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NPJ Comput. Mater. 8, 84 (2022)

Increasing speed, automation, and scale

—

Computational

Empirical
Science

1st Paradigm

Observations
Experimentation

Theoretical
Science

2nd Paradigm

Scientific laws

chemistry, etc

Physics, biology,

Science
3 Paradigm

Simulations
Molecular dynamics
Mechanistic models

Big Data-driven
Science

4™ Paradigm

Big data, machine learning
Patterns, anomalies
Visualization

Accelerated
Discovery

oy
[ Study |
£ ‘

1 i §
! Accelerated \
TSN scientific

1
\ ]

Method
1 A
/
[ hssess |
S~

Scientific knowledge at scale
AI generated hypotheses
Autonomous testing

1600s

1950s

2000s
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AI= 0|O] 1}

AION THE RISE

The share of research
papers with titles or
abstracts that mention Al
or machine-learning terms
has risen to around 8%,
analysis of the Scopus
database suggests.

= Computer science

= Physical sciences
Life sciences

= Social sciences

= Health and medicine

= Total

~~
-
-
<
~

M=

25%
Proportion
of articles

20

oF T T T l
1983 1993 2003 2013 2023

B

Nature 2023: MM A 1600Y utatXt CH& HEERAL
+ 202349 FEE =29 &F 30%7t AI/ML ZE
+ 90% WtEHAE: AL R8I0, O 86 B A

AIANTICIPATIONS

Q: How useful do you think Al tools are for researchers in your field?

M Essential W Very useful  m Useful Slightly useful ~ ® Not at all useful

Respondents who use Al in research

Respondents who don’t use Al in research

0 20 40 60 80

100%

Q: How useful do you think Al tools will become for
researchers in your field in the next decade?

Respondents who use Al in research

Respondents who don’t use Al in research

0 20 40 60 80 100%

Wht dds I'oney power
Jond your haire nopper

pom?
. QIZko| Q1Of(R0f, AE, 48} sH& U KY A4t
——— — X—{ Al o HEO your sheiroesat mase
° O._'IO'IE —'lion_:’E._l Eﬁiﬂ X| = 7||_|'—E
SF A — ral L
OIZtT 2EF & QU A B
— A =t w1 0] —_ . —
. DA RS S YAro| Halw X2
thall soppoit Hont the
and you?
“Nrers yous hoho ihe
sequedte lacliem the
@ shell
e
atst Al B
orftap. "anslourt yous
recipe!
EH =N =] EH A S: =
- Aol M (EES 7= =2EE, 4Ty )
ShA O X AH A}
RESTS H;’ — N R AlphaFold2
. XI- Od ol_i Aol- = jé! Aﬂ 7:” 9| % 7&‘ oI_I- _E_X-” oH 7E:‘ Predicts 3D protein structures based LLM
- onamino acid sequences, grounded Generates human like text by predicting
o +_| gf . +_| _+_ XH % AH E—E— HEI' ?_1 _I__Il' I‘” 5(%" tl') 0—1 tl in physical and chemical principles the next word in a sequence, based on

statistic patterns from vast text data
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Google Cloud

Al= ME2E 29

subagents

Agent Framework

LLM
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Agentic Application

> 3P Blackbox Agent 1
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£ OpenAl GPT 5 Pro

@ Claude-4 Opus

+. Gemini 25 Pro

& OpenAl GPT 5 Pro (Vision)
<L OpenAl GPT 5 Thinking
@ Grok-4

5 OpenAl GPT 5

@ Claude-4 Sonnet

% Gemini 2.5 Pro (Vision)
@ Perplexity

o DeepSeek R1

@ Claude-4 Sonnet (Vision)
* Gemini 2.5 Flash Thinking.
& OpenAl GPT 5 (Vision)

@ Claude-4 Opus (Vision)
& DeepSeek V3

W Mistral

@ Liama 4 Maverick

& GPT-5-Thinking-Vision
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@ Grok-4 (Vision)
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Data Center vs Office Construction

Data Center Construction nding i cketing Amidst the Al Boom

— US Data Center Construction Spending
US Office Construction Spending

ChatGPT
Launck

Al CIX{ Izt =

AIE M2 stEo=R

M2 Al 22a}

- 16 -
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Microsoft 14 (2HAL 13, MAL 1)

Google 10 (2FAL 10)
Amazon 9 (2FAL 8, MAL 1)
Adobe 8 (HAt 6, AL 2)
Meta 8 (AL 8)
NVIDIA 7 (AT
Qualcomm 7 (BFAFT7)
Snap 3 (AL 2, HAF1)
Sony 3 (2fAL 3)
Apple 2 (44t 2)
Allen Institute for Al 2 (dkAL 2) ;
Microsoft
NEC Labs America 2 (AL 2)
Polymerize 2 (HAt 2)
WorldQuant 2 (2FAF 2, MAt 1) = Microsoft
Disney 1 (8HAH) = NVIDIA
Tencent Al Lab 1 (2HAH) " Qualcornm
IBM 1 (2HAH) =Snap
Riken 1 (2AH) u Tencent Al Lab
u Valence Labs
Valence Labs 1 (2HAH)
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T £ A= 0| L] M E| H(Mmaterials Genome Initiative, MGl)
20113 O|=0| A|&fot Z 7L Kt T2 QMO =)
CIO|Ef- A MR . D EMH S Sl MK O| &> HHE- 4EIFALS

7| 1020F 0| M HYt £=FEO 2 ThE

SH4] OFO|C| Of
\ <O| C[&=A] Al EF 2 T4l A]-Z2]] 0] M (DFT, CALPHAD
e S)t Aoz QU xS HA F3ICt
- <2 H|O|E{H| O] £ (O]|: Materials Project) 2} ET=
T | Edf AY.AAHO|EHE Z]%HCE
INE|BEE.EHoR SHAS WEH HSSIL,

MA-7HE-H52 e IMEEE A AR 2 2
SEECEEE
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BT HO|H-=+ HE{A =H, o1 2.

CHEE LA HOIHE 7|8tz ot Mz ZO0F L2 0|8 23 ST
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