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SUMMARY

Out of the 110 national tasks set by the current government, there are a total of
46 tasks related to science and technology. This demonstrates the government’s
strong commitment to providing comprehensive support for science and technology, in
line with the increasing demand and expanded role of science and technology. Given
the recent technological power competition and rapid changes in the field of science,
technology, and ICT, along with the growing private sector demand, it is necessary to
identify relevant trends. In this regard, this study analyzes the trends in the ICT field
through big data analysis and examines the policies and strategies of major countries
both domestically and internationally, as well as the trends in the industry.

First of all, in this study, based on the theoretical foundation of previous research
that understands the continuous development of technology in terms of evolution and
lifecycle perspective, the latest technology trends in the ICT field and key growth
technologies to be highlighted in the future are identified using big data and natural
language processing techniques. To achieve this, a dataset of over 2.4 million
computer science conference papers was collected, and technology clusters were
formed using word embedding techniques. Based on vector similarity analysis, a total
of 942 instances of technological lineage, which can be considered as the genealogy
of technology clusters, were derived. Furthermore, based on key indicators such as
entropy, 43 technology lineages in the growth stage were identified, which were then
classified into 11 technology clusters based on semantic similarity, thereby presenting
the growth technologies.

Furthermore, in this study, the changing trends in the technology innovation
environment were analyzed by examining trend analysis data from global institutions
such as Gartner and major ICT exhibitions like CES 2023. Various literature reviews
were conducted to analyze the trends in the industrial sectors of major countries
including the United States, Japan, China, Europe, and also South Korea. Additionally,
the policy responses of major countries to environmental changes and technological
advancements were analyzed, and implications were provided. Based on the above
analysis, it can be inferred that the Ministry of Science and ICT needs to drive
innovation in the national research and development system to foster strategic
technologies. Particularly, a reform of the R&D support system with a focus on
outcome-centered R&D support is necessary, and it is urgent to consolidate R&D
capabilities for technologies that determine national survival, such as supply chains,
in order to secure technological sovereignty.
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TITLE XVIII

RESEARCH AND TECHNOLOGICAL DEVELOPMENT

Article 163

1. The Community shall have the objective of strengthening the scientific and
technological bases of Community industry and encouraging it to become more
competitive at international level, while promoting all the research activities
deemed necessary by virtue of other chapters of this Treaty.

Article 165

1. The Community and the Member States shall coordinate their research and
technological development activities so as to ensure that national policies and
Community policy are mutually consistent.

2. In close cooperation with the Member State, the Commission may take any
useful initiative to promote the coordination referred to in paragraphl.

Article 166

1. A multiannual framework programme, setting out all the activities of the
Community, shall be adopted by the Council, acting in accordance with the
procedure referred to in Article 251 after consulting the Economic and Social
Committee.
The framework programme shall: - establish the scientific and technological
objectives to be achieved by the activities provided for in Article 164 and fix the
relevant priorities,
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for Research and Innovation)o] Qlom, A HZ=(The
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learning, Graph convolution network

O 7le7lg

v o oaleld #H BEde] vvte]l He REY gH, a5y 4 e H

g DR AR JleE0l ATE T S

» Autoencoder+= g|o]&0 l S+ dlolge] g&XQ I95 557 Yol AFEH

=

L o]lZ AlAUO] 3t 9%

e Multi-Agent Reinforcement Learning (MARL)Z oj2] &% oo|MET &

BHoIN BEIE BB APSIE ot sksol otel o

* Contrastive learning #|o]S glo] HloJEAlo] WAl 542 st ¢

of AFRE = 7IAIES Ve
e TFeature fusiong C}Q

= oret dlolEyo] oA
ol Ex me]Q ol uiulo

a

—

HHX'
_L_l
o
!
Jm
o
o
ok

* Domain adaptation2 7|7 &5 % A& ot @™ 2ok2, &4 folH
wZO|A ThEARE HHE i gioly Zxof digh RS hEste e S8

2

O wrd 3§ st

v Autoencoder= daid 7]£9] wAy; 4 okt Bofoxe] S8 AMEjG
ALE T 9IS, MARLL 22 Al Al Ba4e 71a 2AHZ S22,
22 2@ | 59 Contrastive learning2 7|7|8t4 2@ A7 7+
St yiog BAstdyl, SimCLR, CLIP, DALL-E 29F #2 wrH=o] AA
3. Feature fusion 7]" = ZIAS S Y 2Alo] e} Astsigton 4o
A Alue|eo dieh 249 g A ] Domain

