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ᶊ᷀ḁḇḦᶹḂ
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Apple Tesla

ḅḝḐ
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ᶚᶛḇḞḴḋḐ
ᶊ᷀ḁḇḦᶹḂ

ḅḝḐ

50 ḗᴻḑ

TT03 ᶆPhoto by Neil Soni on Unsplash Photo by Vlad Tchompalov on Unsplash



3838Copyright © 2021 NTT DATA Corporation - NTT DATA Technology Foresight 2021

ᶱ ᶊ
Ɫ

ᶍ ᶎטּ ÚḦḁḟḵḈ᷄Ḑ
ᶝᶪ

1. ḙᴻḅḒḱᶹḂᶍ ᵫ ᶱ ᵣ
ᵡᶨᶥᶪḛḀḕḁᶊ ᵸᶪ

ᶝᶇᶠᶇ
1֯ḙᴻḅḒḱᶹḂ

ᶍ
IST02 ᶍ
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ᶡ
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ᶍ ᶆᵡᶩ ᵰᶪᴳ

ḅḝḐᶆ
ḗᴻḑᶎḦḁ

ḅḝḐᶻᶼᶷᶊᶧᶪ ᶇ
ᶍ ᶆ ᵶᵾḗᴻḑᶍ ᶞ ᶮᵺᵫ

ᶱ ᵸᶪᴳטּ
TT03 ᶆ
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ᵾᶉ ᶱ ᵭ ᵸ
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ᶉḦḋḉḻ᷅ᶍ
2֯ ᶉ
לּ ᶍ
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SoLo Funds

Foto di Lukas da Pexels

PaCaSo

Photo by Vita Vilcina on Unsplash 
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♂ꜛᶍּל ᶱ ᵾ᷈ḻḎḻḌ
2֯ ᶉ
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ᶡ Þ ᶎּך ᶆᶡּל ᶱ ᶟ

ḙᴻḅḒḱᶹḂᵴᶫḴ᷈ḩḻḑᵴᶫᶪḏḀḇḳ᷈ḻḎḻḌᶎᴲᵼᶍ ᶊᶇᶂᶅᶎᵆ ᵇᴳ

Image by mohamed_hassan from Pixabay
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ᶩ ᵲᵴᶫᶪ ᶉּל
2֯ ᶉ
לּ ᶍ

IST02 ᶍ

NFTᵫ ·ᶍḓᴻḂᴲ ᶱּל ᶊ ᵱᶪᴳ

Bloc chain ḁḦᴻḐ᷈ḻḐḱ᷄Ḑᵫּל ᶱ ᵴᵺᴲ ᶊ ᵴᵺᶪᵶᵮᶞᶱ ᶞ ᵸᴳ

TOP SHOT

Image by Keith Johnston from PixabayImage by David Mark from Pixabay
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ᶉ
Ḧḋḉḻ᷅ᶍ

♂ꜛᶍּל ᶱ ᵾ
᷈ḻḎḻḌ

ᶩ ᵲᵴᶫᶪ
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·ᶍּל ᵫ ᶩ ᵲᵴᶫ ᵴᶫ

ᵾᶉ ᶱ ᵭ ᵸ
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לּ ᶍ

IST02 ᶍ

ᵴᶨᶊ ᶉ
Ḧḋḉḻ᷅ᶗ

ᵴᶨᶊ ᵴᶫᵾḓᴻḂᴲטּ ᶩ ᵲᵴᶫᵾ ᵫ
ḕḋḐ ᶆḦḋḉᵴᶫᶅᵣᵮᴳ

ᶠᶨᶫᶪ
לּ ᶍ

ᵴᶫᵾּל ᶱḕḋḐ ᶆ ᵸᶪ ᵫ ᶠᶨᶫᶪᴳ
ᶇᶍּל ᵫ ᶝᶪ ᶎ ᵣᴳ



4444Copyright © 2021 NTT DATA Corporation - NTT DATA Technology Foresight 2021

ᶝᶇᶠᶇ
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לּ ᶍ

IST02 ᶍ

ḟḵ᷅ḱḨᵴᶫᵾּל ᶍ ᶎḕḋḐ ᶆᶎᴲᵸᶆᶊ ᶝᶂᶅᵣᶪᴳ

DeFi

ḁḦᴻḐ᷈ḻḐḱ᷄Ḑ

WebUI ᶆ

ᴚᴬᴑᴒᴑᴭְ״ᴑᴡἌếᴝְᴖᴦᴣᴡְעᴚᴠᴣᴧᴠᴑᴪְתᴡᴑᴗᴕְᴒᴭְפ
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·ᶍּל ᵫ ᶩ ᵲᵴᶫ ᵴᶫ
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ᵣIDᶇḟḱᶹḘ᷿ᴻᶍ ᵫ
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ᵸᶪḟḱᶹḘ᷿ᴻᶍ
3֯ ᶍ

