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Abstract

An interactive hypertextual environment for MT training is described. It combines the ARIANE MT system with an hypertextual
control interface implemented on the learner s personal computer, and communicating with the ARIANE server through e-mail.

Introduction

The main tool used for MT Research at GETA
(Groupe d Etude pour la Traduction Automatique) is
the ARIANE-G5 MT shell, agenerator of MT systems.
Using ARIANE-G5, one may develop MT systems for
any pair of languages, using specialized languages for
linguistic programming developed at Geta (Boitet,
1997).

The flexibility of the ARIANE-G5 shell and of
the methodology developed at GETA made it possible
to undertake or to take part in various multilingual
projects, asthe LIDIA multilingual project of Dialogue
Based Machine Trandation (Blanchon, 1994), the 15-
language Universal Networking Language project
initiated by the Institute of Advanced Studies of the
United Nations University (http://www.ias.unu.edu) , or
the CSTAR project of multilingual speech trandation
(http://www.is.cs.cmu.edu/cstar).

Numerous trainees, were involved in these
projects, and had to be acquainted with the MT
technique,. An interactive hypertextual environment for
the control of ARIANE-G5, CASH (for Control of
Ariane Supported by Hypercard), initially developed as
an tool for the MT developer (Blanc & Guillaume,
1997 ; Blanc, 1999) proved very useful for the training
of beginnersin the MT field.

Thefact that ARIANE-GS5, although particularly
well suited for the transfer approach, doesn t impose it,
and that the CASH interface runs on a small personal
computer (presently only an Apple Macintosh one), and
controls ARIANE through e-mail messages, offers a
large range of training applications

Before describing the use of the CASH interface
as a training tool, a brief presentation of the ARIANE
generator of MT systems will be useful.

ARIANE-G5, a Generator of MT Systems

Fig.1 shows ARIANE-G5 when used for
generating a classical bilingual transfer MT system.

Each of the main steps (analysis, transfer, generation) is
achieved by several lexical and structural phases, each
written by the linguist using specialized languages for
linguistic programming. Not all the phases are
compulsory. An elementary training transfer MT system
will only include two phases for each sep:
morphological and structural analysis, lexical and
structural  transfer, structural and morphological
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Figure 1 : the Ariane-G5 system as used for generating
atransfer MT system.

When using GETA s methodology , the unit of
trandation (which is not restricted to a sentence, but
may include several paragraphs) is processed as a
decorated multilevel tree.

The name multilevel tree means that the
complete representation of a sentence, as obtained after
the analysis phase, is a tree bearing the three levels of
information syntagmatic, syntactic and logico-
semantic, the geometry of the tree being the
syntagmatic one.



For the transfer from the source to the target
language, only the deep level logico-semantic
information of the multilevel tree supplied by the
analysis step is normally used to build the multilevel
tree in the target language (the other levels being
available asa « safety net »).

But, as mentioned before, ARIANE-G5 is not
devoted to an unique MT methodology. The only strong
congtraint is that the structures representing the unit of
trandation must be decorated trees.

Fig.2 shows an example of how ARIANE isused
in the UNL project. In the UNL pivot language, a unit
of meaning is represented as a hypergraph. (A
hypergraph is a graph were nodes themselves may be
graphs). A transfer module external to ARIANE gives
an equivalent representation in the form of a
dependency tree, which is the input of the transfer and
generation ARIANE processing.

------------

GRAPH TOTREE | L s 1y - pxpmvsve |

STRUCTURAL & + [&ical TRaNgrER | EXPANS
LEXICAL | | Seeeese----

TRANSFER
TS: STRUCTURAL
ROBRA TRANSFER

s
UNf“;f:phI TRANSFER

1 GX : EXPANSIVE |
EXPANS | (x_ GENERATION |

-------------
PANSIVE

1GY:
EXPANS | [EX’ GENERATION

SveMOR [GM - MoRRHOLOG Target
'[ French text

GENERATION

Figure 2 : The ARIANE-G5 system as used for
generating an UNL deconverter.

We will restrict this presentation to an insight
into the use of the CASH control interface asatraining
tool in usual tranfer MT.

Principle of the CASH Interface

The basic principle of the CASH control
interface is that the user s personal computer stores
hypertextual copies of the lingware implemented in the
mainframe, and that file exchanges with ARIANE
through the e-mail offer then an amost complete
control of ARIANE (fig.3).

The user may for instance :

- edit and send a text for processing (complete
trandation, or partial processing ; plain result or trace
through the various processing steps)

- receive lingware modules from ARIANE for
updating his copies

- modify or create lingware modules on his
personal computer and send them for implementationin
the ARIANE mainframe.
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Figure 3 : Basic principle of the CASH interface.

