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Preface

The prototype was developed in full accordance with the specifications, therefore we have chosen to
re-use the chapter organization from deliverable 2.1 where possible. A number of chapters are of
general nature, therefore we will omit them. In particular the old chapter 4 now becomes chapter 2.
For every requirement on the original specification list we will report about the state.

1. General

In our specification report we sketched the framework within which DAM-LR will run. It is not the task
of this report to repeat all statements. Instead we can refer to a number of activities that confirm our
statements.

The Language Resource Archives are growing in all major centers and new archives have been
established in several countries. At the MPI, to take just one example, the size of the archive is
approaching the 20 Terabyte limit which means an increase of more than 50 % per year. This
increase can also be described in terms of archived objects which is close to crossing the boundaries
of 200.000. This trend can be seen in various centers that house language resources.

The principles that were described in the specification report are confirmed by the OAIS model and by
the Live Archives flyer which was created by the DAM-LR group and which received a lot of support
from various resource centers in Europe.

The first archive contributions were deposited at the MPI which already provided archiving services for
external researchers and projects. The large Dutch Bilingualism Database is currently being ingested
and two smaller contributions were submitted by individuals (documentation material about
Narrangansett and Guenche languages). At other DAM-LR partner institutions similar activities take
place.

The DAM-LR goals are implicitly very much supported by the ESFRI Research Infrastructure roadmap
initiative. The DAM-LR partners are part

secure server layer _ ) of the CLARIN research initiative and it is
— - typical Data Grid obvious that
archive integration layer aspects, scope of
DAM-LR . .
basic services layer » research infrastructures will
- : enable eHumanities
.. : typical Semantic )

SIEEIE IO SEEE Web aspec « language resource archives are
advanced services layer Important components In
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research infrastructures
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Figure 1 indicates the typical layer hierarchy where Grid
solutions take care of typical integration aspects, Semantic
Web solutions address the problems associated with
interoperability in particular at the semantic level and eScience

These relations are sketched in figure 1
which is taken from a workshop paper to

solutions provide advanced applications such as semantic be given at LREC 2006 (see appendix A).

weaving and web-based collaboration on top of the other DAM-LR is located at the level of

layers. organizational interoperability, i.e. it
creates

e one integrated metadata domain based on the IMDI standard where the users can browse
and search to discover useful resources

» one domain of unique identifiers for all resources covered

» one domain of user identity so that they can operate in the archives with a single sign-on

« one point of authorization-granting so that for these user identities access authorization to the
language resources is defined, independent of where the resources are offered.

» allis based on a system of trusted servers and services.

All issues have been addressed by DAM-LR and their relevance for the local prototype, a reference
installation at the MPI for Psycholinguistics, were checked in detail.



2. Local Prototype

The local prototype largely developed at the MPI for Psycholinguistics already fulfills most of the
challenging criteria. For more details we refer to the papers that we will give at LREC which are
included as appendices.

2.1 Metadata Layer

Requirement Status
All archive resources are described by IMDI metadata, done — although the d_egree of usage of
the IMDI elements various (appendix A).

All IMDI descriptions must be open and accessible as d

: one
XML files.
Structured and unstructured metadata searches within done
the IMDI domain have to be possible.
Searches with the help of search engines such as d

one

Google have to be supported.
The IMDI resources have to be offered as OLAC/DC done — although for OLAC special MD
records according to the OAlI PMH protocol to make descriptions at “corpus” level had to be
them searchable via OLAC service providers. created
The IMDI files must be linkable into a unified domain
that organizes resources into logical bundles that Done
supports browsing and enables resource management.
It must be easy to register and integrate new IMDI- Done
based repositories into the IMDI domain.
It must be easy to setup an IMDI portal. done — latest example Lund University
It must be easy for users to access resources via the Done
metadata descriptions when they are authorized.

2.2 Physical Layer

Requirement Status

The physical storage must be transparent to the user,
i.e. the user should not have to deal with servers, disks Done
etc.

The physical location of the resources should be easily

modifiable without causing problems for the users. Done
The organization of the archive should allow for the
copying of whole and sub-parts of the archive to new Done

archives to support long-term preservation and
redundant access paths.

Each archived resource has to be identified by a unique | In progress — the Handle System is

resource identifier (URID). The metadata descriptions installed, an architecture was designed
have to contain URIDs to refer to the resources. and components are in a test phase
The storage concept must be such that several copies several copies are generated — this

of all resources can be generated automatically and component also has to be linked up with
location resolving can be carried out. the URID database

by far the most of them are — but there are
always resources in some formats that
have to be integrated for archival reasons

The stored resources have to be in archivable formats
and directly accessible for authorized people.

2.3 Access Management

Requirement Status
The access management system must support the

definition of policies (declaration of code of conducts, done
usage, processes etc) and rights.




The access management system must support the
specification of usages and temporary tickets
associated with these usages.

in progress — a whole request handling
system is currently being implemented on
top of the access management system

The access management system must support efficient
electronic operations via web interfaces and a

. . done
delegation mechanism to allow resource owners to
define access policies from remote sites.
Access policy specifications must be based on the
metadata layer, i.e. the physical layer is transparent to done
the definer and the specifications are independent of the
physical location of the resources.
It must be possible to specify domains of authority in the done
metadata layer.
The delegation of rights must be possible. done
2.4 Ingesting Resources
Requirement Status

The possibility to integrate new resources or update
existing resources into the language resource archive
has to be controlled by an upload system that ensures
that its coherence and consistency is guaranteed.

with LAMUS such a system is available
(appendices)

The user has to be provided with a workspace
mechanism which allows him/her to arrange the data
and test its compliance until it is ready for integration.

done

The upload system has to be equipped with a
configurable list of permitted file types and where
possible with format checkers. In particular for complex
resource types, dependent types must be indicated,
some being required such as a schema.

done — although for complex types an
extension has to be developed

The upload must support the definition and integration
of an upload node in the existing archive, archive
structure, metadata descriptions and resources. It must
support the proper linking of these elements.

done

Versioning must be done in the case of integrating new
versions.

in progress - a smart versioning system is
currently being developed

2.5 Archive Management

Several checks are already integrated into LAMUS, while others were developed as stand-alone
tools. However, they are designed so that they can be integrated into LAMUS step-wise.

Requirement Status
copying and moving data while retaining the correctness

= o . Done
of the archive’s organizational links
checking the consistency of all links in the archive and Done

modifying them where necessary

checking the format and technical encoding correctness
of all resources where possible

done — where parsers are available

automatically generating additional resource types for
presentation purposes such as MP3, MPEG4, etc

Done

creating different types of statistics

done

the possibility of removing sub-parts of the archive
which is the most dangerous operation and which
therefore has to be guided

possible — but only for a senior archive
manager




Appendix A: DAM-LR LREC Workshop contribution

Integrated Services for the Language Resource Donrai

Daan Broeder, Peter Wittenburg, Alex Klassmann, Freddy Offenga

Max-Planck-Institute for Psycholinguistics
Wundtlaan 1, 6525 XD Nijmegen
{daan.broeder,alex.klassmann,freddy.offenga,peitenburgl@mpi.nl

Abstract
Integrated services for the Language Resource dowillienable users to operate in a single uniflechain of language resources.
This type of integration introduces Grid technolagythe humanities disciplines and allows the fdiomof a federation of
archives. The DAM-LR project, will establish suchfealeration, integrating various European languag®urce archives. The
complete architecture is designed based on a fellvkmewn components and some integrated servicesalieady tested and
available.

1. Introduction

Creating integrated services and sharing resouretgeen like minded archives for language resouases
described by the “Live Archives” document [1] lodkee an attractive proposition.

The aim is to benefit the user by creating an emwrirent that allows access to all archives as amglesi
virtual archive. It will benefit the participatingrchives as well by allowing them to better setveirt users,
allow pooling resources and development effortsiematoving the basis of long term preservation.

The integration and sharing technologies usedudoh s@n effort are often referred to as “Grid” tealogies
[2], and in the world of hard science they are pytar subject for forming cooperative groups otitnges and
archives called “federations”. In the humanitiepessally so in the language resource domain suitiatines
are rare. The work described here is largely deedlonithin the DAM-LR [3] project that is one ofetliew that
aims at establishing such a federation in the doroflanguage resources. While Grid technologytemis in
the hard sciences were mainly driven by the typaahpute bound tasks, leading to the development of
middleware such as the Globus Toolkit [4], the hnities interests are more in-line with Data Gridutions
mainly inspired and coming from the Digital Librasgmmunity.

In this paper we will not go into the organizatipiagal and other non-technical aspects of forngogh
federation but leave it with mentioning that treshbodied in some kind of organizational form isuieed to
make it all work.

2. Integrated Services for Language Archives

In many cases when we use the words “integratingd &sharing” we actually are talking about
interoperability. Users see a single domain of destsle metadata but the metadata format itself wan
implemented differently for different archives. Tads, however, a gateway that connects and tri@ssta the
agreed format so a single integrated “shared” donsgpresented to the users.

Services that can be shared or integrated betvareguage archives that present substantial advantage
the users are:

1) Sharing a single metadata domain for searchiigbsowsing. This allows users to formulate onglgin
query for “interesting” resources and obtain resolt all cooperating archives. The required precigor such
queries determined by the research questions atpares a domain specific metadata set. For monerge
gueries more general metadata sets, shared bypostier domains as well, can be used.