IST02 ᶍ

ḳᴻḳᶱ ᵪᶨ ᵶ ᶱ ⌐ᶉKYCᶆᶷ᷀ᶻḻḐᶱ

ᶎ
ᶊᶉᶩ ᶪ

ᶷ᷀ᶻḻḐᵫ ᶮᶫ
ᵫ ᶱ ᵥ

Photo by Anete Lusina from Pexels
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ᵫᶪḏᴻḇ ᶗᶍ
3֯ ᶍ

IST02 ᶍ

ḕḋḐ ᶉᶈḈᶹḴ᷄ḐḦᴻ᷆Ḏᶸḻ᷅ᶎᵆ ᵫℓᵣᵇḴḡḳᶱᵴᶨᶊ ᵧᶅᵣᵮᴳ

ᵶᵾ

ᵆ ≥ᵇᵴᵧᵡᶫᶏ
ᶉᶲᶆᶡ ᶪ

᷊ᴻḛḁᶱ ᵧᵾ
יִ ᶍ

ᶍ ᵬᵫ
טּ
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ᶠᶨᶫᶪ IrD
3֯ ᶍ

IST02 ᶍ

ᶊ ᵴᶫ
ᶊ ᵫּס ᶉ

IrDᶎᶣᶎᶩ
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ᵸᶪ
ḟḱᶹḘ᷿ᴻ

ᵫᶪ
ḏᴻḇ ᶗᶍ

ᶠᶨᶫᶪ
ᵣID

3. ᶍ
ᵣIDᶇḟḱᶹḘ᷿ᴻᶍ ᵫ
ᵴᶨᶊ ᵮ ᶠᶨᶫᶪ

ᶝᶇᶠᶇ
3֯ ᶍ

IST02 ᶍ

ᶎ
Ḳḁ᷄ᶊ ᶮᶪ

ᶍ ᶱ ᵧᴲ ᶎ ᵮᴲ ᶡ ᵣᴳ
ḛḀḕḁᶊᵩᵣᶅ ᵹᵶᶡ ᶆᶎ ᵣᴳ

IrDᶍ
ᶎ ᵸ

ᶇ ᶊḲḻ᷄ᵸ IᶅDᶱ ᵡᶪ ᵫ
ᴴ ᴴ◖ ᵸᶪ ᶎ ᵶᶅᵣᵮᴳ
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IST02 ᶍ ᶍᶝᶇᶠ

IST02 - 1
ḙᴻḅḒḱᶹḂ
ᶍ

IST02 - 2
ᶉ

לּ ᶍ

IST02 - 3
ᶍ

ᶍ ᶎטּ ᶱ ᶊⱢ ÚḦḁḟḵḈ᷄Ḑ ᶝᶪ

ᶉḦḋḉḻ᷅ᶍ ♂ꜛᶍּל ᶱ ᵾ᷈ḻḎḻḌ ᶩ ᵲᵴᶫᶪ ᶉּל

ᵸᶪḟḱᶹḘ᷿ᴻ ᵫᶪḏᴻḇ ᶗᶍ ᶠᶨᶫᶪ ᵣID

ᶎḲḁ᷄ᶊ ᶮᶪ IrDᶍ ᶎ ᵸ

ᶎ ᶡ ḅḝḐᶆ ḗᴻḑᶎḦḁ

ᵴᶨᶊ ᶉḦḋḉḻ᷅ᶗ ᶠᶨᶫᶪּל ᶍ
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IST03 ᶍ
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3. ᶍ

ᶆ ᵴᶫᶪ IT ᶇᶍ
ᵶᵣ ᵣᵫ ᵸᶪ

ᶱ IvTᶊ
ᶇᶍ ᵫ ᶠᶨᶫᶪ

ITᶱ ᶪ ᵫ ᶊ
ᶊ ᵸᶪ ᵫ ᵸ
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IST03 ᶍ

1. ḃ᷂ḭḲḎᶸᶍ
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3. ᶍ

ᶆ ᵴᶫᶪ IT ᶇᶍ
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ITᶱ ᶪ ᵫ ᶊ
ᶊ ᵸᶪ ᵫ ᵸ
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ḃ᷂ḭḲḎᶸᶎ ᶊ

ᴴ IT ᶍ
1֯ḃ᷂ḭḲḎᶸᶍIST03 

ᶍ

Synthetic Fraud

RaaS ᶽ᷿᷈ḁḎḨ

(Ransome as a Service)

21 ᶊ ᶩ

1+ ∙ ᶍḮᴻ᷾ ᵫ
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᷊ᶹḘᴻ ᶍ
1֯ḃ᷂ḭḲḎᶸᶍIST03 

ᶍ

ḗḋ᷂ḻ᷅ᶗᶍ Þ

Lazarus Group ᶎ

6 ᶆ2000 +ḑḳ∙ ᶱ

︣ᵣᵿᶇᵴᶫᶪ

ḱḻ᷊Ḩᶻᶼ NʊotPetya ᶎ

150 ᷀ 1 ⱦ∙ ᶍ ᶱ

ᵧᵾᶇᵴᶫᶪ

ᶍ ᶇ
CISA( )

