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Enormous amounts of language data exist

• The indexed Web contains about 40 billion pages (Oct 9, 2011;
worldwidewebsize.com)

• 130 million books on Google Books (2010; 4% of all books)

• 13.6 billion words in Google Books published in 2008 alone

• The Na onal Library of Norway digi zes 3000 to 4000 books
every month (800 GB per day) in addi on to collec ng digital
books, pictures, video etc.
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Some things you can do with large language resources

• Map words, phrases, quotes, ideas on me/geo

• Develop sta s cal models of grammar, transla on, etc.

• Preserve and disseminate cultural heritage

• etc.
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Aske ‘ash’ compounds, Spring 2010

In Norwegian web newspapers

929 askeskyen
244 askesky
114 askefast
86 askeskyene
73 askeskyer
63 askefaste
32 askekaoset
30 askepartikler
26 askeproblemene
22 askekrisen
20 askekonsentrasjon
19 askefritt
18 askespredningen
18 askeskyens
17 askesituasjonen
16 asketrøbbel
16 askelaget
15 askeproblemer
15 askepartiklene
15 askefri
14 askelag
11 asketeppet
11 askestøv
10 asketrøbbelet

10 askeskya
9 askestansen
9 askekonsentrasjoner
8 askespredning
8 askenedfall
7 askeutslippet
7 askeprognosene
7 askeproduksjonen
7 askekaos
6 askeutsatte
6 asketap
6 askestøvet
6 askestrålen
6 askestoppen
6 askestans
6 askenedfallet
6 askebølge
6 aske-krisepakke
5 askevarsel
5 askestrømmen
5 askeregnet
5 askerammet
5 askeområdet
5 askegrå

5 askefylt
4 askevarslene
4 askeutslipp
4 askestengte
4 askeregn
4 askeprognose
4 askehumor
4 askehjelp
4 askefaren
4 aske-portefølje
3 askevarselet
3 askeutslippene
3 asketomt
3 askesøylen
3 askesøyle
3 askestrandet
3 askestengt
3 askerammede
3 askenivået
3 askekartet
3 askehelgen
3 askefare
3 aske-strandede



. . . . . .

Looking at changing meanings of words

Rohrdantz, Chris an, Anne e Hautli, Thomas Mayer, Miriam Bu , Frans Plank and Daniel A. Keim. 2011. Towards Tracking

Seman c Change by Visual Analy cs. In Proceedings of the 49th Annual Mee ng of the Associa on for Computa onal

Linguis cs: Human Language Technologies (Short Papers), 305–310, 2011.
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Marking of definiteness in world languages

WALS: World Atlas of Language Structures
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Cura on of language resources

• Data integrity

• Annota on

• Rich metadata

• Access rights

• Advanced search

• Interoperability

• Permanence

Many valuable language data resources are sca ered and ‘hidden’ to
the research community
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Wi genstein archive: 1 of 40000 pages
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Treebanks: annota on much larger than source material
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Annotated video: sign language corpora
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Diverse user communi es working with language data

Linguis cs and computa onal linguis cs, literature, anthropology,
history, philosophy and logic, computer science and ar ficial
intelligence, psychology, neurology, educa on and pedagogy, …

Variety of data: source texts, translated/edited texts, syntac cally
and seman cally annotated texts, speech and video recordings,
transcrip ons, concordances, parallel corpora, dic onaries, word
nets, termbanks, grammars, eye tracking data, dialect maps, etc.

Many kinds of data×many different perspec ves

Who’s managing the data?
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A special data integra on for a par cular purpose

IBM DeepQA (Watson) combines knowledge from many language
resources with a UIMA-based system, developed in 4 years by 25
people on a HPC cluster with 2500 compute cores



. . . . . .