2) Sharing a scheme for persistent identifiersrémources. This is an issue when supporting refeseto
resources stored in archives. It is well known thRL_s are not the ideal means to do this. Diffesaftemes for
supporting persistent identifiers have been dewladp the librarians’ domain: Persistent URLs (PYIE] and
the Handle System (HS) [6]. Sharing the persisigentifier scheme allows archives to easily refeeerach
others resources and exchange resources with emtheeftrences.

3) Secure authentication of archive identity. Whkkaring resources it is important to be able talgisth the
partners’ identities. Without this, agreed accediigs for instance, can not be guaranteed.

4) Single sign-on domain. Language Resource arshigger for the same user community. It would bg ve
welcome if a single user identity can be estabtistegjuiring a user to identify him only once whemtessing
resources from different archives.

5) Shared access policy or authorization. For measd efficiency it can be advantageous to copgueses
between archives. It is important that the accedfips of the originating archive for that resaurare



maintained. If also a single user identity domasnshared (see the previous point), this authodmati
information can be specific at the level of acd®gssdividual users.

The above enumeration of shared services doesnmdy that all of these should be actually sharemvben
all the members of a federation. Indeed an opfangome difficult to maintain services can be d®de to also
allow the participation of partners not able to mtain such a service. This requires an architecframework
where these shared services are as much indepeasipassible.

This independence is not to be confused with ttssipte organizational requirements where for insan
may be required to actually support a specific vedyauthentication, one that is trusted by the martn
institutions. Or a service can be essential togis of a federation or project such as supporimgetadata
infrastructure so the resources will be visible aieentral portal.

The choice for a particular technology to implemtw shared services is usually a matter of pragmat
One of the partners can already have an instabese khat can relatively easily be extended and bgexther
federation partners. However, it is always sendiblagree on the definitions of the exchange paitocather
than defining the implementation technologies. Tdlisws individual archives the freedom in choosthg
actual implementation while concentrating on therioperability issue.

3. DAM-LR integrated services

In accordance with principles mentioned above DAM-LR project emphasized agreeing about the use of
certain protocols for interoperability, leaving tpartners free to choose a different implementatigrere
possible. However the Max-Planck Institute for P®jmguistics (MPI) agreed to further develop itshave
management solution as a “reference implementatdmhonstrating the integrated DAM-LR functionality.
Some additional Grid components like the HS forsistent identifiers, were chosen especially becadisn
existing robust and dependable implementation enalieady existing user base.

Prerequisite for all accepted solutions is that amggration component can only be accepted whes it
distributed and redundant so that every archiveatsm function completely autonomous. In the foilagvwe
will introduce the key pillars of the DAM-LR arckitture that is also summarized in figurel.

3.1. Integrated Metadata Domain

With respect to metadata interoperability the feilog principles were agreed upon:

1) The IMDI metadata infrastructure [7],[8] will s&ipported for browsing and searching either bygithe
actual IMDI metadata format for storing metadatabgr creating them on the fly from a local format or
database. At least two portals will be made avilalith full functionality of metadata browsing aedarching.

2) The Open Archives Initiative’s (OAl) PMH [9] piacol is supported to allow harvesting metadata als
DC record format allowing interoperability to thatside world at the level of OAI service providers.

How the different partner archives make use of itliegrated domain of IMDI metadata is a matter of
choice, the “reference implementation” developedhat MPI and adopted by a number of the partners is
described in 4.1.

3.2. Persistent Resource ldentifiers

The DAM-LR archives will use persistent resourceniifiers or URIDs (Unique Resource ldentifiers) to
enable stable references for their resources. Thblgms pertaining to the use of URLs are well know
Previous discussions have shown the advantageraf tiee Handle System over its contender PURL other
widely used persistent identifier system. The Han8istem of the CNRI [10] provides a highly avdiab
service for resolving URIDs to actual URLs. The 4Svell known in the library community, adoptingwll
guarantee stable references from non-local ress\stend-off annotations) and also from publication

The archive at MPI currently has a HS available riesolving references to its resources. The HS is
integrated with other archive services in such g thiat it is not an essential service but a higldgirable one.

The DAM-LR partners have agreed to host replicatioheach others handle service revolvers so this w
be a distributed highly available service withire tBAM-LR federation. Currently, the simplest schewas
chosen where one partner, possibly the MPI, haesaf all other Handle Systems.

3.3. Secure Archive ldentification

All confidential communication between DAM-LR sergeand services has to be secure. The interaction
between peer components such as for instance tmogdged with user authenticaticare based on the existence
of a domain of trusted servers and services and eamponent has to make sure that it is provatdntified to be
the one that it claims to be. As a means of impleémgrsuch a trusted domain, the TACAR list [11] ofitorally
agreed certificates was created, based on the piescdf EUGridPMA [12]. In this implementation, nat@drbodies
declare that they will accept certificates form eather, with a Public Key Infrastructure [13] uséd sign
certificates. Every federation member has to applyheir national Certificate Authority to requebetstatus of a
Registration Authority, if the appropriate univeysis not already a Certification or Registration Aarity. Once



recognized as a Certification or Registration Aditlyprsites can issue or request certificates thdit véi accepted
within the EUGridPMA domain.

3.4. Distributed User Authentication

Although all the cooperating archives aim at saffisiency, several share a group of (potentiaBrashat
would like to access resources housed at diffgrlxties without maintaining different user accoumtserefore,
it would be advantageous if the archives shoul@piceach others identification and authenticatibnsers. An
accepted solution for this is the Shibboleth systefi.

The Shibboleth concept is primarily aimed at situad where users can be described by attributds asic
“member of university class X”. The authenticatafrthe student is left to the student’s home inttth and the
others grant access to individual resources basethe attributes associated with his identity. Heeve for
individually operating researchers this scheme datsvork as every individual needs still to beniilgable at
each site when access rights are determined. ta epithis mismatch of required user specificithjdboleth
brings the advantage of user authentication bearéppmed at the users home institution and trarnsmiin a
secure way only limited and agreed user informatioer the internet.

Other possibilities have been considered such asARA toolkit [15] that emerged from the Grid
community discussions as were also solutions based shared LDAP [16] domain. Shibboleth, however,
looks to become the most widely accepted standadd@ght even become a requirement imposed by medtio
libraries, government institutions or funding agesc

Basically, the partners agree that user managestemild be done by the home site and that privacy
sensitive information such as passwords will noekehanged. Instead a user will be identified lbyigue key
that will be transmitted together with a limitednmoer of user attributes between the partners. Réyswill be
used in authorization records when associatingurescaccess policies with users.

3.5. Access Authorization

Shibboleth | Authorization
Records A

Shibboleth | Authorization
Records B L
Archive B
NI
L) Figure 1 shows in a very schematic way how the different integration

components will interact. A user is navigating in the joint metadata
domain offered by a portal and finds two useful resources from
archives A and B. The metadata records are pointing to the
corresponding URID entries that resolve the reference to a resource
that will be protected. A user will identify himself at home institute X.
The Shibboleth components will exchange the necessary information so
that the resource managers can decide based on the information in the
authorization records whether the user can access the resource.

Joined Metadata
Domain

The access authorization is different from usentifieation and authentication; it links resourcecess
policies with user and/or group identifiers. If wensider the possibility that archives store copfesach others
resources we have to make sure that the accessepaiemain the same irrelevant of the place witteeopy
of the resource is stored. Therefore, it seemswraidit that the authorization records are codglegether with
the resource’s URID record in the HS. The HS alldwsadd such user defined record to every handie an
thanks to the HS high availability, the authoriaatrecord will be available even when the “ownearchave is
off-line in the same way as its URID will be.



An access manager component has to be developetegrated that will match the Shibboleth provided
identity with the policy stored in HS record, tlian perhaps be achieved by extending Shibbole#fautt
access manager. As already stated, the authonzadioords contain access policies mapped to Stehibol
provided and proven user identifiers and maybe sgroeip access policies, however, Shibboleth do¢s no
provide archive managers with authorization recondiere none yet exists. If a user requests acaess t
resource this request has to be processed sucththahique federation wide user identifier is ¢onéd and
suitable records can be produced if the archive agan approved the request. Such a resource request
management system needs to be developed sepdratel$hibboleth.

4. Additional functions and Specific Implementation Isues

The following functions and applications are nottpaf any proscribed DAM-LR integrated service.
However, they are essential for running a usefdl@mnsistent archive.

4.1. Metadata Utilization.

Within DAM-LR different portals will be establishethat allow utilization of the integrated metadata
domain so users can find relevant resources searci the partner archives simultaneously. The DARI
partners are free to develop their own solution this, but the majority has chosen to adopt the IMD
infrastructure that allows the following functioitgi

(1) Browsing. This is similar to clicking throughlacal file system where the directories are repiaby
linguistically relevant groupings (sub-corpora).eTapproach is aimed at users familiar withgoickly able to
grasp the underlying logical organization. A compuralowing geographic browsing is also available.

(2) Structured search over the whole domain as wgelithin selected parts of it. With this type of sdaevery
metadata element can be addressed individuallyrendearch for different elements can be combintddne query.
Queries can be formulated with high precision reguiby research interests. Yet, the user has to knaw th
terminology used by the metadata set in order hieae a high recall. Furthermore, structured se@chbstricted to
elements with closed or open vocabularies and doesaver elements with free text.

(3) Unstructured search over the whole domain octedeparts of it. Users can enter words or regulpressions
into a free text field (Google-like). Any metadateraknt including the free text descriptions thattams matching
strings will produce a hit. The recall with this mathcan be expected to be higher compared with stettsearch
however, the precision will be poor.