CCDCOE(NATO)
NCSC

GCHQ( ♣)
♥ ᷊ᶹḘᴻ ♥ יּ֩ ֪
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ḏᴻḇḴḀḏḻ᷿ᴻᶍ
1֯ḃ᷂ḭḲḎᶸᶍIST03 

ᶍ

↨ ᴲ ᶍḏᴻḇᶎ
ᶊ ᵮᵲᶇᶆ

ᶨᶫᶪᶇᶍ ᵫ

ᶎḏᴻḇ᷁ḘḒḻḁᶍ

ᶇᵶᶅᶍḏᴻḇ

↨ ᶇᶍ ᶌ ᵣᶱ ᶞ
ᶉ ꞌᶱ ᶠᶪ
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ᴴ
IT ᶍ

᷊ᶹḘᴻ ᶍ ḏᴻḇḴḀḏḻ᷿ᴻᶍ

1. ḃ᷂ḭḲḎᶸᶍ
ᶆ ᵴᶫᶪ IT ᶇᶍ
ᵶᵣ ᵣᵫ ᵸᶪ

ᶝᶇᶠᶇ
1֯ḃ᷂ḭḲḎᶸᶍIST03 

ᶍ

ᶎ
ᵮ

ᶍ ᴴטּ ᴴטּ ᶎᶉᵩטּ ᵸᶪᴳ
ᶍ ᴴ ᴴטּ ᵫ ᶝᶪᵲᶇᶎ ᵣᴳ
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IST03 ᶍ
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“Ṑӱ ˢ ẁ1 ˣ

ᵦ ԁ CO2

ˢ1 ḧ ỡˣ

⁯ ԁ CO2

ˢ1 ḧ ỡˣ

CO2 ṕ Ṗ

Transformer(big model)

CO2 (β) 

βTransformer big 1 GPU 1

ṕ
Ṗ

0.9 t

5.0 t

16.4 t

57.2 t

284 t

57

5

ITᶇGHG ᶍ
2֯ ᶍIST03 

ᶍ

᷄Ḳᴻḻᶽḕḳ᷃ᴻ ᵫ ᶊ᷄ḱᶻḑ ᶍ

Eᴂnergy and Policy Considerations for Deep Learning in NLP ᶍbḏᴻḇᶱ ᶊNTTḏᴻḇᶆ
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ᵮᶉᶪḏḀḇḳ ᶍ≥
2֯ ᶍIST03 

ᶍ

ḏḀḇḳ ᴴḕḋḐ ᶍ
ḁ᷂ḳᶍ ᵫ ᶉ ᶱ ᶟ

ᶿḻḱᶹḻ
ᶍ
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ḟḵḃḋ᷊

ᵸᶪטּ ᶍ
2֯ ᶍIST03 

ᶍ

ᵴᶫᵾ ᶆᴲ ᶉḲḁ᷄ᶱ ᶞᶉᵫᶨᴲ ᴴ ᶍ ᶱ ᵸᴳ
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ITᶇGHG
ᶍ

ᵮᶉᶪ
ḏḀḇḳ ᶍ≥

ᵸᶪטּ ᶍ

2. ᶍ
ᶱ IvTᶊ

ᶇᶍ ᵫ ᶠᶨᶫᶪ

ᶝᶇᶠᶇ
2֯ ᶍIST03 

ᶍ

ITᶱ ᶪ ᶎ
ᶱ ᵰᶪ

IT ᶎᴲ ᶊ ᵰᵾḲᴻḈᴻ᷿ḋḟᶍ ᶣ
ᶊᶇᶈᶝᶨᶉᵣ ᶍ ᶱ ᶠᶨᶫᶅᵣᵮᴳ
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ḁḦᴻḐ᷿Ḏᶸ
ᶞᵪᶨ ᴲ ᶝᶆᴲ ḏ᷾ᶹḻᴳ

IT ᶍ ᶱ
3֯ ᶍIST03 

ᶍ

ᶃᵣᶊ ᵫטּ ᶝᶪḁḦᴻḐ᷿ḎᶸᵫIƎTḡᴻḁᶍ ᵼᶍᶡᶍᶱ ᵸᶪᴳ

Photo by Antonio Gabola on Unsplash
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ᶍ Deep Fake AIᶍ

