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Abstract all of the Nordic languages, and a user searching

on the web site should find information also if it
Tvarsla is a dynamically expandable multilinguas written in another Nordic language. The council
on-line dictionary, composed of all dictionariesherefore has funded the Nordisk netordbog project
used and developed in the Nordisk netordbog (Navith partners in all the Nordic countries.

dic Web Dictionary) project. Currently the lan- tnig paper describes the part of the project

guages included are Swedish, Danish, NorwegianyeqTyarsia(Swedish for cross-lookup). Tvarsla
Icelandic, Finnish and English. Tvarsla can Re 4 gictionary lookup system capable of dynamic-
used both interactively and called by the Tvars@fy, handling dictionaries in many languages. The
system [1]. This article describes the functionayciionaries may be bilingual, multilingual, uni-
ity of Tvarsla and how the system was constructeg, 5| (containing synonyms) or any combination
beginning in choosing an XML format suitable fop¢ these.  Since existing dictionaries are encoded
exchanging dictionaries within the project. in very different formats, and since we wanted
to be able to use data from existing dictionaries
when constructing new dictionaries, for example
as in [4], we had to define a format suitable for en-

coding electronic dictionaries.
The purpose of the Nordisk netordbog (Nordic n9 IC dict !

Web Dictionary) project is to collect and create Unfortunately there is no standard format for
dictionaries between the Nordic languages, maligtionary exchange. TElI, the Text Encoding Ini-
them searchable on the web, and use these {flive, had a work group focomputational lexica
sources to automatically translate web queriesfh 19911993, but it did not present any result.
one of the languages to the other languages, in df€ré have been a few attempts to define formats,
der to find matching web pages in the other laff@mely TBX, TermBase eXcharigevhichis a ter-
guages. The motivation for this is the fact thdfinology exchange format, and OLIF, Open Lex-
people in the Nordic countries most often can redgPn Interchange me%t The closest thing to a
texts written in other Nordic languages but are n6pmmon standard is probably the TEI standard for
able to construct search queries in any other lan-

guage than .th(?ir own. For the Norc_zlic council of Thttp: // waw tei-c. org/ Vaul t/Al/ ai 6104, txt
ministers this is a real problem, since the Web 2t p://wm | isa. orgl st andards/ t bx/

pages on their web site are written in some but not3http: // ww. ol i f. net/

1 Introduction




print dictionarie4. We agreed on using the TEF €l Header ;yfe:"di Cti gfa%%' 85:;?(;”
standard as a starting point, and simplify it intg, ., ate. created= e
a format useful to the project and hopefully also .| estnt >

other similar projects. <title>Lexin svensk-engel sk ordbok
</title>
.. <aut hor >Spr akr adet </ aut hor >
Change </titleStnt>

<publ i cationStnt >

There are two major problems with the TEI XML ~ <@vailability><p lang="sv">
standard for print dictionaries. First, it is too big: < pf)r(; ;I/ail lngg; Ipirtoi/skt et
the definition (DTD) is 7.000 lines. Second, the </ publ i cat i onSt nt >
standard allows several ways to express the samegq v ceDesc><bi bl >
thing, which is a problem at least when writing http://1exin. nada. kt h. se
a parser for the DTD. It was clear that we had to </ bi bl ></ sour ceDesc>
scale down the TEI standard to be able to usexitfil eDesc>
in the project. We wanted to make it as simple &8' of i | eDesc> <l angUsage>
possible, yet complex enough to be able to express! @1guage id="sv" usage="source">
what was needed in the project. And the need in svenska</ l aﬂ?“af?” C "
; o ~<language id="en" usage="target">
the project was not only for Tvérsla, but for using engel ska</ | anguage>
the data to create multilingual dictionaries. An €X;| angUsage> </ profi | eDesc>
ample of a dictionary entry (for the Swedish word t ei Header >

jétte) in our resulting scaled down XML is seen in
Figure 1. Figure 2: Example of the coding of a dictionary

header using our XML format.

<entry>
<fornmp
<orth>jatte</orth> 3 Differences between TElI and
</form
<granG p> our XML
<pos>noun</ pos> . - . - .
</ granty p> We simplified the TEI P4 Print dictionaries stand-
<def type="expl anation">sagofigur somar ard a lot (from 178 kbyte to 6 kbyte) by remov-
nycket storre &n en nénni ska</ def > ing superfluous elements and attributes. The only
<trans |ang="en">giant</trans> changes that are not completely compatible with
<i ndex>j at t en</i ndex> the TEI standard are the following.
<i ndex>j &t tar</index>
</entry> ¢ Inside thedef element we allow the element

_ , trans(for a translation of the definition).
Figure 1. Example of the coding of an entry from

a dictionary using our XML format. e The def element has the new attribute type
with valuedefinitionor explanation
Before the dictionary entries there is a header
with information about the dictionary, see the ex- ® Theindexelement is not empty.

ample in Figure 2. : -
P 9 e A few requiredness restrictions have been

“http://ww tei-c.org/PAX/ D . htni changed in either direction.




the Nordisk netordbog project:

The DTD defining our format is available from
the project web page There is also a small Python

program that automatically encodes tab separated

term lists in our XML format. This program makes
it extremely easy to transform simple term lists to
the XML format.

