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CHAPTER 1. DESCRIPTION OF THE SYSTEM

Chapter 1

Description of the system

The prototype is designed to be modular, with each module accessible via TCP or HTTP for maximum ease
of access. This also frees the system of any need for the modules to reside at the same physical location. It
further enables parallel development of the modules at different sites, as long as all implementations obey
the protocol. Due to readability and availability of standardized processing tools, XML has been chosen as
the format for messages (requests and replies) passed between the modules. The choice of programming
language and operating system to run on is also left entirelyup to the site implementing a particular module.

The system consists of these parts:

• A query translation/mapping module.

• An HTML translation module that attempts to retain the original formatting and linkage while trans-
lating the textual content.

• The translation module.

• The GUI (Graphical User Interface).

See Fig. 1.1 for a schematic representation of the architecture
The user accesses the Graphical User Interface via HTTP (using a browser). The interface then accepts

the user’s queries and issues first a Search request over TCP to the central component to do cross-lingual
information retrieval. The resulting hits (documents in language B matching the query formulated in lan-
guage A) can then be translated at will by issuing a Translaterequest to the central component.

To carry out these requests, the central component accessesthe other three modules listed above, as
shown.
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CHAPTER 1. DESCRIPTION OF THE SYSTEM

Figure 1.1: Overall view of the system architecture.
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Chapter 2

Using the prototype

The prototype can be found at the URI

http://cosco-demo.hiit.fi/smart/

Queries are currently only possible in Slovenian as the current version reflects the Use Case where the
user issues queries in Slovenian and receives results from the French Wikipedia, machine translated to
Slovenian. We also offer the possibility to translate from French to English for those with no competence
in Slovenian to allow assessing the performance in terms of quality.

2.1 General instructions

Let us try for example the query

evropski parlament

(“European parliament” in Slovenian). What you will see for each resulting hit is a link to the translated
version above a link to the original French Wikipedia article. The Wikipedia link is to the actual on-line
version as it existed in the recent past. See Fig. 2.1 and Fig.2.2.

The title of the translation page is already translated (on-line). Snippets are also provided. If you click
on the translated title, the HTML translation module will then call the translation server and the article will
be translated on-line, retaining the original formatting.

The original article’s current on-line version (if one exists) can be found by clicking on the title in
French, see Fig. 2.3.

Note that the on-line version is a living thing and might differ from the one used for translation by our
system. The translation obtained will look like in Fig. 2.4.

2.2 Choosing the target

By default, the system will currently translate using a model built using the Moses software, which is not
a product of the SMART project. However, the user can also choose to use some other translation method
or target language in the “target language” box. The set of available options are English or Slovenian as
the target language. As the decoder the user can at the same time pick either Moses or a SMART method
(Sinuhe or Southampton (to appear soon)).
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Figure 2.1: Entering the query in Slovenian.

2.3 Choosing the CLIR method

The CLIR engine used can also be chosen from among alternatives. Currently the default is Xerox’s query
mapping software, but a method developed at Univ. of Helsinki can also be chosen.

2.4 Arbitrary queries

To test the system further using other query words, you can use Amebis’ online translation service from
English to Slovenian:

http://presis.amebis.si/prevajanje/
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2.4. ARBITRARY QUERIES CHAPTER 2. USING THE PROTOTYPE

Figure 2.2: Results of the query in the French Wikipedia.
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2.4. ARBITRARY QUERIES CHAPTER 2. USING THE PROTOTYPE

Figure 2.3: The original version.
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2.4. ARBITRARY QUERIES CHAPTER 2. USING THE PROTOTYPE

Figure 2.4: The article in French Wikipedia translated to English.
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Chapter 3

Communication protocol

See Fig. 1.1 for an overview of the architecture. We will heredescribe the way the modules communicate.