AI ᶗᶍ ᶩ ᶞ
3֯ ᶍIST03 

ᶍ
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ᵡᶪḛḀḕḁ ᶗᶍ
3֯ ᶍIST03 

ᶍ

∞ 230
1996

᷈ḻḎḻḌᶍ

SNS
Web ᷊ᴻḛḁ

ᵮᶍ
ḁḇᴻḐᶷḋḟᶱ
ᶞ ᵸ

ᶇ
ᵣ ᵰᶪᵲᶇᵫ
ᵴᶫᶪᶍᵪ§

SNSᶉᶈ ᷊ᴻḛḁᶍ
ᶎ ᶱ ᵪᵸ

FakeNews
ᶱ ᶠᶪ

ᶉ
ᶷ᷀ᶻḻḐᶱ
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IT ᶍ
ᶍ

AI ᶗᶍ
ᶩ ᶞ

ᵡᶪ
ḛḀḕḁ ᶗᶍ

3. ᶍ
ITᶱ ᶪ ᵫ ᶊ
ᶊ ᵸᶪ ᵫ ᵸ

ᶝᶇᶠᶇ
3֯ ᶍIST03 

ᶍ

ḳᴻḳ ᶊ
ITḟḴᴻḬᴻᵫ

נּ

ITᶱ ᶪ ᶊᶎ ᵫ ᶠᶨᶫᶪᴳ
ᶊ ᶊ ᵸᶪ ᶎᴲ

ᶇ ᶊᴲᵴᶨᶊ ᶝᶪᴳ
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AI ᶗᶍ ᶩ ᶞ

IST03 ᶍ ᶍᶝᶇᶠ

IST03 - 1
ḃ᷂ḭḲḎᶸ
ᶍ

IST03 - 2

ᶍ

IST03 - 3

ᶍ

ᴴ IT ᶍ ᷊ᶹḘᴻ ᶍ ḏᴻḇḴḀḏḻ᷿ᴻᶍ

ITᶇGHG ᶍ ᵮᶉᶪḏḀḇḳ ᶍ≥ ᵸᶪטּ ᶍ

IT ᶍ ᶍ ᵡᶪḛḀḕḁ ᶗᶍ

ITᶱ ᶪ ᶎ ᶱ ᵰᶪ

ᵴᶨᶊ ᵶᵣ ᵣᵫ

ḳᴻḳ ᶊITḟḴᴻḬᴻᵫ נּ
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TT01 ᶱטּ ᶠᶉᵣAI
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TT01 ᶱטּ ᶠᶉᵣAI

ᶊᶧᶪטּ .1 טּ

2. ᶉᵩ ᵸטּ AᶅIᶍ

3. ᵴᶨᶉᶪ ᶍטּ
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ᶍḏᴻḇᵪᶨḳᴻḳᶱ ᵸᶪ
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ă ᶎʋ ḩᴻ Ḁᶆн
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ḙḱḩᴻḇ ᶇ ᶍ ᵫ ᵴᶫᶪ

ḙḱḩᴻḇᶱ ᶊ ᶣᵺᶏᴲ ᶍḁ᷈ᶷᶊ ᶄᵰᶪ

Ḫḏḳᶍḙḱḩᴻḇ ֩+֪

%֪֩

ᶍḁ᷈ᶷ

ᴴᴴᴴ

ᶱ ᵸᶪḎḁḐ

Lᴂanguage Models are Few - Shot Learners ᵇᶍḏᴻḇᶱ ᶊNTTḏᴻḇᶆ
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ḙḱḩᴻḇ ᵫ ᶟ

AIᶆ⅓ ᶱ GᶅPT -3

3.4
BERT

1750 +ḙḱḩᴻḇ
GPT -3

BERT GPT-2 MegatronLM Turning -NLG GPT -3

3.4 +
15+

83 + 170 +

1750 +

ᶊ ᵸᶪטּ AI

2

NTTḏᴻḇᶆ
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ᴴᴴᴴ ð

GPT -3ᶍ

ᵩ ᶱ ᵧᶪᵿᵰᶆ ᶍ ᶱ ᶞ ᵸ
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Q. AIᵫ ᵣᵾḓḭᴻḁᶎᶈᶫ§

AI(GPT -3)

AIᵫ ᵣᵾ
ḓḭᴻḁ

ᵫ ᵣᵾ
ḓḭᴻḁ



AI(GPT -3)

≥ ᵫ ᵶᵾ ᶍḢᶷᶱ

AIᶎטּ ᶱ ⌐ᶊ ᵸᶪ

ᶍ ᶆ ᵾᶉ ᶱ (Few -Shot -Learning)

Tᴂhis is good .b

ą Tᴂhis is bad .b

Tᴂhe good horse came home. ᵇ

ą Tᴂhe bad horse came home. ᵇ

Tᴂhe good horse with a large head came home. ᵇ

ą Tᴂhe bad horse with a small head came home. ᵇ
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ᶍ≥ ᶱ ᶊᵸᶪ
ᶱ

Tᴂhe black cat had a disappointing time. ᵇ

ą Tᴂhe white cat had a good time. ᵇ
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ᶍ ᵫ
טּ