4.2. Versioning of Resources.

The “stable identifier” issue addressed in 3.2 rsak@ sense if the resource itself is modified. €fare, the
original resource should never be deleted from rehize and always be accessible (although it nesdba
immediately). Also when we have a reference tosaurce, we would like to be able to have accesddier and
newer versions if they exist. So when new resouaceut into the archive and the depositor spexifiey are
to replace existing ones, the old resources abe &uitably marked and moved to the archive’scatti

Discussions on the visibility in views on the axehbf the old versions are complicated, but forrti@ment
we have decided on allowing only access to oldesiors on the basis of a direct reference to iviara
reference to another version of it. This divides thiewable” archive in two dimensions: (1) the eétll latest
versions of all objects in the archive and (2) fom Ibasis of a selected archive object we have sitoéts older
versions.

4.3. Access Management System

Needed is also an efficient way to generate theaaiziation records for resources of whole corpdrangze.
Such a system should also allow archive managetoeselegate this task of setting access permissmitise
depositor of the resource or somebody else redplerfsir the corpus.

At the MPI such a system is currently availabldaligh not yet integrated with Shibboleth and HSsTh
access management system is not DAM-LR prescribddesery partner archive can choose to implement it
own version.

5. Conclusions

The DAM-LR project is an excellent test-bed foreigtation and sharing technologies for the Language
Resource domain and even beyond for the humanitiss. the project partners are convinced that a&echi
federations are an essential step on the way tzeesmn eScience scenario for linguistics and thmdmnities as
is indicated in figure 2. Federations will be atetlyy important part of a research infrastructurat twill lend
services not only to linguists in the broad sehse,also to other disciplines in the humanitiesey will also
link up to archives that house for example ethnigkg historical resources and many others. Dusagovirtual
integration aspect of archives it is obvious tleatefrations will bring an added value to the redearc



Since DAM-LR is — as far as we know — the

first project in the humanities that applies Grid- secure server layer typical Data Grid
type of technology on a supra-national scale, it . ) aspects. scope of
will have a great impact on establishing stable archive integration layer DAE)M-LR’ P
research infrastructures in the humanities. basic services layer

Therefore, we feel that it is important that all - -
DAM-LR documents be made openly available semantic interop services %@Eﬂ;ﬁggam'c
and a training program be created to actively d d ces | . .
inform other interested parties. Also DAM-LR SCHANECEE SEIVICES 8y e typical eScience

was purposefully setup as a small project with eScience application layer aspects

initially a few partners, but, given the _. — - . .

: PR ¥ -~ - Figure 2 indicates the typical layer hierarchy where Grid
archltect_ural sllmpI|C|ty of the solution found, it solgutionstake care of chm int)t;gration aspzlacts, Semantic Web
IS our intention to scale DAM'LR. up to sol utions address the problems associated with interoperability
pOSSIny up to 20 Europ(_ean partners if enoth‘n particular at the semantic level and eScience solutions
interested resource archives can be found tha}o\ide advanced applications such as semantic weaving and

can offer well organized documented wep-hased collaboration on top of the other layers.
resources.
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Abstract
The DAM-LR project aims at virtually integrating ¥@ins European language resource archives that alé@ns to navigate
and operate in a single unified domain of languagg®urces. This type of integration introduces Gechnology to the
humanities disciplines and forms a federation ahies. It is the basis for establishing a reseanftastructure for
language resources which will finally enable eHuities Currently, the complete architecture is desijbased on a few
well-known components and some components aredgirested. Based on the technological insights gathand due to
discussions within the international DELAMAN netkdhe ethical and organizational basis for suchdeffation is defined.

1. Introduction

There is a general trend towards the centralizechge of language resources in digital repositpridgch
we call here language resource archives (LRA). derging number of such archives can be seen opegriti
the areas of field and documentary linguistics imnvdlving institutions such as MPI, SOAS, AILLA, Ralisec
and LACITO, as well as in corpus and computatidimgjuistics where, for example, Lund Archive, BASL-
TST and ELDA are active. We interpret the task &ALto include not only long-term data preservatinn
also, importantly, implementation of services allogvaccess to and enrichment of existing contenthS
services are most likely to be provided via theidnét, especially since network bandwidths ardcsetcrease
and make it possible to effectively transfer awatiol video streams. Old distribution models usinticapdisks
will only be used in certain cases, such as whargel corpora are required for the training andirtgsof
stochastic models.

The Internet also has the potential to integrasgrirented resources. There is no longer any reasgon f
researchers to be confronted by an assortmeniasyidcratic interfaces and access management misof&an
If co-operating archives have resources for pdeiclanguages (or any other resources that rese@chight
wish to aggregate), they should aim to provide suségth a seamless domain for search and accesatirigye
such a joint domain requires integration and ingerability at a number of levels:

e acommon access mechanism so that users cannjeirit domain with a single identity and a singiign
on;

e aunified domain of resolving unique resource idiens;

e« acommon domain of deep metadata allowing uselectie individual resources and to carry out rasear
queries;

» services allowing users to overcome structural forchat differences of resources within and across
archives;

» ontology mechanisms that allow users to overcorfierdinces in labeling systems as far as possible.

The last two levels are typically discussed unterteading of the “Semantic Web” and are the stilgec
many projects such as LIRICS [1] and GOLD [2]. istpaper, however, we focus on the first threelgv
which generally fall under the heading of 'Grid guting'. Initially, Grid computing was driven by dhi
performance computing challenges in natural scienaad focused on problems such as performing large
computations using a number of high performancepeders in tandem. In humanities disciplines theufois
not yet on sharing computing power, but rather otual integration of increasingly large data reipmées.
Data integration appeared within the grid commuagythe Data Grid track [3], and, in addition, moelevant
work has been carried out within the Digital Libraommunity. In this paper we will focus on thespects.

In the domain of language resources, two initisiveave been taken to tackle problems arising when
creating a virtual domain of language resourceiaesh
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e the international DELAMAN initiative [4] (Digital Bdangered Languages and Music Archives
Network) works towards defining and creating a Weslide federation; and

» the EC-funded DAM-LR project [5] (Distributed Accedlanagement for Language Resources), in
which the four LRAs involved (MPI Nijmegen, Lund\LL Netherlands, SOAS) are in the process of
establishing a federated access system. At prethenyt,have designed a complete architecture and are
currently implementing it.

In this paper we discuss plans and results to dh2AM-LR, based on a description of the underlying
technologies. Finally, we note that other aspeath sas frameworks of trust, ethical and legal opemaalso
need to be addressed to create an effective féalerat

2. Federation Technologies
Four technological pillars are essential to thatd&hment of a federation of archives:

1. an integrated metadata domain that allows usetsdwse and search in a federation-wide metadata
catalogue and to create their own work space bgcBey resources from the various archives of the
federation.

2. asingle resource domain where each resource rigifidd by a unique resource identifier. This slbul
allow for transparent access to a resource everrewhmiltiple instances are held across different
federation sites.

3. users need a single identity accepted by all feeranembers so that a user only needs to autlaatic
themselves once in a single session in order tessa@sources at all members' sites

4. an authorization system is needed that allows aecimanagers to give federation-wide access to users
and groups that have the appropriate rights.

These pillars are based on the existence of a doafdrusted servers and services — each comptaertio
make sure that it is provably authenticated tohlgeane that it claims to be. As a means of impldimgrsuch a
trusted domain, the TACAR list [6] of mutually agte certificates was created, based on the prirgipfe
EUGridPMA [7]. In this implementation, national ked declare that they will accept certificates foeath
other, with a Public Key Infrastructure [8] usedsign certificates. Every federation member haagply to
their national Certificate Authority to request thgatus of a Registration Authority. Once recogtizs a
Registration Authority, sites can request certiisahat will be accepted within the EUGridPMA dama

—
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WAYF

ACS A Service

Assertion SSO Authenti-
Target Consumer Service cation
Resource Service Authority

Attribute Attribute
Req 1V} Authority

direct interaction
ports to be open

1 Get Resource 6 Send Cookie and redirect (302) 11 Send Attributes

2 Redirect (302) 7 Request Authentication 12 Redirect with attributes
123.456/abc  URL 4  http:/fwww.acme.com/ 3 Get Form § Authentication Response 13 Send attributes for check

URL 8 http:ffiwww.ideal.com/ 4 Send Form (200) 9 Send an Assertion Profile 14 Provide Resource
5 Submit Form 10 Request Attributes

Figure 1 shows a typical Handle System scenario Figure 2 shows a typical scenario when using

with a Global Handle resolver, different Local Handle Shibboleth. All interaction is done by making use of
Systems that can have various sites and where each the redirect services. The local site has to provide a
site can share the job between different servers. This suitable Access Control System and an

allows us to implement redundant services and scale Authentication services. Shibboleth is basically

up with the amount of requests to be handled. used to exchange user credentials in a safe way.

With respect to metadata interoperability the IMBletadata infrastructure [9] will be supported for
browsing and searching either by using stored IMidtadata or by creating them on the fly from a lloca
format. IMDI was chosen because it supports noy oggource discovery but also resource managemeochw
is regarded to be an essential function within fatlens. Several portals will be made availablehvwiitll
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functionality of metadata browsing and searchiny. frarvesting two methods can be applied: the OMHP
protocol [10], or harvesting of native IMDI XML rredata.

