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Knowledge Infrastructures:

Intellectual Frameworks and Research Challenges
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Beyond the PDF2 Conference
Tuesday, March 19, 2013 to Wednesday, March 20, 2013

Pakhuis de Zwijger, Amsterdam, NL
Twitter: #btpdf2

The demise of the paper around 2030 can be

attributed to several factors:

. It was no longer possible to include the evidence in

the paper.

. It was no longer possible to reconstruct a scientific

experiment based on a paper alone.

. Writing for increasingly specialist audiences

restricted essential multidisciplinary re-use.

. Research records needed to be readable by

computer to support automation and curation.

. 8ingle authorship gave way to casts of thousands of

collaborators and citizen scientists, leading to

failure of the authorship and incentive model.

. Quality control models scaled poorly with the

increasing volume and “open access” movement,

obscuring innovation.

. Alternative reporting was found necessary for
compliance with increasingly stringent scientific
and industrial regulations.

. Frustrated by (inefficiencies in scholarly
communication that stifled progress, research
funders demanded change.

http://www.scilogs.com/eresearch/pages-of-history/ David De Roure
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1. It was no longer possible to include the
evidence in the paper — container failure!
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2.

It was no longer possible to reconstruct a
scientific experiment based on a paper alone
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Meanwhile considerable confusion arose in the crisis
of reproducibility. This tenet of the scientific method,
based on independent reconstruction of experiments,
suffered when the sharing of digital artefacts
seriously interfered with the notion of independence:
sharing was at once beneficial and self-defeating.
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3. Writing for increasingly specialist audiences
restricted essential multidisciplinary re-use

Grand Challenge Areas:

 Energy

 Living with Environmental Change
* Global Uncertainties

 Lifelong Health and Wellbeing

« Digital Economy

« Nanoscience

* Food Security

« Connected Communities

* Resilient Economy



4. Research records needed to be readable by
computer to support automation and curation

A computationally-enabled
sense-making network of

expertise, data, models and
narratives.
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Average number of authors per paper

35

30

25

20

15

10

Single authorship gave way to casts of
thousands

Climate Humanities Nature

o Srole <l Shutaity myer. 30 yoans of Study the lives of anclent Hear Whales communicate Help explore the ocean You're hot on the trail of
wartime ship logs tropical cyclone data.
; 5 " You can help marine floor bats!
Help scientists recover Scientists at NOAA's T
workdwide waather Nationa! Climatic Data Center gatnersa oy y researchers understand what The HabCam team and the Help scientists characterise
coservations made by Royal need your help. Ancient Lives helps scholars {  whnales are saying Woods Hole Oceanographic bat calls recorded by citizen
Navy ships. study the Cxymynchus Institution need your help! scientists.
waWeatller CycloneCenter :'.clleqtm.
A WL | BAT DETECTIVE
-2 ALA
- A
- Ap)
-2 MNRAS
-8 MNature

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Please click the legend to enable or disable journals



6. Quality control models scaled poorly with
the increasing volume
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Alternative reporting necessary for
compliance with regulations

'Show Your Working': What 'ClimateGate’' means

Mike Hulme and Jerome Ravetz

A weekly series of thought-provoking opinion pieces
The "ClimateGate" affair - the publication of e-mails and on environmental topics

documents hacked or leaked from one of the world's leading Pinch of salt

climate research institutions - is being intensely debated on the Idea that the world's food
web. But what does it imply for climate science? Here, Mike produc“tion must double "is
Hulme and Jerome Ravetz say it shows that we need a more wrond

concerted effort to explain and engage the public in » Your comments
understanding the processes and practices of science and
scientists. RECENT ARTICLES

» Time to close global energy gap

» Mangroves offer win-win opportunity

» Is wildlife being eaten to extinction?

» Humanity needs to take 'giant leap'

» Protecting wildlife in conflict zones

» Could things go from bad to worse?

» Fussy eaters - what's wrong with GM?
» Calls for 'old-fashioned' revolution

» Payback time for home generation

As the repercussions of ClimateGate
reverberate around the virtual
community of global citizens, we
believe it is both important and
urgent to reflect on what this
moment is telling us about the
practice of science in the 21st
Century.

