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5
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0

@ 7|Et (0.01%, 0.02%)
B IR E (0.1%, 0.1%)
W Ef =3 (5%, 6%)

B M2M (3%, 6%)

B PC (41%, 19%)

B TV (32%, 24%)

B ADLE Z (18%, 44%)

2017 2018 2019 2020 2021 2022

x 221 1 Cisco Visual Networking Index: Forecast and Trends, 2017-2022(Cisco, 2019)
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E®EE IP EqY

7t. A3k 3 3o HE&T EdHY A&5H 37t

m 20224 HDZ VoD, UHD(4K)Z VoD zHzF A A7 IP v|tjQ Ezjmo] 57% U
22%% &PAIsto] HDg olde] Egfjmo] oF 80%0] 22 7oz Ay

( 13-7 ) # MA UHD IP H|Cj2 E=jq

47% CAGR 90 B UHD S 4 (3%, 22%)
2017-20224 sl W HD SY (46%, 57%)
250 W SD %4 (50%, 21%)

25z |p 20
HIC|@ Egfj=™ 150
(k2 EB) 100 . l
- ;

2017 2018 2019 2020 2021 2022
x 221 1 Cisco Visual Networking Index: Forecast and Trends, 2017-2022(Cisco, 2019)

o O

< B-3 > SiiEE Eam g%r
| 2Mbps | 5~7 2Mbps | 15~18Mbps
* 22 Cisco Visual Networking Index: Forecast and Trends, 2017-2022(Cisco, 2019)

ol

B gjo]g] A4 HFAlofA] CDN(Content Delivery Networks)?] B]&0] HX|HA] EZfH
T=7F Hakshal Q= 7Rl 20179 A AUl EjEolA 56%E AHXISIE
CDN9J H|Zo] 2022d0ll= 72%= 571 A%

(13-8) d MA 2= H&5 HERI(CDN) AE EfY

30% CAGR RS B CDN 019/9| OIE{Y 24 (44%, 28%)
‘o
2017-2022'4 350 B CDN QIE4 E24Z(56%, 72%)
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2017 2017 2017 2017 2017 2017
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X H
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*—Blm
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o

x 221 1 Cisco Visual Networking Index: Forecast and Trends, 2017-2022(Cisco, 2019)
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PYIVEPERPTEENEPEEREEY [

N CDN2 &5 315 AMgAlo] 71 Eejme Maspxst @x) CDN E2jze x|

F.0](regional core) HEH o] XA

B AU A AlFALGAS] HEZ YEYS g4k Fo] YEYI gafFurt war 571
stal 1AL, 202230= 1/30] B2 o= AY

< B-4 > YHEQ3 A7HE MH|A X ZAFAAHService Provider)?] HEYI 85F

Core-Cross Country Core-Regional Within Metro
(7t WH=) (R HHE) (o[ A])
20174 48% 25% 27%
20224 43% 24% 33%

* Z2| : Cisco Visual Networking Index: Forecast and Trends, 2017-2022(Cisco, 2019)
O o35 = A =]
L. M ol mE d4 2 By odd Sl

B [Pv6S A|¥o= A ¥ gufolAs 20179 609 Tj(32%)olA] 2022'd 1832 T
(64%)= S7HCAGR 26%)3taL, IoT Qlzma} I Au|A shitof] w2} [Pvb Tjdfo]Ao]
oJs]l WA¥sH= 1P Ejm w3t 20179 7.5EB(6%D)ol|A] 20224 132EB(33%)2 Z7}
(CAGR 77%) o)}

( 239 ) 2017~2022'4  MA {44 CHO|A U ZH[Y CH[O|£9] [Pvé E&fE MY

132
2tEl o 2| ZHLATAM)(CAGR 63%)

2017-20223 EREN) = 9 0} 2| 7H(MEA)(CAGR 96%)
ZU3H L 572 (CEE)(CAGR 72%)
100 M 82 (WE)(CAGR 72%)
| ‘_51_3 80 20| (NA)(CAGR 79%)
(EEE‘H;B_L!) 60 OFA| OF Ef 8 2H(APAC)(CAGR 79%)
— Uls

: l
20
> =m i

2017 2018 2019 2020 2021 2022
x 221 : Cisco Visual Networking Index: Forecast and Trends, 2017-2022(Cisco, 2019)
F) £2|(%)= 201731 2022H2] CHO|A HGE

T

A Z2AZ, dolE, AFZo] EH B2 AE o] AR loT7h BHA
AARI0 2 Aepgol ey, 20173 610] AT A AP M2M 4 57} 20220
2,480 5713t 1469] 7fo] o5 o= oy

1) ZA IPEE A [Pv6 Tjuto] o] ofa) WAlst: Eajal ul%
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Insight

16
19% CAGR
2017-20224 .’