The second pillar is the creation of a unified domaf unique resource identifiers (URIDS) to prowid
stable method for referencing electronic resour€haere are many reasons for introducing URIDs. ADIR

is intended to persist over time

is independent of the resource location

is always associated with a unique resource

can be resolved to multiple copies at differenatans

They can be compared with ISBN numbers that aral useuniquely identify published books. The
federation partners need a system to create, maaragjeesolve URIDs. They chose the Handle Systeth [1
which is used by many well-known institutions sashthe Library of Congress. To implement URIDs gshe
Handle System, an institution requests a centsgicified prefix that uniquely identifies its locdmain. The
institution is then free to specify its own postliystem. The members discussed whether we shoolat ad
common syntax for the postfixes. Ultimately, it wagreed that while there is no necessity for such a
unification, postfix strings should not include satically significant components.

The federation has agreed to maintain at all $fitesaccess rights statements for a given resosrdefined
by its originating member. Since URIDs point to trginator's copy of a resource, it was decideat the
access authorization information is associated WHiDs, i.e., it will be stored in the Handle Systeecords.
The Handle System records will be redundantly statemultiple sites, but the originating member Wéve all
rights on the copies, i.e., no one else will hagptm| about modifications etc. A view of a Han@gstem is
shown in Figure 1.

With respect to authentication and authorizatica ghuation is more complex. One widely used cateen
for implementing these, Shibboleth [12], is exaatlie circumstances where users can be describettidyutes
such as “member of university class X” or “membéstaff category Y”. The authentication of the statior
staff member is left up to the home institution dhe others grant access to resources based aittieites
that specify a class membership. However, for mebeas operating autonomously, as will often beddwse for
our users, this method does not work, because azdhion requires institutionally-supplied attrilest that
identify individuals, such as a unique ID. Otheogmrsals such as using the AAA toolkit [13] that egeel from
the Grid community [14], or using LDAP [15] not gnfor authentication but also for authorization eef
interest. All these frameworks have advantagesdisaivantages. Finally, the fact that Shibboleth &leeady
received wide acceptance in the Digital Library é@minfluenced our choice. The interaction path for
Shibboleth is shown in Figure 2.

The federation partners agreed that user managewiribe performed at the home site and that only
limited data about users will be exchanged. Thetgpypical system will support Open LDAP for user
management since it has many useful features aitésdy widely used in the academic world andfére an
interface to Shibboleth. LDAP also has the advamtaf providing a simple solution to the problem of
authorizing autonomous (non-institutional) usersrde institutions such as universities decide ahgr
accounts, resources and rights at a very high.l&dese policies will differ from the requirementgthin a
federation. LDAP provides a simple way to setuppeal departmental LDAP service that is based on the
institutional user information (filtered dynamicmg, but that also allows the department to adeémtisers and
to manage other attributes. Each federation paisifeee to setup their own authentication systeowyever, all
communicating interfaces have to be consistentsadite federation.

A few components have to be added to make thetaotbie complete. Firstly, an Access Control System
will be developed. This system will recognize resigeto protected resources, redirect these requegtse
Shibboleth component, and then compare the uselestials returned by Shibboleth with the appropriat
records from the URID record in order to finallyctie about access permission. To implement such a
component we can re-use application servers suchQddCAT [16] including components from existing
software libraries. Another major component thas ba be added is a management system that allosvs th
archive manager to efficiently add new users, maatp access policies and permissions etc. Thigooant is
specific to the DAM-LR requirements so we will dey our own, with the federation partners takingecaf
archive-local specific architectures.

Figure 3 shows a complete architecture for a tymcanario where a user wants to access a singpeinees
using a web browser. For more complex access sosnahich involve using applications such as ANNEX
[17] and LEXUS [18] to access multiple files, ad&tjutns have to be carried out to support workingdrasket
of resources which may come from different repoto
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3. Federation of Archives

So far we have described a number of essentialcesjre implementing a system for presenting unified
access to resources across a number of LRAs. Hoywsweh a federated system has to be built on e
just technology. A federation has to be based otofa such as:

» ashared mission to provide integrated services;

* mutual trust that the participating LRAs follow agd operating rules, such as about the managerent o
user accounts, and respecting access conditiomaifared by the originating LRA;

» ethical and legal rules in regard to exchangingd@isseminating data;

» practical definitions such as the user attributelset held and exchanged.

. O HTTP
Browser

Global

LURD_ Figure 3 shows the architecture of
accessing one resour ce from
\ - X repository Y by a user homed at
.. Viensger O institution X and working with a
= O @ normal HTTP browser. Thefigure
\SCN\ 2 | =T > also indicates the interaction
‘\ ~ . between the different components
@.: — :@ o involved. It has to be noted here
ﬁj I that a streaming server hasto be
@ integrated to support access to

Streaming .

Currently, DAM-LR includes only four LRAs. Howeverhen DAM-LR becomes operational, we assume
others may wish to join the federation; not onlyngoother LRA institutions, but also large institun$ such as
universities that have many users but no sharegutge resources. We may need to be ready to admé s
such institutions into the federation if they adhter the same set of rules.

4. Conclusions

The DAM-LR partners are convinced that archive fatlens are essential on the way for realizing an
eScience scenario for linguistics. In doing so fatlens of language resource archives form an lytter
important part of a research infrastructure thdltlemd services not only to linguists in the wislense, but also
to a wide number of disciplines in the humaniti€sey will also link up to archives that house fommple
ethnological, historical resources and many othBree to the virtual integration of archives it isvious that
federations will bring an added value to the resear.

We see DAM-LR not only as a test-bed for the ind¢ign technology, but also as a way to establigbadle
robust domain of services and servers that mayxtemnéed by other archives joining later. Since DAR-is —
as far as we know — the first project in the hurti@sithat applies Grid-type of technology on a aupetional
scale, it will have a great impact on establiststaple research infrastructures in the humanikesn beyond
this we can say that due to our discussions omtemniational scale within the DELAMAN framework the
experience gathered in DAM-LR will be very influaitfor proposals in other countries such as thedd8
Australia and for initiatives that cross the Eurapéorders. Already now we are in discussion wéhters
oversees to become LRA and to join a federation.
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Abstract

A number of serious reasons will convince an ingirgga amount of researchers to store their relewaaterial in centers
which we will call “language resource archives”.ejilcombine the duty of taking care of long-termspreation as well as
the task to give access to their material to déffiéruser groups. Access here is meant in the $kasan active interaction
with the data will be made possible to supportititegration of new data, new versions or commeesaof all sort. Modern
Language Resource Archives will have to adherertonaber of basic principles to fulfill all requiremts and they will have
to be involved in federations to create joint laage resource domains making it even more simpléhforesearchers to
access the data. This paper makes an attemptbolffate the essential pillars language resourcevasimave to adhere to.

1. Introduction

The introduction of digital technology has fundanadly changed the ways in which we produce, stk a
use language resources. Traditionally, the focus @m creating publications as the result of thaviddal
researcher's work and distributing them to shamwkedge. These publications were enriched by exasnible
individual researcher found in his/her recordingd aotes, the raw material not in general beingssible to
the field. Now we have the situation that it is m@asier to create digital audio or video recorsliagd to make
them available at all steps of the scientific as@lyprocess. In addition, large amounts of primaxts are
available to the researchers via the Web and byekting newspaper and journal texts and digitizedkb.
Indeed, the web is a gigantic source for languagmted researchers and it will include an incnegsimount
of multimedia resources due to the preferenceshefybung generations. However, the web is focused
mainstream languages and language usages, aek# imost of the existing 6500 languages, manyhifiware
highly endangered. It also lacks specific recordindpere multimodal utterances are generated uraeratied
circumstances etc. Therefore, the creation of afdit resources will remain crucial in the languagsearch
and documentation process.

This revolutionary change in data storage andenedti possibilities has basically taken place irs lggen
two decades and it is leading to a huge amountiofguy data. We also see that the percentage ofiress that
are annotated, and thus which can be evaluatedrimst of their scientific relevance, becomes indnegg
smaller. A typical problem that traditional archévlave re-occurs: repositories of digital data wdhtain an
increasing amount of material that has not beeitkegd by 'value added' information in any substdmtetail.
The unprecedented growth of computer power anégéocapacity creates the illusion for all partioigan the
data collection and analysis process that it issiptes to manage an unlimited number of resourcebowrt
additional efforts. In this paper we argue thas tiésumption will actually lead to the loss or gessibility of
much of the data in a very short time.

A few examples may illustrate the utterly probleimattuation. An investigation carried out by D.h&ter
[1] in the aegis of an UNESCO project revealed tdadut 80% of our ethnologically motivated recogdin
about cultures and languages are endangered diaekoof care for the primary records by individuals
projects. We know that huge amounts of linguistjcaseful data is stored on private PCs encapdliiatsome
database with a high chance that this data wilbsewhen the PCs or the software will be retiredipdated.
Most of the web-sites that are used for researchgses are fragile, i.e. they will not be maintdifier a longer
time because funding for the project stopped ompfeewith essential knowledge moved on. Also the lat
resource descriptions is an issue of sufficientifipgy and in reusable formats is an issue. A¢ Pl for
Psycholinguistics we had an increase of 4 TB oftaliglata within one year amounting to in total 5. More
than half of the recordings are not described btadwa, that is, there is no record of even whigctgliage is
being spoken, let alone under what conditions & veorded.

