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Abstract—Word segmentation is the first process for natural extract web information. The user can use this service to
language processing especially in Thai language which is itten  reduce their learning time to segment Thai documents and
without words or sentences delimiters. Although there aré &st- ;5 can devote more time in focusing on solving the real
ing Thai word segmentation software, most of them are desk . . . .
applications which users need to take a considerable amouraf Semam'c prOblemS' Although there '_S one public web ser\(lce
time in studying and installing the programs. In this paper, we available for Thai words segmentation [9], our web service
propose the first public web service for Thai word segmentatin ~ will be the first web service for Thai word segmentation that
with the part of speech tagging. This web service is a REST supports part-of-speech tagging based on existing Thausor
service based on available free Thai word segmentation progms. There are two major categories of web service implemen-
The currently supported transport protocol is HTTP and output . . ;
data format is JSON. We also have compared the performance ation. These are Simple Object Access Protocol (SOAP) [13]
of existing Thai word segmentation programs using NECTEC and REpresentational State Transfer (REST) [14] and repre-
BEST corpus in the perspective of precision, recall and f-swe.  sentational state transfer (REST). SOAP has some standard
_ Index Terms—natural language processing, word segmenta- sypports and more related extensible standards with strict
tion, http weh services rules. SOAP has an advantage for service with complex
structures and multiple interaction but it also requiresreno
complicated implementation Conversely, REST is simpler be

Web application is widely used as a common platform fagause it uses justs existing HTTP and user-defined data forma
accessing software nowadays. Many web application sexvi¢gowever, this simplicity causes the the lack of standardtfer
are mashing up from HTTP web services. Modern web apptiansferred data.
cations are now exploded with astonishing growing amount of |n this paper, we choose to implement a REST web service.
data, thus there is the need for filtering out meaningful da'ﬁqe REST web service does not need a Comp|ex schema to
or extracting semantic data. describe data; moreover, REST is usually more efficient than

Using natural language processing technique is an option8DAP in the term of bandwidth utilization and lower round-
When dealing with Thai documents, word segmentation is thg latency when transmission over the network [24] . This
first task for Thai text processing. Thai documents have Rgjvantage increases the service scalability and reduees th
boundaries or delimiters between the multiple words and alservice processing time.
between sentences. Therefore, in order to extract meaningf For the web service output language, there are two widely
words from Thai documents, we need word segmentatigded major formats, eXtensible Markup Language (XML)
program. [12] and JavaScript Object Notation (JSON) [15]. XML is

Several segmentation algorithms have been proposedat@tandard suitable for describing complex documents which
apply word segmentation in Thai documents [18]. Previousheed much descriptive information while JSON is suitable fo
almost all new researchers interested to tackle Thai seémaRfansferring data with a simple structured documents. Word
data problems need to develop the programs for words agéhment web service returns a simple data output which just
sentences segmentation. It is a problem especially for ngyes the boundaries and tagging of words. T he proposed
people who need to study the algorithms in processing sUREST web service uses JSON over XML because JSON gives
tasks as well as implementing the programs. Instead of f§-smaller size of data. However, one can also translate date

cusing on solving their core problem, they need to spend ggtween JSON and XML by creating a JSON/XML translator.
excessive amount of time in learning how to segment worgtss].

and sentences.

Instead of reinventing the wheels by reimplementing the T
programs for words segmentation, in this paper, we propose
and implement the web service for words segmentation. ThisThere is no word segmentation in English because English
work proposes a Thai words segmentation service to to suppexxt has spaces as tokens between sentences. In conteast, th
several semantic web applications developed to analyse amd limited online Thai word segmentation services. TLdx [7

I. INTRODUCTION

. BACKGROUNDS AND RELATED WORKS
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uses conditional random field to train the model for segmen@ocument so it is a specific domain. It has a problem for its
tion. NECTEC researchers have developed web application fnbiguity in POS assignment. There is only public access
and TLexs [9], a SOAP web service for evaluation. Howevelagged corpus available, then we will try to use this resaurc

TLexs is not fully publicly available since it requires usefirst. We propose to use this corpus as a train corpora for
registration before invoking the service. There are twormaiagging service.