M2M 3| A
(el 100*)

O N A O ®©

2017

2018 2019

2020

2021 2022

7|EHCAGR 1%)
Of L4 X[ (CAGR 24%)
204 (CAGR 10%)

HZE % S=Y(CAGR 10%)
FHUE| = FHCAGR 28%)
FHUE| = AE|(CAGR 26%)
U E| = & AFH 0(CAGR 22%)
FHUE| = 2 3(CAGR 15%)
FHUE| = Z(CAGR 20%)

* Z2|  Cisco Visual Networking Index: Forecast and Trends, 2017-2022(Cisco,

R) £2|(%)= 2017313 2022'49] CJHIO|A HQ-&

2019)

m 20173 2 Bt 3TEB(R A 1P Efme] 3%)E A AAl M2M IPE=fEo] 202230]
78] o]} S71stod 25EB( AlA| IP E2fHO) 6%)S 'Fold AT

< B-5> M MA M2M E=fY (T:EB/E)

T as |

EalT(ER/Y) 4

IP E2f{ H[F(%) 3.3

x 221 1 Cisco Visual Networking Index: Forecast and Trends, 2017-2022(Cisco, 2019)

Cf. MH|£2p QLEELO] FZIe) - &0 HoliZl= Al

B 20170 39.0Mbps%i® A AlAl B+ 4 Y &=+
7 % ol 75.4Mbps7t © 7oz At

< H-6 > DiAE £E& O S(T9:Mbps)

oM ﬂE T 390

8

z=35] Z7}¥st0] 202240

45.9 52.9 60.4 67.9 754 14%
DHIY £ 8.7 13.2 17.7 210 24.8 285 27%
Wi-Fi £ 24.4 30.3 36.3 42.2 48.2 54.2 17%

x 221 : Cisco Visual Networking Index: Forecast and Trends, 2017-2022(Cisco,

B 201739 A AIA 28t YEY3 N S
A57F A vl ol S71et 28.5Mbpso]]

=+ 8. 7Mbps¥al
o5 Aoz o

2019)

. 2022\ 300 = %

ol
r
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20224 APIdOR £ 2 2yl dujolAol] WASH: Wi-Fi 541 4%7t 5 v
ol Wl YEYD )4 47} B 54.2Mbps(20174 24.4Mbps)Z ot A%

(2-11) SY4 SABOM Mu|2E 2748

]

=

R
HD 7t 2t
IPHIC 2
UHD =& 7t 2t
UHD 2E2|Y
VR
UHD IP H|C| 2
8K Wall TV
HD VR
UHD VR

oz

S EUE 27 == S=(SHl: Mbps)

* Z2{ : Cisco Visual Networking Index: Forecast and Trends, 2017-2022(Cisco, 2019)

cf. Eci Dynamics ¥ 2|8 ¥ 37t

B AuA AledAle B S-S0l oty w1t Ao A58 Tt UENS 8%
AEe Sshen], 201795E 20229718 A A 29A] Qe ARES 37%0)

CAGRE 7|t o ¥iol, A7 Qe E2jmio) CAGRE 30%0] 741 2102 oy

(2%-12) A9 YEY ST BAH QR EHY b2

/ ® EHAIQ] QIE{Y =21 (CAGR 37%)
6 ® T Tl QIE{Y =2 Z(CAGR 30%)
5

4

Pbps

3

2

1 —

2017 2018 2019 2020 2021 2022

x 221 1 Cisco Visual Networking Index: Forecast and Trends, 2017-2022(Cisco, 2019)
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Py Hiel ¢ 1 *:‘.2}

B AICBM(A.L, IoT, Cloud, Big-Data, Mobile) 7]¥F A€l]A™ g3Hl Digital
Transformation©] 2Z4shgo] w2} Afol#] 4JojAo] Fzo] §2435] 57IsHA
xgAtet 71990) Afolul 919w 25| 57t

( 13-13) 2017~2022'4 A M|A| DDoS 34 Y

ff 3F pEs

16.0 1
14% CAGR S0h MECHH| 174%
2017-2022 14.5 =

12.0 135 Z7t

00 11.9

5o - 374 B2 fEe
: 8.7

6.0 K& MUECHH| 37%
4.0 718t 1~2Gbps2
20 33% S7t%t

0.0 QIEHUHUEEECH

2017 2018 2019 2020 2021 2022
B2 SpA

C =

n
10
s
|-I:]

x 221 1 Cisco Visual Networking Index: Forecast and Trends, 2017-2022(Cisco, 2019)

