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(1) AF=E Zadeadd 71det S92 79 v ICT Q1= ++5

S0 Y gkl '-'"l"&";i""l'?"-: sedrennenannnny sme
HSIA|7| A AL RIOIH 7HKIE K& , Incustra i hicioud S j(loﬁ
ofThlngs EAI& : AH|A

created

Breakthrough
New customers,
new business model

Incremental
Greater efficiency

Transformational
Redefining the sector

Degree of change involved

HMAHOR FHUOXE £F0| 2RHQ W}
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27|12t 20
Xt2| &ot7tE

<39 1 OAE Ag A 99 Afe Zedelad Be CT A 74>

vEERE Wtes "xE 7Rk A
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AR Aol tHH R AR Al

AEAE 535171 Y84, 4323 8 W (Industrie 4.0), A 18 Y (Industrial
Internet), 1 Yl&E2] 2 (Internet Plus) 59 ©&st £2308 Al 914 <l
AR EA7]% (Information Communication Techonolgy: ICT) 49 ¢x4d

A (digital transformation: DX)& AlE3dtE oAl e So] ksl 1],
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AR AR = HF(transformational) Fwo=2 M= FEZAQA HIE
ojml gt} ol2l gl 24 wWgeE  VE ZHEdYAe  oEANEES
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=3 2ol 74}?47‘10} e w= AdAY ARgol TheRh Adiarel HEd
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1) ToT(Internet of Things)$} ZFe}9-E7t A2 ABHEE 56 B4 @ AFZEYo]-A Y EL 7 (Software—Defined
Networking: SDN)¥} U E Y 3 —7]5 -7’43 (Network Function Virtualization: NFV) 7|& 0] A Hsl= FAAUE T2
T EE AZEe A dzeE ok
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E® HE 59 S0C dzeE F
A% 2} (Vehicle), 7I2523557 e

23l AR (People)S  V-I-P F+Ez A43

FAsk vk aYar T oA ool xI= FES AFHES ALE
T SAESE ICT <Ql=Zhe] T4 Foj(core) FHd= FHFASA A
Zeh-=(hyper—cloud) AFFAE 9159 it dlo]HAlE 50| X&& 2511
Ak, aYa ol AW = ARFARES dely AlEE0
A3t (federation)dto] MM =sh= a2, vkl AAA AWt tisa qFRe
FaArtEe A et HlwE 5= Qv o9} o] et Y A WS T
7 7besd EFe=E T AZE Y -9 (Software—Defined)
& ZeH(Shared Infrastructure)?} A7+ HAE 7AWMet= ICT <A=Z}o
FHoew Azt Ao
*

D. - =
White Box & statista”

<Td 20 AAAH ez AdFehs S0k A Fitkehs HAE ARSI ARL(SOC) >

st w), A AFHE vk AZbo] ul$- Faslt) <y 2> 25 et
FAE 3ol E A (White Box)™ A9, A ASFHE AMBARUEN D A=
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StU=Z 533t 2§33 (hyper—converged) B2 7|20 2 A&|A)s] BA}H5]. Z12)H
I,

A4 uhege] whao] A WY Mg Fsto] Ashe mHoR TN BEFRo

AALAEN D AL To] ool A
W2 37)17) 4% S50l 2 §As A Wty s EEE ) oju] AuE
AAY, Z2A4A (hyper—connected) HEHAZE AE3A AAS L X231
YESIR B Adgor bste hLZEFo-Ao dxis Fd(end),
(edge), 28]l o (core) FEER A FEHAT. WA <17 2

g%l 3o FHell= Seh= AFAFES A HolHAE Eo] th-E&wFe B
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e SHEHPA AT AAE AWets A B Fa= A daL loh
Tk <9 2>9] FH5 sidtel] 1R T Fole 294 HH (mesh) FEE A=
AAX pFst Al AFREC] oA FESHAL o, o]F FuiAH o5 o]
G-k AL PG AR HhaE o] A Ystar vk e al sk Tk g o

T oA Y= v 7trsd Aas B AFEEo] $1A8 ug ok
S35t AbgEeF o] AU The gk SR RS WA o] A O R Fojih=
RFo]l Bzt miA|eto® o] &} o] Frh—oX|—Foo] FAbE HFHE AL EQ]
ZEHE e oloF7] fsiAM, AZE 1101 49] Hot(security) 2 UIESZ 9]
5G T4 A A~ (access) HIEYARZREH 215 B9 (wide—area) HEHAS

ol x
HA AT AA ] FEE AY 255 dolHAIHES AS57AE AW
T AAZ A Q5. 6].