differences between TLexs and our service. The first diffese

is that TLexs is a SOAP web service while our proposed onefis NECTEC BEST corpora

a REST web service. The other difference is that TLexs does

not have part-of-speech tagging while our proposed serviceBEST corpus [6] is a free word corpus with segmented

does words. It has been created as a benchmark tool to use for Thai

Part-of-speech (POS) tagging is an another important Coﬁ?_gmentation program. BEST 2009 corpus has three djfferent
ponent. In English language, there are some of POS tag(ﬁ,ﬁ)(;mented documents. There are articles, encycloped@, ne
web applications. For instance, English Standford POSetiag d _novels. We have countec_j the BEST corpus words n the
[10] is a part of speech tagger application. It has multip rovided documents. It contains ab_out 32,700 non-dugitat
extensions and many derived services. It is available ghoucomr.n.on words, 34,100 non-duphca’ged broper nouns and
a GUI application, Ruby and Python language binding, XMLS-peC'f'C wor_ds. We propose tp use th|s_c9rpus for testing as
RPC service interface and an online web application. Anoth\e(e" as serving as an alternative word dictionary resouece f
one is lllinois Part of Speech Tagger [11] which is one of po¥gmentation.
tagger and can be downloaded to use. Conversely, Thai POS
tagger is limited availability. There is only NECTEC Orchid IV. SYSTEM DEVELOPMENT
[5] but it's not public available as a web service. A. System Overview

[1l. AVAILABLE LANGUAGE SOFTWARE AND RESOURCES Figure 1 shows the overview of the system which consists
There are some of Thai word segmentation software whi@h two main components: a web application and a HTTP
have various technical methods and licences. In our work, #8ON web service. We have developed the system using
choose to use only the software that has open source licenB¥#1on programming language [19]. In Python, there is a

because we are free to use and modify software. Natural Language Tool Kit (NLTK) [20], a python module for
_ _ linguistic data and development in natural language psiogs
A. Libthai and text analytics. We use this tool kit's N-gram tagging

Libthai [1] is a set of open source libraries for Thai langeiagfeature for part-of-speech tagging with Orchid corpus. For
support. It consists of character support, character ptiege Word segmentation, we have developed a python wrapper
string manipulators, string collation, input/output medhand Program to connect programs running in background.
word breaking. Libthai word breaking feature implements The system web interface is generated by Django web
maximal matching algorithm. It contains 23,563 words frofffamework [21] in the Python language. The framework
Thai common dictionary [4] and words are manually added tpnnects the MySQL database over internal object-relation
maintainer. Libthai dictionary selects the minimal of wefdr mapping system. We create a Django application to process
speed optimization in usage. Our proposed service includisON requests from web. This application will use the python
word breaking feature and dictionary based on this Libthai.modules in the background and return the JSON response to

the web request. We have deployed the service application on
B. Smart Word Analysis for THai : SWATH Lighttpd [22] server using fastcgi interface.

SWATH [2] was originally developed in 2003. It pro-
posed word segmentation using longest matching and maximal
matching algorithms. It also implemented bigram part of

speech tagging using Orchid corpora resource. The maattain ‘ Web Application ‘ %
version [2] has removed the corpus tagging and feature based ) VJVZ?)NS:H;
algorithm features. This version contains 23,944 wordsrfer ‘ Lighttpd HTTPd Ser"er‘g —JSON response]
ternal dictionary. These words have extract from Thai commo T
dictionary and manually added by maintainer. Our proposed | Django Framework \S MysoL
service uses the maintained version because it has fixed some ee
problem issues and ready to use. | Python [ NLTK |
. (VAN IT
C. NECTEC Orchid [ libthai | [SWATH | | Orchid |

Orchid [5] is a part-of-speech (POS) tagged corpus in Thai.
It is available for free to use in multiple text formats. It
contains some of separated paragraphs, sentences and tagge Fig. 1. System Overview
words. The disadvantage is the corpus document is a te¢hnica
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B. Web Application if the input is a JSON encoded message. Then it will check
Our web application is developed to demonstrate and té8gistered api-key. If the key is valid, it will check the red
the invocation of web services or APIs. From our experfnd parameters. An input message contains an api-key, a

ments, the web application and the JSON web service giq@thod, and list of parameters. An output message contains
the same result. This web interface does not require aPkptus and a result list.