B DDoS(Distributed Denial-of-Service), 2H/d9jo], APT(Advanced Persistent Threats),
dlol A, 9, Eglo], Amtojgo], BYl, Am Az @A) SHEH|E, AJHO] SAUS
grony Hojx|= Alo|H] KA 5 54 /0] B& HYsiAIHA 2419 S8 E Aot
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oM HEYI

7t

HEYI F4He=

A5 Y

£o| g WEAT F

Edi EES 56 SFAIR; H|i

@ On & Off Peak A7} EZfjH AX}7}
571612 9lol YIEY byt Al
[ 5Goﬂ I:Ho} /d‘— QF }\]-oh_} /\]-}1 /\]qag

- eMBB= EdlE O 3, URLLC= Edl

o Evles Qo

® 18 FR Aulao) A5A Slo] wet olg EdY Ea AsRoR
276k 7hed| Fofof vlsl HEZ(AX]) HEY I H|F F7}

@ 4Rt Ardd™o| et A9k Al Digital Transformationo] F7RE] 1l QJo] A&
29, Culol2 9 Edjulo] et e ceke

® et Aulavt SAe] wet gt Edjue] AXZH A2l that @7t
51510 918

Aota, YEgIo] ojgt 1% ojgol

ol et 8.7 37}
Evfy =310} Age] 94t
®

Cx=
L

Edc

p

£ @ @, mMTC

(23-14 ) 569 87} A5 30 AFR ALl

ARSAL ME HE &
(Mops)

TEE EHOIE
el 2%
(Mbps/m’)

IMT-Advanced/
4G

O eMBB(enhanced Mobile BroadBand)
o W2 £zl (f2 HolE M

ME[AE MEots =8U9 ol S

O URLLC(Ultra-Reliable and Low Latency

Communications)

2Fet X[HO] A2 a4zl MR|H

L
HATT

EA|
o -

O mMTC(massive Machine Type Communications)

HEHR O\
x| &E \ . :
S ool g 01F izl 77|18 AZdte
EJHIILI;IEE; F;;?;.Lm EH'H'E AI_I:I %tl

* Z2{ 1 TTA2018)
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Insight
----------------------------------------------------------------------------------------------------------- L R & e
Lf. ERICO| E HEYI Fg
B A YEYS Qlmalo] siduls 560 thet Ao AR} ARS AR, Efd
ML B5f =29 Al9] e Ags] UL S ATHE KL 9%
< B-7 > HEYI Hd5 QAR EgM E=IE
56 45 i AlLfele
45 A8 ----
1. 2|0 A& 20Gbps
2. At 114‘—4‘—5 100~1000Mbps O O O | O
3. o4 8§84 AGCHH| 3HH o O
4, 14 0|54 500km/h o o O O
5. ML 2H Tms O o O ® O
6. 2|t 77| HZ 4 106/km2 O o O @ O
7. o|HR| &8/d 4GCH{H| 1008K [ O O O
8. HAY ClOJEf 22| 8  10Mbps/m2 ® ol © 10
@ XIT GITHYTO0| D), O T ATPBAHO| kA AL)
B AL YENT s QAR 2 AR ARl Elfg Edlso] Bilske YEYI

Ze QM2 B, @ACHE 54, GHlEl AR AS(A) B2 3

< B-8 > 279 ENCO| BISHs UEYI A
HEYI HS oE J|s
m CfQFeh CjHIO|A 4l MH|A0| O SDN/NFV
ME| £ 213} CHat DIt Hg O HEYI £20%(Network Slicing)
m HEYT %’.‘:.“891 A0 0O Q3Als 7I8 HESRF
m hGE H|&ESE ZPM|Ef @1=2F @1 | O Mobile Fronthaul/Backhaul
MO olzat ARt 2Z O DAS(Distributed Antenna System)
(5G) ® Seamless3t HZAA 2|2 L O PON(Passive Optical Network)
ZAANH &AM O Optical Transceiver
m COo[E-EA(AD)-AsdE0 2 0 22RE & X ARY
Azf AASITH A3tE olmat O Data Center Network
m OHYY, A, MEY O Safe QIZ

www.etri.re kr ®ee 17




M YEYT : A5 U ¥ YEYI SHo=

m 20183 71& A AAl /A4 HEYS FH| A2 of 1,031 28 2oy,
2023 d0l= of 1,1519 &2 71 AT

- JA 9 HEYT ] A2 AR DL o, 2023E7HK] A+ 2.2%2]
ChA =0st AZA7E o)A
CE-9 > A MA /M HENT ZH| A (T9:$B)
Qs AN A2 AW+ HEE
= (2018) (2018~2023)
AtAAtE(Carrier) 2| 435 4.1%
7|9 (Enterprise) ] 59.6 0.8%
| 103.1 2.2%

