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Abstract

The semantic network editor DEB VisDic
has been used by different development
teams to create more than 20 national
wordnets. The editor was recently redevel-
oped as a multi-platform web-based appli-
cation for general semantic networks edit-
ing. One of the main advantages, when
compared to the previous implementation,
lies in the fact that no client-side installa-
tion is needed now. Following the success-
ful first phase in building the Open Dutch
Wordnet, DEBVisDic was extended with
features that allow users to easily create,
edit, and share a new (usually national)
wordnet without the need of any compli-
cated configuration or advanced technical
skills.

The DEB VisDic editor provides advanced
features for wordnet browsing, editing,
and visualization. Apart from the user-
friendly web-based application, DEBVis-
Dic also provides an API interface to inte-
grate the semantic network data into exter-
nal applications.

1 Introduction

The original wordnet, Princeton WordNet (PWN),
is one of the most popular lexical semantic re-
sources in the NLP field (Fellbaum, 1998). The
publication of PWN was followed by the multi-
lingual EU projects EuroWordNet 1 and 2 (1998—
1999) (Vossen, 1998) and the Balkanet project
(2001-2004) (Christodoulakis, 2004) in which
wordnets for 13 languages were developed (En-
glish, Dutch, Italian, Spanish, French, German,
Czech, Estonian, Bulgarian, Greek, Romanian,
Serbian and Turkish). In the course of this work,
new software tools for browsing and editing word-
nets were designed and implemented. Within the

EuroWordNet project the Polaris (and Periscope)
tools were implemented and used (Louw, 1998).

For Balkanet project, a new browser and ed-
itor VisDic was built at the NLP Laboratory at
the Faculty of Informatics, Masaryk University (FI
MU) (Horék and SmrZz, 2003), since the develop-
ment of the Polaris tool was closed by 1999.

In comparison with the previous tools, Vis-
Dic exploits the XML data format thus making
the wordnet-like databases more standard and ex-
changeable. Not only that, thanks to the XML
data format used and to its dictionary specific con-
figurability, VisDic can serve for developing vari-
ous types of dictionaries, i.e. monolingual, trans-
lational, thesauri and multilingually interlinked
wordnet-like databases. The experience with the
VisDic tool during the Balkanet project has been
positive (Hordk and Smrz, 2004) and it was used
as the main tool with which all Balkanet wordnets
were developed.

VisDic, however, has its disadvantages, particu-
larly it was designed for a single user off-line use,
and team coordination was really difficult.

2 The DEB platform and the DEBVisDic
editor

Based on the experience with VisDic, the team at
the NLP Centre FI MU has designed and imple-
mented a universal dictionary writing system that
can be exploited in various lexicographic applica-
tions to build large lexical databases. The system
has been named Dictionary Editor and Browser
(further DEB platform) (Hordk and Rambousek,
2007) and it has been used in many lexicographic
projects so far, among others for the development
of the Czech Lexical Database (Rangelova and
Kralik, 2007), or currently running projects of Pat-
tern Dictionary of English Verbs (Hanks, 2004),
and Family names in UK (Hanks et al., 2011).
The DEB platform is based on the client-server
architecture, which brings along a lot of benefits.
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Figure 1: Example of a hypero-hyponymic tree in
DEB VisDic.

All the data are stored on the server side and a
considerable part of the client-side functionality is
also implemented on the server, thus the client ap-
plication can be very lightweight.

This approach provides very good tools for
team cooperation: all data modifications are im-
mediately seen by all involved users. The server
also provides well arranged authentication and au-
thorization functions.

The general design of the DEB platform al-
lows to adapt it also for building wordnet-like
databases. For this purpose, the original VisDic
tool was completely re-implemented on top of
the DEB platform, as the current DEBVisDic edi-
tor (Hordk et al., 2006).

The first version of the DEBVisDic editor was
designed as a client application for the correspond-
ing DEB server module, and was implemented
using the flexible Mozilla Development Platform
(XUL based applications (Boswell et al., 2002)),
which was at that time the best option to design
and build really cross-platform GUI applications,
utilizing open standards.