In particular, what is it telling us

i IPCC's 'vital role' in climate polic
about. the social §tatus a|.1d . (44 Practising scientists know ’ s , : policy
perceived authority of scientific that they do not simply follow a » Decision time for whaling
claims about climate change? rulebook to do their science, » Hooking the 'pirates’

otherwise it could be done by a
We argue that the evolving practice robot 99

LINKS
of science in the contemporary C h it
world must be different from the classic view of disinterested - almost R SORCIMIDREN SHMI!

robotic - humans establishing objective claims to universal truth. » Richard Black’s Earth Watch
v Farth Newe



8. Research funders frustrated by inefficiencies
in scholarly communication

An investment is only worthwhile if
* QOutputs are discoverable

* QOutputs are reusable

* Qutputs accrue value

3. Full value from investment. Investments are less worthwhile unless all the
outputs are discoverable and re-useable. Is one model better for encouraging re-
use of research data and of software? Does it help with dissemination and
resource discovery? Does it help with new forms of data and new digital
artefacts? Is it better for others adding value to the outcomes, so that I can
better fund innovation over existing resources which adds to their value?

(Metapoint: I have a duty to maximise return on investment.)



Big data elephant versus sense-making network?

The challenge is to foster the co-constituted socio-technical
system on the right i.e. a computationally-enabled sense-
making network of expertise, data, models and narratives.

This requires a “social machines” perspective from the outset
as well as humanistic input. The Web, and with it Web
Science, are an important exemplar.



method




About | Mailing List | Publications ] Logout | &~ Give us Feedback | [, Invite

experiment

Home Users Groups

Home » Workflows » Success-Abandonment-Classification 0 eookrAre. L E B New/Upload
Workflow Entry: Success-Abandonment-Classification  Workflow tJ{co)
Created at: 06/02/08 @ 14:35:41 Last updated: 02/07/08 @ 17:15:25
| License | Credits (2) | Attributions (0) | Tags (6) | Featured in Packs (1) | Ratings (1) | Attributed By (0) | Favourited By (2) | '
| Citations (D) | Wersion History | Reviews (0) | Comments (0] | i
p . f
/ ‘\ :
@ Version 3 (latest) (of 3) View version: | 3 (latest) ( @ Workflow Type gz David
Version created on: 06/02/08 @ 14:35:41 by: Andrea Wigoi | Revisi te eyl e Roure
3 35 2 rea Yviggins evision commen & My Profile [ ogit]
Last edited on: 02/07T/08 @ 17:15:25 by: andrea Wiggins Oriainal Uol r My Messages (3
g ploade y ges (3)
| My Memberships {1
Title: Success-Abandonment-Classification ‘,‘_‘“' y _ﬂm rships (1)
(=) My History
Type: Taverna 1 & My News
i@ Preview Eﬁg;ir:a ‘i Manage Announcements
(Click on the image to get the full size) @ License 3 new messages
eninn il All versions of this Workflow are HI David
;*’ﬁ‘- _-I—- licensed under: Sean Bechhofer is n...
2 \ Invitation to "Wf4E...
i
\ 2 new friendship requests
— © Credits (2) £, Yehia Elkhatib
/’Eﬁ (PeoplelGroups) £ mihailonita_me
I —=1! A £, Andrea Wiggins
g} @ 1 new group request
———— C £, James Howison B
. . a=| From Pigue
http://www.myexperiment.org/ ==/~ |- @ Attributions (0) || torGroup: wiagven




Evolving the myExperiment Social Machine
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Workflow

The R dimensions ™ /Fver:

Reusable. The key tenet of Research Replayable. Studies might involve
Objects is to support the sharing and single investigations that happen in

reuse of data, methods and milliseconds or protracted processes
processes. that take years.

Repurposeable. Reuse may also Referenceable. |f research objects
involve the reuse of constituent are to augment or replace traditional
parts of the Research Obiject. publication methods, then they must

Repeatable. There should be be referenceable or citeable.

sufficient information in a Research  Revealable. Third parties must be

Object to be able to repeat the able to audit the steps performed in
study, perhaps years later. the research in order to be convinced
Reproducible. A third party can of the validity of results.

start with the same inputs and Respectful. Explicit representations
methods and see if a prior result can ©f the provenance, lineage and flow
be confirmed. of intellectual property.

Replacing the Paper: The Twelve Rs of the e-Research Record” on http://blogs.nature.com/eresearch/
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The Order of Social Machines

Real life iIs and must be full of all kinds of
soclal constraint — the very processes
from which society arises. Computers
can help if we use them to create
abstract social machines on the Web:
processes in which the people do the
creative work and the machine does the
administration... The stage is set for an
evolutionary growth of new social

engines. Berners-Lee, Weaving the Web, 1999
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Discussion points

1. Citation in tomorrow’s sense-making
network of humans and machines:

— What are the artefacts / social objects?
— How and why are they cited?

2. Think about an ecosystem of interacting
Scholarly Social Machines

3. Science as Social Computation?
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