The ANW: an online Dutch Dictionary

Carole Tiberius & Jan Niestadt

Instituut voor Nederlandse Lexicologie (INL)
Leiden

The Netherlands
{carole.tiberius,jan.niestadt}@inl.nl

Abstract

The Algemeen Nederlands Woordenboek (ANW) is an online scholarly dictionary of contem-
porary standard Dutch. It offers a wide range @ircle possibilities supporting both semasi-
ological and onomasiological queries. This papscusses the search application of the ANW
dictionary.

1. TheANW dictionary

The Algemeen Nederlands Woordenboek is a comprehensive online scholarly dictionary of
contemporary standard Dutch in the Netherlandsimaridanders, the Dutch speaking part of
Belgium (Moerdijk 2004, 2008; Moerdijk, Tiberius Riestadt 2008). The dictionary focuses
on written Dutch and covers the period from 197@amls. The dictionary was conceived as
an online dictionary right from the outset and offa range of search possibilities supporting
both semasiological and onomasiological queriesdefno version of the dictionaryvas
launched at the end of 2009. Consultation of tleiahary is free. Users are only required to
register on their first visit.

2. Searching the ANW dictionary

Electronic dictionaries promise dynamic, proactearch via multiple criteria and via diverse
access routes, but, often, they do not realisduthgotential. Within the ANW, a range of
search strategies is offered, from text understanth text production. However, instead of
using the traditional dichotomy between basic addaaced searches, the ANW opts for a
more intuitive presentation where the search gjregeare coupled to queries users may ask.
That is, they are based on the starting point arad gf user queries. Four search options are
distinguished:

a) Word - Meaning, i.e. search for information about a word or phras
b) Meaning — Word, i.e. search for a word starting from the meaning;
c) Features - Words, i.e. search for words with one or more sharetufes.
d) Examples, i.e. search for example sentences.

We believe that in this way, users have a bettervaew of what they can actually search for
and will be more enticed to explore the variousays. The different search options can be
accessed through four clearly marked tabs at théole corner of the interface (see Figure 1).
We will briefly discuss these four search optioroly?

! hitp://anw.inl.nl

2We intend to make an English user interface abklaAlthough the dictionary is primarily targetetiDutch
users, we believe it may also be useful, for insgtafor language learners who would benefit fronEaglish
interface.



Al
ANW NegﬂeeTlea:Es []NL ] Owver het ARWY Woordenlijsten
‘Woordenboek
LR eE Gl betekenis — woord | Zoek woorden | Zoek voorbeelden | Meclogismen | help
-~
914 artikelen :
beschikbaar: Van woord naar betekenis
24 Uursschoal U wilt de betekenis van een woord of woordgroep uit het ANW weten.
aandachitswik
gbdijhier
shsent Woord of woordgroep:
acces
adelen
adob =
afasie
Afrlkaan/afrikaan
afrikaantis ™ Voorbeelden
Afrkaner bler et woord s
agflatie
2000 bler*  een woord dat begint met Hiar
ghots = *bier  een woord dat eindigt op &ver
Albarees
Abino 1 ® bevver een woord van precies zes letters dat begint met een & en eindigt op &
alcohalbaby b*  een woord van een willekeurig aantal letters dat begint met £en eindigt op +
alcoholicus
alcoholist Y Meer informatie over dere zoekvorm...
alkaloide

Figure 1 lllustration of the different search options in theer interface

2.1Word — Meaning

The first tab “word— meaning” woord — betekenis) is the traditional search which allows
the user to search for information about a worghoase in the dictionary. It is offered on the
start page of the dictionary (see also Figure g Jearch box is clearly marked and examples
illustrate the possibility of using wildcards.

2.2 Meaning — Word

The second tab is for the onomasiological seartis @llows users to look for a word that
they have forgotten or it can be used to find obetler there is a word for a certain concept
or not. For instance, what is the plastic or meglat the end of a lace callédf® order to
assist the user, two alternative strategies areraffto arrive at an answer. First, users can
search by giving a definition or a description @rdumming up terms that spring to mind.
Second, they can use a guided search, which isl lmasthe semagrarhim the dictionary. In
this case, they are asked to choose the categoitygithing, a person, an animal, a vehicle,
etc.?) of the word they are looking for. Once agaty has been selected, a number of ques-
tions pop up on the screen which are related tartbst prominent features of that semantic
class. This is illustrated for the category ‘petsanFigure 2. Based on answers to questions
such as “What does this person do?”, “What does fgbrson look like?”, “Where does this
person live?”, the computer arrives at the worduser is looking for.

% In English this is called an ‘agletiéstel or malie in Dutch).

* The ANW provides a twofold meaning descriptionatidition to definitions, there are semagrams, e
gram is a systematic representation of the knovdexgociated with a word in a frame of slots alher$i Se-
magrams have been described in more detail by Njk¢RD08).

® Obviously, the functionality of this search optisrlimited in the demo version which contains $dmmas. It
will become more interesting when more data is ddde
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Figure 2 lllustration of search option: Meaning Word

2.3 Features — Words

This search option is particularly relevant forgaage professionals. It enables them to gather
words that share one or more identical featureBimvithe main dimensions of the ANW, e.g.
orthography, morphology, meaning, combinatoricsthi@ory the user can search for all the
elements and sub-elements that are available irditt®nary. This means that a total of
nearly 200 features can be searched for. Althobghi$ a very complex search option, un-
doubtedly offering the user a surplus of possibiit we feel that if we manage to entice the
user enough to experiment with it, he can easigobee addicted. Puzzlers, for instance, can
use this option to find words that begin and entth\aiparticular letter, adding additional con-
straints such as domain or semantic class, hethem to solve their puzzles.