Z£) Gartner Research® C2 HIO|E{E 7|90z T8 2
[Gartner Forecast: Communications Service Provider Operational Technology, 1019 Update,
Michael Porowski et al., 9 March 2019], [Gartner Forecast: Enterprise Network Equipment by
Market Segment, Worldwide, 2016-2023, 1Q19 Update, Christian Canales et al., 29 March 2019]
- F2 IAME R Aor oidEe fA HENZ Y| A B AMIARE

ARl 4.1%9] dFER AA A 48S AYe AT

- AIRRE A} 719H8 APl 4:69] MRS QSRR SEole 559
Hlgh g2 ARGARE ] 27 5ol'd Ao o
B Optical A4 AH|, Switch/Router, WLAN, Security AH|7} 5% o]4} AAtE=
Ef FH|ET =2 HAIE BEY Jog oA
- A HEYE ] 5 7V 2 A 2 7|98 A88IQ] Ethernet Switch=®
A 78] AV B oF 30%E AFRIstaL oy, &9 A2 AR dad AT

- AjRlo g =o XxAo] wiEnl AH|= 2018 26.4%(Optical 12.7%, S/R
13.7%)9] v]5-2 B¥ o0, X&EAQ1 Q2 20230l= 30% o2 AR AT
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o ol

7HIAL &) 7t
7FIRFS} AHu]o] oF 50%E A}A|

<E-10 > H A 9 UEYT ML | A (T9):$B)

- A% 32 A HUE
= (2018) (2018~2023)
Optical 13.1 55%
)
Switch/Router 14.1 5.3%
DSL 30 2.5%
ATEARE 2|
7 PR Fiber 57 1.6%
Other 2.7 3.4%
7|t HEY3A 4.9 1.0%
Ethernet Switch 320 -18%
LAN
WLAN 6.7 6.3%
7|98 ZH| Application Acceleration 33 1.3%
WAN WAN Edge 55 -65%
Security 12.1 5.9%
SHA| 103.1 2.2%

Z£) Gartner Research® C2 HIO|H{E 7|90z T H 2
[Gartner Forecast: Communications Service Provider Operational Technology, 1019 Update,
Michael Porowski et al.,, 9 March 2019], [Gartner Forecast: Enterprise Network Equipment by
Market Segment, Worldwide, 2016-2023, 1Q19 Update, Christian Canales et al., 29 March 2019]
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(AFAAHE ) A UIEHZ 8] & ARIARS: Al A2 29 71 =28 i
AAREY] AR AO-g 62.6%S A[X|SH =AA ZHRIA|A}

- 28 Ao ofet A1 Aol &1, APFE gAIElo] glol, Al ARIAT]
229 ZAo] B o 1x

- 201849 7|1& A AA o4 YEYT A AR 19] AUAE= Huaweiz 29]
Cisco?t Fra FHANA =2 FHE A

" 28 M Nokiadt 3% AL Cisco AT 29l AE BRst

<CE-1 > A MA MEAE /i HEHT 8o F8 AR

A% 2S5 E(2018)
- I R

1 Huawel

2 Nokia 51.0%

3 Cisco 62.6%
4 ZTE

5 Ciena

Z) Gartner Research® - HIO|H & 7|9z T H 2
[Market Share: Communications Service Provider Operational Technology, Worldwide, 2018,
Jouni Forsman et al., 24 April 2019]

- HRERF )= HuaweiZ} 19 AtGATOIH, 29 AMGAR= Cisco, NokiaZ} 39
AFAATR 37 AR AVEARl-R-E2 59.5%

- 714RIE 2] O] 19) ARIRR: Huavei, Nokia} 291, ZTE} 3948 A}xI51%)
o, 33 YRS oF 40%7} Hi NS B
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<CE-125 H AA MEAE f4 HEHT MR FHIE

F8 AIYAF (20183)

