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Abstract
Many linguistic research projects collect large amounts of multimodal data in digital formats. Despite the plethora of data collection
applications available, it is often difficult for researchers to identify and integrate applications which enable the management of collections
of multimodal data in addition to facilitating the actual collection process itself. In research projects that involve substantial data analysis,
data management becomes a critical issue. Whilst best practice recommendations in regard to data formats themselves are propagated
through projects such as EMELD, HRELP and DOBES, there is little corresponding information available regarding best practice for
field metadata management beyond the provision of standards by entities such as OLAC and IMDI. These general problems are further
exacerbated in the context of multiple researchers in geographically-disparate or connectivity-challenged locations. We describe the
design of a solution for a group of researchers collecting data on child language acquisition in Australian indigenous communities. We
describe the context, identify pertinent issues, outline the mechanics of a solution, and finally report the implementation. In doing so,
we provide an alternative model and an open source software application suite which aims to be sufficiently general that other research
groups may consider adopting some or all of the infrastructure.

1. Introduction ments, whilst seeking to remain consistent with the prin-

. ciples of best practice promoted by other efforts such as
In this paper, we report the development of a model forEMELDl, HRELP, and DOBES.

an integrated offline and online application which allows . . .
9 PP The predominant goal of the implementation is to allow

multiple geographically dispersed field linguists working . .

on collaborative research projects to centrally collate, man%gﬁa%etiagigsiﬁclﬁg 8:; titrgf?ltilrJ\:aegnmdec:iﬁr?;arr?s(;?én:g?
age and query metadata pertaining to digital language re- guager . . .
SOUrces. ing a single interface. Subsidiary goals include ensuring

the integrity and consistency of metadata, the longer term

The context for the solution described here is & COIIabo'benefit being flexible analysis through structured and semi-

rative research project entitled "Australian Child Language

Acqusition” (ACLA) which is investigating the impact of st.ructured. queries. The golu_tmn IS .|mplemented as a dis-
L . ? tributed client-server application, which complements local
exposure to multilingual input on child language develop-

. . L ; data entry and query functions with remote synchronisation
ment, using case studies from indigenous Australian lan- S ' \ . .

o oo .. of an individual fieldworker’s data with a central repository.
guages. Additional avenues of enquiry include examinin

issues of language shift. lanauage maintenance and Ian-hrOUQh the adoption of cross-platform, open-source tech-
guage shitt, guage Ir . nologies, it is hoped that other projects facing similar prob-
guage change resulting from a multilingual environment

The nature of this project is multi-phase and longitudinal Jlems may l_:)e abI(_a to I(_average th(_a existing application and
customise it to suit their own requirements.

fieldworkers will collect data in different indigenous com-

munities over a period of three years; recording children’s 2. Requirements

informal interactions with other children and adults, using . . . . -
In this section we describe the context for linguistic

digital audm and dlgltal V|d_eo. Transcription W|Il_occur N etadata management within the ACLA project, and out-
parallel with collection, whilst a separate analytical phase

will be undertaken.. . 'Electronic Metastructures for Endangered Language Docu-
In such a project there are a number of widely- y antation http:/Awww.emeld.org

applicable requirements which are derived from data man-  2pans Rausing Endangered Language Documentation Project,
agement, research methodology and technology domaingtp:/mww.hrelp.org

which need to be adequately addressed. Here we report 3pocumentation of Endangered Languages,
progress towards a solution which addresses these requirkttp://www.mpi.nl/DOBES




line a number of requirements which a viable solution musbf user-defined lists, predominantly for tracking temporal
address. These requirements are variously derived from thespects such as educational progress.
domains of data management, research methodology, and )
technology. 2.3. Technology Requirements

Within the domain of technology there are a range of
2.1. Data Management Requirements different requirements which need to be addressed. First,

There are a number of requirements which are exhibdata entry and querying needs to be fully supported in both
ited from the domain of data management_ First, the aponline and offline modes, |dea”y through an identical in-
plication must facilitate handling complex multimodal data terface. In the ACLA project, the locale of data collec-