T
adaptation®] A WA AME 7]yl

1) https://www.sciencedirect.com/science/article/pii/S156849462300194 1
2) https://link.springer.com/article/10.1007/s10462-021-09996-w
3) https://hazyresearch.stanford.edu/blog/2022-04-19-contrastive-1
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O AEZofet Y

v’ Autoencoder= ¥z A, B4 A&, ol Al R ©ol9 o] == &
< O ZAo A8, ot AdY dolEe} JFARRE =R HojEE A
Az AL & e B 2= AMEH. MARL2 <o, 2% 33, A&
o8 AFEArY; 22 order BoboA 9 3-8 m=z 8o ARRH. 53], o
of o] M EZ} 0”711 FEstAY BRste SF0AY A S A4ske
+&. H% AR Aldg]eoX=  ZF olulXlo]  go]Zo] gl
Contrastive learnmgg AFR5H glojEjAle] Yol gojEo] XAH=E AL
e 2dl 453 A FHAA & A3, Feature fusion oy FA #+
ofofld F st d&5 g Domain adaptation F2eto]ojofA FHH &
ve|Eo] BEYst 49 M2 dojejAlo] Agslol & 4 Qe o A&
g & &

LE Ml 214 D=
O 67 & W +8 7I9E=

v' Object recognition, Visual Geometry Group, Face recognition, Faster
R-CNN, Image classification, YOLO, EfficientNet =

O 7le7ig

v ZAA] AAl(Object Recognition) AFE H]ZA Fofe] 7|==, O|0]X[L} H]

Ho AEAdA MRS &0 Algete o A8, A UM 2Ea Al =
22340l VI 0o R JHolRk ololler 2E Y AN A3t
3t o) AFSE. A Ao ALgEE WHol: 3D B, 7Y ax AE
oA Al R b ZEolAel eE BA So 9lgh. AR UAL AF A
5o] &3] oz oldlo] AP RS o4 Ao AAlsH: Y

O wgg

v ged 7]40 we W] el 20139 SR defd s|vre] A Q1A o
T=w0] ERrE7] AJAgE R-CNN, YOLO(You Only Look Once),
EfficientDet, DETR(End-to-end object detection with transformers),

(@]

O

Swin transformer & C}fst RElSo] 7jdiy] 7 ALEo] 28

O AEwort A

4) https://towardsdatascience.com/understanding-contrastive-learning-d5b19fd96607

5) https://www.techtarget.com/whatis/definition/object-recognition
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Ch. A0 22(language Model)
O 57 48 U &8 7|¥E

v Large language model, Transformer model, GPT, RoBERTa,

=

learning, Attention mechanism, Language translation &
O 7l=718

v o] zH(Language Model)& ©o] E= To] A]
SpgAIRl wHERA B ol ARATL "gad =
o 2uA 9842 oujste Aol oyt o :
Thet AFE0] of2A 2AlE W2 A Ui Uiy o
Language Model, LLM)& Al 7}&7]15 & O]
diolelE AP Adezx Jhssial & 2719 <9 4
OpenADPF 2020 790l B7e 9lof BH2, 2AHoA Tk ol
L= FHEAYL. GPT-4= Transformer 7|8F 3z I
g Bt AP EULALT)

ofo
ol
=
£
(o]
o
i
2

sk
v GPT-3% 9ol Wejsti, oMo Agstn, URE L= Y5
e AFEolAY As Yk 25 stoll 2T 5 9188, GPT-
of Oy Qo] BAESL WH SUIste, el HA V& BUE
L 45e BoIE9. o] ndle WAl 54 A £ Z7) £
2 gL 4 Ag
O xgHofet A%

6) https://www.g2.com/articles/object-recognition
7) https://arxiv.org/abs/2303.08774
8) https://hai.stanford.edu/news/how-large-language-models-will-transform-science-society—-and-ai

9) https://openai.com/research/gpt—4
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REEe odojito @ st o) AaEA