e AR AZEo] - o] Tzt b 88 k= Cloud—First A1th'e] Z=gfol
St ol ofeEl= Al&ekal 75”“’—‘#% = A AFE dEuide] 2.
AT web <ad 8>3} o HE Skl A &8sk 7M™l (virtual
machine)oll A W} 7HH a1 WOTOL@L Bl o] (container) & 84 o2 738}
= &

&35k ‘FEh-=E—ulolE| B (cloud—native) FAFHE HAethd o] FEHEZ A

N
3
) i
N
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shal IoH 2], REodA FHtol= HAske Eloly 7uke] C REshE AXE o]
S5 9]l 7] %5 (function) 541 02 7|3 %= FaaS(Functions as a Service)
AW 2 (serverless) AFYE WAE Hzap F7istar o o9} o]
o2 HWu} FEstE Al Beto] Zstd AH oy Zvtew a8A Y LS
gk ZpAIY SEk¢-=-dlolHE HFE WA o] =4 ikl itk

oft 4 ot
e £ do ry
_x>4 1o,

ry

2,
Kl

Monolithic Apps ~ N-tier Apps Micro-services Nano-services

n
B

py
Cloud (vM™s, BM, . )

Serverless
(functions as a service)

" " CLOUD NATIVE
' m

Containers
(Docker, Singularity, LXD, ...) unikernel

Baremetal
Boxes

Virtual Machines

<23 3: 7}3t 7)uE SEl-so) A

Arjol] F4le) e volEn AFP o o] Ae>

HAst] <7 4> AAIS vhe} o] B2 A 4FsFe] CNCF(Cloud—native
Computing Foundation) 77 UHE €-5°] 2015 Kubernetes (K8S) 1 H| o]
SAREGA ETE TR AFEon, 20180 HolEHA o w
AES ksl A sto]lBe|=—-dE ZEF9-=(Hybrid—/Multi—Cloud) & 3ko] 7153t
A = Mulae 23tow A xElE Foprtm
Ze}9-=—y|oJE| B AFY - Kubernetes ZAE|olH AIAEd o] Aol 7]uksle] OCI
(Open Container Initiative) W22l ZAH o] &8 CNI (Container Networking
Interface) W22l ZAH ey HESZ] A9, CSI (Container Storage Interface)

Hkalol A& glA A4, SMI (Service Mesh Interface) 53 & 335 +=

75 G WAL 21 59) 11
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AUl 22—v 4] A Y T& LT 42 AXE Y 7[Rke] 13 2 T3 X
APIZ &fZdstt. T A o9 Auj=Ql 7o A (service function
composition/chaining)S E3F wlo] I 2 A H] A% (MicroServices Architecture:
MSA) 7|Rke] A4 An] 2= ZFE3) /&9 w A Al (Development & Operation:
DevOps)el m& Asstd /g d AdS FoAdl= AEd =7t
SeHFE—dolE B AFY Fejvsle wet st Qv F7A o= AH oY
AA oAM= 27 AE AFRE G Z2AA o] 84 MHlE V)5S
Al gtol H53 Docker ZHO|HE o]ojA, LXD Al ZAHe]d, HPC ths°]
ekl Singularity (%= Apptainer) ZAE|o|Y, Bt o] 7Fstsl Kata ZE|olY

RS gFeAE OCT W4l me Aol FxE= AH oy &9l

Virtualiza- as Containers

2001

S 2 -
% Sy vmware' wamazon (K] neroku openstack covorgunonr =

Cloud native computing uses an open
source software stack to be:

e (Containerized L@\
&
S a
* Dynamically orchestrated % | infrastructure (Bare MetaiCioud) ]

microservices + automation +
* Microservices oriented -+ O Service DevOps

Mesh
E OPEN smanes
oY CN I

B Interface > =
<19 4: CNCF Soh-¢E=—ulolE B ¥l 4 7>

Agility of software teams +
Resilience of applications.