- the metadata collected encompasses not only multimodaon is in remote indigenous communities which often lack
sources, but multimodal sources in which there are multiplebaSiC telecommunications infrastructure. In this environ-
participants who engage in multiple different interaction ac-ment, any system which requires online access to provide
tivities within a single session. (For a discussion of the mul-€ven basic functionality would be rendered useless. Sec-
timodal complexity relevant to this particular project, see0nd, while the metadata collected needs to be able to be ex-
McConvell (2003)). Second, the application must also enPressed in a project specific manner initially, this should not
able the capture of complex relational information regard-Preclude the alternative expression of this data in compli-
ing the informants and their wider social identity in terms @nce with broad metadata standards for language resources
of both sanguineal and sociological affiliations. Third, theSuch as OLAC and IMDI®; and archive specific standards
data structures must allow clear sociolinguistic delineatiorfuch as CHILDES Third, the application instance must
between the various classes of participants, including inb€ able to be easily installed and used on multiple combi-
formants, researchers and intermediaries such as indigations of operating systems and hardware. Finally, whilst
nous assistants who form the conduit between the indigea” metadata is stored in a relational database which uses
nous communities and the fieldworkers themselves. Fourtin XML based published schema, it should be possible to
the application needs to provide a management interface @xPort the data set in a structured XML format, allowing
complex human subjects data including publication permistaximum flexibility in terms of approaches to querying the
sions and accessibility information, to monitor compliancedata itself.

with ethical guidelines and cultural sensitivity restrictions.

Finally, the application needs not only to manage meta- 3. The Data Model

data, but also to generate outputs such as media cataloguing Many of the issues raised in the preceeding sections im-
codes, media file names and transcript file names which agact on the design and implementation of ACLA-DB. In
sist with the electronic and physical management of medidhis section we specifically discuss the data model which

and transcripts in both on and offsite locations. underlies the application - rather than provide a schematic
of the entire data model, we instead focus on several aspects
2.2. Research Methodology Requirements which illustrate various complexities. The full data model

The ACLA project has identified CLANas the tool is available online. (Software developers may note that DB-

of choice for analysis. The close alignment of a researclP€Signef, an open source, XML based tool with a high
methodology with a particular analytical tool has a number€Ve! of integration with a range of open source database
of impacts, not least of which is the need for integration€Ngines, including MySQL was used in this project.)

of metadata held in external systems with data held in the First, whilstitis common to conceive of a data model

chosen analysis tool, but also for complementary analyti—to encode the relations between a recording session, its me-

cal approaches which leverage both components efficientlyia @nd relevant transcripts, this model provdes inadequate
The data captured should not exclude particular approachdd the context of ACLA-DB. Within this particular project,

to multi-dimensional and semi-structured enquiry at a latef S€SSion may have multiple media and transcripts, juxta-
point in time in either distributed or centralised modes.P0S€d with the possibility that there may be a number of

In essence the query model requires two complementar?ess'ons on a single media. In order to encode these re-

parts: first metadata is queried using the ACLA-DB (to find'@tions, in the ACLA-DB model, a two-node hierarchy is
sessions exhibiting a particular phenomema within the enYSed whereby a session can consist of one or more seg-
tire data set), and second, the results from this first querf?€NtS; €ach segment consists of one or more media and
feed the second query in CLAN (to find the occurrence<Ne or more transcrlp_ts. This aI_Iows the consftructlon of re-
of the phenomena within media and transcripts). A thirdlations between sessions, media and transcripts where ses-
requirement is support for "extensible controlled vocabu-Sion boundarles do not coincide with media boundaries.
laries”, a requirement which at first may seem paradoxical. S€cond, in the ACLA-DB data model there are many
Within the project there is a centrally maintained list of ac- participants, yet only a smaller number are actually in focus
tivities which can be supplemented with local variants or
derivatives. An example of this requirement is for focus
child activities, where a centrally maintained list of activi- SISLE Metadata Initiative, http:/Awww.mpi.nl/IMDI

ties ngeds to lpe supplementgd py fieldworkers to suit local 7Child Language ' Dat-a 'Exchange System,
conditions. Finally, the application must support a rangehtty:/childes. psy.cmu.edu/

8DBDesigner, http://www.fabforce.net/dbdesigner4
4CLAN, http://childes.psy.cmu.edu/clan/ SMySQL Database Engine, http://www.mysql.com

