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Over the past two decades, the notion of “interoperability” has meant different things for the
natural language processing (NLP) community. Twenty years ago, NLP researchers had many of
the same desiderata as most computer users: software that could run on any platform, and data in
formats that could be immediately input to software for which it was not originally designed
without substantial programming effort to transduce it. Platform independence has been largely
achieved at this time, and, due to continued efforts since the late 1980°’s, we are beginning to see
some convergence in the use of common, reusable data formats for language resources. In recent
years, efforts toward interoperability have focused on harmonizing linguistic categories—
including everything from part of speech categories to semantic and discourse-level information.
The universal use of common annotation categories has obvious advantages, especially for
linguistic information that requires a significant amount of manual intervention to produce: it
would enable the distribution of annotation effort, and, perhaps more crucially, it will enable
studying interactions across linguistic levels, which is undoubtedly the next major step to improve
NLP. The development of common linguistic descriptors poses the major challenge to the NLP
community today, and which is the focus of many of the papers at this conference. But as we
continue to work toward this interim goal, it is useful to step back and consider the longer-term
goals we are aiming to reach, and the shape that a truly global language processing infrastructure
may eventually take.

Our ultimate vision of language understanding by machine is, at this point, the stuff of science
fiction, where computers are indistinguishable from humans (except, perhaps, in their super-
human ability to understand or generate even newly encountered languages). We can imagine that
this would require a processing system with a configuration similar to that of the human brain,
consisting of billions of neurons knitted together in a complex network of connections. Although
this kind of language network is likely to remain far beyond our capabilities for some time to
come, we can envision an interim solution that takes a step in that direction: a fully interlinked,
globally distributed network of multilingual language resources and language processing tools
that are accessible for dynamic NLP, such that as soon as language data is accessible, either in
spoken or written form, it is immediately rendered into some representation that enables retrieval
of the information it contains. Very faint glimmers of this kind of network are in existence today,
in the Global WordNet and projects such as Kyoto University’s Language Grid. But it is
humbling to consider how far we are even from this interim vision. What will it take for us to get
from here to there?

My presentation will outline some possible scenarios for global interoperability in the future, and
consider the steps we are currently taking as well as those we may take to create a global
infrastructure for language processing. It will, hopefully, provide a context for discussion both
among the members of the NLP community attending this conference concerning the directions
and goals of NLP research for the foreseeable future.
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Among existing research studies, EuroWordNet
(Vossen, 1998) and Global WordNet Grid (Fell-
baum and Vossen, 2007) are pioneer works on
connecting dictionaries in different languages
based on word semantics. The Language Grid,
however, is a trial to build an infrastructure that
can combine language services by combining the
incentives of stakeholders.

The Language Grid uses WS-BPEL to describe
workflows, and uses the WS-BPEL engine to exe-
cute them; the engine sequentially invokes Web
services as specified in the workflow. The follow-
ing language services are available in the Lan-
guage Grid:

a) Atomic service: A Web service that corre-
sponds to individual language resource. For
example, bilingua dictionaries, parallel texts,
morphologica analyzers, and machine tranda
tors.

Composite service: An advanced service de-

scribed by a workflow that combines severa

atomic services. For example, multiple dic-
tionary search, domain specific translations,
and back translations.

Figure 3 shows atypical composite service: sev-

eral atomic services are combined to create domain

specific translation.

L anguage Services

b)

® Tools are available from http://langrid.nict.go.jp/.
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The Language Grid can grow through the volun-
tary efforts of Language Grid Users. The more us-
ers provide resources, the more they appreciate the
benefits of the resources. However, to create the
initial seed, we need machine trandlators and mor-
phological analyzers for both European and Asian
languages.

To use language resources, we need to wrap
them as Web services. Language Service Users can
register Web services and share them via the Lan-
guage Grid. For this purpose, standardization of
access entry is quite important (Calzolari 2002).
We started working on Language Service Ontology,
which standardizes the interfaces for wrapping
language resources (Hayashi and Ishida, 2006)
(Hayashi et al., 2008).
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Figure 4. Available Machine Translators

To increase the flexibility of composing lan-
guage services, a wide variety of language re-
sources must be registered. However, available
language resources are often limited. Figure 4
shows the machine translators available in the cur-
rent Language Grid. English is often the hub of
trandation, and that makes back translation com-
plex. If we use Japanese-German back translation,
we have to combine four translators provided by
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different organizations’. We have observed how
the quality of trandation effects communication
(Yamashita and Ishida, 2006). The findings have
contributed to the development of new technolo-
gies to coordinate multiple machine trandators.

2.5 P2P Grid Infrastructure

The P2P Grid Infrastructure is aimed at connecting
servers around the world. As shown in Figure 5,
the P2P Grid consists of two kinds of servers; core
nodes and service nodes.
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Figure 5. P2P Grid Infrastructure

Core nodes manage registered language services.
They provide the search functions used by lan-
guage services. Based on users reguests, core
nodes invoke composite Web services by execut-
ing workflows. Information of language resources
is shared among all core nodes. As a result, same
services are provided, regardless of which core
node is accessed by the user. The core nodes also
control accessto service nodes.

The service nodes deploy various language re-
sources as Web services. The Language Grid sets
basic authentication functions on the service nodes.
Therefore, access from nodes other than core nodes
is not accepted by service nodes.