AI ᶍטּ

Scaling Law ᶍ
טּ

AIטּ ᶍ

ᵴᶨᶊ ᵸᶪטּ טּ ᶱ ᵧᶅ ᶱוֹ

AHIᶎ ᶊᶉᶫᶏ ᵫ ᵸᶪ

ᴴ ᶎ ᶱטּ ᵸᶪ ᵫ טּ

SHcaling Law ᶎ ᴲ ∙ ᶊ

ᴴ ᶎ §

( ᶉḏḀḇḳּטᵴᶫᵾ ḏᴻḇᵫ ᶪ֪

ᴴ AIᶍטּ ᶣ ᶎ

AHPIᶍ ᵫ ᶊᶉᶪּס §
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AIᶍ ᵫ טּ

AIᶍ ᵫᵆ ᵡᶩᵇᵪᶨ טּ

ᵡᶩ ᵡᶩ

ḱḡḳᶱ ᵪᶩᶊ ᵪᶩᶱ ᶃᵰᶅ

ᵡᶩχᶩχᶩ
ᶉᵶᶉᵶᶉᵶ

ă ᶎʋ ḩᴻ Ḁᶆн
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ᵡᶩ ᶍ SimCLRטּ

ᵪᶩᶱ ᶃᵰᶪ ᶍ ᶊᶧᶩ ᵫ

ᵡᶩ ᶍ ᶊ

SimCLRᵡᶩ

(%)

64

66

68

70

72

74

76

78

ᶍּנ ᶱ

AIᶍ ᶱ

┴ᵣᶍ ᶱ טּ

ḥᶹḻḐ77.2
76.5

68.6

Aᴂ Simple Framework for Contrastive Learning of Visual Representations ᵇᶍḏᴻḇᶱ ᶊNTTḏᴻḇᶆ
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AIᶍ ᶱ ᵧᶪ טּ

ḏᴻḇᶱ ᶊ ᵶᶅAIᶍ ᶱ ᵴᵺᶪ

ᵡᶩ

Active Learning

ᵡᶩ
ᵸᶘᶅᶍ ᶊ
ᵫḱḡḳᶱ ᵰᶱ ᵥ

AIᵫ ᶇᵸᶪ ᶱ ᶒ
ᵫḱḡḳ ᵰᶱ ᵥ

ḱḡḳᶱ ᶮᵹᶊ ᶱ ᵥ

100 ð
ḱḡḳ ᵬ

20 ð ᶍ
ḱḡḳ ᵬ

1ð
ḱḡḳ
ᵬ
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ᵴᶨᶉᶪ ᶱטּ 3нᶃᶍ

AIᶍᵴᶨᶉᶪ ᶊטּ ᵰᵾ ᶩ ᶞᵫ ᵮ

ḩḇּט וֹ╣

ḏᴻḇᶍ ∫ ᶊ ꞌḏᴻḇᶱ ᶮᶉᵣ ᵆᶉᵻ§ᵇᶱ ᵸᶪ

ᶱ ᶩ ᵶ
ᵬ ᶱ ᶃᵰᶪ

ᵶᵾ ᶱ
ᵶᶅ ᶊטּ ꞌ

ḏᴻḇ ᶍ
וֹ╣ ᶱ ᵸᶪ
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טּ ᶍ ᵾᶉ Agent57

1ᶃᶍAIᵫ ᶆ ᶍ᷇ᴻḨᶍ ᵬ ᶱ ᵣᵿᵸ

ᶍ ᶞ ᵱᵫ
ᶉ᷇ᴻḨ

ᶊ ᶩ ᵺᶏ
ᵸᶪ᷇ᴻḨ

ᵫ│ᶉᶪ
᷇ᴻḨ 1ɵᶃᶍAIᶆ ᵮ

Agent57 ᶍ

57 ᶍ᷇ᴻḨ ᶅ
ᶱ ᵧᶪḁ᷈ᶷᶱ
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ᶍAI

ᶍ ᶆ
ᵶᵣ ᶱ ᶃ

ᶊ
ᵼᶫᵽ AʟIᶱᶃᵮᶪ

ḏᴻḇᵪᶨ
ḳᴻḳᶱ ᵣᵿᵸ

Agent ᵫᶡᵾᶨᵶᵾ≥

AIᶍ ᶎᵴᶨᶉᶪᵆטּ ᵇᶱ ᵶᶅᵣᵮ

ᶨ ᵶᶅ
ḳᴻḳᶱ ᵣᵿᵸ

ᶍ ᶊ
1ᶃᶍAIᶆ ꞌ

ᶍ
ᵣᵹᶫᶡ ᵣ ᶱ ᶃ

ᵲᶫᵪᶨᶍAI
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ḓᴻḂᶊ╥ᵬᵹᶨᶫ IᶅTᶹḻḝḱᶍ

Ḏ᷄ḖḵḀᴻᵫᶡᵾᶨᵸ ᵫᴲטּ ·ᶍḓᴻḂᶱ ᶠᴲITᶹḻḝḱᶍ ᶱטּ ᶠᶪ

ᶧᶩ ᵣḕḋḐḷᴻ᷄

4G LTE ᶍ

AI ᶇ ᶍ

GPU ᶍ

AI ᶇ ᶍ
ᵴᶨᶉᶪ

AIḉḋḟᶍּנ

ᶧᶩ ᶉ
ITᶹḻḝḱᵫ
ᵴᶫ ᵰᶪ

2008

ḁḦḣ טּ
15 ᶍḐḱḝᶸḋ᷄

2012

Deep Learning ḞᴻḨ
AI ᶍ

2018

BERT NLPḞᴻḨ
ᵴᶨᶊ ᶉ
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ITᵫᶡᵾᶨᵸ ᶱ ᵧᶪᵾᶠᴲ ᶊ ᵫ ᶄᵰᶨᶫᶅᵣᶪ

