The Evolution of
Scholarly Communication




1/7th-century beginnings

"PHILOSOP HICAL
TRANSACTIONS:

GIVING SOME

ACCOMPT

or THE PRESENT
Undeftakings , Studies , and Labours -

O F THE

IN(:LNIOUS

IN MANY
"CONSIDERABLE l’t\RTS
OF THE

WORLD

CHYMICO.PHYSICAL

Vol I Boyle's Law: P,V = PoV, Doubts & Para loxes.

Decreasing v_o\lume increases collisions and increases pressure. Toahing the
SPAGYRIST'S PRINCIPLES

Yor Ao 16 6 5, and 1666. l— — | &4 ' HY I‘((;)u.:':d{/{hl-‘;(f';\l ‘

s they are wont to be Proposd and

o Defended by dhe Geoealiy of _
L. &R —C W ALCHYMIZTS

. » In l'lC SAVO T, ' ‘ k & hmmgra{ e Déscatc _—
Printed by L. N. for John Martyn at the Bell, a little with- X & il e
out Temple-Bar , and Fames Alleflry in I)xd “Lane,' "’v ‘_WL ‘ . g Ocvewiecmid E

Puintcis to the Ryl Secicry, P, = 100 mm Hg P’ = 200 mm Hg B it i fos, it
Fig 17-5 Sdl.lh&('mv&.r:d':am?-\kv‘.




21st-century revolution




A lot has happened in 25 years
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Experiments in web publishing
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Computers change everything

"About twenty years ago people noticed
computers and TV were on a collision

course and started to speculate about what
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Even phones have become computers

>

P e o "7wu~ -




And software changes everything too

ESSAY

Why Software Is Eating The World

O Email  ¢up Print E{ 449 Comments [i u m

€1 A WEEK FOR 12 WEEKS

»SUBSCRIBE NOW
By MARC ANDREESSEN

August 20, 20

This week, Hewlett-Packard (where | am on the board) announced that it is exploring
jettisoning its struggling PC business in favor of investing more heavily in software,
where it sees better potential for growth. Meanwhile, Google plans to buy up the
cellphone handset maker Motorola Mobility. Both moves surprised the tech world. But
both moves are also in line with a trend I've observed, one that makes me optimistic
about the future growth of the American and world economies, despite the recent
turmoil in the stock market.

In short, software is eating the world.

More than 10 years after the peak of the

1990s dot-com bubble, a dozen or so

new Internet companies like Facebook

and Twitter are sparking controversy in

Silicon Valley, due to their rapidly growing

private market valuations, and even the
In an interview with WSJ's Kevin Delaney, Groupon occasional successful IPO. With scars
and LinkedIn investor Marc Andreessen insists that from the heyday of Webvan and

the recent popularity of tech companies does not

constitute a bubble. He also stressed that both Apple Pets.com still fresh in the investor
and Google are undervalued and that "the market . et -
doesn't like tech.” psyche, people are asking, "Isn't this just

a dangerous new bubble?"




Science is changing too

 More collaborative and global

* More automated and digital




Increasing collaboration

Cottage-industry Industrial-scale
science science




Increasing collaboration

THE BRAIN INITIATIVE™
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Increasing collaboration

nature International weekly journal of science » Advanced search

Home | News & Comment | Research | Careers & Jobs | Current Issue | Archive | Audio & Video | For Authors

Archive Volume 521 Issue 7552 Research Highlights: Social Selection

E-alert RSS [ Facebook [ Twitter

Fruit-fly paper has 1,000 authors Recommended

Genomics paper with an unusually high number of authors sets researchers buzzing on
social media.

Chris Woolston

13 May 2015

Italian scientists vilified in wake of olive-tree

= c . L deaths
] poF | W, Rights & Permissions
Police investigate researchers' role in devastating

bacterial epidemic.
Author lists have grown lengthy in many fields of

science, but when a Drosophila genomics paper!
. . . Recent Read Commented Emailed
was published with more than 1,000 authors, it

sparked discussion online about the meaning of - . Ancient humans brought tools to Europe
authorship. The paper, published in the journal } Nature | 01 June 2015

G3: Genes Genomes Genetics, names 1,014 . Sawfish spawn without sex

authors — with more than 900 undergraduate L [OA] LD 2

students among them. Zen Faulkes, an . Mysterious die-off sparks race to save saiga
- antelope

invertebrate neuroethologist at the University of Nature | 01 June 2015

Texas-Pan American in Edinburg, questions on These authors were among 1,000 who were . Nigeria's new leadership raises hopes for
his blog whether every person made enough of a  involved in a fruit-fly genomics paper. science




Increasing globalisation

UNITED KINGDOM UNITED STATES
International collaboration has almost The country is less internationally
doubled in the past decade. collaborative than those in Western Europe.
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Source: ‘The Fourth Age of Research’ by Jonathan Adams, Nature 497, 557-560 (2013)



Increasing automation
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Increasing digitisation




More data, more software

The Fourth Paradigm: Data-Intensive Scientific Discovery

Presenting the first broad look at the rapidly emerging field of

data-intensive science

The

B @OSUBRSTRH
PARADIGM

DATA-INTENSIVE SCIENTIFIC DISCOYERY

Increasingly, scientific breakthroughs will be

powered by advanced computing capabilities
that help researchers manipulate and explore
massive datasets.