4 Thedictionariesin Tvarda

The main source of dictionaries used in the project

is Lexin, which was primarily produced to meet

the need of immigrant education, in Sweden fun- ®

ded by the Swedish national agency for school im-

provement. Lexin has later propagated to the other

Scandinavian countries.

The following dictionaries are currently part of

e Swedish-Finnish Lexin dictionary (30.000
entries§

e Swedish-English Lexin dictionary (32.00
entriesy

e English-Swedish Lexin dictionary (48.000
entries§

e Danish-Swedish Lexin dictionary (4.000
entriesy

e Icelandic-English-Swedish Lexin dictionary
(15.000 entriesy

e Norwegian (Bokmal and Nynorsk)-English-
Swedish Lexin dictionary (20.000 entriés)

e People’s synonym dictionary (45.000 pairs of
Swedish synonym$3 [3]

Shttp: //ww. csc. kth. se/ tcs/ proj ect s/ net or dbog/
Ghttp://1exin. nada. kth. se/ sve-fin. htni
"http://1exin. nada. kt h. se/ sve-eng. ht i

8http:/ /| exin. nada. kt h. se/ sve-eng. ht i

Shttp:/ /1 exin. emu. dk/

Onttp://wwwn | exis. hi.is/lexin_ny. htm

Danish-English term list, constructed in the
project (3.000 entries)

Scandinavian dictionary (Nordic council of
ministers, 3.500 Swedish entries, 2.900 Dan-
ish entries, 3.500 Norwegian entri&s)

Scandinavian public administration terms,
constructed in the project (Icelandic-Danish-
Swedish-Norwegian-Finnish-English, 2.000
entries)

Term lists constructed in the ScanLex project
(Icelandic-Danish-Swedish-Norwegian-
Finnish-English,  several thousands
entries§*

of

More dictionaries will be added to Tvérsla as

soon as they are available.

5 Functionality of Tvarda

(%n the beginning of the project we agreed on the
functionality of the Tvarsla system:

Look up words in any of the Nordic languages
and English.

e Possible to specify which language the search

word is given in, or say that it can be in any
language.

Translate to specified language or any lan-
guage.

Look up forward or backward in the direc-
tion of the dictionaries (setting). Term lists
of course have no direction.

Correct misspellings (setting).
Add dictionaries dynamically.

See which dictionaries are loaded.

Uhttp://decentius. hit.uib.no/lexin. htn
12http: //1exi n. nada. kt h. se/ synl ex. ht m

L3t t p: // www. nor dskol . or g/ or dbog/
14ht t p: // ui t. no/ scandi asyn/ scanl ex/



e See which dictionary a translation originatefor every call to the dictionary. In step 2 the search
from. word, source language(s), target language(s) and

) ) . settings are collected. Step 3 can further be divided
e Work both interactively and as a web SeIVICeio three phases:

The Tvarsla user interface, available 0m 1 Foreach dictionary that corresponds to a valid

http://ordbok. nada. kth.se, is shown in combination of a source and a target lan-

Figure 3. Figure 4 shows an example of the result guage, the search word is looked up. If there

of a lookup. Clicking on the name of a dictionary s a translation the result of the lookup is

shows the information page about that dictionary  stgreqd.

(see Figure 5) composed of the information in the

header part of the XML(See Figure 2) 3.2 If the user wanted the IOOkUp to be per-
formed also in the reverse direction step 3.1 is

. v o done again, with source and target languages
6 Implementation of Tvarsla swapped.

The on-line dictionary is implemented usinger- 3.3 If no translation was found and the user al-
vletin the programming language Java. Simplified, lowed spelling correction, the search word
a servlet can be said to be a program thatisrunona is considered misspelled and all possible
web server and that dynamically creates web pages spelling corrections are checked as in steps
as responses to external parameterized reddests 3.1 and 3.2. The spelling corrections are gen-
It is important to notice that the servlet is always erated using the Stava method [2] using an
run on the server side and not in the web browser edit distance metric. First corrections on dis-
on the client. It is possible to create web pages dy- tance 1 (differing in one letter) from the mis-
namically in several other ways. Traditionally, so  spelled word are looked up, and only if there
called CGI programs have been used, but there are were no hits on these words, spelling correc-
severe problems with the response time and scalab- tions on distance 2 (differing in two letters)
ility of such solutions. Several popular web sites, are looked up.
for example Swedish Lexifi, have recently sub-
stituted a CGI solution for a servlet solution.
Internally the servlet is divided into four parts:

Finally, in step 4 all translations found in step 3 are
transformed to an HTML text that is returned to the
web browser of the user.

