ective"/> Saye |Adiective
<menui t em | abel ="adverb"/> — |adverb

</ menupopup>
</menul i st>

One provides basic entry preview displaying all the datathedsecond displays raw
XML data.

4.3 Application Customization

Thanks to the design of applications based on the Mozill@ldgvwnent platform, these
applications are easily customizable.

Any change in the layout and design of the form is done bymglifie XUL (XML
User-interface Language) files accompanied with stand&d §€ylesheets. The appli-
cation logic (i.e. procedures implemented in JavaScrtpf)ssthe same for a new layout.
Combination of XUL and CSS languages is very powerful angbeug long list of fea-
tures that are commonly used in desktop applications. Famele, we can change PoS
textbox field into a drop-down list, see the Example 1.

As we can see, the field labels contain element names only.allbivs the applica-
tion designer to change them to something human-readalheadtual texts are stored
in a DTD (Document Type Definition) file as XML entities, so yhean be adjusted
to any texts in one place. Moreover, this mechanism is aled 6sr localization of
the application. It is possible to include several DTD files different languages into
installation package and (automatically) switch betwéwmt.

After all the application source files are modified to meetdbsigner’s require-
ments, he or she can upload them using the administratierface and let it build a
new version of the installation package.

The application designer can also supplement the dictyoeditor with more pre-
view templates or modify the existing ones for differentedatesentation. When adding
a new template, the template name must be added to the digtia@escription in
the database management interface. The modified templategain uploaded to the
server using the administration interface.

5 Conclusion

We have presented a new common administration module in #® @evelopment
platform that is shared by all kinds of DEB client applicatio With this interface, the
DEB platform provides a invaluable basis for new dictionemting applications for
all purposes and all types of dictionaries
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Even though the DEB platform is developed as open sourceraedofatform, we
believe that already in this stage of development it offetsresting features for DWSs
and that it can speed up the development in this area. Thecabitity of the platform
is best justified with the implemented clients describedia article and with the 200
registered users that currently access those applicaionsting only the accesses to
the Masaryk University DEB server).
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