However, any applications based on the Mozilla
Development Platform are limited to the use via
Mozilla-based browsers (mainly Firefox) only,
while users prefer many different web-browsers.
Since the development of DEBVisDic, the Firefox
browser has introduced several major changes to
the XUL application interface, thus limiting DE-

[n] cable car:1, cars

[n] car:1, auto:1, automohile:1, machine:§, motorcar:1
[n] car:2, railcar:1, railway car:1, railroad car:l

[n] car:3, gondola:3 -

POS:nID: ENG30-02958343-n

Synonyms: car 1, auto :1, automobile 1, machine :6, motorcar |1

Definition: a motor vehicle with four wheels; usually propelled by an internal combustion
engine

Usage: he needs a car to get to work

-->> [hypernym] motor vehicle:1, automotive vehicle:1

-->> [eng_derivative] automobile:1

-->> [eng_derivative] machinist:1, mechanic:1, shop mechanic:1

-->> [eng_derivative] motorist:]_automobilist:]

<<-- [mero_part] window:2

<<-- [hypenym] subcompact:], subcompact car:l
<<-- [mero_part] gasoline engine:1, pemrol engine: 1
<<-- [category_member] backseat.2

<<-- [hyponym] sedan:], saloon:3
<<-- [merc_part] fender:1, wing:10

<<-- [category_member] rental:?, renting:1

<<-- [category_member] passenger1, rider.d

<<-- [hyponym] gas suzzler:]

<<-- [mero_part] buffer:6, fenderd

<<-- [mero_part] accelerator:1, accelerator pedal:1, gas pedal:], gas:5, throttle:?, gun:6
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Figure 2: Example of a synset preview.

BVisDic to be used only in specific versions of
the Firefox browser. As a result, the editor would
need major changes to work with recent Firefox
versions.

Fortunately, the current standards for web-
based applications support many new features,
which are implemented and supported by all the
major web browsers. Considering all the options,
we decided to re-implement DEBVisDic editor as
a general web application, not limited to a single
web browser and without the need to install spe-
cific browser extensions.

3 DEBVisDic 2

Thanks to the client-server architecture of the
DEB platform, no changes were needed on the
server side. Only the client side application had to
be reimplemented, reusing the existing DEB inter-
face. The main feature requests within the design
of the new version were to keep all the DEBVisDic
features and to provide an application working in
all major web browsers.

As in the previous XUL version, DEBVis-
Dic 2 (Rambousek and HruSo, 2013) aims pri-
marily at wordnet-type semantic network brows-
ing and editing, but supports different types of dic-
tionaries. The application consists of a main win-
dow with settings and separate windows for each
dictionary that the user needs to edit or browser.
Single dictionary window includes a list of en-
tries (synsets) and a set of tabbed panels with sev-
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Figure 3: Example of the synset XML representa-
tion.

eral types of view on the selected entry: a basic
preview, the XML representation, the entry posi-
tion withing the hypero-hyponymic tree, and an
editing form. A context pop-up menu (right-click
menu) provides functions for displaying and creat-
ing inter-dictionary links (e.g. to show the selected
synset in another national wordnet or to display all
synsets using the selected ontology term).

DEBVisDic 2 utilizes the Model-View-Control-
ler (MVC) architecture and its design follows the
MVC principle. Current open standards are used
in the application: HTML and CSS for data pre-
sentation (view), and JavaScript for application
logic scripting (model, controller). The applica-
tion itself is modular, with separate core shared
by all the dictionaries, and a plugin with specific
functionality for each dictionary type.

As the implementation of web-related stan-
dards (mainly JavaScript) may vary in different
browsers, several frameworks and libraries pro-
vide a unified environment on top of the browser
interface. After reviewing several frameworks, we
have decided to use the jQuery library (jQuery
Foundation, 2015), which is a versatile JavaScript
library for basic document and data manipulation
without adding unnecessary features, thus staying
lightweight and not slowing down the application.

One of the most challenging features was the
implementation of the context menu functions, be-
cause of large differences in its implementation
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Figure 4: Example of the editing form.

within the main web browsers. In the end, we
were able to implement the context menu to keep
the same behaviour as in DEB VisDic with the help
of the jQuery contextMenu plugin.! Syntax high-
lighted view (pretty printing) of an entry in the
XML format is provided by the Prettify plugin®
(see Figure 3).