(3) mHRYAE| A o] FFHS] ol thg sk Fehgc—deleln o1 1Y

G718 ARl Az Eo| - o] Zut v ICT 1ze} -=of sto] 2l

off
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BE7F AN R WEE= vHd 5 ARlATE diFE A 2}1 u 7]7‘ 4G

o] Eg¥e 10~20msec ©]3}e] 2AA|AOZ
Aeletr] fsliM Sb—ao] Alelo] HA o sk A Al A3/l 71RkRE of X
AFEol| wE muld/HEl A~ o %] #H5F8 (MEC: Mobile/Multi—access Edge
Computing) 7]%0] FEa QJtH[3]. <2 5> Foled = glo], Fot A3}
o] g9 Alolo A3 ol %] FAL A<l Aol ufgbA Deep Edge, Far
Edge, Aggregated Edge 0.2 FEH7|%x 3}, =3l AL HWHAl oL} A &3
H2lo] whe} Service/Peering Edge B+ Engagement—Operation—Enterprise
Provider Edge &3 7o) vheFatrl s et whabaA ol %] 78 o AlF-4 ] 2
e s A QD el srHA A AES A FEetHA A Eske Aol v
< 8.8}t

End Edge Core

Things uClouds ; Clouds v Proximity (compute & storage)
(SDN/NFV) i (HPC/AI/HPDA) v Responsiveness (5-20ms latency)
v Mobility
: Stogert Stoge: Stoges
LF Edge Projects ey ok o =
Access ™ o ; EDGE
Network Central/ ) EDGEXFOUNDRY
Real-Time Apps MEC System DR‘ gc at ! FLEDGE BRETYL Research and Reports
'VRAN Compute ata Center
Re;mrgs‘r‘::ps Sites MEC System RTT* 7 LHOME
% Enterprise | MEC System R T 225_‘;'.2‘?3 km EDGE
% MEC System 1?1;‘ 0.3ms AggEr:g:ted 5G Core
RTT* 0.1ms
5 km Edge 1x Sites
B.08 iy Far Edge =10x Sites
Deep Edge =100 x Sites
=350 x Sites
“RIT — Round Trp Time Propagation Detay — one-hop fiber nk
On Prem Service Edge ‘E’sgg"g g'i‘g‘lg
D Far Edge
i Remote DCs H i
N [
Ll Aggregation Edge Y " ‘
L i Regiona i
= 5 H § ETSI MEC ISG: What Do We Specify? ETS((—)
i el D,
Core Edge i “Larvees
ﬁ Central DCs dia. { Sorvces

CR-ET]
ETSI ME

A S A RALE W E Y 13
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Tk Butd/HE MA 2 o] 2] AFE S <1¥ 6> o] F4l AFdALe At R
= A RSl AFAE] P9 A dAE HdH R AP st= S5A Y
TEo A old)ale AE u] F3l). <13 6>9 9= Akl A A S FEe-
AR AWSSE EAIARI A KDDI 9] 5G ES 9vsl= AWS Wavelength
AMu|zoh 22 AR EY FEol FAE A Atk ERF AntE F 4 (smart
factory), AF&3S Z3Hs v & ITS (Intelligent Transportation System) 27
S ol 2AAA & AHEE AT S Aol A g EokeEs
FTAHOE oA AFdol th-&ste EAkE HE —Abo] E(multi—site) oA S2F5-=9
AAA] FH= 7RAgE . ok el = 20200 Fuke] AJzEl MEC
(Multi—access Edge Computing) £HS TAH = MEC % 5Go]& A AJH| 2~

ATS B3 38 e oA AFE v kel tigh o] M lvh4]

=
=
=

Multi-access Edge Computing: 'J_c

%ﬁ + %al-ﬂo_E /\I‘%‘l Il’%—o‘l é-"é-l' 9 Forum

Parking house . ‘7 é\—'_ﬁiﬁj—' ,‘ ’
- L ", \‘ — = Public Cloud
<& A @RS e MECHEA ﬁ
p \ . (Backend ) - aws
rese Edge cloud ’ B ) ”T.e
Traffic J=N 2 )
lights. 3, N WO HBUIX] 714 HEA|
nfrastnacture ) X B, | LTESC ) SK te ecom On site Edge
) O °
- - - - Publlc Edge
Local sensors Local sensors Local sensors ﬁ
End Edge Core
Things 1 Clouds Clouds
(SDN/NFV) (HPC/AI/HPDA)

