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Summary 
 
Today, almost all language tools and resources are available by download only. 
Someone who wants to use and combine tools and resources are limited. In this 
context, the establishment of a Web service dedicated to Natural Language 
Processing seems inevitable. This paper presents a Web service based on a 
"RestFul" architecture allowing use of the Fips parser, the ITS-2 translation 
system and the FipsVox text-to-speech system. Users can access all of these 
technologies by using just a browser while developers can create Web 
applications based on these resources. 
 
Key words: Language Resources and Tools, Natural Language Processing, 
Web services, ReSTful Architecture 
 
Introduction and motivation 
For years, researchers have been trying to develop language resources and tools 
(LRT). Almost all of these technologies are often available by download only 
and/or restricted to a particular platform or environment. 
In fact, the "democratization" of these LRT necessarily requires the creation of 
Web Services (WS). 
WS dedicated to Natural Language Processing (NLP) would allow: 

 easy access to LRT 
 interoperability between different tools and resources 
 development of Web application, for example eLearning application 

(Goldman et al., 2010) 
This paper reports our experience integrating different tools and resources into a 
ReSTful Web Service. Our services provide access to the multinlingual Parser 
Fips (Nerima and Wehrli, 2009) (Wehrli, 2007) ,the translation system ITS-2 
(Wehrli and Nerima, 2008) and the text-to-speech system FipsVox (Goldman et 
al., 2001). 
From now on, this paper is organized as follows: Section 2 describes tools and 
resources integrated in the WS. In Section 3, we describe the characteristics of 
the WS and the available LRT. Finally, Section 4 is devoted to the creation of 
Web applications based on the WS. 
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Integrated Tools and Resources 
This Web Service aims to use several LRT developed at the Laboratoire 
d’Analyse et Technologie du Langage (LATL) of Geneva. Fips (Nerima and 
Wehrli, 2009) (Wehrli, 2007), ITS-2 (Wehrli and Nerima, 2008) and FipsVox 
(Goldman et al., 2001) are the main tools of the infrastructure. 
The Fips Parser 
Fips is a robust multilingual parser which is based on generative grammar 
concepts for its linguistic component and object-oriented design for its 
implementation. It uses a bottom up parsing algorithm with parallel treatment of 
alternatives, as well as heuristics to rank alternatives. 
The syntactic structures built by Fips are all of the same pattern, that is: [XP LX 
R ], where L stands for the possibly empty list of left constituents, X for the 
(possibly empty) head of the phrase and R for the (possibly empty) list of right 
constituents. The possible values for X are the usual part of speech Adverb, 
Adjective, Noun, Determiner, Verb, Tense, Preposition, Complementizer, 
Interjection.  
The parser makes use of 3 fundamental mechanisms: projection, merge and 
move. 
Fips builds the canonical form for a sentence, in which extraposed elements 
(relative pronouns, clitics, interrogative phrases etc.) are coindexed with empty 
constituents in canonical positions (i.e., typical argument or adjunct positions). 
For instance, the sentence in (1) below is assigned by Fips the syntactic 
structure in (2), in which the canonical position of object for the verb address is 
taken by the empty constituent e. The latter stands for the trace of the noun 
issue, which has been extraposed through relativization. The trace e, the relative 
pronoun φ (a zero-pronoun), and the noun issue are all linked via the index i. 
 

1. This too is an issue the Convention must address 
2. [TP [DP This] [VP [AdvP  too] is [DP an [NP  issuei [CP [DP φi ] [TP [DP the [NP 

Convention] ] must [VP address [DP e i ] ] ] ] ] ] ] ] 
 
Evaluation 
The Fips multilingual parser has been developed for 6 languages (English, 
French, German, Italian, Spanish and Greek). A comparative evaluation has 
been conducted to show how the various implementations of Fips compare with 
respect to a near identical corpus, the European Parliament corpus (Koehn, 
2005). We parsed approximately 1 million words in each of the six languages.  
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The table 1 shows the results: 
 
Table 1 – Comparative evaluation of the parsers  

Language German English Spanish French Greek Italian 
Number of symbols 1106559 1075246 1228240 1350522 343461 1181785 
Unknown words 10685 5852 9165 5643 6788 9006 
Number of sentences 47058 41488 46216 45694 13328 44124 
% of complete 
analyses 

