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Overview

l What is Cyberscience?

l Three main aspects

¡ Digital knowledge representation

¡ Liberation from spatial limitations

¡ New roles, new challenges

l Conclusions
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‚Cyberscience‘ is defined ...

... as all scholarly activities in the ‚information and

communications space‘ – formed by the computer

and in particular IC technologies

(as opposed to ‚traditional‘ science which does not

use networked computers )
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Types of scholarly activities
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Table 1: Changes in academia on the path to cyberscience

technical-organisational transformation
“traditional” science cyberscience

institutionalisation traditional institute; telework virtual institute
guest researchers

technical equipment typewriter; stand-alone PC; internet connection multimedia PC;
telephone; library fax access to data networks

project acquisition face-to-face/by letter/ E-mail  exchange electronic procurement
telephone negotiations

information gathering libraries; offline databases online datab.; link collec- digital libraries ;
personal conversations tions; discussion lists knowbots

data production interviews; electron. text analysis internet surveys simulation/modelling;
experiments virtual reality

data management slip boxes; hypertextual slip boxes networked slip boxes;
lists databases decentral databases

data-processing
/analysis

„with paper electron. data-processing artificial intelligence
and pencil“ expert systems

knowledge
representat ion

linear texts electron. text-processing multimedia; hypertext-da tabases
databases hypertexts

co-operation letters; telephone; exchange of E-mail; decentral assembly of groupware
personal meetings electron. manuscripts databases; software sharing

discourse conferences; seminars; E-mail; discussion lists; online conferences;
conversations ( pers./tel.) skywriting internet chatting

publication print media submission of parallel publication in pure E-publications;
electron. manuscripts WWW; E-preprints „net of knowledge“

teaching/education traditional teaching correspondence courses multimedia manuals virtual university
(seminars, lectures)
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Two Hypotheses

1. Several framework conditions and virtually all
forms of scholarly activity are affected by the
increased use of ICT.

2. The changes are not only of a qualitative nature
(e.g. speed of communication), but there is also
the potential of qualitative changes in the
scholarly system (structures, roles, maybe also
content).
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Digital knowledge representation

yesterday: linear texts
today: interlinked linear texts

(online publications with cross-links)

tomorrow: hypertexts

the day after
tomorrow: interlinked hypertext databases
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Innovative examples

l Amsterdam physicists‘ group (Harmsze, Kircz)
http://www.science.uva.nl/projects/commphys
¡ fully fledged schema for revolutionizing the

way physicists may present their research to
colleagues

l Diskurs (Nentwich)
http://www.oeaw.ac.at/ita/ebene5/mn/diskurs.htm
¡ experimental hypertext authoring software
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Sample page of physics article
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Sample page of DISKURS project
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Will it happen?

crucial factors:
l technical issues

¡ screen technology, network reliability
l organisational issues

¡ incentive structure, access, archiving
l subject-related issues

¡ disciplinary differences, type of paper

è  a matter of time?
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Liberation from spatial limitations

l Remote access to digital resources
(digital libraries, online databases etc.)

l Multichannel online conferencing (sic!)
(video, audio, simultaneous access to
documents etc.)

l Groupware
(shared workspace, version controlling etc.)

l Collaboratories
(virtual institutes, virtual laboartories)
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Innovative examples

l OpenTheory project (Meretz)
http://www.opentheory.org/

¡ collaborative production of texts

l GOLA (Gräf)
http://infosoc.uni-koeln.de/gola/

¡ common archive of references and abstracts
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Sample page of OpenTheory
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Sample page of GOLA
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Will it happen?

crucial factors:
l technical issues

¡ screen technology, network reliability
l organisational issues

¡ incentive structure, coffee room effect
l subject-related issues

¡ disciplinary fit

è  again a matter of time?
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New demands, new roles

e.g.:
l outsourcing of information gathering

¡ technological: ‚knowbots‘, XML
¡ ‚cybrarians‘ and other ‚information brokers‘

l the role of researchers in the publication process
¡ digital ‚mimeos‘ vs. commercial publishers
¡ oursourcing of layout & marketing to authors
¡ role of research libraries and

university presses



AUSTRIAN ACADEMY OF SCIENCESINSTITUTE OF TECHNOLOGY ASSESSMENT

Conclusions

l Computer-mediated communication has proven
to have an enormous potential to change
important parameters of scholarly work

l need for further research, e.g.:
¡ to explain the differences between

disciplines
¡ to assess the likely consequences for the

content of the research
¡ to give advice for further action to politics

and academic associations (e.g. training,
infrastructure)
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More about the
project ‚Cyberscience‘

Project homepage:
http://www.oeaw.ac.at/ita/ebene4/e2-2a17.htm
(includes papers in English and German for
download and further links)

On the future of knowledge representation, see in
particular my paper to the APSA 2000 Annual
Meeting, Washington D.C.:
http://193.170.91.145/Knowledge_Representation_DSK.htm


