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Abstract
The Max Planck Institute for Psycholinguistics (MPI) manages an archive of linguistic research data with a current size of almost 20
Terabytes. Apart from in-house researchers other projects also store their data in the archive, most notably the Documentation of
Endangered Languages (DoBeS) projects. The archive is available online and can be accessed by anybody with Internet access. To be
able to manage this large amount of data the MPI's technical group has developed a software suite called Language Archiving
Technology (LAT) that on the one hand helps researchers and archive managers to manage the data and on the other hand helps users
in enriching their primary data with additional layers. All the MPI software is Java-based and developed according to open source
principles (GNU, 2007). All three major operating systems (Windows, Linux, MacOS) are supported and the software works similarly
on all of them. As the archive is online, many of the tools, especially the ones for accessing the data, are browser based. Some of these
browser-based tools make use of Adobe Flex to create nice-looking GUIs. The LAT suite is a complete set of management and
enrichment tools, and given the interaction between the tools the result is a complete LAT software domain. Over the last 10 years, this
domain has proven its functionality and use, and is being deployed to servers in other institutions. This deployment is an important
step in getting the archived resources back to the members of the speech communities whose languages are documented. In the paper
we give an overview of the tools of the LAT suite and we describe their functionality and role in the integrated process of archiving,
management and enrichment of linguistic data.
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importance to ensure consistency and stability of the data
there. Apart from a number of smaller tools to help the
MPI archive managers controlling the archive and
keeping possible problems in sight, there are three big
cornerstones in archive management: IMDI, LAMUS and
AMS. IMDI stands for ISLE metadata initiative, an
initiative which developed a linguistic metadata standard
that is now central to the MPI archive. The IMDI tools
allow the researchers to easily create their metadata files
describing the language resources (IMDI editor) and to
find them back through the online IMDI browser and
search engine. The Language Archive Management and
Upload System (LAMUS) (Broeder et al., 2006) is an
online tool which allows researchers to upload their data
into the archive, and additionally performs a major role in
the maintenance of the quality and consistency of the
archive. Finally, the Access Management System (AMS)
(Claus, 2004) permits researchers to set access
restrictions of the resources in the archive, according to
the specific needs of the researcher or the affected
language communities.
Once archived, a set of archive exploitation tools
offers access to the resources: ANNEX is the resource
viewer, from which media resources (audio or video) can
be viewed simultaneously with their transcriptions.
TROVA is the content search engine, which allows users
to perform complex searches in the archive's textual
resources. Finally with IMEX, images and their specific
metadata can be viewed in one thumbnail frame, from
which specific images can be selected.
Besides the management tools and exploitation
framework, the MPI has also developed a set of
enrichment tools which can be of use for linguistic
research or for making the resources more accessible to
the speech communities. ELAN (Wittenburg et al., 2006)
is by now a well established and well known annotation

1. Introduction
Around 10 years ago the Max Planck Institute for
Psycholinguistics set up a digital archive for linguistic
resources (IMDI, 2009), an initiative which resulted in
archiving the resources of the DoBeS, Documentation of
Endangered Languages Project (Dobes, 2006). Currently
the archive houses around 20 Terabytes of video, audio
and textual resources in the language domain. These data
do not just originate from DoBeS projects, but also from
the MPI's researchers (MPI, 2009), who work in language
acquisition, language comprehension and the relation
between language, culture and cognition. Moreover,
external institutions for instance, the Leiden University or
the European Science Foundation (ESF) have stored data
from their language projects in the MPI archive.
The archive serves a double purpose: on the one hand it
has been set up as a means for the long term preservation
of linguistic research data for future generations, and on
the other hand it is already of use today for the exchange
of research data between linguists or researchers from
other scientific domains. Archiving is becoming more
and more important, as many research organizations or
funding agencies make it obligatory for researchers to
store their data in a place where it is in principle
accessible by the scientific community (Green et al.,
2009). Moreover, the online availability of the archive
also makes it possible for the members of the speech
communities, whose languages are documented, to access
the data. Whilst the archive is available online to meet the
requirement of accessibility, in order to allow for
legitimate interests of the researchers or the speech
community and to comply with personality laws it is
possible to restrict access to the resources.
With such an extensive archive and a large
number of users accessing its data regularly, it is of major
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developed a graphical editor for working with IMDI files.
The IMDI editor (IMDI, 2008) is built in such a way that
it is not possible to create invalid IMDI files. It offers a
structured way of entering values for the different
metadata element and a controlled vocabulary for the
fields which are most used. This behaviour helps in
ensuring the integrity and consistency of the MPI archive
at a very early stage.
The IMDI editor's counterpart on the consumer
side is the IMDI browser. With this software it is possible
to browse through all the metadata in the MPI archive,
search for specific resources and – provided that the user
has the necessary rights – view the resource itself. We do
also supply other ways of accessing the data, for instance
by facetted browsing or through portals designed for a
specific linguistic community (Ringersma et al.,
forthcoming), but even these alternative ways of
browsing the data in the archive use the IMDI metadata
set or IMDI search as their backbone.

