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I The Fourth Paradigm

Data-Intensive Scientific Discovery (20094F)

B SEEREIE ERRE STERIFEIORL,

B X-InfoOBt=ZiEg

Science Paradigms
» Thousand years ago:
science was empirical
describing natural phenomena
« Last few hundred years:
theoretical branch
using models, generalizations
« Last few decades:

a computational branch
simuwiating complex phenomena

« Today: data exploration (eScience)
unify theory experiment, and simulation
~ Data captured by instruments
or geneated by simulator
- Processed by software
= |nformation/knowledge stored in computer

= Sdientist analyzes databasa/filas
using data management and statistics

©2022CcrDs | 18
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X-Info

» The evolution of X-Info and Comp-X for each discipline X
« How to codify and represent our knowledge

& Instruments IF"‘*‘"’[?

Other Archives L Facts,
Literature [ Facts
Simulations | Facts. s

e Vi

= Answers

k.

The Genenc Problems

« Data ingest

+ Managing a petabyte

« Common schema

« How to organize it

« How to recrganize it

* How to share it with others

« Query and Vis tools

+ Building and axecuting models

+ Integrating data and lterature

« Documenting experiments

« Curation and long-term preservation

The
FOURTH
PARADIGM

Data-InTENSIVE ScienTiFic Discovery

88 : MICROSOFT RESEARCH

Y CRDS )

JSTI



“To help businesses discover, develop, and

| 3@ Material Genome Initiative (20114F) *

and lithium
ionbtt md compt and iPods
ing
ster.

0 ge

HRBIROAE— REDAMEEDIC ) RO e o

. tthmktpl w dtf
t -President Obama (Jun

s to get
brd

[ZEYDT ) LE. ADDIEEDHAENE
[ FART LI FEARTEATIEER 1187t RDMEAEDE

1. ME-MRARCBVT, 5T8. T4, EREESRIRE7J0-F
ZERICTBICHDORAFR A = DE ESZ

2. EBR ETR. ERmOMS

T=ANDBE BT ) ARIREDEE

4. MHFKEDODAMEK e

Experimental Digital
Tools Data

W

BH. COLK—MDORICE, ALIFEAD. HimFEE, T -IN(Z> (%, \ Materials Innovation
VCOTcREE(T—) TR,

©2022CcRDS | 19



I EBEFE (Deep Learning)DHIREFEIRAIT — LA (20124FEtH~)

W F BRATDE L x By T —INES]
BEE2RT —LDEERT—IDBI =/ ETF N EAFTERR SB3RT — AT B DVERK.

ZE_1—5)L7rwv hDJ—27(Deep Neural Network)% B\ it 23 1524
E3RAIT — ADHI
PP (A)IERIZDEAFETRDBZEHSHO L

AFHE e BB
" 9 -5 — ssam
T IR o e e, —
3 28
c B
B8 (B)EESEOHBAZO%EL TEEIL

am ]

DI + QAR

&
R

V& H;EH/—F
(HEREHE S — )

HE : B5#&— (CRDS) ¥

©2022CcrRDS | 20

CRDS |
JST.



448= A - == \ B S, MEF =2 26 '
i B AIlCLDT, BHROER. XFIRENI-DDRHEHEN DN RE M LUE,
I AIa);i{fI Hg JEE B HUVAIRAHIEIZLT S5 ~ 6 ETICAD B TEREERINTER.

HBIETIV

B 20124 [EHAHZ1—-SINFYRI—T (CNN) IHEGREEHE TIERFRLLERU UERINEEEZFE (ILSVRC) .
B 2015%F, AMCLDERERHDIS—R%2 TE% (ILSVRC) .

B 2016%F. 175 (AR BN ADEIRICT 1 —T5— 2> AU T35 A,

B 20184, KEFDASVERRHAIRAEZAR I DAIZ VT )\M %2, AINERARRIREZRZ T I EEREae U THID THRER.

ERETIV

B 20144, BURERDTZHDT7ILTU XL THENERTRY fD—2 (GAN) 1 XK.

B 2017%., >+ —TJS>——>J%=RBuzaF4ERk VAE(Variational Auto-Encoder)] F3&.

B 2017FEMNS. HFRHPTAI (BIF) RX2Fv—He EXFERES T & HREAFTE LA,

B 201959A. Insilico Medicinett(d., BE2~3FZETDIU— RMEEMDREN SHIERKERE T2, AIZHAT. DIHM21IHTET .
EVVDFRNZEFRR.

B 2020%F1H. KAAFERHEE LIS F 7 —ExscientialFAIZFRA U CAIR UZFHFRIE@EEMD T 1 — X1z Mg SRR, ERFET

RPN D LT3, 12DARE TR T,

B T3 %@ EBTORUEETFE. MIEFB L SUTHERDEU TMMEZRAIE I 2L TEN | 2F B I 2F % [TRIX (IRRR) iR

=179 2246 =T FHIEEREMN | DIEDIRUICED., SAEBHISDA SIS TEENRHIEZI T 2T FE(C,

AL FEZED—DICESTHIVORER | EIF(EN BT RCB DR DOEV—F |Z5TE I 27N IV LSS,

2016£E. Google (Deepmind) HFFUZAIphaGoh T3,

201 7€tENS. {EZRIGTRIPAIZICAVSBN S,

SR - SR0LEBETI

B EFHIT. BIEZRETER. %Babylon Health (2013~) DAN—RIAUCLZF 7Y T, IRTEDMAAEIRZERE I 2EEMEL TNSZ Y —-EX,
Covid-19(cEFHINT,

20184, GoogleN'BARSFEUIEET )L BERT |ZFER

2021548, X170V M EEZRERZFNTDENuancez160ER)L ($I2J8F) TEUXT25TEIZFHETR. Nuance®VI M1V IEREEEDS
SERIES . S COREA RN E PN RGBT, (Cros

©2022CRDS | 21 -




I Materials Acceleration Platform (2018%F)
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