<38 6 BA W FUEE Aulz AR 1YY Ae Az oA BFY>

14 www.nia.or.kr



M

olsh o] thee] B4l 2 2= AR Aol B oA Foln oE- s
o

B4 ARIAEY] $HHe XS

7l = | 7H= 2384

A J= AElolth wEtA <2y 7> o] gl AT Linux Foundation Edge
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Foundry 5& Ao % g2 7|9ke] oA] Fnje] f&AAet ds ~2ZELE
A oA -z1o]  AEel  AHolA

B9EE BEAY Admon BiE WEAE o

FEES FdsHA 88 4 JEE, Kubernetes AH oY QAAEHOAHAS
93U Anuket ZEAEE F3|A SEF=—UlolEBS U EY T V|55 85
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©
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H ~ — 1 MANAGEMENT L ONAP ~2

Carrier "\ ! ORCHESTRATION
| ( Access fri AAAAAAAAAA s

™ CLHOME
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FLED Yo \ T
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\ ot ; N

H R 0 (T RTTS) e _______1

= I\ = - P T —

* Ne=== Wm-ﬂé:fmmn i eg Google, Microsoft, AWS, IBM, Huawei, Alibaba, Baidu, Tencent..

Enterprise User Edge Service Provider Edge Core & Cloud
T THELINUX FOUNDATION
End Edge Core
Things Eu(‘louds Clouds
7777777777777777777 (SDN/NFV) i (HPC/AI/HPDA)

OPEN NETWORKING, EDGE AND IOT MARKET ADOPTION

LY XXX X

‘‘‘‘‘‘‘‘
nnnnnnnnnnnnn

¥y ENTERPRISE @ SERVICE END USERS
& NETWORKING PROVIDERS GOVERNMENT
end to end ope:

vate
2 vvurkma ssssssssssssssssss
End

BUILT ON END TO END OPEN SOURCE PROJECTS

ORAN AVE  SHEE /ARKRAIND  EOGEXFOIUNDRY @ FLEDGE ") Anuket
=, wonae % ©) wobernetes >oepok A

< 7 s A o7 @
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(4) 2old=(Live!) X4AL A AE AE31= D-N-A 7ol H-238= tjxd <1z}

Al g Aol aEshE A Eo]—A o] 7]k
ICT &l ZetE 7|yt = o} OE:} Abe] FokEol A AtEH /1 dlo]E (Open
A1, Data—Networking—Al (D—N—-A) 7Jdo] W& X+Al FEjY
AEA s FEF A= FES Adalor vt S v gt A Foksel AlE
HEsko] AlS] b A ks Ak o e AIHXE HoMAM, X+AL 655
S A Y3HE D-N-A 7|9k AF37 o] thefst Ak wobsol A
gt o]y FA SR AFAFo] AH= XK+ATY BEo=
cdEske] 2020 79 AR @ PSS9 D-N-A
7 AAALE] Aol b d [k S ojFd A
o] X1 Hlo] B 7} o] B ol
GE AZ%E D-N-A 7] tx|g galo]
(@]

-,
&
&
i
e
ofo
ol
)

Train model Traine odel loy model Q
col G @ S e A}
f Private (l:::t Edge cloud ‘
=S = I s Live! (xora=)Al

Public cloud New data

Learning a pability Applying this capabili ity _ ¥
fromexistingdata =~~~ tonewdata S 4 " N
" OnPrem  Service Edge ol RS
Untrained Deep Learning Trained Model A App or Service i
Neural Network Model  Framework TDRA'}I:‘SIE? New Capability / ““\Vi; Featuring Capabili ty D ralEdge H il
- \ @ ) -~ { Remote DCs
— e Aggregation Edge F—— ‘

: ]

TN e I

> Y H
¢ !
|

(((((((((
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AAZ

Seil

FEHE AA38]

Al 71

o
KH
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il

ol 4]

gt X+AL 53 Mulsaso]

= A,

E
=

7HA] A

ZolA Al Rdlo]

Arolol=(Live!)

} FE2o] d%% o = (iterative)

RSN

deolgel o

—

T
T

3

==
Data Market

27,

4

G £

COMMUHNITY DATA

v‘ H{ENS\ AGREEMENT
.t.

DPi Open
MetaData Exchange

]

it
ofsg

kubernetes

Data Licenses
& Sharin,

aa Open Data
l—|_.| Transfer
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