2. Language Resource Archives
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Therefore, there has been an international trermbtiop “centers” that are meant primarily to staltehe
data, which have a scientific or societal valueneifehey are no more than snapshots of the welnmeating
current language usage, or which have to be maedasimply for reference purposes. We will callsthe
centers that store language resources, have esgatiput their content and that give access ssrii@eguage
resource archives”. One of their main objectivesoigake care of long-term preservation of the datéch
makes them true archives in the traditional selds&ever, as the Technical Board of IASA [2] statedrectly,
it is not the task of digital archives anymore tors physical objects such as tapes and CDROMseSiiyital
representations can be copied without losing infdirom and since copying can be comparatively inespe
the situation has changed completely: it is thetexnand not its specific physical existence thad to be
preserved. This is in particular true where werareforced to apply lossy compression techniquelsvamen we
take care that the digital representations are tetmpopies.

Due to a fundamental physical law which says thatwill adversely affect objects whenever we touch
them, traditional archives have to impose a vesgyriaive access policy. In the digital domain wegue that
accessing the content does not change it, whichrigct if we strictly follow the stand-off anndtat rules [3]
and/or apply a suitable versioning system. Soaitpihnguage resource archives are expected toegisye access
to the material they store. This aspect is stig@mious debate, but discussions within big natibiearies such
as the Royal Dutch Library [4] show that even sbdh institutions are busy adapting their businessieis
towards more interactive access scenarios. Of epaxess here is not meant in the more traditioaglthat
institutions such as ELDA [5] provide them at thiement. They support a web catalogue and the aseask
for the distribution of the selected resource. Agdly ‘access' we do not have in mind that resoproeiders
offer a very restricted web-based interface with likelp of which one can carry out restricted qgesied access
singular items.

e Based on this we can summarize what can be seeraas tasks of modern language resource archives
(LRA):

* LRA have to take care of long-term preservatiothefhosted data and of the stability of references.

* LRA have to offer services that allow flexible assdo the data according to the needs of the patent
users, and permit uploading new versions and flgxdktending them.

* LRA have to offer possibilities to enrich the date, to add new resources, commentaries and aetabr
update existing ones. This, may of course, noti@rfte the archived content.

 LRA have to take care that ethical and legal cansts as well as intellectual property rights aspece
taken seriously.

LRA are service centers that address the neededfitferent user groups. In the first instance, rikeds of
researchers have to be satisfied. In some casesttsaccess by native speaker communities is gifi hi
relevance. But also there are students, teachmniglists and other groups that can be mentiosgubtential
user groups. Satisfying all the needs would reqaivéhole spectrum of services that a single LRAhcameet.
Therefore, an LRA has to offer appropriate opearfaces for other service providers. The servidend_.RA
are amongst two extremes: very shallow, in the eséingt they e.g. expose the metadata or contesitriple
search engines or, more deeply, rich data thatsiifeerfaces for programmers.

3. Principles of Language Resource Archives

Based on what we have described so far, we camildesz number of principles that have to be met by
modern digital Language Resource Archives. Theseiptes, have as a corollary, that they imply liegments
for technologies to be applied to them.

1. LRA have to implement a strategy for long-termegervation that includes a migration plan to new
technologies and a distribution plan to create epmf the data at different locations following feliént
protocols. This requires a kind of low-level fed&ra, since you can only exchange sensitive dath tmisted
servers and organizations. This federation imfligth agreements on the technology level (exchang®gpls
etc) as agreements in the ethical and judicial doma

2. LRA have to adopt as much as possible widelg as&l open standards for all data including theadsta
and relations between the resources. A conversitirba/ necessary towards these standards whicludesl
structure descriptions for textual data that amagéant with generic schemas. Finally, the degreeoberence
and compliance to such schemas will influence thetscof migration towards new representation fosntiaht
will emerge.

3. LRA have to differentiate between physical sgeratructure, which is characterized by servesksdétc.,
and the linguistic archive organization, which ibaacterized by resource metadata and linguisticall
meaningful categorizations. While the first is defi by system managers and influenced by techruabgi
considerations and therefore changing frequentlg, latter is determined by scientific consideratiand
comparatively stable. Archive management, resodiseovery and usage should make use of the liriguist
organization.
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4. LRA have to agree on mechanisms that are abledolve Unique Resource Identifiers (URIDs) to
physical paths. Only the use of URIDs will allow iss maintain stable references and to make a dt&iim
between an archival object and its many instancegi€s) that can exist at other archives. Stalireaces to
digital resources will become increasingly impottsince publications will increasingly often referthem and
are indispensable now when we want to create anliimted domain of language resources.

5. LRA have to devise a strategy to allow selecitsgrs to upload new resources to an archive opdate
existing resources without destroying the existings. This will require a web-based upload and gamant
system offering work spaces and a smart versiomeghanism. It is one of the basic principles ohasiag
that archived data may not be touched. In thealigita this could be disastrous, since there maefeeences
to old resources and these have to be resolvédrtoriginal objects even when new versions ardatai

6. LRA must offer a powerful access managemenesyshat allows us to define access policies areroff
delegation mechanisms. This is important to givpodéors full control of granting access to “thedata.
Relevant material will only be deposited, if theldvist declares to respect the rights of the omsaand
guarantees that they know that they always carsadbeir material.

7. LRA must offer different layers of access to data dependent on the expected user groups.STaigeary
problematic point since we often cannot anticipakat kind of user interface special user groups$ sag for
example members of language communities expect.atbess techniques range from geographical browsing
metadata browsing and searching to more advancdtod® to access complex linguistic types such as
annotated media files and multimedia lexica. Masipartant for an archive is to offer neutral access
mechanisms that allow the user to access the thahviresource without any embedding if this is resph For
language technology users and to allow settingagalldata centers it is often required to also roffe
download of a complete sub-archive including atdling and metadata information.

8. LRA will have to offer ontology support in theitfire to compensate for the linguistic encoding
differences. LRA house contributions from variondividuals and projects all using different termoyes to
describe linguistic phenomena. Users will wantdaayg out for example searches across differentarargrhich
will only work when there is smart ontology support

9. In the future LRA will also have to offer serggthat allow selected users to add comments gonfzats
and to mark relations between them. These enricterae part of the archive, i.e., they have totbeed in
open formats including the bundling informatiormasl. However, the original resource may not beetéd.

Most — if not all - of the current repositories kg language resource data do not operate acgotdin
these principles yet. However, the pressure toodwil increase. LRA, if they are to survive in anpetitive
domain, will have to operate at a cost-effectiveeleand nevertheless offer smart and stable sexizeghe
different user groups. LRA can be part of differecgnarios to guarantee persistence: they canalffeervices
themselves, i.e., take care of redundant storageappropriate migration strategies and accesscasan the
one extreme end or use computer centers of lilrddetake care of long-term storage and limit thmim
activities to providing access services. Yet wencamely on the services of traditional librarigsdaarchives
since they lack the knowledge about the content leenek no experience with modern access scenarios as
described in this paper.

4. Archive Federations

LRA will have to become members of archive federai i.e., communities of trust and virtual intetigna.
The term “federation” covers technological and amtigular organizational and juridical aspectstia domain
of language resources we can see two relatedtin@fato create a federation of archives. DELAMAGY is an
international network of archives housing endangiéa@guage and music material. Two of the majolggo&
this network are (1) to create a community of mutugst based on an agreed ethical and juridiGahéwork
that will allow us to exchange data and (2) to ustdand the technologies that allow us to creatsrd access
domain. The reason for focusing on these two asgeetthe necessity of improving the conditionsttierlong-
term preservation of the stored unique materialtardknowledge that different archives host matatiut the
same languages or those that are spoken in neighgbmymmunities. Researchers want to see all resswf a
specific language or want to study the influencesveen languages without being bothered by all «iofi
organizational and technical boundaries.

DAM-LR (Distributed Access Management for Langudgsources) [7] is a European project where four
archives serving different communities such asdvi@rkers, phoneticians and computational linguists
taking practical steps to come to a joint virtuadve. All four partners have been investing sabsgéal funds to
form full-fledged language resource archives adogrdo the above mentioned principles. The projeas
already worked out solutions for the essentiabpsllof an archive federation and is currently bogylementing
them:

(1) establishing a domain of trusted servers and ses\y setting up a PKI system [8] based on EUGridPM
certificates [9] (this mechanism is supported wavide);
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(2) establishing a joint domain of metadata by makisg of the IMDI metadata infrastructure [10] (dudhe
support for research and management shallow matadtt as Dublin Core are not sufficient);

(3) establishing a joint domain of Unique Resource fifiers based on the widely used Handle System [11]
where each archive manages its own URID sub-domuaiththerefore is free to specify the syntax of its
URIDs;

(4) establishing a distributed authentication and aightion system where the authentication is lefthe
home institutions of users and where Shibboleth] [$2used to exchange user credentials to allow
authorization.

The federation includes a number of agreementsdegtithe partners such as

a) agreeing on the user attributes that are exchawbed determining access rights;

b) associating the access rights information with URHDd thereby assuring that the owning institufmes
the access rights for all copies;

c) creating mirror sites for resolving handles;

d) using Shibboleth for exchanging about users, kaitgy the decision about the authentication systeeif
to the partners.

The partners identified the need to develop a mesomanaging component that interfaces with theroth
components, implements the access policies defamdl an advanced access specification management
component that can be used by archive managerdegusitors to specify policies and access pernmissiall
specifications for the agreements have been madiéare now to be tested in reality.

Where possible, DAM-LR is relying on componentsttiave already shown their robustness and
reliability. Shibboleth will be used although werdeee that the typical scenario where authorizatomone
based on user classifications such as “being a memba student class” or “belonging to a certaiffs
category” will not apply to most cases in our domah problem may emerge at large universities whbee
user attributes are defined at a high universitglleDepartments participating in DAM-LR will noehkable to
convince the university boards to change the ratekalso store attributes specific for the DAM-Ld@sario. A
simple solution can be realized when for instanD&P is applied for authentication. A local copy hwitltered
information could be created and the necessaripuatis could be added under local responsibility.