To assist the user in finding his way through tbee$t of criteria, they are presented in a
structured way using a tree structure such asah&findows Explorer with the advantage
that users know immediately how to deal with thémEigure 3 we illustrate this with an ex-
ample of a simple query where we are looking fowalrds that begin with asand consist of
five syllables® The user starts from an empty query screen aaskisd to select criteria from
the tree structure on the left. By default, ther ssarches for words, but it is also possible to
search for proverbs or idioms. This will resultaitiree structure with different criteria as only
a subset of the criteria that can occur in a qémryords apply to idioms and proverbs.

® This query results in words suchsasjabakkeren (‘go/be on a ‘Sonja Bakker diet’) asgortverslaggever
(‘sports journalist’).
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Figure 3 lllustration of search option FeaturesWords

All search options support the use of wild cards] #e input undergoes some linguistic
analysis including stemming and removal of stopdsoiThe results are ranked by relevance,
but other sorting options are offered as well.

2.4 Example sentences

This option allows the user to search for examplgences based on a set of four criteria, i.e.
word(s), author, source and date. For instanceea eould search for all example sentences
with the wordskoe ‘cow’ and schaap ‘sheep’ in the period from 2000 — 2002 (date). Tée
sults can be sorted alphabetically (lemma) or oblamcally (date).

3 The ANW application
The ANW application was built on the basis of aatletl Functional Design report (Moerdijk
et al. 2008) in which the required search strategied criteria are set out. This report was
compiled by a team consisting of a lexicographemmputational linguist and a software en-
gineer. It took approximately nine person monthbuild the application.

The application is a servlet written in Java analsrin Apache Tomcat. It consists of
two parts: a front end and a back end.

backend [—» A_N\_N
P (search) dictionary

A 4

—» front end
user ()

Front end

The front end is the part which runs in the browsfethe user. It presents the user interface
and allows the user to enter queries and to navitpmbugh the result. The front end of the
ANW application does not use Flash or similar tetbgies, using instead HTML and
Javascript. The advantage is that the applicatieels at home” in the browser and all
browser functionalities (back button, bookmarkieghtinue to work as usual, following the
user’s expectations. There is full browser suppbleast for Internet Explorer 6/7/8, Firefox 3
and Safari 3.



Back end

The back end assists the front end by executing aqiseries, retrieving material, etc. It con-
tains the search engine of the application. As phthe search engine, a separate query lan-
guage was developed for the ANW, called FunQy (fdaiset al. 2009). FunQy stands for
“functional query language”, which evaluates expi@ss to yield Lucene query objects.

Probably the easiest way to get a feel for thigylenguage is to look at a few examples. A
very basic query is to find words that have thedv@amimal’ in their definition text. The
FunQy query looks like this:

Definition ~ 'animal’

FunQy supports wildcards, regular expressions dmdse search. It has special operators for
stemming, fuzzy search and distance search:

Definition ~$ 'animal’

Definition ~~ 'animal’

Definition ~ ‘animal’ #3 'beast’
For convenience, fields may be combined using Edgperators if one wishes to search more
than one field (for example, definition and hypenmm). Therefore, the following two are
equivalent:

Definition ~ 'animal' | Hyperonym ~ 'animal’

(Definitie | Hyperonym) ~ ‘animal’

It is also possible to define symbols for later.uBee following two queries in sequence are
again equal to the above:

MyFavouriteFields = Definitie | Hyperonym;
MyFavouriteFields ~ 'animal’

Furthermore, functions can be defined. For examiples, possible to define the ‘exclusive
OR’ in FunQy:

xor = functiona, b -> (a | b) & !(a & b)

It is also easy to bind any custom Java code t@yufor example, we have a ‘terms’ func-
tion that chops user input into terms (words):

listOfWords = terms(userinput)

Some advanced features include passing functiops@sneters and partial function instan-
tiation. A simple ‘standard library’ written in FQy provides operations such as filtering a
list, mapping a list to a different list and combmitems in a list.

Altogether, this makes FunQy a fairly complete tiomal programming language and a pow-
erful tool for specifying search logic. An additadlradvantage is that this query language al-
lows lexicographers, who know the dictionary dag¢atbto experiment more and to help with



the fine-tuning of the search engine of the appbca They can experiment with different pa-
rameters, including stemming and fuzzy matchinge ®earch intelligence’ for the specific
searches we offer in the user interface residesiapplication-specific script written in this
language.

The ANW data is stored in a MySQL database. Apdalwne is used for full text indexing.
We combine the search results from Lucene witreeahthical model of the dictionary article
content in the MySQL database, so we can easilwa@mguestions like “show me examples
from senses with the word ‘animal’ in the definiticor “show me senses that contain exam-
ples that include the word ‘animal’ ”. This hieraical model is also used to show the full ar-
ticle with all search hits highlighted.

4 Conclusion

In this paper we have discussed the search apphcahich was built for an electronic dic-
tionary of Dutch, the ANW. It offers a range of sapossibilities supporting both semasi-
ological and onomasiological queries in a rathéuifive way. In this paper we have focused
on the access strategies that are offered and nQy;uhe query language that was specifi-
cally developed for the project to facilitate immplentation and future extensions to the search
options offered by the ANW. Currently the demo i@nsof the dictionary has just over 2000
registered users.
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