Q
(e =2 a-
giet FHHASH AP /1ol o]FoFl Axtz, Ef] %?494 %711 EUﬂC’J

cl. OI0IX] Ss/22&3 Jl=
O v+ W 8 7I19=

v Image-to-Image, Few-shot Ilearning, Image preprocessing, Haar

=

feature, Image captioning, Vision language =

O 7la7la

v oolnlx] x2jet a5 H RHEPZ 2t 7l==A ofgiet E2 AR T]esol
APHT UL

* Image-to-Image Translatlon( e AA TORl9 o]ujX|S At Theloz

AeseA 2HA BALS QASHE e BEE ¥ l20E WRE w29

b FARSHA ojujxR]E X THfl(o]l: d=T)oll

g xfole] BAZ, Aol WY
A Y =ojQl(e]: Foz e

]

e Few-shot learning& 7|7 && 4
Al T

A8 38 Clolelete ALgsto

zC
o
ol OE
1°
_O,t
1°
Me
)
u
-
ot
15
£
o
o
o

AL

x| £9] o|u]X] tfj o]u]A] Ha 28 =z IsHe tHEE pix2pixet CycleGAN
olgt= & 7HA] 7] oZ|EIAE 7[¥to = 510, ARE 7hsgt ws Ho|E7}t
A OlF=A] offo met ZetAll2). & 2 @ 52 Few-shot learning
of &t A+ =w° £7F S7Fskal Qlon, o= o] Fofo] A o] &

10) https://edition.cnn.com/2023/03/16/tech/gpt-4-use-cases/index.html

11) https://www.persistent.com/blogs/how-large-language-models-llm-will-power-the-apps-of-the-future/

12) https://link.springer.com/article/10.1007/s12194-019-00520-y
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4istA| AsiE] . QeS8 UERHII). Vision-Language 222 CLIP, DALLE,
ALIGN % SimVLZ} 2e At 29e matelo] clopst olpel who] of
2ojxlT Qg1
O A gHXofe} At
v 2= 2EY RS ol 7t olnlA] 54 42 548 Ade 85
sl &3 oltlAE AHEE & J=F U olulA|t & o|u]A] (19| Tfg
S ShSot= 218 E83 2 3 Few-shot Learninge 9]& o]0]x] QlAl, E=F
As 4A, 578 84 &Y =ofollA &&=, Vision-Language 32 ©]

0]X] ZAAR o]o|x] B= H|g]Q o|sjet L AEH vH|A A s|45t=

J—

atL loT J180|E/AXEFE
O 371 +8 W 28 7|19 E
v [oT device, Edge computing, Edge server, Edge node, Fog node,

Edge device, Cloud server, Home automation =
O 7la718
v TAFEIE W)= AA] QEAEES QIEH] AZste Az, JUhAQl
[oT A]AEI2 o] & ﬂ#"i o AL A W FASHY, Ao AAter
T A7) AR Algol R QlgAls U ojaled e Sofl £Aja
AR AFE2 AFEA B HlolH 420 Al AXY I IAofA Z
FES 2Aste e Jujg. o2 F5) ALEAM: o wai gl Ay
A5 AleEA HY, 7192 /st stojEele F2kee HREY ojldE o
g & Qe
O A
v loTet A ZHHY AL AARZIoR ToEE A&oh] BAT 4 g
Zest Wyos 2D 9818, loT) R ¥ o HEHL oT 7|
7] ZAOA thFQ] HiojEE &0 = Xelsiof & Ba/do] AR A&

13) https://link.springer.com/article/10.1007/s11431-022-2133-1

14) https://theaisummer.com/vision-language-models/

15) https://link.springer.com/article/10.1007/s11431-022-2133-1

16) https://ai.googleblog.com/2021/05/align-scaling—up-visual-and-vision.html
17) https://www.redhat.com/ko/topics/edge-computing/what-is—-edge-computing

18) https://www.redhat.com/ko/topics/edge—computing/iot-edge—-computing—need-to-work—-together
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(o]
v AFE F3 AFSARE oT 2243 A Aol A ASsio} sk Hopel,
A AAIZE dlolElg sk o2 Melsho} 2. ol
dolels W, Bacl, =2 EAW U AESo] B Zolul, T3 Aol
A2Ee BUERS ARg fsb] ) weA FAlsAY Mol she
A%, olElg Ald etece Mastel Msts o Zalk AlZte
S 2 2 8. A PRYL FALE AEY AUAES Ao] JHAe} loT

RAAA dole M2l2 7bsstA & Abg 5% 7142 loTo] ZAntz =e

270 0h39) WA T glon], A AEHT] AYoR K WHo|
. loTo] WAl whet oAl AEHL dlolel Azjet Ao Fako] #
A3 91819