5. Community State

It is obvious that modern language resource arshbam only tackle the above mentioned problemsggsin
different initiatives have driven the language tese community during the last decades. Languageuree
specific standardization efforts have been takemliatives such as TEI [13], EAGLES [14] and IS[E5].
However, only initiatives such as ISO TC37/SC4 [h&ye recognized the necessity to specify geneoidets
and schemas. It is obvious that proposals suchMis (Lexical Markup Framework) are needed to achieve
some of the goals. We also can build upon the araisddeveloped by Unicode [17], W3C [18], ISO [a8p
OAI [20] with respect to unified character encoditite XML language to describe document structuragied
language codes, metadata harvesting protocol amy mwers. With respect to building federations ces
build upon the knowledge and tools developed withandigital library community and Grid initiativesich as
GGF [21].

6. Summary and Conclusions

The language resource domain is confronted by ameus increase of interrelated resources that tave
be managed. We foresee that this task in all gpaets can only be carried out by new types ofersrwhich
we call “language resource archives”. These arshime dealing with digital material, where the rthat
physical archives may not be touched (in order res@rve them for future generations) is not applea
anymore. Therefore, these new type of archives ldhotfer services for extensions and enrichments,
guaranteeing however, that the original contentivat be affected.

In this paper, we have described a number of piesithat these archives need to follow to offeagrand
stable access services, including the primary tddbong-term preservation. Currently, as far askmew no
language resource archive fully adheres to thdseiples, but due to the previous standardizationkvand the
experience in this field we are optimistic that mev can build such archives. In addition, thesdiges need,
in the next few years, to form or affiliate to fedtons of archives. Currently, we know of two @bs
collaborating initiatives which are discussing desting federation methods. Within a few years wgeet to
see the first full-fledged digital language res@uacchives to be operating within such federatidmese will
offer the researchers a much more integrated arebaible domain of language resources.
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Abstract
LAMUS is a web-based service that allows reseascttedeposit their language resources into a lagguesources archive.
It was developed at the MPI for Psycholinguistimsdtricter control of the archive coherence anasigiency and allowing
wider use of the archiving facilities without ineséng the workload for archive and corpus manad&MUS is based on
the use of IMDI metadata standard for languageuress and offers metadata search and browsingtlogerchive.

1. Introduction

The language resource archive at the MPI for Pdiydngstics stores digital language resources ftom
institute’s groups for acquisition, gesture andritign studies and also houses the corpora ofeelptojects
such as DOBES [1] and DBD [2]. Due to newer andrdasingly cheaper technologies for recording,
digitization and storage the archive has now redehstaggering, at least for the domain of langisigdies,
total of 15 TB comprised out of 150000 individudjects. This amount is ever increasing due to the 6
expeditions per year from MPI and DOBES teamslthiag back an average of 30 tapes.

The archive contains a large variety of differanglistic data types, i.e., (annotated) media miogs or
text sequences, lexica, series of photos, fields)atketch grammars, ethnological notes etc. Mdsiecarchive
is comprised by digitized recordings: both audia atdeo and the files containing the transcriptia@msl
analysis. Next to these, there is IMDI metadatacudeisig the individual resources as also their raltu
relationships and dependencies. The relationshépsden resources are embodied by embedded linksein
metadata [3,4].

The institute used to be able to manage the architrea sizeable group of corpus managers that taok
of the whole process of archiving from digitizitgetmedia tapes, moving the files into the archivstiitable
linguistic determined groupings and adding the ot (provided by the depositors). Also the cormpasagers
were responsible for updating existing content anaihtaining specified access policies. In fact theye and
partly still are the only interface between theeggsher/depositor and the archive.

2. Changing the Data Ingestion Workflow

Some time ago we deliberated the possibility oiff@mnt workflow for ingesting resources into thechive,
one that relies on more involvement of the deposiising modern web-based services integrated lglogth
existing archive access services and procedureseTdre several arguments for changing to suclstaray that
we call LAMUS (Language Archive Management and @pl&@ystem.

Increasing costs.

The enhanced possibilities for recording, digii@atand storage also increase the workload for urp
managers. There is no balancing force against tbation of raw unanalyzed material that is storedhie
archive for possible future processing and analyidiss can be worthwhile data nevertheless but sminémal
description and analysis of this data should béahla before accepting it into the archive.

Using Depositor Knowledge

The depositor is the best qualified person to deitex the way his resources should be integratexdthe
archive. However he may be not the best qualifiesgn to deal with the physical realities of thehare like
file systems and setting access permission. Thereforpus managers performed this task, but nesdeth
interaction making it questionable if it really savthe depositor that much time.
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Remote Archiving Service

In the age of the internet and web based serviecesee a huge potential for offering remote arclivin
services. Many projects are already distributedhiaze researchers with affiliations of differeniuersities and
institutes. Using a remote archiving service thaly e able to ingest their data in a central arehprofiting
from essential services as guaranteed backup aedsac

Stricter Checks -
f’% a person as gate keeper

2

Language
Resource

a program as gate keeper

Figure 1 indicates the basic problem each language resource archive is confronted with. While until now
individuals approached the archive manager as gate keeper, to take care of integrating objects into the archive,
now we are confronted with a much larger group of depositors and much more data. This requires software that
takes over the role of the archive manager as gatekeeper.

In the old system much depends on the knowleddheo€orpus managers concerning archive policies suc
as what are the policies like resource naming, abée formats etc. At the MPI there is a big mdia on
student-assistant work for corpus manager tasks,ted to have very short-term contracts and afiakes for
less than perfect knowledge transfer. An autormatstem that monitors the type, formats and intafi@is of
the ingested data can be a better gatekeeper am@ngee the archives coherence and consistencg. Thi
enormous change is indicated in figure 1.

Maximizing Deposition

According to an overview made on request by the BRE [5] a large amount (80%) of very important data
about cultures and languages are in danger tosbéoliever, if they will not be handed over to pofukenough
digital archives. Of course, the MPI and the DOB&Shives feel the necessity to open their gate for
contributions from third persons. However, this carly be managed when the load on the archive nemsag
will not increase, i.e., a software controlled wulomption is a prerequisite to solve the huge mobbf loosing
data.

It may be clear that the above arguments are telatdy to the archive data ingestion process, they
independent from those for advocating web-basedcss for access and utilization of the archivethdsVe
think the case for the last has already been prarehwe won't go into that here except to desctimse
services as a complement to the ingestion systeenenteeded.

3. Depositor Guided Data Ingestion

As functional requirements for LAMUS we considethd existing archive workflow for data ingestiordan
listed the actions that presumably can be managéelebdepositor such as:

» Uploading and naming individual resources (mediamogations, information files)

e Specifying the metadata and mutual relations fod &etween resources .e.g. IMDI resource
bundles.

e Creating relevant linguistic groupings for the dataming and arranging the material in sub-
corpora.

» Specifying the access rights and policies for thpasited material. Required functionality is the
possibility to specify access for specific knownges and users as also specifying requirements for
users to first sign a code of conduct before thayaccess the material.
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e Downloading individual resources or whole sub-cogpdor the purpose of updating or local
analysis and uploading it to its original locatiarthe archive.

The system would then augment the depositor achigns

» Carrying out many checks to guarantee consistemy @herence with the archiving rules
(accepted formats etc) when uploading resources.

e Carrying out typical management operations suchpafating databases and indexes and creating
statistics.

4. Infrastructure requirements for LAMUS

Since these upload and management services ang af plae total archive infrastructure they alswéndo
implement a number of requirements related to stfteture:

Universal Resource Identifiers (URIDs)

The MPI's archive has decided to introduce statdmiifiers for its resources. The problems penmgjrto
the use of URLs are well known [6], therefore aisien was made to use the Handle System (HS) o€thRI
[7] to provide a highly available service for redsnfy URIDs to actual URLs. The HS is well known tire
library community. Adopting it will guarantee stalreferences from non-local resources (stand-afb&ations)
and publications.

Versioning.

The “stable identifier” issue from the previous moimakes no sense if the resource itself is matlifie
Therefore, the original resource should never Hetel@ and always be accessible (although it needoeo
immediately). Also when we have a reference tosauece, we would like to be able to have accestder and
newer versions if they exist. So when new resouacesiploaded and the depositor specifies theyoareplace
existing ones, LAMUS needs to first move the oldorgces to the archive’s “attic”. Discussions oe th
visibility in views on the archive of the old vewsis are complicated, but for the moment we havélddoon
allowing only access to older versions on the bafedirect reference to it or via a referencanother version
of it. This divides the “viewable” archive in twandensions: (1) the set of all latest versions bbbjects in the
archive and (2) on the basis of a selected araitijects we have access to its older versions.

Distributed Authentication

Although the MPI archive aims at self sufficienaye are part of different projects and organizatismsh as
DELAMAN [8] and DAM-LR [9] that aim at cooperatioat different levels. Firstly, the cooperating avets
share a group of users that would like to accessurees housed at different places without maiimtgin
different user accounts. Therefore the archivesilshaccept each others authentication of usersadeepted
solution for this is the Shibboleth system [10]tthall be used within DAM-LR. Secondly, the coopgng
archives can host copies of each others data fetys@reservation and availability reasons.