There adready exist severa efforts to combine
language processing programs. Heart of Gold
(Calmeier et a., 2004), and UIMA (Ferrucci and
Lally, 2004). Though there are similarities between
Heart of Gold, UIMA and the Language Grid, their
focuses are orthogona. Heart of Gold and UIMA

" NPO Pangaea has been used Japanese-Korean and

English-German translations with their own dictionaries,

but does not use Japanese-German translation because
of quality of back translation.

am at alowing language processing programs
with variable interfaces to share data, while the
Language Grid focuses on managing the intellec-
tual property associated with language resources
(both data and programs) via the Web service ar-
chitecture. We started bridging Heart of Gold and
the Language Grid and will apply the results to
combine UIMA and the Language Grid.

3 Stakeholdersand Requirements

3.1 Stakeholders

As shown in Figure 6, the term “Language Grid
User” means the three types of stakeholders.
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Figure 6. Stakeholders

Language Resource Providers register language
resources, Computation Resource Providers regis-
ter servers with the Language Grid, and Language
Service Users use registered language and compu-
tation resources. Language Grid Operator con-
cludes agreements with the Language Grid Users
and manages language and computing resources.

3.2

To design a non-profit operation model, we should

first collect the requirements of the stakeholders.

University laboratories and research institutes are

expected to join the Language Grid as Language

and Computation Resource Providers, and various

NPOs, NGOs and public sectors are expected to

join as Language Service Users. To create a non-

profit operation model, we need to understand the
following situations and requirements from stake-
holders.

« Machine trandlators are often developed and op-
erated by for-profit companies, and are provided
for profit. However, if the application area of the
Language Grid does not conflict with an aready

Requirements
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existing business market, we can collaborate
with those companies and receive a substantial
discount on prices. One solution is that universi-
ties, research ingtitutes or large NGOs voluntar-
ily buy trandation services and provide them to
the Language Grid without any charge®.

« Morphological analyzers and other language
processing programs are often developed by re-
search institutes or universities. In many cases,
researchers can provide their resources without
any charge for research purposes. Even if the
goad is not for research, if their use can be re-
stricted to non-profit, researchers often agree to
provide their resources. For profit tools, however,
are seldom free and contracts cannot be con-
cluded uniformly.

« Multilingual dictionaries and multilingual paral-
lel texts may or may not be free. Even for non-
profit use, if the resources are already being sold,
difficult problems exist with regard to the distri-
bution of those resources without charge. Since
the Language Grid is based on Web services,
however, there is a chance of making those re-
sources fregly available by setting an upper limit
to daily access number.

« Most language resource providers are willing to
disseminate the fruit of their research and devel-
opment, expecting their resources to be widely
used and to contribute to intercultural activities.
However, they require that the provided re-
sources are used properly following the agree-
ment they signed.

The Language Grid is based on Web service tech-

nologies to combine software on the Internet. What

Language Grid offers is, however, not only com-

posite Web services but also an infrastructure

wherein stakeholders can provide and/or use lan-
guage resources by mutual consent, understanding
and solving the intellectual property issue in each
case. To meet this goal, as described in detail in

Section 4, we need a Language Grid Service Man-

ager that allows stakeholders to monitor the grid

and to set and confirm information necessary for
their participation.
We should aso consider that Language Grid

Operators of non-profit models are often laborato-

ries of university or research institutes. We should

8 At the starting point of Language Grid operation, we
negotiated with commercial companies to provide the
machine translatorsillustrated in Figure 4.

make the costs of operation as small as possible.
Those Operators may not be able to handle per-
sona information, nor invoices or transactions for
the fee-based usage of language resources.

4 Non-Profit Operation Model
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A Language Grid User could be more than one
type of stakeholder at the same time. For example,
a university that is providing a morphological ana-
lyzer might use a machine translation engine pro-
vided by another stakeholder. In this case, the uni-
versity is a Language Service User as well as a
Language Resource Provider. Therefore, we call
al three types of stakeholders Language Grid Us-
ers. Language Grid Users are required to conclude
an agreement with the Language Grid Operator.

The term “non-profit use” in this paper means
the use by individuals, the use by public agencies
or nonprofit organizations for their main busi-
nesses or for research, and the use by for-profit
organizations for social contribution. Note that we
do not exclude for-profit contracts concluded out-
side of the Language Grid to provide language re-
sources with charge. What we strictly exclude is to
use language resources provided via the Language
Grid for profit purposes.

Language Grid Users are, in most cases, ex-
pected to be public agencies or non-profit organi-
zations. However, private enterprises are eligible to
be Language Grid Users if they use the Language
Grid for voluntary socia action programs, or they
behave just as Language Resource Providers’. In-
dividuals can also be Language Grid Users. For
example, when a researcher working for a private
enterprise provides language resources for which
he/she holds the copyright, the person is eligible to
become a Language Grid User.

Language Grid Users

4.2

The Language Grid Operator makes language re-
sources accessible via the Language Grid for non-
profit use. The Operator can, with Providers' con-
sent, select or change the computation resources in
which Providers' language resources are deployed.

Language Resource Providers can set a copy-
right notice and/or any licensing policy informa-

L anguage Resource Providers

® NTT Communication Science Laboratory provides
Mecab, a Japanese morphological analyzer.
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