50pen Language Archives Community, http://www.language-
archives.org




in terms of analysis (being named "focus children” for this4.2. Technology Platform

very reason). Whilst it could be argued from a scientific  The current release of ACLA-DB is based on open
methodology perspective that it would be ideal to have a5 ;rce software; notably the Apache web séfjethe
single focus child per session, it is common for number ofpp scripting languad& components from PHP Exten-
focus children appear in a single session, with only a singlgjon and Application Repository (PEARRNd the MySQL
individual actually being the locus of the particular session q5tapase engine. The initial deployment context for ACLA-
A third challenge in terms of data structure is that it DB is on Mac OS X, although courtesy of cross-platform
is not uncommon for members of indigenous communitieseritage of the technologies used, the same application will

to have incomplete knowledge of their date of birth. Thisalso run on Windows and Unix variants (including Linux
contrasts with the widely accepted belief in language acand Solaris).

quisition research that there are distinct age brackets dur-
ing which different influences come to bear on the devel4.3. Application Functions

opment of language in children. In the ACLA project we g gnplication has a number of functions, in this sec-
need to support the entry of possibility inaccurate DOB €Ny e will briefly discuss these based on the order in

tries eg where day, month or year of birth is approximate, ich they are presented through the GUI - data entry

rather than canonical. This effectively renders inbuilt dataforms. reports, queries and searches; exports; synchroni-
types such as date inadequate, requiring a project-specifiG,iisn- and administration. ' '

solution.
Fourth, one of the key challenges in the codification4.3.1. Data Entry Forms
of educational standards in Australian indigenous commu- There are two main forms in ACLA-DB, those for
nities is that there is widespread non-linear progressiofparticipant, and those for Session, both having integrated
through an educational system. The data model thereforgiew and edit functions. The participant forms allow en-
requires a flexible approach to the tracking of non-lineariry of data pertaining to the individual participants (or in-
progressions with a temporal extent - this is required fofformants) who appear within the session. The session
other fields such as participant location as well. forms allow entry of data pertaining to the fieldwork session
Finally, a significant complexity which affects the de- which is recorded on digital media. While the actual fields
velopment of the data model is the need to encode bothre derived from the project itself, there is a high degree
sanginueal and sociological kin relations at number of lev-of affinity between the data collected through these inter-
els of granularity. The database must store kin designatorfaices and that required to follow best practice for metadata
(a extensible, but controlled vocabulary), reciprocal relacreation described in Bird and Simons (2003a, 2003b).
tionships and a high-level description of the relationships
between participants and focus children. 4.3.2. Reports, Queries and Searches
All search and query functions display results ranked by
i relevance, and allow direct linking to the relevant forms for
4. Implementation either editing or viewing (dependent on privileges of the
The solution entails building network connectivity- end user). There are three components of the Search and

independent interfaces for data entry, and integrating th&U€rY function, namely Simple Reports, Advanced Reports
data created using offline and online modes. This strat2nd Full Text Query. Simple Reports are in essence a series

egy facilitates synchronising multiple offline data sourcesOf pre-composed queries executed on demand with the re-

in the field and allowing the fieldworkers to document sults filtered automatically by user. Reports in this category

the collection process without necessarily having networl@'® tyPically administrative eg "Display List of Participants
access. This solution also allows flexibility in the later 2Y Fieldworker”; or "Display Fieldworker Activity During

stages of project where other researchers can consult ﬂ;rll'émeframe'l;l Advanced R]:elports.addrebss the challgngedof
full database simultaneously from multiple locations. WenOW to enable very poweriul queries to be composed on de-

discuss the architecture of the solution; the underlying tech_[nanOI by the end user, whilst retammg S|mpI|C|ty of user
nology used: and the structure of the application. interface. (For example, user defined queries are possible
' using raw SQL syntax and data structures, yet such environ-

. ments are not accessible to end users with lower technical

4.1. Architecture literacy.) The solution adopted in this context is to provide

The architecture of the ACLA-DB application is client- a simple query design interface which allows a user to de-
server, but with some notable variants from the standardine a query based on prepopulated lists of database table
approach. The client application instance consists of @nd column names, with support for sorting preferences,
database engine, a scripting language, and a web serveand then to save this query for later re-use. The Full Text
The server application instance is identical, although it isSearch is a fine-grained database search function executed
installed onto a central server rather than a workstation oagainst an index of the entire database. It supports standard
a laptop. All data entry occurs on the client instance, and
query functions are also supported. Data can be synchro- 19apache HTTP Server, http://http.apache.org
nised with the server once an internet connection is estab- 'pHp Hypertext Preprocessor, http://www.php.net
lished, and by this method each fieldworker’s data is prop- ?PHP  Extension and  Application  Repository,
agated to the server, and thence to other fieldworkers.  http://pear.php.net/




