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Preface

We started working on a service-oriented language infrastructure called the
Language Grid in 2006. Our vision remains to shift from language resources to
language services. The research goal is not to repackage language resources but to
interconnect them flexibly as Web services. Since language is used everywhere in
our daily life in different ways, attempting to develop complete general translation
packages will not overcome all language barriers: We need to encourage end users
to create their own customized multilingual environments to cover the various
situations they actually face. Our first Springer book titled “The Language Grid:
service-oriented collective intelligence for language resource interoperability” in
2011 focused on our research goal, system architecture, and applications, and the
final part was titled Towards Federation of Service Grids. This book summarizes
the technologies developed in recent years to actually realize the federation of
service grids as well as the designs of applications and analyses of future issues
likely to arise in language service networks.

This book includes 13 chapters in four parts. The first part describes two types of
language service platforms to interconnect language services across service grids.
One platform federates heterogeneous as well as homogeneous language service
platforms on the cloud. To share language service registries and compose language
services across platforms, a federated grid architecture with upper-level ontology
for a service grid has been proposed and illustrated with a case study of a federated
operation involving the Language Grid. The other platform connects a language
service platform on a user’s device to a public one on the cloud to efficiently
construct personalized multilingual applications. This architecture allows users to
combine language services regardless of the policy of the service grid operator.

The second part details various language service composition technologies that
improve the reusability, efficiency, accuracy, and fault tolerance of composite
services. One technology allows users to dynamically bind atomic language ser-
vices to a language service workflow for reusing it. Another predicts and maximizes
the parallel processing efficiency of a composite language service under parallel
execution policies of atomic language services. A third optimizes a language ser-
vice workflow consisting of crowd workers by using various performance models
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of crowd workers. The last one analyzes the robustness of composite language
services to cascading failure, a frequent cause of failure in dependent language
services.

The third part reports research work and activities on creating language
resources and services. One aspect addresses language service creation for
low-resource languages. To provide an efficient, robust, and accurate bilingual
lexicon creation method for low-resource languages, a constraint approach to
pivot-based lexicon induction has been introduced, where a new bilingual lexicon
of a closely related language pair is induced from two existing dictionaries using a
distant language as a pivot. Another aspect is to create complicated language ser-
vices suitable for real-world demands. To consider how to compose different lan-
guage services to meet the requirements posed by various users, a user-centered
service design approach has been proposed and illustrated with a field study of a
multi-language communication service.

The fourth part provides various applications and tools for understanding and
designing language services that well support intercultural collaboration.
Researchers proposed a series of mechanisms and guidelines to address the issue of
content inconsistency in knowledge sharing among multi-language communities. In
parallel, controlled experiments have been conducted to understand how various
language services can effectively support the listening comprehension of non-native
speakers, which is useful for designing real-time adaptive systems with greater
listening comprehension. To support the users in multilingual communication, the
translation agent metaphor is proposed as a novel interactive way to promote the
efficiency of communication and reduce the communication breaks caused by
translation errors. Moreover, a multiagent-based gaming simulation environment
was developed to understand the strategies of various stakeholders in the language
service infrastructure. Furthermore, an intercultural communication environment
was developed by an international NPO to support agricultural knowledge transfer
in rural areas in Vietnam.

The Language Grid has been contributing to the research into language resources
for ten years as a concrete example of an effective language service infrastructure
and its applications. In June 2017, we launched the Language Grid Association, a
nonprofit organization, as a legal entity to continue to support the research and
development of language services. We are grateful to the many researchers, stu-
dents, and field-workers who have collaborated with, and supported our project.

Kyoto, Japan Yohei Murakami
August 2017 Donghui Lin
Toru Ishida
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