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Superdatamaskiner pa NTNU
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Teoretisk
toppytelse

0,5 Gflops

1,3 Gflops

5 Gflops

1,6 Gflops

57,6 Gflops

100 Gflops

1 Tflop

7,8 Tflops

467 Tflops

Get the data

http://www.universitetsavisa.no/forskning/2016/04/29/NTNU-far-nasjonalt-ansva
med-ny-superdatamaskin-57202.ece
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Computing in Science Education
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The usual suspects ..
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The Times They Are A-Changin



From code-driven to data-driven ..

1 year

1 instrument
1 university
1 country

20 US Library of Congress



eVITA Programme Committee October 2010

4.7 Language, Cognition, and

Information
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The interdisciplinary field of language and information is not yet
a big player in HPC, but computers are playing a steadily more

searchable. In speech processing, dictation systems are popular
in domains where keyboard use is awkward or t00 slow, such as

prominent role in linguistics, modern textual scholarship, history,
information and communication sciences, and other areas of the
humanities and social sciences. Computational requirements
vary with the multiple roles that language plays, as instrument of
communication and as carrier of cultural content and historical
knowledge.

Overview and current status

Language processing addresses two major challenges of
theoretical and practical relevance. On the one hand, language
is a complex, uniquely human capacity which is intimately
linked to logical thinking, knowledge representation, problem
Solving, self-reflection, consciousness, emotion, creativity, and
learning. For about half a century, computational linguistics has
used computer modelling to explore this capacity, while its
applied branch, language and speech technology, has developed
practical applications such as machine translation, writing tools,
information search, etc.

On the other hand, language is a major carrier of cultural content
and historical knowledge. Much of this is endangered. Not only
i a language dying out every two weeks, but many collections of
language and multimedia materials are in acute danger of being
lost. Audio and video recordings are rapidly decaying, old digital
formats are no longer supported, materials are insufficiently
documented and their makers have left the scientific community.
Only a large scale digitisation effort can preserve these materials
and make them accessible for future generations

Powerful language models promise deeper insight into the
unique human cognitive capacity, better information access in
our multilingual society, and a content analysis of vast archives
of cultural and historical materials. The effort needed to achieve
these challenges is extensive and requires a well-organised
computational infrastructure and a better integration of skills
from the Humanities and Social Sciences with those of Computer
Science and Information Science.

Language has a twofold complexity. First, the same mean-
ing can be expressed in multiple ways. A keyword-based
search for “Supercomputer with 10 000 CPUs™ is unlikely
to retrieve texts containing “Ten thousand node HPC clus
ter” A deeper semantic analysis is needed. Second, lan-
guage is ambiguous, as users know from misunderstand-
ings and jokes, like this from Groucho Marx: "One morning,
I shot an elephant in my pyjamas. How he got in my pyjamas,
Idon't know.” Ordinary sentences can have thousands of syntactic
analyses, with consequences for computational requirements.

Spoken language presents additional challenges. Models of
speech recognition involve advanced signal processing as well
as linguistic and cognitive research. Differences in voice, tempo,
dialect, and other speaker characteristics are difficulties.
Multimedia resources will require extensive digitisation and
new approaches to annotation and interpretation to make them

" The minimum number of edits required to transf
1WAB, wab. aksis.uib.noftransform/wab.phpImodus=opsjoner
1 Google: www.google.no, Comperio: comperio.no

medical heavy industries, requir-
ing gloves, and so on. Text-to-speech systems are necessary
for the blind and useful for a wide range of public and private
information services using auditory channels,

Rule-based approaches from the 19405 were followed by neurally
inspired models and an explosive development of machine learn-
ing and hybrid approaches from the 1990s onward. Statistical
language models can be applied at all levels of analysis, from
the disambiguation of speech sounds to the selection of the most
likely interpretation for awhole sentence. However, these models
are computationally intensive and require large, high-quality
data sets for training and testing.

Data mining and classification techniques are used in different
areas of linuistics. In dialectology, recent models use quanti-
fiable measures such as Levenshtein distances™ in clustering
algorithms for dialects. Authorship attribution involves memory-
based learning, shallow parsing, and genetic optimisation. Text
sciences investigate texts in their various editions, publications,
and interpretations, as works of literary, cultural, philosophical,
religious, or historical importance. Many literary texts have a
long history of editions, while historical materials (such as rune
inscriptions] can be considered at multiple levels of normalisation
and interpretation

Modern computational tools can provide the researcher with
many parameters to dynamically control the rendering of a text
for particular purposes. The interactive dynamic presentation of
the Wittgenstein Archive in Bergen'" provides an illustration. An
immense amount of manual work has been spent encoding the
text in forms suitable for exploration. Currently there is still 3
lack of good computational tools to support this work

Socio-economic relevance

In our society faced with an information deluge, language
processing is of great importance. Providers of web search and
information retrieval services, such as Google and Comperio"
offer a range of language-enabled services, including trans-
lation and summarisation of web pages, searching for web
pages with similar content, and complex customised data min-
ing to structure the information found. Applications such as
NewsExplorer'”” and NewsBlaster"™ attempt to classify, analyse,
and cluster multiple news stories, producing summaries, time-
lines, and relevant named entities. As more people use social
networks on the web, mass opinion estimation based on natural
language processing and sentiment analysis, and assembling
interest groups across different languages, form attractive new
areas of research. Computer Assisted Language Learning"™ and
tools for people with language disorders or handicaps, are also of
high social relevance. User profiling for targeted advertisements
is already a commercial application.

rm one string into another; see en.wikipedia.org/wiki/Levenshtein_distance

1emm.newsexplorer.eu/NewsExplorer/homefen/latest.tml. NewsExplorer s a project of the Joint Research Centre of the European Commission.
"2newsblaster.cs.columbia.edu. NewsBlaster is a project of the Natural Language Processing Group at Columbia University.

VCALL, en.wikipedia.org/wiki/Computer-assisted_language_learning



Slavisk-Baltisk Institutt i 1979 - scientific assistant

Prof. Geir Kjetsaa project “Written by Dostoevsky”
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About the Language Analysis Portal

The UiO Language Analysis Portal (LAP) enables non-technical end users to employ state-
of-the-art tools for natural language processing processing (NLP) at the click of a few buttons; a
typical scenario is for a user to upload some ‘raw’ textual data, invoke LAP linguistic analysis tools
to create annotations of the text, export processing results into a format suitable for analysis by the
user, and download the resulting file(s) back onto their own computer.

LAP provides an easy-to-use interface that is accessible through any standard web browser, i.e.
there is no need for users to download or configure tools. LAP includes a constantly growing
collection of ready-to-run tools, which can be parameterized through the in-browser user interface,
as well as combined (e.g. cascaded) into more complex workflows. Behind the scenes, LAP
interfaces transparently to the national Abel high-performance compute cluster (of more than 10,000
cores and some 50 terabytes of main memory) such that it enables language processing at very
large scale.

By combining an internal data representation based on the Linguistic Annotation Framework (LAF)
with the Galaxy plaform for data-intensive research, LAP enables users to combine tools into
complex workflows. Both workflows and the resulting datasets can be shared with other users.

LAP Partners and Funding Sources

The work is carried out at the University of Oslo (UiO) as a joint effort by the Language Technology
Group (LTG) at the Department of Informatics and of the Department of Research Computing at the
University Center for Information Technology. LAP forms part of the Norwegian CLARINO
infrastructure initiative, the national branch of the pan-European Common Language Resources
and Technology Infrastructure (CLARIN) federation.
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In a sense, the physical
and technical infrastructure becomes
invisible and the data themselves become
the infrastructure

Riding the wave, 2010



