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1) William Fedus et al.(2021.1.11.), Swtich Transformer: Scaling to Trillion Parameter Models with
Simple and Efficient Sparsity, arXiv:i2101.03961v1.
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3) CCC, AAAI(2019.8.), A 20-Year Community Roadmap for Artificial Intelligence Research in the US.

4) MIT Technology Review(2021.2.24.), 10 Breakthrough Technologies 2021.

5) R. Evans et al.(2021.4.), Making sense of sensory input, Artificial Intelligence, Vol. 293.
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7) Mark Chen et al.,(2020.7.), Generative Pretraining from Pixels, ICML 2020.

8) Alec Radford et al.(2021.2.26.), Learning Transferable Visual Models From Natural Language
Supervision, arXiv:2103.00020.

9) Aditya Ramesh et al.(2021.2.24.), Zero-Shot Text—to-Image Generation, arXiv:2102.12092.

10) Yuqui Huo et al.(2021.3.11.), WenLan: Bridging Vision and Language by Large—Scale Multi—-Modal
Pre—Training, arXiv:2103.06561.

11) Junyang Lin et al.(2021.3.1.), M6: A Chinese Multimodal Pretrainer, arXiv:2103.00823.
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12) Gabeur et al.(2020.8), Multi-modal Transformer for Video Retrieval, ECCV 2020.

13) AIDA(Active Interpretation of Disparate Alternatives) Project('17~'19)

14) FuturePulse: Multimodal Predictive Analytics and Recommendation Services for the Music Industry,
www.futurepulse.eu.

15) https://owkin.com/machine-learning/multimodal—-data—integration/.

16) https://developer.nvidia.com/nvidia—jarvis.
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17) Karen Hao(2021.2.24.), Al armed with multiple senses could gain more flexible intelligence, MIT

Technology Review.

18) David Silver(2021.10.), Reward is enough, Artificial Intelligence.

19) QIzto] dligsta] gt WA oz sfAAE AU A (emergent) W5 & 4 k= 9w

20) DeepMind(2021.07.27.), Open—Ended Learning Leads to Generally Capable Agents, arXiv:2107.12808.
21) Will Douglas Heaven(2021.8.11.), An endlessly changing playground teaches Als how to mulitask,

MIT Technology Review.

22) Will Douglas Heaven(2021.6.15.), Al is learning how to create itself, MIT Technology Review.
23) Hinton(2021.02.22.), How to represent part—whole hierarchies in a neural network, arXiv:2102.12627v1.
24) GLOM- agglomerate(‘Z#|th), glom together(37 &35l QIth 59 FdAA F, AELS Izt
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H 1 ATEQIX 1.0 vs. ATEQ|Y 2.0

= ATEQN 1.0 ATEQN 2.0
N 19400 ~ &2y 20104C] =8 ~ Sz
YA A2 (Top-down) 7{&4(Bottom-up)
2 QIZto| =2let =HE FH HO|E{et Eefde Sl
. olof| 7|gtslf QIZto] Rstn AUE == ARYH AA2 =218 Y
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s B2 A2 AA
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25) Andrew Kapathy(2017.11.12.), https://karpathy.medium.com/software-2-0-a64152b37¢35.
26) ARK Invest(2021.1.26.), Big Ideas 2021., McKinsey(2021), The top trends in tech.
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ShAE, 419 gels PR g5 A o] ofd Hlofe] AF(wol% A, i)
AT 4 BE Fal B A olFol

a8 3 24 24 Al HojE 42| Al ds 74 HlW
Improving the Model vs. the Data

Surface nspection |
Solar panel |

Steel defect detection

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W Data-centric M Model-centric Baseline

% Z2: Andrew Ng(2021.3.24.), A Chat with Andrew on MLOps: From Model-centric to Data-centric Al.

211510 A2} 2HA

oL

27) 2025 MLOps AlAl A2 oF 409 23] o/ (Fobes(2020.8.1.), MLOps: What you need to know))
28) Andrew Ng(2021.3.24.), A Chat with Andrew on MLOps: From Model-centric to Data—centric Al,
https://www.youtube.com/watch?v=06—-AZXmwHjo.
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x Z2{: Azalia Mirhoseini et al.(2021.6.9.), A graph placement methodology for fast chip design, Nature.

29) Azalia Mirhoseini et al.(2021.6.9.), A graph placement methodology for fast chip design, Nature.
30) Katherine Lee et al.(2021.7.14.), Deduplicating Training Data Makes Language Models Better,
arXiv:2107.06499.
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31) Superb AI(2020.10.10.), https://www.superb—ai.com/ko—blog/mlops—is—the—next.
32) Andrew Ng(2021.4.10.), Big Data to Good Data: Andrew Ng — Be More Data—Centric And Less
Model-Centric and more..., https://www.youtube.com/watch?v=SrTncz6qCKU.