. Al HE HO J|s

O 27} 23 U 52 719=
v Attack model, Adversarial attack, Backdoor attack, Cloacking,
Botnets, Denial of service, Poisoning attack, Advanced persistent

threat =

O 7le712
v Al Bot 7le2 AEAls HAledE &8sto] Aoy 5A4Z At W
ofst= 7l=d. 0] 7le2 FAAIE AMgshe et A= olsfistal o35t
71 Yol AHEE. 20 34 §3o= o 2
(Adversarial Attacks): Al 28 S2kA]7]7] 5] AU glo]E o
7tote 4. olgjst 342 Al AJAHIS] AR S ¥HstAY d

o AH&H

2
b

wo rlo &
mo |
rlr o

ol
)

bR ok of

A(Backdoor Attacks): Al Z®lo] E7 1
St s RASH= 4. olzieh 2 AR <fsh AU

1 O

o]
il

oft H1
mloii_%rEJ

S (Poisoning Attacks): €3 f|o]E & ZRAFsto] Al L©lo] sk wHA
+ 544 ol 2do] AXH d&EZ Y oAl Xt B

a -

22 ot o2 JE o 2 X
gn J Jf

ol

—_

oH

Z(Botnet Attacks): of2] HFEIS AN A BPS SUYste
92 PYoit AY. ot TR DDoS 37, AW A
i)

on £ Mo
2 m oy

>~
ol

19) https://blog.stratus.com/ko/edge—computing-is-the—key—-to—the—evolution-of-iot-introducing—edge—computing—use—cases/
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(0]
&S MUYsHA ZAst Q3. oo t-&ste], Amazon Web

=

Services, CrowdStrike, Google, IBM, Microsoft, Palo Alto Networks =
o] 71dolA = AleE TjAlz{do] Tigt A+ 7idES FAHAEHE Tl 1320

O Aokt A%

AL HIZd dd D=
O 270 v+ W =8 7I19E=

v' Computational complexity, Computational cost, Memory usage,

Memory footprint, Cognitive performance, Computational efficiency &

O 71&718

v gelg umel B slge geld wwel saw 22 P EAs:
Heel AEYS HNslel: $Hg ARsts Pobd. Yeld Ee oy
dlolelg Melstn B AAre 2] mRel, agNQl el wels
weo] S A3 AN 2 e oAl geld Huel wel 1Mol Ra
SEL Re ALY Aigsn, AN Ee¥e IdEts Y. o2
9ol cheper ol el Mol ALGED, oo Wuel TG U Al AF
g olwel AALg. Hlue £ 5ol g

R g
geld olwe we slHe ASshA wHstn 9. 531, ilelde BE
3 olme el s]wo] £SWL g ol2ld /ue A doje B2
B2 shsto] jefo ooje B2 MEL 55}y, oS vigoe uus

20) https://venturebeat.com/security/experts—predict-how-ai-will-energize—-cybersecurity-in-2023-and-beyond/

21) https://builtin.com/artificial-intelligence/artificial-intelligence-cybersecurity
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geAdoz gt 29 A3 = 59l "Memory Planning for Deep
Neural Networks'oAd= mjze] g mjele FAgst= A2 7|¥al
MemoMallocg AI¢te}. o] 7|HE HAEY F/4d 245 AMEsio Zs &Y
2 WAL DAF A2 AW DS AZst, B BH 34 242
AHESHe] &A% €9 AlgE #4840l A D o
s 2) 40%7HA] 5 FAHS B

O = gofet AY

v BEd tlRe HYrM2 odet 2orlA #8E o
dlolgAlat S4e RS thFs ZofolA] Tﬁﬁ- oj2{gtr 7]
ARS8, AFead AbsAR Y' olny S 22 ZopollA 2
AHES 7HesHl Bt O 2 wAIE o weEA siEd 4+ A siE. Ee
Hee] de 7iHe "92id 222 o A2 stEdof(dl: Rutd 7]7])oA =
A 4 A sk, BR8] A4S =0l © 7losta 9l
Hee] e 7o) X2 YeldY de e a2 YJaa AR
71993t, g213 71e9 4 |2 &8&< 7tssl &