tool. LEXUS (Ringersma and Kemps-Snijders, 2007), is
a lexicon tool, which can be used for the creation of
online multi-media lexica, and with the closely related
ontology tool ViCoS (Zinn, 2008) researchers and
members of the speech communities may visualize
culturally relevant conceptual spaces of related linguistic
objects.
The integrated set of management and
enrichment tools form the Language Archiving
Technology (LAT) suite, which on the one hand helps
researchers and archive managers to manage the data and
on the other hand helps users to exploit their resources
and enrich their primary data with additional layers. The
LAT suite can also be of use for other scientific institutes,
museums or cultural centers involved in documenting and
archiving language. About two years ago the MPI started
installing archives based on the LAT framework in
various locations around the world (e.g. IIAP, Peru;
CONICET, Argentina; IATSIS, Australia). The idea
behind this initiative is to have regional archives in the
proximity of the area where the linguistic resources are
collected. This will facilitate access to the resources and
create more local involvement and awareness towards the
preservation of endangered languages and cultures
(Trilsbeek et al., 2008). In the remaining sections of this
paper we describe the tools of the LAT suite in more
detail and we finish this paper by a section elaborating on
the interaction between the tools.

2.2. Arbil coming up
The IMDI editor is at this point in time almost ten years
old and a lot has happened in software engineering.
Therefore, instead of simply updating the IMDI editor to
incorporate user suggestions and modern software
architecture principles, developers at the MPI are
working on an application that will replace the IMDI
editor altogether in the near future. The new tool is called
Archive Builder (Arbil) and it is already in its beta stage
(see Figure 1).

2. Archive Management
2.1. IMDI
The MPI archive is hosting a large variety of data, both
content and format wise and it is a requirement that
finding the resources is easy. However, researchers are
free to structure their corpora the way they want it (e.g.
according to location of origin of the data or by thematic
subject). Therefore, users who are unfamiliar with the
structure of a specific corpus can experience difficulties
in finding resources they are specifically looking for. For
this purpose all data that is put into the archive has to
have a metadata description file associated with it. This
metadata description can then later be searched in a
structured manner to comfortably find certain resources.
The metadata description of the resources is
given in a so-called IMDI metadata file (Wittenburg,
2004), a file in an XML-based format, with a set of
elements developed specifically for the description of
linguistic resources. The set contains metadata elements
on the context in which the data was collected (e.g.
project, contact person, location) and elements which
describe the content of the resources (e.g. language,
genre, modality). Attached to the IMDI file are the
linguistic resources pertaining to the same linguistic
event: a set of media (audio, video or image) and written
resources (transcription or analysis files).
IMDI is the metadata format by which the
resources in the archive are described, and once archived
the IMDI browser and a custom-made search tool can be
used to find them. As the IMDI format is XML-based it is
in principle possible to simply create and edit IMDI files
by hand in any XML editor. But this is, of course, very
arduous and error-prone, which is why the MPI has

Figure 1: Arbil User Interface
The current version is downloadable from the LAT web
site (Arbil, 2009), so it can be tested by interested
readers. With Arbil, the IMDI concept and format did not
change: the users get the same functionalities as the IMDI
editor, but in a more user-friendly GUI, plus the new tool
will also be closer integrated into the whole LAT
software architecture, for example by providing a
LAMUS interface to immediately upload newly created
IMDI files to the archive. Like the IMDI editor, it is
possible to use Arbil without any internet connection,
since many of the MPI and DoBeS researchers are
working in field conditions where they only have shaky
internet access, if any access at all.

2.3. LAMUS
With LAMUS (Broeder et al., 2006) researchers can
create the corpus structure that they find most suitable for
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Additionally there is a priority-system in place that
allows for complex rights scenarios, and the owner of a
corpus can also assign certain roles to other users so that
they can help them in managing access to their resources.