ETRIZ} Hf2H2 20223 10CH 7| AY o0

A T Al] ool sz A geld mlo] AAGET 9T HlEv2
2RO 52 P Sl TEY ()olee] B2 ISk Zo] nl e
5 AmEge] 20 W) dold Al WHEA| E AR A, Aok 2 A 5
A 419 Hopl 74 Fagh Amegele] AW FAR ke BT A%

v}

oll

M

JO“

QIE|rECt 2 Ik, Tloje| BEZo) Chy|

0 ATEo] 2.0 Alths Hlolg)7t AAR TS Aok 2kg58al, Aeid 5
Aol HE FopolA] AZELo] /Y 5 EolH, A SHolA QIEYlEH
= 92 n|E Aoz 7Y
dajdo] ZLsle ‘ATE o] 2,02 3ES 15~20 EoF A AlA
oF 30x g S7HIAEH 17% *FHAZE A= o

¥ X 204 SO M AMA FA AIDE
B717t ojys IE SLEER-EEN

AmEFe] 208 202597K] A A Al A FRE oF 18409 Belz ZHABF
3847 A71E o ARE G F Ao 1Y

o Holrbd Hlolelst FEske 4XEYe] 2.0 Alrjoll= dlolele] Farlo] Ate
A7) Bobs ol tﬂohﬂ RS St =7 7 502 SjE HoR o
s)7]el, Elolelg 7k HekAto g Q4sted he Wk Silo] Wa
A S ) S delel i ARVANOIS, Hlole 7 oliel il o
F, BUE oi9 o2 A2 Aska 9lon] ol JriE 7F 259 32 U9
= Ale} dloje] B9E] Ajael S92 7R nlRe kekn Hobg Adtskit #7t
A%te Mk dolele] AR2e o5g Hcfa 1y
Fa S A5 dolele] F9] ojde] el SAlstel Wge] 2AW, FHe

1
i
>
N
@
:I:‘:
O

Hf Aol FH2> A4 ZA(Adequacy Decision)= -&of HlolH 92 51&
A A A4S 2Rt HQI ol Haeh ggofat TS F -euEre] Hole3r ol

sto= 'Holy £ Jlide Edsior s, ol A Feds 7171 sl =7t 2F
glofe] BHoFoo] et =7Hdef do] Ea

33) Karen Hao(2021.4.1.), Andrew Ng: Forget about building and Al-first business. Start with a
mission, MIT Technology Review.

34) ARK Invest(2021.1.26.), Big Ideas 2021.

35) AL (2020.12.), AtolH-57ke] AT}, oA AT,
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36) Accenture(2021), Get ready for the quantum impact., Boston Consulting Group(BCG)(2021.7.),
What happens when ‘If turns to “When' in Quantum Computing?
37) Jay Gambetta(2020.9.15.), IBM’s Roadmap For Scaling Quantum Technology, IBM Research Blog.
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UATE] M
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H 2 LAEREH 2 7= Y 7Y
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Quantum Inspired Computing Fujitsu Digital Annealer, MS
Quantum Annealing Systems D-Wave Systems
. IBM, Rigetti, Quantum Circuits Inc, Google,
Superconducting Gate QC . . .
Current = < Q Intel, Alibaba, Chinese Academy of Sciences

Honeywell, 1onQ, Zurich Instruments, Harris
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NTT, Shanghai Jiao Tong University, Xanadu,

Trapped lon QC

Photonic University of Science and Technology China
Emerging Neural Atom PASQAL, Wuhan Institute of Phisics and
Chinese Academy of Science, Atom Computing
Topological MS

CQC, 1QBit, Q-CTRL, Aapata Computing,
QC Ware, Strangeworks, Entropica Labs

Software and Consultants

% 22| Gartner(2020.12.3.), Predicts 2021: Disruptive Potential During the Next Decade of Quantum Computing.
[2 HAZ2 Gartner2| SIS 2O} ARZE[QUCM, AR AR AELIEE. 2= O Al Gartnerofl 22[6HA17| HIZILICE]

38) Tractica(2019.8.), Quantum Computing for Enterprise Markets.

39) Yole Développement(2021), Quantum Technologies 2021 — Market and Technology Report 2021.

40) Gartner(2020.12.3.), Predicts 2021: Disruptive Potential During the Next Decade of Quantum
Computing.
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41) Qiskit Runtime, https://qiskit.org.

42) Wired(2019.4.),Microsoft Is Taking Quantum Comuters to the Cloud.

43) InfoQ(2020.8.18.), Amazon Releases Quantum Computing Service Braket into General Availability.
44) TensorFlow, https://www.tensorflow.org/quantum?hl=ko.

45) Venturebeat(2020.9.23.), Baidu offers quantum computing from the cloud.

46) Frank Leymann et al.(2020.3.13.), Quantum in the Cloud: Application Potentials and Research
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712((S ge)
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% 22{: Boston Consulting Group(BCG)(2021.7.), What happens when ‘If turns to ‘When’ in Quantum Computing?
[2 A2 BCGY| 5712 20t ALBE|UCH, XAHE HAHRI0)| UELICE 25 08 A| BCGOI| 22[otA|7| HIZLICE]

Opportunities, arXive:2003.06256.
47) Boston Consulting Group(BCG)(2021.7.), What happens when ‘If turns to “When’ in Quantum Computing?
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49) Gartner(2020.12.3.), Predicts 2021: Disruptive Potential During the Next Decade of Quantum Computing.

50) Venturebeat(2021.10.21.), Gartner advises tech leaders to prepare for action as quantum computing
spreads.
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51) Gartner(2021.3.31.), Maverick® Research: Digital Humans Will Drive Digital Transformation.
52) https://en.wikipedia.org/wiki/Miquela.

53) https://studios.disneyresearch.com/digital-humans/.

54) https://ict.usc.edu/groups/virtual-humans/.
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57) Gartner(2021.3.31.), Maverick* Research: Digital Humans Will Drive Digital Transformation.
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