Of. 66
O 2 23 U Fa 719s

v" 6G, Cellular network, 5G, 5G and beyond, Communication system,

=

Access network, Wireless communication -5
O 7|71
v 6G(6AIH F4d)= 5G AEY 7]=9

AF
Efof, Z=tE 7:1%5‘ ‘2—! q H*Eﬁﬂ A 22 245 AYsto 14,

o ofjZg]Ao|HE x]o ste O w2 Y EY3

mlm

s 2 QIS ol Tle2
Zilske 3D AAIS 7hsstA 5 = = r
G loT(Internet of Things)®] &%= &of 44 FZat AHUW o] =&
HAAANLS AL5H24)

a2 o2

()]

' _15
o
lr
2
o
3
>
1o
e
2l

ot

22) https://arxiv.org/abs/2203.00448

23)
https://towardsdatascience.com/efficient-memory-management-when-training—a-deep-learning-model-in-python-fd
e9065782b7
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O wx3 s

v 20239 @R, 6G 7150 L £7] DAO] YRR, oln] ola] ket 7|
So] o] 7]1%0] th3t Aot Lol Aistm QLS. U] WoREe 6G RA
%0 ARG 93 Ak wolsb] s A AR 719 2ld, s
e Ste] slos Ast 9182, 6G YEYIS] LS st wers o
Qe AR WA e 71Eol thet A AL 9t A

O A gxofet Mot

v 6G 7l S @ g AR &4 HeAZE Y. dlE 591, 66
HEHAS 75t stn, ol AARRtez dAgydd Ziclstd 3D AAIE
Alset. E3h 6G= Ate]AQl ®¥istet A o2 ARE AHEIE AlsE A

AN
Q. 6GE AAIZ 4D W A gstol 929 vl w0 Frw BT @E
= Teote O =30] 2 AY. E3t 6G= A4 He] FopoflA d4AlS 71A
2 Y. o] 71&L 920 Wwe Fol 52k AUle ANES Fo) 229
A73e muUEgstn 54 5 U & oleld 94" AREL AsHo
dolHE SAshl AEE FAst 24 AFGZ Alsst A A A5
St A 01926
=2 T xxoO

XL loT 29 J|=
O Ul 24 U 52 719=

v [oT security, Cloud security, Blockchain security, IoT system, Attack
vector, Critical infrastructure =

O 7la7le
v 10T Bet 712 1oT A%
A, BUE s, Rt ARl 3
Bl F st loT A7} Hote 9o & %
AREQ FHopgol WHT 4 drks AY. 5o HoEs: Culola o
Aol Ego] Bet, ool ¢rse}, ot AdlolE, ARa Fast So Ug

O 2=

Im
ne)
|l
12 1o
e
rO
o
Jo
a)
ol
o
~N
19
:CIDL_“
19
o

v [oT HOrS [oT AJAHEIS L&SF Z2Q Aoy, @ 7Y =
[oTS EAIE Tst 71X]2 47111 Qg loT EHOte] =X Ao F&ol=

24) https://www.techtarget.com/searchnetworking/definition/6G
25) https://edition.cnn.com/2023/04/21/tech/white—house-6g-plans/index.html
26) https://www.forbes.com/sites/bernardmarr/2023/03/17/6g-is-coming-what-will-be-the-business—impact/?sh=72eal1d42{10
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to, tif&2e] Feols Al AtAllol] 2oF ~nELS

T
o

H
o "

=

B 20 Y
o el rr
N

ol
ofe} %

2127

O A

o

M

S|
L4 = =
< S 20229 IoT 7|&x; #dld Q8 ERISTF SIFIOH
z~Q ZA, AR =01, oA, B&sH A &4 S ok

v ToT oL 7o) e AdIA FRsHA oAAXD, HEAQ qIE mato]x
)

0T 28 Alg7} thorstA] EA1EH8). [oT Abx|e] ®ob z|ekMof o
1

LolR| WA, BeF £RH U 7|29 WA Ao FUs

“ X S
QEg 10T cjuto] A 9Jgh cioFst Wot ol Kﬂ/\lﬂﬂ oloni, Wast oju
oj2Tt At A, tufo]29] J]5g msh A 5o W] 91929
i IIEER #d Jls
O 17} 2% U 58 719=
v' Autonomous robot, Mobile robot, Obstacle avoidance, Collison
avoidance, Autonomous navigation, Complex environment,
Autonomous driving, UAV 5
O 7l=718a
v AHg 2R Abgel A1) glol AMle) BHE st oF Jltes £
Mo2 AUe 2T 4 db 2R VI o5 Ade X o
= 338, Al §A 59 7|52 7HRIAL on, B4kt ehgoA® A3
2T £ QG olgst Vs mHiY 2%, £l F57|(UAV)
220 B85 g