ᵶ ᵰᶪ
ḗᴻḑᶻᶼᶷ

ᵧ ᵰᶪ
ḏᴻḇ

ᶱ
ᶩ ᵸ

ḅḝḐᶻᶼᶷ

ḛ
Ḁ
ḕ
ḁ

ᶝᵴᶊ ᴴ ᶇᵶᶅITḛḀḕḁᶍḡᴻḁᶱ ᵧᶪ

ᶍ
טּ ╣ᶇᵶᶅ
ᵫטּ

ḛ
Ḁ
ḕ
ḁ
לּ
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ᶍ טּ

ᶱטּ ᵸᶪᵾᶠᴲᵡᶨᶥᶪ ᶱ ╢ᵶᶅᵣᵮ

טּ טּ

ḐḱḻḀḁḇᶱ ᶠ ᶟ
ąḟḵḃḁḳᴻḳ5nm

ᶞ ᶌᶪÚ ᶘᶪ
ą15 Ú20

ᶊ ᵸᶪטּ
ąAI טּ טּ

ᶍ טּ

ḲImage by Uwe Baumann from Pixabay ḲPhoto by Markus Spiske from Pexels
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ᶝᶪ טּ

ᶇ ᶮᶫ ᵰᶉᵫᶨᶡᴲḟḵḃḁḳᴻḳᶍ ᶎᶉᵩטּ ᵸᶪ

3nm
2022 §

10nm 7nm 5nm32nm 22nm 14nm
2010 2012 2014 2017 2018 2020

ᶍטּ

ᵫ טּ
Þ ᶠ ᶟḐḱḻḀḁḇ

ᵫ טּ
Þ ᵫ

᷈ḁḐḈᶻḻᶧᶩ ᵮḐḱḻḀḁḇᶱ ᶠ ᶟ
Þ ᵡᵾᶩᶍ

טּ

᷈ḁḐ
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ᶍ טּ

ᶉלּ ḉḋḟᶱḁ᷆ᴻḱḞḳᶊטּ ᶞ ᶮᵺᶅ ᵸᶪ

Intel 2.5D

᷈ḁḐᶉḉḋḟᶱᵆ ᶘᶪᵇ ᷈ḁḐᶉ טּ ᶱ

AMD Ryzen

ḲAMD Japan Co. Ltd Copyright © Intel Corporation
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טּ

ᶍטּ ÞḐḱḻḀḁḇ ᶍ ᶨᶫᵾ ᶱ ᶊ ᵴᵺᶅטּ ᶱ ᵸᶪ

BERT( AI) ᶍ ᵫ
ᶆ 6 / 7 ᶍ טּ

NVIDIA A100

ᶠ ᶠᶪḐḱḻḀḁḇᶎ ᶨᶫᶪ ᶍטּ ᶩ ᶩᶆ טּ

ḟḳᴻḓḻ᷅

3D וּ
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ᶍטּ

ᶱ ᵧᶪ᷿Ḳ᷈ḻ ᶱטּ ᵧᶪ ᶣ ᶍ ᵫ

1Tbps ᶍḉḋḟ ᶱ

IOWN

NֹTT שּ ,ḒḖḝᶾḐḓ᷄ḁ ᶊᶧᶪ ᶷ᷄ḃḱḴᴻḇᶗᶍ
᷈ḻḜḭᴻḎᶸḻ ḝ᷅ᶾḐḓḋ᷄ , https://journal.ntt.co.jp/article/5995

᷿Ḳ᷈ḻḝᶾḐḓ᷄ḁ

ᵫ ᶃ ᴴ ᶱ

᷿Ḳ᷈ḻ ᶊ ᶱ
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ᶱ ᶒᶪḴᶹḎḻ᷿

ᶿḻḱᶹḻḝᶶᴻḁḐ ᶆᶎḕḋḐḷᴻ᷄ᶍ ᵫ ᵸ

קּ ᵪᶨᶿḻḱᶹḻ ᶊ ᵸᶪנּ ᶍ ᵫ
ᴴ ⱫNWᶗᶍ ᶱּנ

Ⱬ
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ᶞ ᶮᵺ ᶍ

ᵲᶫᵪᶨᶍNWᶎᴲ ᵶᵾטּ ᶍ ᶞ ᶮᵺᶆ ᵴᶫᶪ

ᶊBigTech ᵫⱢ ᵶᶅ ᵶᴲ ᶊ ᵶᵾטּ ᶍNW ᶱ

100Mbps ᶱ ᵧᶪ
Ḉᶻḻḵᴻḑ

SpaceX
♥ ᶹḻḇᴻḕḋḐ᷊ᴻḛḁ

CC2.0  Steve Jurvetson 

https://flickr.com/photos/44124348109@N01/50926733968 Photo by Berkay Gumustekin on Unsplash