user to register before using. Web application is availaltle TABLE |
http://thaisemantics.org/service/swath/index for S\MARord JSON HTTP WEB SERVICE METHOD AND EXAMPLE
segmentation and http://thaisemantics.org/servickidfiadex Method SWATH
for orchid part of speech tagging. Example Input | {"api_key” 'YOUR APl KEY’, ’'method"
'SWATH’, 'params’: ['unicode strings’],}
Example Output| {’status™ 0, “result” T[list, of’, 'segmented’,
Swath Word Segmentation Service 'WOI’dS’], }
T T Method ORCHID
T nrwepmarsdearaniitaw v uinTanai[5] || 0| magn| mxel S0k [ams [das i As Example Input {"api_key: '"YOUR API KEY’, 'method: 'OR-

;ﬂw wdan|ayg avetul |uulBundauas gmgn CH|D', ’params’: [’unicode strings’],}
: i Example Output| {’status™ 0, "result”; [["list”,"POS™M,
. ['tagged”,"POS™], }

u | ellu

- ‘ a Wrong API-Key | {"status™ 1, "result™: ["'Wrong API key.] }
clustuau won | @twdu e june | wie g

@ vanduudeniodtiuieidustuns ﬁmiana'\'ﬂsi uam | (%[ wIan uAss )T uAnuaus | aanly '/ OUtDUt

- Wrong Input | {"status™ -1, "result” ["Unkown request]}

Loopmen ] Format Output

2was| [ wdsn|uaaliFun

Orchid Part of Speech Service

Input Sentence Segmented and Tagged Output

wiaidanseannTefsufnoastarisrsetfiuivianey [~
nelu uufrusdinzasnseantaTamianseiduidu
sammncdudisunerowiadude daudisaiiends @
wien gt Audedy tdu Auawite Bundanues
uavimanilsrfunsefisusudan daudansmandau
umasfneuiduainas Bowdsnuaacduauaeidy
ShuausnaMiutatunsrda Ly dsty #wien
usazddaunnuausnantudn Fadidedon dn
anssonmifuivartuntsnsasamairauinidnan

0 dartuideniadnindaiduawns dwdanansse | |

D. JSON Web Service Client Example

We have created an example to simply call the JSON
service. In Python version 2.6, we use its standard API to
create a JSON document according to the formats. Figure

3 and Figure 4 show results of examples in calling the

SWATH and ORCHID methods in the proposed web service
Fig. 2. Web Application Interface Example respectively.

. _ _ JSON web service call instruction:
Figure 2 is the example of these web interfaces. The usage)) Register with email validation. After validating thrdug

instruction for this web application: the email and logging on the web, on the profile page,
1) Browse the web browser to application page. the user can then copy the API-KEY to use for creating
2) On the left box "Input Sentence”, enter the input sen-  a message to call the service.
tences. 2) Create a JSON encoded message according to its method
3) Press "Segmented” button as described in table I.
4) The result will be shown on right box 3) Create a HTTP or a HTTPS connection and then post
The main implemented features are: the JSON encoded message to the service endpoint.

1) Registration and User Account: We have implemented 4) Retrieve the result.
registration and email validation module. A user requir@s t
register at the fist time. The system will send email valiorati V. EXPERIMENTS AND RESULTS
then the user can log on to the system. After logged on, theln the experiment, we propose to test the segmentation
user can create or recreate an API key for using with JSGrvice for our REST JSON web service. The evaluation
Service. result are compared between our service and the existing

2) API-Key Hashing: This key is a required information to TLexs service. There are some differences between ourcgervi
call the JSON service. The registered users can recredte ta@d TLexs that might not be directly compared against each
API key by click rehash. The key is randomly generated byather such as some of them are offline applications. However,

64 characters hashing algorithm. the objective of this experiment is to show that this service
] performs functions as expected.
C. HTTP JSON Wb Service We tested the word segmentation system using BEST cor-

Since the input of the service is a text thus the HTTP PO$Ls. The BEST corpus is the only one collection of Thai word
is more suitable to use than HTTP GET. We have defined thkegmentation solution corpus which is available for public
input and output of functions of our proposed service. JSOMage.
web service endpoint is http://thaisemantics.org/sefvist/. First, we prepared a testing data by using BEST corpus mul-