27) https://www.daliworks.net/insights—blog/iot-technology—trends—-2022/

28) https://www.redhat.com/ko/topics/internet-of-things/what-is-iot

29) https://www.itworld.co.kr/news/99927

30) https://new.abb.com/news/detail/100312/prsrl-abb-predicts—-top-robotics-trends—for-2023
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28 7|58 X&A-o 2 X5t 9. ABB Robotics?] 2023¢ =%
L= &3 25 A0 t&st7] Hsl =



O = gRofet AY
v OArE 2R V12 ChE Bolld H8HL oS AE Aulag
ol 2Rol Az AT 2Ystm
20230l = 718 S

72 Aoz ApEatstel shzo] 158014 1,00

oz
=, A A, Al AFE Al %94 wOoFA 2RO HE2

O Vi v+ W #8 7I19E=

olg o

9o, ot LEY REo| A4HL

2].3}_,_ oloni, U]% EALA olujtljsto| A= ABB

03] 2 H&

A
5 =3%. B Al AR Ve 22 22 9 YA ARESt
g AAst 2 QA sto, N2 AFdoA ¢ e Xtolg Asysh
32), o|&|s 7]%0 4o 2Xo] AEAQ AxR U vjd

A=, o= AR AF, 9

e sy

v' Interplanetary file system, Hyperledger fabric, Blockchain architecture,

Cross chain, Auditability, Distributed ledger technology =
O 7l=718a
v EEAIQl 7Y & otele] V]les0

]

e [PFS(InterPlanetary File System)= 2AF P2P o &
P L
= =

]

L ar
. B4 S19] sjgto] © 4 gli 7]&9. IPFSE Ulg Fa4 AIA
AAARMCZ IPFS 2 AES AFske A UHdAamo]AoA z; of

A Argas

« sto]m A mjE(Hyperledger Fabric)2 Linux Foundation®] Q& 4
2AER, i SEZAQ) mYdHIY. ol =2 7IBA, 59,

S dE Alsste A 9 &34 EHEd

e F=2A A9 Y3IX|(Cross-Chain Bridge)= T}FsH
7testAl St AZEQ0] 38 mg el o] V=
Ast, A W AWol A ssstA g

A=k
=
o
[

O urxI& 5t

=2 v uv o

31) https://new.abb.com/news/detail/100312/prsrl-abb—predicts—top—robotics—trends—for-2023
32) https://www.technologyreview.com/2023/02/22/1066578/improving-trust-in—autonomous-technology/
33) https://www.zdnet.com/article/best-robots—ai-ces—2023/

34) https://en.wikipedia.org/wiki/InterPlanetary_File_System
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v

[PFS+= Protocol Labso] 9J&f 7fe|Qion, BAN mfd XA L2 & 32 A
292 2 A0l 82 5 AAfeR ue Uk

o = o _I% —]_’—

o BeEo] mEo® AT, ChE A
HOFOﬂAH e gEt REA U OHRt ORI MM, 32A
A B 22H0] BASE SAS SATIA GOWMA AE AR,
A 9 AAMES St o Fd g A

=
A 94194 7]H]—o] H
78%5\_, —.—J]/\]-O]E_J (134
o2 e A% 3
=

Hl

gl g = 7L Qs IPFS—J A
&2 A9 oo 2 FF= A Aoz JidEY ¢ AEed dHHY
JAIS S5 H 5a% g2 T Zloz EY%). stojmA o2
a8 sud dv H 7IE gt FopoAe] SEA1 £FAS et 7I8E
o] & Zloz o= o] 7|g9 e FEE T A4Yd 2L ES &
EA17171 sl 71*'51‘3}01 d 2 & UASV. Tz A9 B S5A4<
o] 42 28482 A1 o sact 922 & e 9§ €2 5
Al == E %Eﬂ%ol o] 7la2 &Yt EFAIQ Y d= #8482
S detd Zloz of4d40)

35) https://developers.cloudflare.com/web3/ipfs—gateway/concepts/ipfs/

36) https://www.hyperledger.org/projects/fabric

37) https://www.chainport.io/knowledge-base/cross—chain-bridges-explained

38) https://www.howtogeek.com/784295/what-is-the-interplanetary—file-system-ipfs/
39) https://www.hyperledger.org/projects/fabric

40) https://www.chainport.io/knowledge-base/cross—chain-bridges—explained
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