ᶍḐḱḋ᷀ᴻ
ᶫ Ḑḱḋ᷀ᴻ

Photo by Andreea Popa on Unsplash

Amazon
╓ḕḋḐḷᴻ᷄
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ᶿᴻḟḻּטᵸᶪ᷈ᶷ

ḪḘᶹḳḕḋḐḷᴻ᷄ᶊ לּ ᶇ ᵫ ᵴᶫᴲ᷊ᴻḛḁᶍ ᵫ ᶝᶪ

᷈ᶷ ᶱ ∞ᶆּי טּ

ḗᶹḙᴻḘᶹ᷾ᴻᵪᶨ᷈ḻḎḒᶗ
יּ Ḵḡḳᶱᵡᵱᶪטּ

ḕḋḐḷᴻ᷄ḁḱᶹ᷿ḻ᷅ᶉᶈᶍ
ᶉ ᶱAPI

Open RAN

MֹATRIXX Software, Inc., The Impact of the Standalone 5G Core, https://www.matrixx.com/the - impact - of - the - standalone - 5g - core/
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ᵫᶡᵾᶨᵸ ḉḋḟ

ᶉ ᴲ ᶉḅḝḐᶻᶼᶷᶍ ᶱ ᶃ ᵫ ḉḋḟ

ḁᴻḙᴻ᷈ḻḜḭᴻḇ ᶍ
ᶍḖᶻḗᶻ

AI ᶊ
⅓ Ḗᶻḗᶻ

∆ Ḧᶹḓḻ᷅ᶊ
ᵶᵾḖᶻḗᶻ

ᶇ ᶍ ᴲḌᴻḳᶍ ᶆ ḉḋḟ ᶍ ᵫ ᵴᶫᵾ

ᶍ
ḁᴻḙᴻ᷈ḻḜḭᴻḇᵆ ᵇ

ᶱ ᵧᶪḉḋḟ

1∞ᶍ ᶱ ᶪ
ḁᴻḙᴻ᷈ḻḜḭᴻḇMᴂN -3ᵇ

ᶱ ᵧᶪḉḋḟ

ᶆ ᶡ᷿ᶼᶷᶱ ᶃ
∆ Ḧᶹḓḻ᷅ᶍ

ḉḋḟ

A64FX
PFN

MN -Core
BITMAIN
BM1397

ᵣᵹᶫᶡ TSMC ᵫ ᶱ
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ḩᴻ᷀ᴻᵫ ᶞ ᵸ ḉḋḟ

ᶉḮᴻ᷾ᶇ ᶉḅḝḐᶻᶼᶷᶱ ᶃḡḻḈᵫ ᶨ ᶍḪḘᶹḳḉḋḟᶱᶃᵮᶪ

ḱᶹḘḳᶱ ᶆ (ɭCPU31%/GPU39%) 8 ᵮ ᵬ ᵰᶪḖᴻḐPCᶱ ᶞ ᵸ

10 ᶱ ᵧᶪḁḦᴻḐḝᶾḻḉḋḟ Ḗᶻḗᶻᶱ
ḁ᷆ᴻḱḞḳ᷈ḻḜḭᴻḎᶸḻ᷅ᶱ

Apple ḪḘᶹḳPCḉḋḟ

ᶊ ᷈ḁḐᶉ ᶱ סּ ᶉ⅓ ᶉ

ᶍטּ Þḟḵḃḋ᷊ᶍᵡᵾᶨᵶᵣ ᶫ
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ᵫטּ ᶱ טּ

᷄ḱᶻḑᶊ ᵶᵾᶹḻḝḱᶱ ᶨ ᵸᶪᵲᶇᶆḡḁḐḟḱ᷄Ḏᶸḁᶱ

NWᶇ᷄ḱᶻḑᶱ ᶞ ᶮᵺ
ḴᶹḎḻ᷿ᶱ סּטּ ᶉ᷊ᴻḛḁᶱ

ᶍAI ḟḵḃḋ᷊ᶱ ᵶ᷄ḱᶻḑ
ᶨḡḻḉḦᴻ (᷄MLPerf) ᶱ

Google AI ḉḋḟ AWS 
DC ᶽḋḀ
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TT02 ּטᵸ IᶅT ᶝᶇᶠ

TT02 - 1
ᵸᶪטּ

ḟḵḃḋ᷊

TT02 - 2
ᵸᶪטּ

ḕḋḐḷᴻ᷄

TT02 - 3
ᶍ

Þ ᶹḻḝḱ

ᶍ טּ טּ ᶍטּ

ᶱ ᶒᶪḴᶹḎḻ᷿ ᶞ ᶮᵺ ᶍ ᶿᴻḟḻּטᵴᶫᶪ᷈ᶷ

ᵫᶡᵾᶨᵶᵾ ḉḋḟ PCḩᴻ᷀ᵫ ᶞ ᵸ ḉḋḟ ᵫטּ ᶱ טּ

ḟḵḃḋ᷊ ᶎטּ ᶍ ᶡ

NW+ ᷊ᴻḛḁ╗ ᶍטּ

Ḯᴻ᷾ᶱ ᶃÞ
ᶹḻḝḱᶱ ᶃ

᷊ᴻḛḁᶇᶹḻḝḱᶍ
ᵫ
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TT03 ḅḝḐᶻᶼᶷ ᶍ
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ḅḝḐᶻᶼᶷ