Apart from complete reimplementation of the
DEBVisDic tool, the new version comes with
several new features, especially concentrating on
team work and complex dictionary editing. For
example, saving user settings (opened dictionar-
ies and window positions, with the possibility to
store more information) on the server, thus allow-
ing the user to switch browsers and computers and
continue in the work.

Another major new feature is the implementa-
tion of generalized links and relations between
dictionaries. It is possible to use any part of the
entry structure (XML-based query) to build inter-
dictionary search queries. For instance, selecting
all lexical units in a synset, automatically view de-
tails of an ontology term for the selected synset, or
all synonymic or near synonymic synsets between
two wordnet languages.

"http://medialize.github.io/jQuery-contextMenu/
*http://google-code-prettify.googlecode.com/



username |[xrambous role manager ¥ | e-mail xrambous@fi.muni.cz

role editor ¥ | e-mail

USErname |scruffy

m remove access reset DESSWOF{’

role editor v | e-mail

username |wioki

m remove access reset password

username |dheiko role read ¥ | e-mail

update remove access reset password

make dictionary public

Figure 5: User access management.

4 Building new wordnet

To support fast preparation of national wordnets,
the DEBVisDic editor was extended with features
similar to the DEBWrite application (Rambousek
and Hordk, 2015). The new application allows
any user of the DEBVisDic server to create a new
wordnet, without any complicated configuration
or a need of advanced technical skills. Right af-
ter the straightforward set-up of a new wordnet,
users may edit the wordnet data in the DEBVisDic
application.

The DEBVisDic application supports copying
of synsets from other wordnets (e.g. PWN). Ed-
itors have two options: either copy the original
synset and translate it to the target language, or
to create a new synset and link it to the “pivot”
wordnet.?

In the case when the wordnet data are prepared
in advance, e.g. in another editor or via “manual”
editorial work, it is possible to import a XML file
to DEBVisDic. The application also supports an
export in the DEBVisDic XML file format.

One of the major assets of the DEBVisDic ap-
plication lies in its support of team cooperation on
the wordnet editing process. DEBVisDic classi-
fies authorized users into one of three possible user
roles: a manager, an editor, or a reader (see Fig-
ure 5 for an example of user access management).

e The user who created the wordnet is the man-
ager. Managers may alter any settings. They
may grant access to other users specifying
their role. The manager may also decide
to make synsets publicly available, which
means that no password is needed to browse
the semantic network (this free access might
be regarded as a fourth user role in the dictio-
nary access management).

3This can be either an interlingual index (Vossen, 1998)
or, which is the most common option today, the Princeton
WordNet directly.

e An editor may edit synsets before they are set
to be published.

® Readers may browse and navigate through
the published synsets with advanced search
capabilities.

5 Data sharing

For sharing the resulting databases and its inclu-
sion to wordnet repositories, e.g. Open Multilin-
gual Wordnet (Bond and Foster, 2013), it is pos-
sible to export the wordnet data in several XML
formats:

e DEBVisDic XML, used as an export/import
format in several wordnet editors,

o Wordnet-LMF (Soria et al., 2009), developed
during the KYOTO project as an extension of
the Lexical Markup Framework data model,

o Lemon RDF (McCrae et al., 2011), ontology
model adopted by the Princeton Wordnet.

To enhance the possibility to share and reuse
wordnet resources, DEBVisDic provides a pub-
lished API (Application Programming Interface)
through which the DEBVisDic server functional-
ity can be integrated in external applications, e.g.
Visual Browser (Nevéfilova, 2007) for wordnet vi-
sualization. Features accessible by the API in-
clude complex searching for synsets, extracting
various synset data, getting information on the
semantic network graph, synset batch editing, or
synset translation between several interconnected
languages.

6 Conclusions

We have introduced a new web-based version
of one of the most widespread wordnet editor,
the DEBVisDic application. Besides the easy-
to-distribute client application, DEBVisDic now



comes with an extension that allows fast and sim-
ple wordnet building. The application is currently
in public testing, available at http://deb.fi.
muni.cz/debvisdic. Future versions will in-
corporate features based on user feedback, and
new options to link separate wordnets together or
to shared ontologies. We believe this application
will help with creation of new national wordnets,
especially for sparsely resourced languages.

In the future, we plan to enhance the DEB-
VisDic editor features, both in user experience
(e.g. redesign the graphical interface) and format
checks to ensure the synset structure follows spec-
ified rules.
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