A given MT system for a given pair of language
may be shared between several users, or each user may
have his own system on his virtual machine on the
mainframe.

All this makes ARIANE, used through the
CASH interface, a very powerful and flexible tool for
MT training, from the very first introductory steps to
high level training, for a wide and open rangeof
languages. Lets take as a simple example an
introduction to the structural analysis of English.

Tracing a Structural Analysis

Fig.4 shows the main control screen of the
CASH interface. By clicking on this screen, the user
defines the various parameters of the command to be
executed: his virtual machine on the ARIANE
mainframe (here the machine named
« DEMOCASH »), the MT system (here the English to
French BA5-FAC MT system), the processing step and
the lingware module of this step to be examined or
edited (here a grammar of the anaysis step), the
processing chain (defining the parametersto be used for
the processing of atext aswill be explained below), and
the text to be processed.

The main commands are listed in the
« Commandes » item of the menu bar. For instance
clicking on the « execut » command will result on the
processing of the selected text with the selected
parameters (the selection of the AS phase means that
the processing will stop after the structural analysis
step). The « execut/ctrl » will supply the trace of the
processing through a given step.

Fig.5 shows a fragment of the trace of the
structural analysis of the English sentence « This little
shy boy misses his mother » as received from ARIANE
after sending the «execut/ctrl » command with the
chosen parameters. This fragment shows the integration
of an adjectival phrase into a noun phrase.



Figure 4 : The main control screen of CASH and the item « Commandes » of the menubar.

As may be seen on this figure, the trees
commonly used in the ARIANE processng are very
close to dependency trees, the main dfference being
that ead noce is olitted into a wupde, the
“syntagmatic” node (e.g. NP for noun phase, AP for
adjedival phrase), beaing the information relative to
the group and the “governo™” node, beaing the
information relative to the word itself. But, as already
mentioned, other tree structures, as pure dependency
trees, could aswell be used.

Browsing in the structural analysis modue urtil
accessng the rule for the integration o an adjedival
phrase into a noun phiase is achieved as foll owing.

A structural analysis (or generation) modue
comprises one or several « transformational systems ».
The structural analysis modue of the English to French
«BA5-FAC » MT system comprises only one such
system, named «graml » onthe screen of figure 4.

Seleding «graml » onthe screen of figure 4 and
adivating an item of the « voir » menu gves accessto
the «cortrol graph» o the transformational system
(upper window of fig 6). This control graphis a graph
where eat nock beas the name of a transformational
grammar (eg « DISAMBG6 », «JUXTN », « NOUNP1 »
onfig.6) or the exit symba & NUL, and the edges bea
tree ondtions.

Clicking onthe name of agiven transformational
grammar (« NOUNP1 » for example) of the upper
window of fig.6 gvesaccessto the secondwindow of
thisfigure, where the the rules of the grammar are li sted
(« DINGNP », « APNP »...)

Clicking onthe name of the rule gives accessto
a third window where this rule is described. The lower
left part of the window shows the structure an inpu
subtree shoud have to be processed by the rule; the
lower right part shows the structure of the subtree dter
application o therule ; the upper left part describesthe
detailed rule & written in the ROBRA spedalized

language for lingu stic processng (clicking onasymbad
like $CP in the rule opens anather window explaining
the symbadl); the upper right part may contain a
comment to the rule, a comment which islocd to the
user’'s CASH interface

There ae indeed two kinds of comments. The
first oneisa dasdcd one, andisan integral part of the
lingware, shared byall itsusers. The seoond oreislocd
to the CASH interface: the user may comment ead
objea of ead level of the modue (the control graph,
ead transformational grammar of the control graph,
ead rule of a transformational grammar). These locd
comments are not altered when the module is updated
by recaving a new version from the ARIANE
mainframe (except of course if the concerned ohjed has
disappeaed in the new version). Such persona
comments are very useful for MT leaners.

The Tree Editor

The whole of the processng steps of a MT
system may be studied as $own in the precealing
sedion. It is dso peshle to examine how a given
processng step works, independently from any
precaling ores. This is achieved by inputing an
appropriate tree a the entry of that processng step.
Such atreeiscreaed by wsing the tree @litor of figure
7.

The treeshown onthisfigure is an entry treefor
a generator of English. The structure gpeas in the

upper field, the node decorationin the third field. After
processng, the result appears in the bottom

Conclusion

The use of ARIANE assciated to the CASH
interface offers thus a very flexible tod for MT
training :



