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Abstract

WordNets are useful resourcefor natural languag
processingVarious WordNets for different languages hi
been developed by different groups. Recently, W
WordNet Database Structure (WWD8S8Jas proposed by
Redkar et. al (2015) as a commontfolan to store thes
different WordNes$. However, it is underutiliz¢ due to lack
of programming interface. In this papare presenWWDS

APIs, which are designetd address this shortcoming. Th

WWDS APIs, in conjunction with WWDS, act as a wraf.

that enablesdevelopers to utilize WordNets withc
worrying about the underlying storage struct The APIs
are developed in PHP, Java, and Python, as theyhal
preferred programming languages of most developad
researchers working in language tedbga@s. These APIs
can help in various applications likeachine ranslation,
word sense disambiguationmultilingual information
retrieval,etc.

Introduction

WordNet is a lexical resource primarily used in m
natural language processing applicatidDser a period o
time, WordNets for manjanguages have been develo
Some of these aréndividual languageWordNets viz,
Princeton WordNet (Miller, 1990),Hindi WordNe,
GermaNet, Japanese WordNettc. anc multilingual
WordNets viz, EuroWordNet (Vossen et al.,, 199
IndoWordNet (Bhattacharyya, 2010ktc. Recently, a
World WordNet Database StructurRgdkar et. al, 207)
has been introduced to store WoedNlatain a systematic
and efficient manneklowever, this is not being used to
full potential due to unavailability of application
programming interfaces. Henoege preser the WWDS
APIs' to efficiently manipulate this WWDS da These
APIs will fadlitate proper utilization of WWDS. Fc

! hitp://www.cfilt.iitb.ac.inwwds/

example, dvelopers can potentially extract informat
from other WordNets through WWDS and its APIs tis
missing in their source WordNéthe WWDS and WWDS
APIs are explained in thfellowing sectios.

World WordNet Database Structure

WWDS is an efficient storage mechanism which
multiple databases to accormdate different WordNets. |
design is based on IndoWordNet database struc
(Prabhu et al, 2012). The language indepen
information such as seantic relations, ontology detai
etc. is stored in a single master database ne
wordnet_master. The languagdepender information such
as synsets, words, lexical relatioretc. is stored in
language specifidatabases namwordnet_<language>.

WWDS Application Programming I nterfaces

WWDS APIs are developed as an extension
IndoWordNet APIs (Prabhugaonkar et al., 2012). iiaén
objective of these APIs is facilitate storage, retriev and
manipulation of WordNet data afl languages available
WWDS. These are developddr PHP, Java as well as
Python. Each APl hadwo layered architectureviz,
Application Layer and Data Layer, as shown in feg

Source code

WWDS APl WWDS Database

Applicati Data
Layer Layer

Figure 1. Block diagram of WWDS API
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Developers can call only the methods of applicatio
layer in their source code. These methods are pqdipo
access and manipulate WWDS information such as
synsets, words, semantic and lexical relatioms.
However, the application layer cannot access tbeedt
data directly, and has to rely on the data layére data
layer provides underlying storage aware mechanitat
can directly access and manipulate the stored data.
object oriented terminology, the application lagbstracts
the data layer. This segregation enables admitostrao
change the data layer according to changes in ggora
mechanisms, while keeping the application layefaumi.

Table 1 lists some of the major classes of WWD3sAP
For more details of these classes and the corrdampn
methods, please refer to the documentdtidfigure 2
shows sample usage snippets in all three languages.

Application Layer

Classes Description
WWDSAPI initializes the WWDS API library
WWDSLanguage selects the language WordNets
WWDSSynset represents a single synset
WWDSSynsetCollection represents a collection osys
WWDSWord represents a word

WWDSWordCollection represents a collection of warda synset

WWDSExampleCollection represents a collection afregles in a

synset

WWDSOntology represents an ontology node
WWDSOntologyCollection represents a collection ofatogy nodes
WWDSEXxception encapsulates exceptions
Data L ayer
WWDSDb represents a database
WWDSCon represents a connection to a database
WWDSStatement represents data manipulation statsmen
required by the application layer
WWDSResult represents returned results

Tablel. Major classes of WWDS API

Advantages

e A single interface to access multiple WordNets,heat:
which could potentially be in different formats.
¢ Availability in popular programming languagesz.,

?php

require once '../Tib/wwds/initialize.php’;
tr

"J;
PI: =tLanguageobj=;t(MDsLanguag§unstants :SENGLISH);
et = 51angcb] 2 getSynoet (126361
swm"d(n'l'le:nnn = $synset-: >getu\nr'd5(j
do{

o Swords = $wordCollection-»getElement()->getword(). '<br/=";
3} while($wordcollection-=next (3);

} catch (WWDSException Sex)
echo Sex->errorMessage();

P>

mport wwds. api. WWDSAPT;

mport wwds. api.wWDSException;
mport wwds. api.WwDSwordCollection
TROFE wads. constant s, WDSLangurgetons tants;

public class getAllWordsInSynset{
public static void main(String args[1){
try
vaSAPI init("root "‘)
nguage langOl b] = WWDSAPI. getlLanguageObject (WWDSLanguageCon:
.rmnssymset synset = 'Iangﬂbj.gztSyni!t(lZBSBDZj;
;nDSnm"d(n'l'le:t1nm words = synset.getwords();
o

stants. ENGLISH) ;

tem. out. printIn(words. getElement (). getword());
Y T Cwordos nent (037
} catch QiDSException &0 {

System. out. printin(ex.getMessage());

1 /usr /bin/python

ffrom wwds.api import WWDSAPT, WWDSSynset, WwDSLanguage
rom wwds.api import WaDSwordCollection, WWDSException
from wwds. constants import WaDSLanguageConstants

fry:
BWDSAPL. init("root”
TangObj = WWDSARI. €0bj ect (WWDSLanguag
synset = langObj. g tSy nset (1285602)
words = synset.gatwords ()
while True:

print words. gEtE'I?jmemt(j getword()

"')

onstants. ENGLISH)

if not words.next

Except WWDSException , ex:
print_str(ex)

Figure2. WWDS API usage snippetsin PHP, Java and Python

Conclusion and Future Work

Multiple WordNets use various data organization and
storage methods. WWDS was developed to provide a
common platform to work with multiple WordNets.
However, lack of programming interface preventesl it
proper utilization. WWDS APIs were developed to radd
this shortcoming. Modular design and availabilitgrass
preferred languages such as PHP, Java and Pythen, a
some of the salient features of these APIs. Howeteir
support of WordNet manipulation is unchecked. le th
future, we would like to implement a crowd-sourcing
module that can score manipulations done by thesAPI
thereby resolving this limitation.
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