Table | shows the available methods and examples for inptitde files for each document resource. We have generated the
and outputs formats. We have also defined the outputs testing data from BEST training data by removing segmented
invalid input and invalid api-key. First, the service wiheck marks in each file. The segmentation results are the segthente
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Original BEST data |

legnniias: wulisoanu i dussanua: \Lsaa\"\mm\mmu\"\ il

ﬂ\mq\tﬂu\ﬂi mu\m‘lﬂmum \wmau\m\m\waﬂwmi\a Viouaw| [nazif1d]

u,ml,wmmnmuum\uu\ [Brptas: wuand 1 fdne oz fifwa ajgal @)

1| [folaueliia qiiiauelujunhiFana i Fadunsieve)iteoamn|
Aasmsvhudig/lanh U wudandoiudel )

SWATH Request
#! /usr/bin/env python
# -*- coding: utf-8 -*-
import httplib, urllib, json
words = utifeUnulnulesada Anlugwiouanundon deusenUfifauiim
funoamagnanmadouninma fo1ewmuuazneialandes Tuiui 12
nINGIAN '
request = {
'api_key": 'Your API Key',
'method": 'SWATH',
'params': [words]

SWATH Qutput

Lummﬂma\ﬂi“mu\Lim\"\mm\"lu|uluﬁsm|"ma \Lim\"\mm\mmu\"\ il
g Tuplsz mumﬂmg\ua \mumaum\amaﬂwmﬂa wau\mw\ EAl

i "lmwmwmmnmuumum Bafadszfudandnddnuo: [Adwainigal |

params = json.dumps(request) Aaity| [Yoraualda E|m\mua\‘lumwm\mnanu\ m\Lﬂuﬂmmua\twa\ﬁmm\

headers = {"Content-type": "application/x-www-form-urlencoded","Accept": d
Afoamsflii ulde /I8 lUudaandsaiusely|

"application/json"}

conn = httplib. HTTPConnection("thaisemantics.org:80")
conn.request("POST", "/service/rest/", params, headers)
response = conn.getresponse()

print response.status, response.reason

data = response.read()

conn.close()

json_data = json.loads(data)

print json_data['status']

print '|'.join( json_data['result'])

TLexs Output

dagnmaps: Lﬂuuimr‘\mm\"Lu\n]uﬁﬁm luazi3aaanujenau)| (1)
g s mumﬂﬂmua [FudouFajdaiwalliinsa: mu|mw\ LR
'lmLLmem\ummu\muuu\ |anw|a\ﬂiwmu\mman\maﬂym [fidwaalgq |
Aty [Hoauelin qilavelupmphigand il Fadumsiaveliitel
Lﬁmmmmaamﬂ‘lmmum\mu\'lmm\"Lﬂ\mvﬂﬂmﬂan\ﬂu\ﬂaﬂm

SWATH Result . .
200 0K Fig. 5. Web Service Call Output Example
0

wyFe[lnuinulasadal flnlnenIeuanuwion| [Aeupananu iy

NOIMAHEN Mo [uNNA| [Ailg 1 auuazoielsunds) luud) 12) | TABLE Il

nIngAn| i EVALUATION RESULTS
Calling Service | Precision Recall F-Score
Fig. 3. JSON Service Client Call and Output Example for SWATH SWATH 85.93 77.62 81.57
TLexs 95.65 97.45 96.54

ORCHID Result

200 OK

0
M3/CLTV|150/NCMN[UTuU513/UNK Ta38d0/UNK [<space>/PUNCIHn/VACT Ing)/
VATT|103 u3/VACTIA/FIXN|W503/VSTA|<space>/PUNC|fia/ADVN|a0/
XVAENATANW/VACT|$13/ADVN|L/RPRE[NBIMAYUNK|WaN/VACT M3 8/
UNK[UH1513/NCMN|<space>/PUNC|fI/PREL[813/UNK|181A1/UNK|uaz/JCRG|
199/ UNKl511138/UNK [<space>/PUNC[lU/RPRE| Tl NCMN|<space>/PUNC]| 12/
DCNM]|<space>/PUNC|n inQ1ﬂll/NCMN\<space>fPUNC\ﬁ/DDAC\

some complex parameters especially in network latency. The
result in Table 3 shows the result of usage time for calling
SWATH method for our web service and TLexs service. The
result is an average service calling time usage acrossstitige
documents.