1. Loading of the dictionaries in binary form as Every time a new dictionary is added to the sys-

a separate hash table for every language pdm, either a new version of an existing dictionary
or a completely new dictionary, the binary diction-

2. Parsing of the parameters of a call. aries that are affected have to be recreated. This is
ﬂone by a Java program that parses the dictionaries
in XML and produces one binary index for each
language pair.

3. Lookup in the dictionaries using the has
tables.

4. Presentation of the translations.

The first step is only performed once, when thé Tvarsla SOAP Web Service

servlet is initialized. Step 2, 3 and 4 are performed .
The Tvérsla dictionary can also be accessed as a

http://j ava. sun. conl product s/ servl et/ over - Web servicé’. This means that anyone can write a
vi ew. ht m
18ht t p: //1 exi n. nada. kt h. se Lht t p: /1 en. wi ki pedi a. or g/ wi ki / Web_ser vi ces



program (in any language) that looks up words in # of hits  distribution of searches

the dictionary using a simple application program 0 46%
interface. 1 16%
The interface consists of only two methods: 2 10%

3 6%

1. Look up aword 4 4%
2. Look up an array of words 5 2.5%
6 2.0%
Both functions return an array of result objects 7 1.3%
(source and target language, dictionary, question, 8 1.1%
answer). The web service is implemented using 9 0.9%

the Java platform Axi$. There is a detailed de- ~9 10%
scription of the interface on the w&b

Table 1: Distribution of the number of hits.

8 Conclusions

Language  Source Target

We have shown that a very simplified variant all 13%  27%
(6 kbyte definition compared to 178 kbyte) of Swedish 42%  32%
the TEI standard for print dictionaries is suitable Danish 20%  16%
for encoding dictionaries that are to be exchanged Norwegian  18%  17%
within a project and to be made searchable on-line. English 5% 4%
Tvarsla, an efficient and dynamically extendable Icelandic 15% 2%
multilingual on-line dictionary has been construc- Finnish 1.0% 1.5%

ted in order to present the dictionaries that have R ) .
been collected and constructed within the Nord@Ple 2: Distribution of questions to Tvarsla with
isk netordbog project. Currently (June 2007) abolfSPECt to different source and target languages.
500 Tvarsla lookups are made daily. Table 1 shows
the distribution of the searches with respect to thgz] R. Domeij, J. Hollman, and V. Kann. Detec-
number of hits in the Tvérsla dictionaries. Table 2 tion of spelling errors in Swedish not using a
shows how common the different languages are as word list en clair.J. Quantitative Linguistics
source and target languages in Tvarsla searches.  1:195-201, 1994.

It is very easy to extend Tvarsla with new dic-

tionaries, as long as they are encoded in the XMI3] V. Kann and M. Rosell. Free construction
format. of a free Swedish dictionary of synonyms.

Nodalida 2005, Joensuu, 2005. See also
http://ww. csc. kth. se/tcs/ projects/
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2 Tvarsla - Microsoft Internet Explorer | I§”E|
Arkiv  Redigera Visa  Fawvoriter  Werktwg  Hialp -r;".*‘
Adress ] http:jfordbok.nada.kth.sef v | B sl

. My

Twarsla ar en nordisk ordbok bestiende av minega sammanslagna ordbécker
utvecklad 1 projektet Mordisk nétordbaole =

Kallsprik | Svenska v/mmm Mitsprik | alla v|*Re
\srdrag |
Tl lolstad uppe g B iietnimasiiceiog
W
@ & Irternet -

Figure 3: The Tvarsla interface. The Swedish wséddragis looked up.



M Twarsld - Microsofl Internel Explorer
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Figure 4: The result of the lookup sfrdrag

) Skandinavisk ardbok (norsk) - Microsoft Infernet Explorer

Bibiv  Madigerh  Wea  Favorbl  Veldyg  Hiblp i

Az (] Metp: ffordbok.nada, kb se B0 0or dbog_modulsjondboksdatsfShandnaviskor dooborss, himl % '-'t“‘-l

Information om ordboken Skandinavisk
ordbok (norsk)

Eallspril
pile]
Milsprik
da sv
Frarek
3565 uppslagsord

Lank sl crdb-cdeen pd webben

&l viar B ket

Figure 5: A dictionary information page of Tvarsla.