Modularity

The MPI has offered LAMUS to be installed at otirgerested archive organizations. Since the nerds a
available resources vary considerably amongsteeshfor instance not every archive is preparagdamtain a
URID infra-structure, LAMUS is set up in such aHem that such functionality is an optional additio

5. LAMUS Functions and Workflow

LAMUS is a completely web-based service that carubed by all main-stream web-browsers. Its main
functions and usual steps in the workflow are:

1) Allow a user to apply for an account (if nones leeen issued yet) by specifying his identity liaffon, what
kind of data is going to be uploaded and wheredtte should be linked to in the logical organizaticheme.
This request has to be approved by a corpus-manaigeérin some cases it may be necessary to asdiliee
or permission of boards.

2) Once this request has been accepted the uableigo create one or more workspaces where tleanaser
can upload resources and metadata descriptionsddarall sorts of manipulations as long as the marimu
allowed storage capacity is not overwritten. Therusmn specify relations between all uploaded corapts in
the workspace to create a proper corpus. At apytheuser can check the state of his work.

3) When finished for the day, the user can suspleadvorkspace and reconnect to it another timecantinue
working.
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4) Once the user has finished all uploading andipegations, he can submit a request to move the it the
archive and at that moment further checks will deied out to guarantee the compliance with arcktaedards
and rules.

5) When data is moved into the archive, it willcalmove into the domain of URID addressable objecid
therefore all embedded URLs need to be replacedJBiDs. LAMUS will also take care of necessary
versioning operations.

6) Relevant databases will be immediately updatethat all ingested resources are visible for evedy via
the metadata browsing and search infrastructureutrarchive metadata is open, however, accesssturces
themselves is barred by default unless the usesgedfied otherwise by setting special rules lids torpus.

7) Changing the default access permissions carobe Hy using efficient means, i.e., the user caosh the
top node of a sub-corpus and specify in one singkration that all annotations thereof should bendje the
world. An access management system component tsopatrAMUS and its functionality has already been
described elsewhere [11].

8) LAMUS will also automatically update index fil#sat support fast metadata and content seart¢tough the
latter is restricted to text formats for which abie parsers are available. Content search on @i is
supported by ANNEX [12], a web-tool developed at #PI for viewing annotation files. The upload of
resources will also trigger the update of a largkek that will speed up content searching.

Once the resources and metadata have been ingestied archive they can be downloaded either

individually or as a “local” corpus by special teoThe resources and metadata in the downloaded<&eep

all their interrelations by adapting all embeddaetkd to the new situation. LAMUS allows for sucloc¢hl”
corpora to be uploaded again into the archive acdgnizes the existing embedded links, this mirgmithe
construction phase in the workspace. The workfl@shiown in Figure2. LAMUS is shown as a shell adoile
archive allowing users to create workspaces iiggal with existing data from the archive (1), uplveg new
data into the workspace (2) and finally copying dia¢a from the workspace into the archive (3). FéguB and 4
show (part of) the LAMUS user-interface.

6. Conclusions

A core LAMUS system has been operational with iasheg functionality since 2005 [13]. The experience
of the users, both from the MPI and external ubase been guiding the further development. Curyemd are
implementing the URID and versioning additions viwee plan to finish this year.

The use of LAMUS is thought also to be able to @ase awareness at the depositors side about the
resources to be deposited. Think for instance Sheebox [14] lexicon that comes along with a strefile
and even language files, without it the data isaoohplete. However the researchers is not alwaypseof this
and in our archive we found very little shoeboedilaccompanied by such structure files. If possiluke see
possibilities for LAMUS to guide the depositor heaad explicitly demand if such structure files also
available if he uploads a shoebox file.

There are many more of these cases where LAMUSI&Hme1 aware of the possible or even required
existence of auxiliary files.

A necessary extension of LAMUS not described is gaper, is to make programming APls available that
allow advanced tools to directly interact with thechive without going through the phases of creatin
workspaces and explicitly uploading resources. iRstance the lexicon tool LEXUS [15] that has itsno
workspace and guidance mechanism for resourceiamedt needs to use LAMUS functionality directly t
ingest the lexica in the archive.

To test the portability of LAMUS we recently ind& it at Lund University. This was an excellenemise
to see that within half a day the complete infradtture including some corpora from Lund Universitgs up
and running [16]. The corpus can be viewed viartregeand the researchers at Lund University canagbhew
resources. A training course was held to show wmsdlsarchive managers how to work with LAMUS.
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Figure 3 how part of the archive is selected to initialize a new workspace.
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Figure 4 shows a view at a LAMUS workspace (left) and at the list of uploaded files (right).
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Abstract
It is an ongoing debate whether categorical systenaated by some experts are an appropriate waglpusers finding
useful resources in the internet. However for theelmmore restricted domain of language documemtatich a category
system might still prove reasonable if not indisgsie. This article gives an overview over theipaldr IMDI category set
and presents a rough evaluation of it's practisalat the Max-Planck-Institute Nijmegen.

1. Introduction

The raw material for linguists are samples of dipalar language. These may range from pieces afhpaent
til recordings of TV broadcast. Although there éxgsidelines for the metadata description and atioot of
linguistic resources (IMDI [1], DC/OLAC [2], TEI [3 EAGLES [4], specialized data bases), no standwrd
universally accepted and probably can't be sinsearehers will focus on different aspects and ihvew
theories and ideas. The amount of collected anctrel@cally available resources has exploded oeeemt
years and poses the problem of organization/managieand (re-)discovery of the data. In this paperwill
present the approach the MPI for Psycholinguigtizs chosen with respect to the metadata descr;pdiitin
elaborate on a number of different location methadd finally will discuss some critical points. THiest
paragraph will give a short overview over the IMDetadata scheme. Than their practical applicatenthe
tools which allow the user to handle this metadatawill be presented. A rough evaluation of thaligy of the
at present available metadata follows. Than anreltre to formal categorization will be presentadmely
free ,tagging”, which is currently lively discussadth respect to internet search engines. It'siegipility to the
field of linguistics will be questioned and somelpninary conclusions drawn.

2. IMDI Metadata

The IMDI (ISLE MetaData Initiative) scheme was deyed during 2001-2003 by a broad network of
linguists from different sub-disciplines such aaldilinguistics, phonetics, multimodality reseasnid corpus
linguistics. Its purpose is to give a solid, precad extensible framework for the organizatiomdiing and
retrieval of in principle any kind of digital linggtic resources, in particular annotated mediaasteeand text
sequences making up by far the largest percenfag@&m@nt resources in language resource archives.

Typically primary language documents like audiovmeo files are accompanied by one or more tegsfil
containing a transcription, translations and artimia at other linguistic levels (morphosyntax, setic, etc)
of the former and seen in the IMDI framework asotgses themselves. An IMDI-session contains a keetai
meta description of those tightly connected resesjrand could therefore be named equivalently dadata
about a 'resource bundle'. The IMDI-schema desgiiib@ddition how those sessions can be groupestiteg
into corpora and sub-corpora. Although corpus omgdion is relevant for management and browsingg itot
of relevance in this paper, i.e., for more detaisrefer to other IMDI documentation [5,6].

An IMDI-session can be best thought of as a forrthwdughly 150 hierarchically ordered entries, vhic
concern e.g. information about

the event (recording location, date, etc),

the languages involved,

the speaker(s),

the type and nature of speech,

technical information about the resources and
access rights.

For most fields one or more values can be selebigdhere are also so-called descriptive fieldgtie input of
free text. Furthermore there is the possibility &ery user to add arbitrary key-value-pairs whietm be
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interpreted as a personal or project-specific esitenof the schema. In order to facilitate the prhae of
filling in the metadata, a special professionat@dnas been build at the Institute.

A single field, the ,bundle name*“-field is obligayo yet users are urged to fill in all others, too.
Unfortunately they tend to avoid this time-consugnimork oriented to a re-usage by others and fistdy
empty or have a default setting. Although everyageees that filling in metadata is very importamtmany
respects, in particular since the knowledge ablogtcontent may be lost within shortest time, thewam of
time spent on this aspect in the whole resourceagement life cycle is still too little.

3. Methodological Issues

One important question for the usage of archivesaditional as well as modern — with an extremely
growing amount of resources is the possibilitytfar user to locate useful resources. As descriedP| uses
the structured IMDI set to describe resources wttielefore lends itself to carry out queries. Matadncludes
added value with respect to the resources themsedlverefore it is data that cannot be missed.cArding may
include an interview with a person having certdaracteristics such as age, sex, education ety. i@nbre
situations the recording will contain this infornaat explicitly — it is the metadata descriptiontthall allow the
interested user to make a comparison between médléaale language use for example. Many other phesn
of this added value can be given.

Although we will have very different user groupsigang from researchers, teachers, students, jastsiab
the speakers themselves. All have different typkgueries and all asking different types of intega.
Nevertheless, we can make a few general stateroemhat a typical search method should optimize.

Literature defines two terms, “precision” and “riGaas measures for the success of a query. With
“precision” the proportion of hits that are relevaompared to the irrelevant hits is meant. A higdmount of
“noisy” results would therefore reduce the preacisiate. With “recall” the proportion of relevantsihat were
found compared to the not found relevant hits immeA query method that would not find very mudhhe
relevant resources a user is looking for obviousbuld be not successful. The following drawing takem G.
Simons [7] is very useful to indicate the relatlmtween the two terms.

retrieved
resource

relevant
resource

relevant but not relevant retrieved but not
retrieved and retrieve relevan

Another important point in searching is of course question of how to rank the hits. The precisionld be
very low, i.e., the number of irrelevant hits coble high, but if the relevant resources would Esented at the
top of the list the user probably wouldn't botHarthis paper we will not discuss the ranking aspec

4. The MPI Archive

The Max-Planck-Institute Nijmegen houses a digéethive with a large variety of different language
corpora, all categorized with the IMDI metadata. Sdte archive encompasses ca. individual 45.000 #MD
sessions describing about 150.000 resources.