We have implement ORCHID POS tagging service. There is
no POS tagging service in Thai language to compare. There is
no the benchmark tools for tagging service and tagging crpu
words and separated by segmented masks for each file. Thusdhect ORCHID we use. We have applied the prepared training
we compare the segmentation results with the original BESJhta sets as we described previously. From observatioasit h
training data, we will know the segmentation correctness. about 60-70 percent correctness. We have collected average

Next, we applied the testing data into each service. Tletisme usage for calling this service. The result is shown & th
has input limitation by being able to accept text at most @,00rable 3.
characters To avoid the error that might occur, we havetsglit
the test data into multiple of parts of text. These parts xifste
were passed into the TLexs web service client as an input

Fig. 4. JSON Service Output Example for ORCHID

TABLE Il
AVERAGE SERVICE CALLING USAGETIME

rqument for mentation. To m re th rforman f Calling Service | real user sys

argument fo segme tatio 0 measure the performance o SWATH 1m39.293s| 0m5.172s | Om1.176s
TLexs, We have implemented a SOAP web service client to  —srerD AME0377s | OmiL.0775 | Oml.212s
call the web service and then applied the testing data to get [TLexs 3m17.045s5| Om6.632s | Om1.048s

the evaluation results. After that, we also apply thesespafrt
text in to our JSON web service. The result example is shown

in Figure 5. The result in Table 2 shows that TLexs gives better perfor-

We have applied all testing data and collected the evalu@aance in words segmentation than SWATH because SWATH
tion results for each service. We have evaluated the systand TLexs use different methods in words segmentation.
effectiveness in the term of precision, recall and f-sc@®.] SWATH uses maximal matching algorithms but TLexs uses
Table 2 is the evaluation result using BEST corpus. conditional random field method for segmentation. In the

In addition, we have collected the time usage when callingrm of service calling average usage time, SWATH has
the service for each service. The usage time is measuredabyetter result. We should not really compare TLexs with
simply using 'time’ command in GNU/Linux box. The com-SWATH because there are some of testing parameters such
mand runs programs and summarize system resource usagasimetworking delay issue. It nevertheless shows the awervi
the term of time. We notice that time usage measurement ldsusage time for calling the service.
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VI. CONCLUSION [19] G.van Rossum, "Python tutorial, Technical Report C&&6”, Centrum
We h d | d a Thai d . b i voor Wiskunde en Informatica (CW), Amsterdam, May, 1995.
. € have deve O_pe a ar wor segmentatl_on web app "f?O] S. Bird and E. Loper, "NLTK: The Natural Language TodlkiPro-
tion and web service with part of speech tagging. Our system ceedings of the ACL Workshop on Effective Tools and Methodol ogies for
has been implemented using Python programming |anguageTeach|ng Natural Language Processing and Computational Linguistics,

and Django framework. The tem has an web applicatipg, "5 2259 2002
jang WOrK. Sys S an w pplicalign; " pjango Software Foundation, "The Django framework'valable at :

interface and REST HTTP JSON web service. It includes https:/www.djangoproject.com/.

access API key and registration system. We have evaluafgdd "igHTTPD fly light". Available at : http://www.lightpd.net.

h f b . h d 23] C. D. Manning, P. Raghavan and H. Schutze. "An Introiuncto In-
t .e SyStem. p_er ormance y_ comparing the proposed servic formation Retrieval”,Cambridge University Press, Cambridge, England,
with the existing TLexs service. The system has lower scores pp.155, 2009. _ .

in precision, recall and f-score because we use existingisvof24l G. Mulligan and D. Gracanin. "A Comparison of SOAP AndE&T

. . S Implementation of a Service Based Interaction Indepereldfiddleware
segmentation algorithm. In the future, we will include more ¢ amework”, Proceedings of the Winter Smulation Conference, pp.1423-

free language software and resources to extend the service1432, 2009.

functions in our proposed web service. [25] G. Wang. "Improving Data Transmission in Web Applicets via the
Translation between XML and JSONThird International Conference
ACKNOWLEDGMENT on Communications and Mobile Computing, pp.182-185, 2011.

We would like to thank Dr. Choochart Haruechaiyasak for
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