their data. For this purpose LAMUS offers an easy user
interface for adding and linking corpus nodes. Within
LAMUS corpus nodes can be attributed a Name and a
Description, two elements of the IMDI metadata set.
LAMUS is the only way for researchers to
upload their IMDI metadata files and resources into the
archive. Since the idea of the MPI archive is that data is
stored persistent and consistent, it is important to control
which type and format of data is ingested into the
archive. LAMUS acts as the archive's gatekeeper.
Because of its long term preservation goals the archive
limits accepted resource file formats to what we call
'archivable formats' (Broeder et al., 2006). Those formats
should be open and well-documented. Proprietary
formats, like Microsoft Word, are explicitly excluded,
one major reason being possible backward compatibility
problems.
Moreover, while submitting the new data to the existing
archive, LAMUS also generates persistent identifiers
(URIDs) for the new files, thus creating persistency over
time and independency of the resource location of each
archived object. The MPI archive is using the Handle
System to create, maintain and resolve URIDs (Handle,
2009).
Finally LAMUS sets some access rights on the
new files. New files in the archive inherit access rights
from the archive node to which they are attached; if no
rights have been set on these higher nodes, the default
setting is such that the newly uploaded resources are not
accessible from the browser other than by the owner of
the data (see also the next section on AMS).

3. Archive Exploitation
3.1. ANNEX
ANNEX (Berck and Russel, 2006) is a Flex-based tool
that views video resources in sync with their annotations.
It uses the ELAN files to establish which media files are
associated with a given set of annotations and how the
annotation is synchronized with the media stream. In the
ANNEX view users can select to view one or more of the
annotation tiers and in different frame set-ups. Playing of
selections and backwards playing are also within the
ANNEX options. (see Figure 2). ANNEX can be
triggered directly from the IMDI browser.

Figure 2: ANNEX

2.4. AMS
There is a variety of reasons why a certain resource
should not be accessible to everyone. Within the scope of
this paper we do not wish to enter into the Intellectual
Property Rights and access debate, but we do appreciate
that, for instance privacy rights of the persons depicted in
a video are of serious concern here. So without further
taking a position in the current debate we do
acknowledge the potential need for differentiated access.
An elaborate Access Management System (Claus, 2004)
that controls what users are able to see what data is
available for the archived data.
There are three levels of user access rights that
can be assigned to a resource: the resource can be
completely open to anybody, the resource can be open to
all registered users who have signed a Code of Conduct
or the resource can be open to a selected user or group of
users only (Claus, 2004). Finally it is possible to close a
resource completely. All these levels can be assigned to
specific resources, to whole corpora or to sub-corpora.
Different access rights can be set depending on whether a
resource belonging to a certain corpus is a video, an
image, an audio file or an annotation.
For the purpose of access rights, we differentiate
between metadata, which in compliance with the Open
Archives Initiative (OAI, 2009) are always open to
everybody, and resources (e.g. audio and video files,
pictures, annotations, etc.) for which access has to be set
with AMS. By default a new resource is only readable by
the person who put it in the archive. This person then has
to set any further access rights explicitly.

3.2. TROVA
TROVA is the archives annotation content search engine.
TROVA allows the user to search over one or more
annotation files. Users may perform simple keyword
searches over all the content, or perform regular
expression based searches over single or overlapping,
related tiers, within annotations and over multiple
annotations. Results can be viewed within the context of
the searched item, and the size of the context can be
specified between 1 to 6 annotations. The results can also
be viewed in a frequency view, showing the frequency of
the specified annotation. From the search result list, the
annotation can be viewed in ANNEX.

4. Archive Enrichment
Primary resources collected in the field require analysis
and elaboration in order to be able to study a documented
language or a certain phenomenon in the language in
more depth. Transcribing and translating the resource and
adding morpho-syntactical annotations to it can be one of
the first steps in this research process. For this we provide
the researchers with ELAN (ELAN, 2009), a professional
tool for the creation of complex annotations on video and
audio resources. We further provide LEXUS (Ringersma
and Kemps-Snijders, 2007), an online lexicon tool for the
creation of multi-media dictionaries plus the related
ViCoS (Zinn, 2008) tool, with which researchers, as well
as members of the speech community, can create
relations between items in the lexicon and thus create
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semantic or ontological networks which allow analyzing
the culture of the documented language. In the following
section we briefly describe these three enrichment tools
of the LAT suite.

LEXUS allows web-based access and supports
collaboration of several researchers or speech community
members by implementing a workspace concept and a
differentiated read and write rights system.