Infrastructure and tools have been designed to tdféhe user several options to search for a §péMDI-
described resource. Since metadata is open penitaefi all descriptions are accessible via the web
http://corpus1.mpi.nl/ds/imdi_browser):

1) Browsing in linked resources. This is similardaking through a local file system with the d@ifénce
that the hierarchy of corpus structures is muchersiable. The approach is aimed at users familitir or
quickly able to grasp the underlying logical orgaation. Bookmarks help to make this process mdieieft.

2) Structured search within the whole archive ab agewithin a selected part of it. Every IMDI-elent can
be addressed individually and the search for difieelements can be combined into one query. QGuékie
"Give me all video files that show a female Wichsfgeaker older then 60 years" can be formulatedaanidh
precision, i.e., a low number of irrelevant hitande expected. Yet, the user has to know the netogy used
by the IMDI schema in order to achieve a high decal., get a high percentage of the resourcetbdwoked
for as hits. Furthermore, search is restrictedléoents with closed or open vocabularies and doésaver
elements with free text.

3) Unstructured search over the whole or part efdfthive. The user can enter words or regularesgmns
into a free text field (Google-like). Any metadagkement including the free text descriptions thamtains
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matching strings will produce a hit. It is possildéeformulate logical combinations of expressionsl @&ven

"fuzzy terms" (for an overview of the possibilities

cf. [8]). The recall with this method can be expgelct
to be higher compared with structured seart
however, the precision will be poor, i.e., much eno
irrelevant hits can be expected.

4) An extension of unstructured search is
provide the metadata descriptions to web sea
engines like Google with their advanced informatic
retrieval techniques. However search cannot
restrained to a specific corpus, not to mentiortgpe
of it, and results will include a huge amount «
unwanted hits from the whole internet. A
additional term such as ,IMDI* or ,MPI* improves
the precision sigsnificantly, but still yields
unsatisfactory results.

5) All IMDI records were transmitted to the
OLAC service provider (DC [9]). OLAC offers &
structured search possibility, but limits itself ttee
elements of DC and a few additional ones such
the language a resource is in. Currently, the sery
is not working well, since the OLAC servict
provider does not accept too many records, i.ey tl
expect the data provider to just deliver one mdtad
record for a sub-corpus. For the MPI it is in mat
cases difficult to determine what exactly a su
corpus is. With respect to precision and recall \
expect similar results as with structured seareh,
long as the restricted set of elements is sufficie
An advantage of using OLAC, however, is that oth
archives will contribute to OLAC, too.

6) Geographically orientated browsing. Sinc
many languages in the archive are related to dive
and less known regions all over the world,
geographical browsing makes sense, too. T
visualization tool Google-Earth [10] is used foisth
purpose, where the user can look for spots on
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physical map of the Earth that point to IMDI-files.

Of course, this method yields an enormous highigie@t and recall if only the geographic locationtle
discovery criterion. Since this approach is of &oretical interest, we will not elaborate orstbption.

We should not forget to mention that in generatagshers want to combine metadata search/browsthg w
searching on the content as it is possible nowefample with ANNEX [11]. Typical questions such“gs/e
me all instances where a 4 year old female spéakesing a certain morpho-syntactic constructiceri only be
addressed when a combined structured search isrped. But we also understand that such questiolhs w
only be addressed by the “very well informed” uséio knows exactly the terminology that is used. &her
search options will not lead to useful resultsthis paper we will not include the content searptiom, but

discuss metadata search options in general.

5. Evaluation

In order to have significant variance in the dataevaluation of the metadata was done on a sobse¢
resources in the archive, where metadata was fifladanually and by different users, i.e., the DuBpoken

Corpus, for example, was not included.

The table below gives an impression of how ofteidf are actually filled in (e.g. not empty and detault
values like ,unknown* or ,unspecified”). These $$#its were created on 23.710 resource bundlesafsbe
seen the sets are far from being complete. On tiner dhand, every field of the scheme (includingsthoot

! When searching for example for real resourceshieTEOP language a Google search with “teop” @syqu
string yields 17.600 hits with lots of unusableshiA query string “imdi teop” only yields 683 hasd more
important the entry for the Teop corpus is amotiysfirst five. However, users suffer from the saieécit:
how should they know which string to use to achigneacceptable precision and recall.
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shown in the table) has been used in some sessornbat it seems that no field in the schema solzbe.
These statistics give a baseline idea of what eagxpected.

Since there is still not sufficient experience ta tnstitute with actually performed metadata deescit is
not yet possible to carry out a full-fledged state evaluation based on empirical data. Instéask, queries
which might be of relevance for researchers wemnmtitated and executed. It was then checked whétlednits
were accurate.

So, e.g. in Second Language Learning Researchntheeice of age on the acquisition of language is
examined and it is assumed that there is a critiegibd in childhood for the development of certskills such
as learning grammar constructions. In order to fegburces one would like to formulate a query li&é&/e me
all resources for a given (not-mother-)language $peakers aged between 4 and 16 years“. Since the
development between boys and girls may differ armmeould refine the query by an appropriate gealif

Using the IMDI structured search the following quer “Language=Dutch,
Actor.Language.Mothertongue=false, Actor-Age<16 adtlyields 203 hits. An additional selection onctar-
sex = Male" results in 119 hits and one with “Actax = Female” in 83 hits. A full-text search wahguery
“Dutch AND second AND language AND (15 OR ... OR fsults in 488 hits and may be still useful, too.

Categorization with respect to age and sex as agllechnical categories like the file format arthea
uncontested and not prone to subjective interpostaT his is different with respect to the desdviptelements
concerning the content. Here the difficulty cansken at the many corrections the initial IMDI sqiexienced
and the user is merely offered a list of given ea|lbut can type in others (“open vocabulary®).

The vocabulary for the element ,Content-Genre" ereompasses 13 items (,discourse”, ,poetry” eta,
of them never have been used (,Popular fiction“gywspaper article”) and another 15 values have bhdeed
by users. Concerning the element ,Content-SubGetire“situation is similar: no offered type of draimas
been used and (fortunately!) no resource was fiedsas ,Unintelligible Speech®. Some 30 items wadsled,
ranging from broad terms like ,Speech” to very sfieones. This poses the question if such a caiegtion in
advance by a group of ,experts” is the right apphofor data organization.

6. Free Tagging

In this paragraph we will discuss free user ,tagias opposed to categorization based on an ayprior
defined categorization schemes.

With respect to searches in the internet the estdge approach from Yahoo to perform search aloveng
categories has been abandoned in favour of key seacth as known by Google. Yet simple string nmatchn
documents is not very precise and doesn't worldldbmamedia files. Currently an alternative to dclvance
categorization might be 'user tagging' as it isypted most outstandingly be Shirky [12]. He retera service
[13] that offers users to store bookmarks of wedbteces and make those bookmarks available fopubéc.
So each user who wants to remember an URL of isttean describe it with an arbitrary set of key agrOf
course, each user has his own view of the res@mmdehe description may be inaccurate or errondmusthe
assumption is, that if there are a lot of usercideing the same URL, the statistics will end upablshing a
widely shared set of key terms. This kind of ,catezation afterwards” lacks genuinely any hierarcmnd
results more in a kind of semantic net or ,topigfha

7. Discussion

There are a number of reasons why the idea of ‘iagging” will not be applicable for the domain of
language resources:

e The idea of ,free tagging" relies on the voluntarprk of many and presupposes that the resource in
guestion is interpretable by everybody. This ig¢aialy not the case in the field of linguistic datehere
often only the producer of the resource is abléescribe it adequately.

e ltis the researcher who has the deep knowledgetadbe construction of a corpus and about the reasn
have chosen a certain approach. This knowledgé¢ohas stored somewhere and it's the metadata where
is stored.

» At least the linguistic users can rely on the apidefined categorizations, since linguistic terology has
stabilized to a large extent during the last desade

So, tagging of the content of linguistics resounsesild have primarily to be done by the creatoe hkith
the rest of the metadata. On one side, the ,opeatludaries” offered currently by IMDI incite somseus to
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slightly misuse them for an imitation of ,free tagg" e.g. if they add an overspecialized item. @a bther
hand “free tagging” could be an option for othexperts” to enrich the data and therefore to inaete
precision and recall.

A solution and kind of promise between the twotsty@es may be to make every new entry ,public®, e.g
adding it to the list of offered vocabulary autoically. This would benefit those who fill in the tdaas well as
those who are querying it. Furthermore, it woulliliit users to add too specific terms by a kind,sucial
pressure®.

8. Conclusion

The Max-Planck-Institute Nijmegen offers severalndd of querying and browsing approaches
corresponding to different user interests. The IMBiegorization scheme allows in principle for vdstailed
search and therefore has the potential for a higleigion and high recall compared to all sortsregftext
searches.

However, the IMDI forms are generally not complgtélled in as was indicated in the table and even
linguistic users do not fully share the same teoiaigy. This will deteriorate the success of therceas in
terms of precision and recall. Since free-textdfialso bear relevant information in many casesn esgme
linguists will prefer nevertheless a free-text shaon the metadata first.
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