The speed at which any given scientific
discipline advances will depend on how well
ts researchers collaborate with one another,
and with technologists, in areas of eScience
such as databases, workflow management,
visualization, and cloud computing
technologies.

In The Fourth Paradigm: Data-Intensive
Scientific Discovery, the collection of essays

expands on the vision of pioneering computer

scientist Jim Gray for a new, fourth paradigm

of discovery based on data-intensive science and offers insights into how it can be

fully realized.

Download The Fourth Paradigm
w resolution (6 MB)
t, high resolution (93 MB)

s By chapter and essay

Related Resources




Scientific paradigms 500BC - 2010AD

. Empirical: describe natural phenomena

2. Theoretical: use equations and generalisations




A vision for data-intensive science

The
FOURTH
EYARRVARD LGN

DATA-INTENSIVE SCIENTIFIC DISCOVERY

. Foster both the development of software tools and support for these tools.
. Invest in tools at all levels of the funding pyramid.
. Foster the development of generic Laboratory Information Management

Systems (LIMS).

. Foster research into scientific data management, data analysis, data visualiza-

tion, and new algorithms and tools.

. Establish digital libraries that support other sciences in the same way the

National Library of Medicine supports the bio-sciences.

. Foster the development of new document authoring tools and publication

models.

. Foster the development of digital data libraries that contain scientific data (not

just the metadata) and support integration with published literature.




A brief reality check




Technologies of choice in the lab
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And science has huge challenges
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S Korea stem cell success 'faked’

A South Korean cloning
pioneer has admitted
fabricating results in key
stem cell research, a
colleague claims.

At least nine of 11 stem cel
colonies used in 2 landmark
research paper bv Dr Hwana LA

Sung .
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BRAVE THINKERS NOVEMEBLH

Lies, Damned Lies, and Medical

Science

Much of what medical researchers conclude in their studies is misleading, exaggerated, or
dactors—10 a striking extent—still drawing upon misinformation in
loannidis has spent his career challenging his peers by

O ArONN . D

Washington's lawyer surplus

How to do a nuclear deal with Iran
Investment tips from Nobel economists
Junk bonds are back

The meaning of Sachin Tendulkar

HOW

John P.A.loannidis

Robyn Twomey Redua

were circulating in Greek hospitals that surgery residents,

Ipel time, were falsely diagnosing hapless Albanian

endicitis. At the University of Ioannina medical school’s

newlv minted doctor named Athina Tatsioni was discussing

factors that influence this problem and

some corollaries thereof

Modeling the Framework for False
Positive Findings

Several methodologists have

pointed out [9-11] that the high

rate of nonreplication (lack of
confirmation) of research discoveries
is a consequence of the convenient,
yet ilHfounded strategy

conclusive research fin,

the basis of a single study assessed by
formal statistical significance, typically
for a pvalue less than 0.05. Research
is not most appropriately represented
and summarized by pvalue
unfortunately, there is a widespread
notion that medical research articles

Open access, freely available online f
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field targets highly likely relationships

rches for

tionships ar

and millions of hypotheses th
be postulated. Let us also consider,
for computational si
circumscribed ficlds w
is only one true relationship (
many that can be hypothesized) o
the power is similar to find any of the
several existing - nships. The
prestudy probabi hip
being true is R/(R + 1). The probabi
of a study finding a true rel
reflects the power 1 - B (one minw
the Type Il error rate). The pro
of claiming a re nship when none
truly exists refle
rate, &. Assuming that cr




Digital Science grew out of Nature




Journals play a key role in research

Learning about
discoveries

B discoveries
A




Helping researchers in the lab (1)

Planning
experiments

BIORAFT




Helping researchers in the lab (2)
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Handling data

Sharing
results

Evaluating
results




Back to publishing

discoveries

6verleaf




The research cycle
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Research outputs and attention
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Research inputs (aka grants)
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The research and career cycles
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Summary of our approach

o efine your mission broadly

. eparate new activities from established ones

« Start small, stay nimble, build systematically




How science communication will change

 Minimum and maximum publishable units

« Journals versus databases




Maximum and minimum publishable units

MOLECULAR STRUCTURE OF b q ;
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Journals and databases
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The Ten Main Classes

GENERAL WORKS
PHILOSOPHY
RELIGIONS
SOCIAL SCIENCES
LANGUAGES
NATURAL SCIENCE
TECHNOLOGY
ARTS/RECREATION
LITERATURE
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Science communication of the future will...

« Encompass a vast range of ‘publishable unit’ size

 Have the characteristics of both journals and databases
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Back to the future
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