66,54% 75,68% 71,4% 75,97% 51% 70,76% 

Speed (word/second) 17 38 132 83 196 112 

 
ITS-2: the interactive translation system 
ITS-2 is a large-scale translation system developed at the LATL of Geneva.  
The language pairs currently supported are: French-English, English-French, 
French-German, German-French, Italian-French, Spanish-French. 
The system is based on the familiar transfer architecture, with its three main 
components, parser, transfer and generation. The parser – associates with an 
input sentence a set of syntactic structures corresponding to GB S-structures, 
i.e. surface structures enriched with traces of moved elements and other empty 
categories. The role of the transfer component is to map source structures onto 
target structures. Transfer, which occurs at the D-structure level, is to a large 
extent a matter of lexical correspondence. For each lexical head of a SL 
structure, the lexical transfer component consults the bilingual lexicon to 
retrieve the most appropriate TL item, which is then projected according to the 
X-bar specifications of the TL. Applied recursively over the whole SLD-
structure, this process determines an equivalent TL D-structure. From these 
structures, the generation component derives well-formed S-structures, which 
are finally converted into the target sentence by morphological process. 
At the software level, an object-oriented design has been used, similar to the 
design adopted for the Fips multilingual parser on which it relies (Wehrli, 
2007). To a large extent, ITS-2 can be viewed as an extension of the parser. It 
relies heavily on the detailed linguistic analysis provided by the parser for the 
supported languages, and exploits the lexical information of its monolingual 
lexicons. Both systems aim to set up a generic module which can be further 
refined to suit the specific needs of, respectively, a particular language or a 
particular language-pair. 
To take a simple example, the direct object of the French verb regarder in (3) 
will be transferred to English as a prepositional phrase headed by the 
preposition at, as illustrated in (5). 
This information comes from the lexical database. More specifically, the 
French-English bilingual lexicon specifies a correspondence between the French 
lexeme [VP regarder NP ] and the English lexeme [VP look [PP at NP ] ]. For both 
sentences, we also illustrate the syntactic structures as built by the parser and/or 
the generator of ITS-2: 
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3. Paul regardait la voiture. 
4. [TP [DP Paul ] regardaiti [VP ei  [DP  la [NP voiture ] ] ] ] 
 
5. Paul was looking at the car. 
6. [TP  [DP Paul ] was [VP  looking [PP at [DP the [NP car ] ] ] ] ] 

 
Evaluation 
The last evaluation was for the Fifth and Sixth Workshop on Statistical Machine 
Translation. LATL participated in the French-English task in both directions.  
The table 2 shows the results in terms of BLEU and translation edit rate (TER) 
using the newstest2010 and newstest2011 corpus as evaluation set. 
 
Table 2 - Translation results from French to English and English to French 
measured on newstest2010 and newstest2011 

Pair of language BLEU TER 
French-English 16,5 0,785 
English-French 20,4 0,690 

 
FipsVox: a French TTS based on a syntactic parser 
FIPSVox is a text-to-speech system for French developed at LATL. It is based 
on FIPS which produces detailed analyses and the MBROLA diphones-
concatenation synthesizer. The syntactic information provided by the parser is 
directly exploited by the grapheme-to-phoneme module to handle heterophone 
homographs as well as French elision, denasalisation and liaison phenomena. 
The prosody generation module also uses this information to determine the 
dependency between phrases, the accentuation of syllables, and to identify 
particular syntactic structures such as extraposed constructions (cleft, heavy-NP 
shift, left dislocation structures, etc.), and parentheticals to derive of appropriate 
prosodic patterns. 
 
Evaluation 
There is no evaluation available for this tool. 
 
Characteristics of the Web Service 
A ReSTful Web Service 
The services are created on the architectural model ReST. The notion of 
"Representational State Transfer" (ReST) was introduced in 2000 by Roy 
Fielding (Fielding, 2000). ReST is an architectural style simply based on the 
World Wide Web (WWW).  
ReSTful means Web Services built using HTTP, URIs, XML, JSON, etc. It's 
interesting to deploy a WS with a range of existing infrastructure like web 
server, client library, proxy server, firewall, etc.  
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ReST architecture is totaly integrated to the WWW that's why it is the simplest 
and least expensive to implement. 
ReSTful approach is basically composed of four concepts: 

 the use of the "Uniform Interface" : all resources can be manipulated 
using the HTTP protocol and the method : PUT, GET, HEAD, POST, 
DELETE. 

 the identification of resources via URI (Uniform Resource Identifier) : 
each resource can be uniquely identified and adressed. 

 the operation are stateless. 
 the use of standards like HTML, XML or JSON. 

In short, ReST is not a standard it's an architectural style that makes maximum 
use of web technologies.  
 
Available Resources 
Our services provide access to the multilingual Parser Fips, the machine 
translation ITS-2 and the speech synthesizer FipsVox. 
At the moment, most of these tools are available for German, English, Spanish, 
Greek and French. 
 
Access to resources – Examples 
The Data representation is done using standards (UTF-8, XML, TEI, etc.). 
Applications can be operated directly by URI. Tables 3, 4 and 5 describes 
resources and request parameters. Picture 1 gives an example of request and 
response of the Analyze resource. 
 
Table 3: Available Resources 

Resources URI Method Description 

Analyze baseURI/Analyze1 GET 
This resource generates a representation of 
linguistic analysis using the multilingual 
Parser Fips. 

Translate baseUri/Translation GET 
This resource generates a translation using 
the machine translation Its. 

Speech baseUri/Speech GET 
This resource generates a speech synthesis 
of a sentence using FipsVox. 

 
Table 4: Request parameters for Analyze 

Parameters Value Description 

ln 
fr, en, de, it, es, el 
(required) 

Language for analyze (French, English, German, 
Italian, Spanish, Greek) 

text String (required) Text to analyze 
 
  

                                                      
1 Currently, baseURI is: http://129.194.19.89 
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