3.1 CLIR module interface

An example request to the CLIR engine, using ourevropski parlament example:

<?xml version="1.0" encoding="UTF-8"?>
<clirRequest>

<queryId>some_id</queryId>
<queryLanguage>SL</queryLanguage>
<targetCollection>FR Wikipedia</targetCollection>
<engine>xerox</engine>
<startDocNum>1</startDocNum>
<maxDocNum>10</maxDocNum>
<query>evropski parlament</query>

</clirRequest>

Note that the engine can be specified using theengine element. The options are:xerox .
An example reply from the CLIR engine:

<?xml version="1.0" encoding="UTF-8"?>
<clirReply>

<queryId>some_id</queryId>
<startDocNum>1</startDocNum>
<endDocNum>10</endDocNum>
<relevantDocs n="10">

<doc score="-2.95192">fr/p/a/r/Parlement.html</doc>
<doc score="-3.42988">fr/p/a/r/Parlement_de_Nouvelle -

ZÃc©lande_589e.html</doc>
<doc score="-3.54169">fr/p/a/r/Parlement_ottoman.htm l</doc>
<doc score="-3.55593">fr/p/a/r/Parlement_europÃ c©en.html</doc>
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3.2. SMT MODULE INTERFACE CHAPTER 3. COMMUNICATION PROTOCOL

<doc score="-3.62946">fr/p/a/r/Parlement_flamand.htm l</doc>
<doc score="-

3.64205">fr/p/a/r/Parlement_Ã c©tudiant_du_QuÃ c©bec_3378.html</doc>
<doc score="-3.6432">fr/p/a/r/Parlement_du_Canada_62 d3.html</doc>
<doc score="-3.67453">

fr/l/i/s/Liste_des_105_membres_de_la_Convention_sur _l’avenir_de_l’Europe_df3
6.html

</doc>
<doc score="-

3.73491">fr/a/s/s/AssemblÃ c©e_nationale_du_QuÃ c©bec_2778.html</doc>
<doc score="-3.73721">fr/p/a/r/Parlement_de_Normandi e_f53e.html</doc>

</relevantDocs>
</clirReply>

Note that all that is required of the score is that it is numerical and enables ranking the hits.

3.2 SMT module interface

An example request to the SMT server:

<?xml version="1.0" encoding="UTF-8"?>
<translation_request>

<source_language>FR</source_language>
<target_language>EN</target_language>
<speed>fast</speed>
<translation_engine>Moses</translation_engine>
<source>

<s ID="1">Sentence in Fr 1</s>
<s ID="2">Sentence in Fr 2</s>
<title ID="3">Some title in Fr</title>
<li ID="4">Some list item in Fr</li>

</source>
</translation_request>

Language codes are:

• FR for French

• ES for Spanish

• SL for Slovenian

• EN for English

IDs are necessary to align source and target sentences in thereply. Titles are marked apart as they might
require a slightly different translation model.

An example reply from the SMT server: (<trs> contains a recased detokenized translated sentence)
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<?xml version="1.0" encoding="UTF-8"?>
<translation_reply>

<source>
<s ID="1">

<w ID="1.1">il</w>
<w ID="1.2">s\’</w>
<w ID="1.3">agit</w>
<w ID="1.4">d\’</w>
<w ID="1.5">une</w>
<w ID="1.6">phrase</w>
<w ID="1.7">.</w>

</s>
</source>
<translation>

<s REF="1">
<w REF="1.1 1.7">It is a</w>
<w REF="1.8 1.8">sentence</w>
<w REF="1.9 1.9">.</w>

</s>
<trs REF="1">It is a sentence.</trs>

</translation>
</translation_reply>

Note how the REF element marks the alignment.
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Chapter 4

Module implementation details

4.1 Graphical Use Interface

4.1.1 Univ. of Helsinki implementation

4.2 CLIR module

4.2.1 Xerox implementation

4.2.2 Univ. of Helsinki implementation

4.3 HTML translation module

4.3.1 Amebis implementation

4.3.2 Univ. of Helsinki implementation

4.4 SMT module

4.4.1 Moses/Sinuhe Univ. of Helsinki implementation

4.4.2 SOTON implementation
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Figure 4.1: The architecture wrapped around the Xerox CLIR engine.
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Figure 4.2: The architecture of the Univ. of Helsinki CLIR engine.

Figure 4.3: The architecture of the Univ. of Helsinki HTML translation engine.

Version 1.0 4/Jul/2008 Page 15of 17



4.4. SMT MODULE CHAPTER 4. MODULE IMPLEMENTATION DETAILS

Figure 4.4: The architecture of the Univ. of Helsinki machine translation engine.
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