4.1. ELAN

4.3. ViCoS

ELAN (ELAN, 2009) is a tool for the manual creation of
annotations to audio and/or video files. Annotations are
stored in a Unicode-based XML format to guarantee wide
cross-system compatibility and to ensure that the format
is future-proof. Annotations in ELAN are basically text
strings, either a sentence, word or gloss, a comment,
translation or a description of any feature observed in the
media (e.g. a description of certain gestures made). They
can be created on multiple layers separately, which can
be hierarchically interconnected. Usually annotations are
directly time-aligned to the video or audio recording, but
it is also possible to refer to other existing annotations
instead. As some experimental set-ups require multiple
different view-points, it is possible to link up to four
different video files to the same annotation file. If a user
is interested in the phonetic form of his recordings they
can also link both a video and an audio file to the same
ELAN file, so that the wave form can be seen at the same
time as the actual video content. ELAN supports import
to and export from a wide variety of other annotation
formats (e.g. Shoebox/Toolbox or CHAT).
ELAN is configurable in a number of ways to enable the
user to set it up in such a way that they feel comfortable
with. Among others, videos can be displayed in the main
window or in separate resizable windows, and
annotations can be viewed in several different ways with
each view being connected and synchronized to the
media. Media playback is delegated to an existing media
framework, like Windows Media Player, QuickTime or
JMF (Java Media Framework). As a result a wide variety
of audio and video formats is supported and high
performance media playback can be achieved.

ViCoS (Zinn, 2008) is a tool designed for complementing
lexical spaces (as created by LEXUS) with ontological
spaces. With ViCoS users can create relations between
the lexical entries in LEXUS, for which a set of
'universal' relation types (synonym, antonym, part-of
relation, etc.) is provided. Lexicon specific relation types
can be created in order to accommodate non-western
based relations, which are of importance when
documenting endangered languages and the cultures that
come with these languages. Users then can define
concepts they think are culturally relevant, and connect
them to other concepts via a multitude of relation types.
The result is a conceptual space of related items, which
can be browsed from one concept to another (see Figure
3).
The tool is designed in close collaboration with
the members of the speech community in the DoBeS
project ‘The Marquesan languages: 'Eo 'Enana and 'Eo
'Enata’. MPI developers try to develop it as user friendly
as possible, the aim being to encourage members of the
speech communities to use it to actively describe their
own language and culture. This 'insider look' on a
language can be preferable to the same work being done
by linguists who can only view the language and
especially the culture from the outside.
As ViCoS is based on LEXUS it is possible to
link certain lexical items to media files in an archive so
that users can get a better idea of how the word is used.

4.2. LEXUS
Creating a lexicon is especially interesting when
documenting a less-known language. Since this is one of
the major aims of the DoBeS projects, the MPI has
developed a tool for the creation of online lexica, LEXUS
(Ringersma and Kemps-Snijders, 2007). With LEXUS it
is possible to create online dictionaries or thesauri and in
addition it is also possible to attach multi-media
fragments, like video, audio or images to the entries in
the dictionary. The result is more than a simple lexicon,
namely an attractive almost encyclopedic view on word
lists collected by researchers and the speech community.
LEXUS is based on the Lexical Markup
Framework (LMF) and therefore complies with the
respective ISO standard for linguistic resources (LMF,
2006). Having said this, LEXUS also supports flexible
lexicon structures and is compatible to the wide-spread
Toolbox format.
Besides attaching multi-media fragments directly to the
lexical entries, it is also possible to link from LEXUS to
the resources in the archive. This makes LEXUS an
attractive application to open up the resources in the
archive in a different manner than through the IMDI
browser, namely by the words in the word list.

Figure 3: ViCoS browser

5. Integrating the LAT tools to one domain
We do make a point of all of the software being, at least
on some level, interconnected with the archive, or with
each other. Of course, the researchers' workflow starts by
making recordings and digitizing them, but the way to the
archive is describing the resources with IMDI metadata
using the IMDI editor and uploading them through the
gatekeeper LAMUS. The files are then moved into the
archive while they are assigned a persistent and unique
identifier. Next, the archive itself is the focal point of all
connections. This is reflected in the main access software
of the IMDI Browser. Apart from providing access to the
archive by allowing browsing through it, a metadata
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search as well as a search inside of annotations can be
started from the IMDI Browser. The former provides
links to metadata files that can then be opened in the
IMDI Browser again. Provided that the resources have
been annotated with ELAN, the IMDI browser also opens
TROVA, a powerful annotation search engine, and
displays the results in ANNEX (Berck and Russel, 2006).
The IMDI Browser has a further gateway function by
providing easy access to the Access Management System
(AMS) to set the rights for specific archive nodes, copora
or sub-corpora. On the other side of the workflow AMS
is automatically triggered by LAMUS to set certain
default access rights for new additions to the archive.
The ontological tool ViCoS, and the lexicon tool
LEXUS have been developed to be closely
interconnected. The idea behind it being that the former
depends on data stored in the latter to further visualize it.
LEXUS is also able to interact with ANNEX for the
visualization of annotated media files. In general,
LEXUS (and ViCoS to a degree) can be seen as a new
component in archiving, since it has possibilities of
linking and interlinking linguistic as well as cultural
concepts, thus creating a dense network of indigenous
knowledge and concepts, which has not been achieved in
conventional electronic language archiving so far.
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