Language data resources are sca ered

• Different formats, standards, licenses, access mechanisms

• Inconsistencies due to lack of versioning

• Largely unstructured, not easily combinable or comparable

• Insufficiently indexed, insufficient metadata and documenta on

• Unmanaged, invisible, not curated
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More problems handling language data resources

• Primary data are o en unmanaged, messy, noisy, unstructured,
inconsistent, ambiguous

• Annota on needed (open-ended, many-layered, task
dependent, not always reusable)

• Many obsolete formats and decaying informa on bearers

• Good analysis tools are missing, unreliable or not easily
adaptable

• Few language data collec ons have a permanent source of
funding

• Many language data are protected by copyright and/or
encumbered by privacy considera ons
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Some digital language research needs

• Coopera on between stakeholders to share high quality data
and make them visible and accessible

• Mashups combining materials and annota ons from different
resources/loca ons

• Workflows with tools from different sources, tailoring to data
formats and user needs

• Partly sta c data, partly changing (reparsing, new annota ons
etc.)

• Respect rights, licences and privacy (can be quite complex)

• Provenance informa on, persistency (also for mashups)

• High need for specific visualiza ons and text representa ons

• Preserve and curate data which is o en irreplaceable
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eHumani es needs

• Humani es lack tradi on for technical support which natural
sciences have

• Currently a low number of users, but high poten al

• Moderate but growing CPU cycle needs, growing storage and
service needs

• High need for simplifying sharing of distributed data through
user and licence management

• Training of the large poten al user community

• Collabora on tools to go beyond one-way knowledge access

• Data sharing as publica on
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CLARIN

Common Language Resources and Technologies Infrastructure

“CLARIN is commi ed to establish an integrated and interoperable
research infrastructure of language resources and its technology. It
aims at li ing the current fragmenta on, offering a stable, persistent,
accessible and extendable infrastructure and therefore enabling
eHumani es.”

• Pan-European ESFRI project, 24 countries (preparatory phase
2008–2011)

• ERIC legal en ty applied for; na onal commitments under way
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Usage scenario

• A researcher authen cates at her own organiza on and creates
a “virtual” collec on of resources from different repositories

• She does this on the basis of browsing a catalogue, searching
through metadata, or searching in resource content

• To be granted access to this distributed dataset she signs the
appropriate licenses

• She is then able to use a workflow specifica on tool and process
this virtual collec on using LT tools in the form of reliable
distributed web services which he is authorized to use.

• Intermediate results are stored in a user specific workspace

• A er evalua on, the resul ng data (including metadata) can be
added to a repository and the “virtual” collec on specifica on
can be stored for future reference using PIDs.
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eInfrastructure components

• Trusted repositories for data and services e.g. CLARIN centers

• Metadata catalog for browsing and searching

• Virtual collec on registries to store user specified collec ons
and share them

• AAI infrastructure for technical, organiza onal, legal issues

• Distributed workspaces

• Persistent iden fica on of resources to make references last
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Web services
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Joint metadata domain

• Currently a fragmented metadata landscape: DC, OLAC, IMDI,
TEI Header, etc.

• Wrong terminology, too many or too few descriptors, limited
interoperability, ...

CLARIN chose to develop CMDI (Component MetaData
Infrastructure) and adhere to TC37/ISOcat

• Based on explicit syntax and seman cs

• Not so much a single new metadata set or schema but rather a
metadata infrastructure suppor ng several schemas

• Allow researchers to create a new schema and choose and
define their own metadata descriptors

• Support for exis ng sets as IMDI, DC/OLAC
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Metadata lifecycle
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CLARIN layers

1. Coordina on and governance layer (ERIC)

2. Infrastructure layer (long-term na onal responsibility)

3. Content crea on layer (short-term projects by countries,
ins tu ons)
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DASISH
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Some benefits of language cura on and modeling

• Preserva on of threatened language species

• Preserva on of data on decaying bearers

• Management and much wider access to data

• Transla on and cross-language informa on access

• Be er interfaces, also inclusion of language impaired

• Deeper understanding of ideas, a tudes etc. in society/in
history
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eInfrastructure issues in distributed language data
resources

How do community-specific and generic infrastructure layers work
together?

How do we move from project-based infrastructure ac ons to very
long term data archiving?

How do eLibraries, archives and na onal data services fit in the
picture?

How will organiza ons such as EGI, PRACE and GEANT fit in offering
grid, cloud, HPC and AAI services?
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