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:“"” Thomas Ku:if‘?n (1922 1996) apresenta em seu 11vro A - i
~ 1._Aestrutum das revolugoes czentzﬁcas (1962) a noc;ao de mudanga{
de parad1gma - |

: W uma mudanga fundamental nos conceztos baszcos e
| pmtzcas expemmentms de uma dzsczplma czentzﬁca

"f"».Uma revoluc;ao Clentlﬁca ocorre quando 0S c1ent1stas -
’fﬂencontram anomalias que ndo podem ser exphcadas pelo B
»‘ -:’:i...f._paradlgma umversalmente ace1to dentro do qual 0 progresso
. Clen’uﬁco tem 51do fe1to - *




| ~°_fzcomo n1ve1s ace1tave1s de erro ou s1mp1esmente lgnor adas :

_"_nao tratadas | «.__ -

= Quand() um numero suﬁc1ente de anomahas 81gn1ﬁcat1vas se

—j‘,facumula contra um paradlgma atual | dlsc:1plma c1ent1f1ca =
5 f _"*'*-’:-zlangada em um estado de crise. Durante a crise, novas 1de1as
'vf?.,l‘?.ff’;—?talvez anterlormente descartadas sd0 experlmentadas -

& :‘Eventualmente um novo paradlgma é formado, que ganha seus_.‘ £
f‘proprlos novos seguldores e uma batalha mtelectual ocorre ]




-~ | Figure1.4 System imagined by Thomas Digges (c. 1546-95) and drawn

~ to accompany his Perfit Description of the Celestiall Orbes. The label for his

: - outermost sphere says that “the orbe of starres fixed infinitely up

- extendeth hit self in altitude spherically.” This space is also the court
of celestial angels and a site of endless joy. (Adapted by Layne
Lundstrém.)

Figure 1.3 An Earth-centered system with the order of the planets as
given by Ptolemy. The system ends with the sphere of fixed stars.
(Credit: Layne Lundstrom.)
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+ Mudanga de parad1gma do
- 7‘_mode10 Ptolemalco 5 um
'modelo hehocentnco

. Lenta transu;ao de geo para 1e11ocentr1smo durante 0 séc. XVI

Copermcus (1473 1543) GalL eo (1564 1642) Kepler (1571 1630) '

. A anahse de Kuhn sobre a Revolugao Copermcana enfatlza que,
. 'f_no seu inicio, 0 novo modelo nio apresentava previsdes mais  §
‘-:"‘-_rprec:lsas para as posu;oes planetarlas comparado com o 81stemaf
= 7Ptolema1c0 Mas a proposta conquistou alguns pensadores com

’_"base em uma promessa de solugoes melhores e mais sunples  _;1-'.



https://en.wikipedia.org/wiki/File:Apparent_retrograde_motion.gif

Kuhn useu a 11usao

- optlca tomada famesa

| !’por Wlttgenstem para

-1'.’V-'demonstrar a mane1ra
"4",'.".;—_pe1a qual uma mudan(;af'
' : I-g__,v_de paradlgma poderla
.._"i":fazer com que se V1sse a

mesma mformagao de ”

A'.».f{:_?;:'__f_uma manelra dlferente

Pubhc Domam https / /

'.:"i‘.._f,]commons wﬂqmedm org/w/ mdex php?fg’--.-

curld 667017
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Na altima década tem sido
proposto que estamos
vivenciando um quarto
paradigma de como a

esquisa cientifica é feita
Y PARADIGM

DATA-INTENSIVE SCIENTIFIC DISCOVERY

em geral, independente da

disciplina

TONY HEY, STEWART TANSLEY, AND KRISTIN TOLLE

https://www.microsoft.com/en-us/research/publication/
fourth-paradigm-data-intensive-scientific-discovery/
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Ciéncia Empirica

And God Said
V- D = Pfree
v.B=0 Ciencia
23 0 3 o
VxE=-37 Computacional
N % ﬁ — j;'ree + % ':E[.'L;.?.L':;'_"..‘;.:2:‘1.‘:':‘33‘.:.'.:::""1.:4:_':..‘;.;1 - :
and then there was |- I
light. = ;
. - eScience

Evolucdo dos paradigmas

cientificos, tal como proposto
por Jim Gray, 2007
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Nicolas Camille Flammarion, Paris, 1888

Milhares de anos atras:

a pesquisa cientifica era puramente
empirica-descritiva, baseada em observar e
descrever os fenOmenos naturais



And God Said
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Ultimos séculos: and then there was
light.

A ciéncia torna-se teorica, com Leis
de Kepler, Leis de Movimento de
Newton, Equacoes de Maxwell...

Usam-se modelos e generalizacOes.
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A 48-hour computer simulation of
Typhoon Mawar using the Weather
Research and Forecasting model

By Atmoz (talk) -
Typhoon_Mawar_2005_computer_si
mulation.gif, CC BY-SA 3.0
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Ultimas décadas:

modelos tedricos se
tornam muito
complicados para serem
resolvidos analiticamente,
e 0s cientistas comecaram
a simular.

Essas simulacoes
determinaram o

desenvolvimento
cientifico recente.


https://en.wikipedia.org/wiki/2005_Pacific_typhoon_season#Typhoon_Mawar
https://en.wikipedia.org/wiki/Weather_Research_and_Forecasting_model
https://en.wikipedia.org/wiki/Weather_Research_and_Forecasting_model
https://en.wikipedia.org/wiki/Weather_Research_and_Forecasting_model
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FROM IDG

SKA telescope to generate more
data than entire Internet in 2020

An exaflop-capable supercomputer, storage of at least 1.5
petabytes and data centres around the world will be required say
scientists

Hamish Barwick (Computerworld) =
DDA - -
07 July, 2011 12:05

https:/ / skatelescope.org/

“This is a software and IT telescope in many senses because of

. _ the data challenges due to the amount it will generate, the
Inicio das OPpEracoes amount of information that it passes and is going to process,’
cientificas previstas Quinn said.

para meados dessa

, "This telescope will generate the same amount of data in a day
década.

as the entire planet does in a year. We estimate that there will be
more data flowing inside the telescope network than the entire

13 paises envolvidos. internet in 2020



"The world of science has changed, and there is no
question about this. The new model is for the data to
be captured by instruments or generated by
simulations before being processed by software and
for the resulting information or knowledge to be
stored in computers.

Scientists only get to look at their data fairly late in
this pipeline. The techniques and technologies for
such data-intensive science are so different that it is
worth distinguishing data-intensive science from
computational science as a new, fourth paradigm for
scientific exploration."

Jim Gray
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‘Alexander Szalay at TEDxCaltech

https:/ / youtu.be /hB9204H46hc

~ Evolving Science and Technology in
Cyberspace

TEDxCaltech - S. George Djorgovski -



https://youtu.be/hB92o4H46hc
https://youtu.be/FB33pV2L0Vo