AND (+), NOT (-) and literals ("x"), features common with which has been adapted for use within the language

many web search engines. archives community, but adopts a pull, rather than push,
model to metadata publishing. Other tools such as the
4.3.3. Exports IMDI tools, adopt similar architectures but vary in terms

There are three primary functions included in the Ex-qf their implementation approach, most notably requiring
ports category - first to generate file headers for the CLAN; manyal synchronisation after which an individual's meta-
analysis tool, second to generate physical media labels anghy, is published centrally. ACLA-DB contrasts with tools

third to generate transcript file names. Generating CLAN,qquced by EMELD (eg FIELE and LinguistList (eg
headers involves selecting the relevant session for transcrigyREL5) py virtue of its offline mode of operation.

tion, selecting all of the participants in the particular ses-

sion of interest and exporting the participant codes into a 6. Conclusion

new transcript file or as window for cut-and-paste. This |n this paper we have reported the design and develop-
function effectively generates the '@participants’ line in ment of ACLA-DB, a management tool for field linguistic
the CLAN transcript header. Second, generating media lametadata, which supports the principled creation of meta-
bels involves selecting the session in focus, and combiningata at the point of language resource creation. The ACLA-
the relevant metadata pertinent to the media artifact int@®B application provides full support for a distributed mode
a label for physical media according to a project-definecof operation including synchronisation of data between
schema. Third, generating transcript file names requires feldworkers via a client-server architecture. The model
selection of the session in focus, and combining the relevargroposed may provide other similar projects with a suffi-
metadata pertinent to the transcript artifact into a label folciently general, and hence adaptable, methodology which
file names. The latter two functions are closely linked bywould be of benefit, especially in light of the increasing
virtue of the Session-Segment-Media-Transcript constructequirements to collect metadata at the point of language
discussed earlier. resource creation in field research contexts. In reporting
ACLA-DB, we hope to provide an alternative model based
on open source software which is sufficiently general that
other research groups may consider adopting some or all of
infrastructure.

(Additional  resources, including the  soft-

4.3.4. Synchronisation

The function of synchronisation between a local client
instance of the database and the central server is conduct
in two different operations, although the process is sym-

metrical. For client to server synchronisation, a local SQ are described in this paper are available from

query identifies all releve_mt C_hanges which have been mad ttp://www.cs.mu.oz.au/research/It/projects/acla-db).
since the last synchronisation request and the results se-

rialised as XML, compressed, a checksum is generated, 7. References
and the data transferred to the server over an authenti- gieven Bird and Gary Simons, 2003a. Seven Dimen-

cated HTTP session. Once the data arrives at the Servedions of Portability for Language Documentation and De-
the checksum is verified, the data uncompressed, Se”al's%‘éription. Language 79: pp 557-582

from XML to SQL statements, and imported into the server  gieven Bird and Gary Simons, 2003b. Extending

database instance. Copies of the serialised XML transagypjin Core Metadata to support the description and dis-
tions are kept on the client and the server as transactiogyyery of language resources. Computing and the Human-
logs. In the mode of server to client synchronisation, anjjeg 37: pp 375-388.

SQL query is executed on the server, identifying all relevant ¢t Maly, Mohammad Zubair and Xiaoming Liu

changes which have been uploaded by other users since thep1. Kepler: An OAI Data/Service Provider for the In-
last synchronisation request, from which point the procesgjiidual. D-Lib Magazine 7(4), April 2001.

is identical to the client to server synchronisation method  patrick McConvell. 2003. Multilingual Multiper-

described above. son Multimedia: Linking Audio, Video and Transcrip-

- : tion for Analysis and Archives. In Proceedings of the
4.35. A t . . .
3.5, Administration PARADISEC Digital Audio Archiving Workshop, 2003.

Administration functions include the ability of autho- ?
rised users to edit system data, including the extensible COJS_ydney, Australia. 30 September - 1 October, 2003.
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