ᶱ ᵸᶪ᷀᷃ÞḅḝḐᶻᶼᶷ ᶍḛḀḕḁ

ᴴ ᴴ

: ᵸᶪḅḝḐᶻᶼᶷ ᶗᶍ ꞌ
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IT

IT ᶍ ᶎ

ᶍ ᶇ ᶍ ᶊ ᵫ ᵣᶃᵪᶉᵣ

IT ᶍ

ᶍ

ᶞᵹᶚ IᴂT ᶊ ᵸᶪ ᵇᶍḏᴻḇᶱ ᶊNTTḏᴻḇᶆ

ᶊᶧᶪטּ :
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TT03 ḅḝḐᶻᶼᶷ ᶍ

1. Ḯᴻ᷾ᵫ ᶞ ᵸḅḝḐᶻᶼᶷ

2. AI ᵫ ⱱᵸᶪḅḝḐᶻᶼᶷ

3. ḅḝḐᶻᶼᶷ ᶍᵴᶨᶉᶪ



Copyright © 2021 NTT DATA Corporation - NTT DATA Technology Foresight 2021 108

Ḯᴻ᷾ ᶍḅḝḐᶻᶼᶷ Ḗᴻ᷈ᴻḑᴴḵᴻ᷈ᴻḑ

ᵮ ᶞ ᵶ ᶊ ᵧᶪᵶᵮ ᵴðᶨᶊ᷄ḱᶻḑᵫ ⱱ

ḟḵ᷅ḱḧḻ᷅
ᶱ ᶪ ᵫ ◖ ᶎ

᷄ḱᶻḑᵫ
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Ḯᴻ᷾ᵫᶃᵮᶩ ᵸᶪḅḝḐᶻᶼᶷ

ᶉḅḝḐᶻᶼᶷᶱ ᶆḖᴻ᷈ᴻḑ Úᵸᵯᶊ◖

ᶉ ᶆ
╢ᵫ

╗ ᵪᶃ╗ ᶆ
Ḝᴻ᷄ ᶎ
20 PV/day

᷊ᶹḐ

ᶱ ᶪ ᵫ ◖ ᶎ
᷄ḱᶻḑᵫ

ă ᶎʋ ḩᴻ Ḁᶆн

ḟḵ᷅ḱḧḻ᷅
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Ḯᴻ᷾Ú ᶍ

AIᶱ ᶞ ᶲᵿḖᴻ᷈ᴻḑ

ḉᴻḨᵫ
AI

1,500 ᶍ
ḏᶸᴻḱᴻᶆ

ă ᶎʋ ḩᴻ Ḁᶆн

ᵫ
ḪḘᶹḳᶷḟḲ

TOYOTA
ᶷ᷄ḃ᷊Ḳᴻḉᶼḋ᷿᷄ḁḎḨ
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TT03 ḅḝḐᶻᶼᶷ ᶍ

1. Ḯᴻ᷾ᵫ ᶞ ᵸḅḝḐᶻᶼᶷ

2. AI ᵫ ⱱᵸᶪḅḝḐᶻᶼᶷ

3. ḅḝḐᶻᶼᶷ ᶍᵴᶨᶉᶪ
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Facebook Transcoder

defSumOfKsubArray(array, n, k):
Sum = 0
S = deque()
G = deque()
forI inrange(k):

while(len(S) > 0 andarr[S[-1]] >=
S.pop()

Public intSumOfKsubArray(int[] arra
intSum=0;
Deque<int> S  = newArrayDeque<
Deque<int> G = newArrayDeque<
for(int i = 0; I < k; i++){

while((int) S.size() > 0 && arr[S.p
S.removeFirst();

AIᵫ ᶱטּ ᵱᶪ

ḟḵ᷅ḱḧḻ᷅ ᶍ ᶱ ⱱ

PythonJava

39.3%
ᵲᶫᶝᶆᶍ

68.7%
AI ᶍ

AIᵫ
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ᶍ
ḟḵ᷅ḱḨ

ᶇḟḵ᷅ḱḨᶱ ᶊ GPT -3

ᵪᶨḅᴻḁ᷈ᴻḑ ᶉᶈ ·ᶉּס

ᶍ

AIᵫ
ᶱ ⱱᶍᴿכᴔᴔᴿḤḇḻᶱfiᵸᶇ

Ḏ᷂ḁḐḤḋ᷄ḁᶊ ᵪᶫᵾᵲᶇᵫ
זּ ᶍḲḁḐᶊ ᵴᶫᶪנּ

ToDo Add
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