7|Ef HEYD
2 Cisco 56.0% Nokia 59.5% Oracle 38.6%
3 Nokia 71.9% /TE Nokia
4 Ciena
5 Juniper
Networks

Z£) Gartner Research? C2 HIO|E{E 7|90z T H 2
[Market Share: Communications Service Provider Operational Technology, Worldwide, 2018,
Jouni Forsman et al., 24 April 2019]

AFo) 371 T8 AIAAFSO] 54.1%9] AAS

- 20199 1&7] 7198
ANPeEE 1S

N U EL T AH] AR 19 ARIAR= Ciscoz A =A9l

CE-13>H MA 7IEE 7 WEHT | F2 A4

AlZE =210 2019)
Vendor

1 Cisco
2 Huawei 54.1%
3 HPE 62.5%

4 Palo Alto Networks

5 Arista Networks

Z2) Gartner Research?| CtS LO|E & 7|HtC2 T H 2
[Market Share: Enterprise Network Equipment by Market Segment, Worldwide, 1Q19, Christian
Canales et al.,, 24 June 2019]
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- 59, 7198

8] S LAN 78] Age] A 82 o

57} QAL ARl 77% olAke AHA

<CE-14> 3 NA 7IEE

LB

1 HEXI MF FHIE 282 AgA (10 2019')

66.8%

1 Cisco
2 Huawei
3 HPE

77.2%

4 Arista Networks

5

H3C

Cisco

Palo Alto Networks

Check Point Software
Technologies

45.3%

57.2%

Fortinet

F5

Z2) Gartner Research?| Cf2 HO|EE 7|HIC2 T H 2M
[Market Share: Enterprise Network Equipment by Market Segment, Worldwide, 1Q19, Christian
Canales et al.,, 24 June 2019]
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© sonnFv
S E=RE =t el

O T,

7l 78
5§ 4385l= data plane(A
5}1, control planeS S/W7]8te]

B (SDN 7d) YIEYToIA Hlojg] )5
control plane(Aloj&)S &

425 Ask=
2 EZa)2)o]x] 2aste] YEYIEZ Alo]-Ha]sh=
Y ZEE2|2 SDNS A|¥shs oo Ul &

- SDN ©d ZE
- SDNE 7i Aels dshe H/Weh S/We unbundlingAl7]12.2
747 HE g PRIt A|ARLS

1%
A Hor} 75

A ot
ol
X Ta

A=) Ne)
=}

sk AN
9T

T=E a2

Uzof gk= H/We} S/W Z
x ATEQO|2 22|H control plane2 3rd party AIIZ[R| componentZ 4 7Hs

( 13F-15) SDN| 7{Ed} L=
3" party

Lagically Central

Separation
of Cortral &
Forwarding

I >
7 —'5'/. - -"';\.._‘__.f\ a
.- L Forwarding

INFRASTRUCTURE
LAYER
L I
5 L ]
" 2 C 1
"‘:'-"6\[.-:"—: /
: Software Defined Networking White Paper, Open Network Foundation

A A9

JRCIEEEE
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SA HERE : X5 Y B HEYI 402

B (NFV 7lg) steglo] RE 385 Argste salRlos Al5sie 71594 HEHNT
71's(PNF)Z AMul/dollA 7Vdel 7]ext HEYZ ofZalold 71es ol 71Hdels
SEf2 YEYI 7]%(VNF : Virtualized Network Function)S Hl#o}t 7=

- Ueb AFRE(COTS : Commercial Off-The-Shelf).2 YEYIT THIst=
2Jst Qlm2KNFVI : Network Function Virtualization Infrastructure)s
TEE 2 o] SApult Y

- UEYF 7|52 NFVIo| My 7Pdst 7|1t HEH I ofZ]7o]dE ol&
sto] 7HakstE LﬂEHﬂ 7]=(Virtualized Network Function : VNF)S ¢

- S/Weol HX|-AFIRtoR2 YELRIT 7159] A-AAP} 7hsetag 2 Ao
H]5]| deploy”} H2]5}1l scalability g&o]] 52

( 23F-16 ) NFve] 743

Flrewall DPI

] [ AR T, - S —
ﬁ 1 : | Functionalities Dlstnbuted On-Demand 'll
|
il ! LO'LS‘_a”iarE Servers Y
G/S-GSN i ﬂ;_h R
| P/S GW | : g e
uuuuuuuuuuuuuuuuu I ¢ = -
+  Specialized HW | ﬁs
+  Proprietary Solutions | Serers
High Cost : -

Scalability Problems

* Z2| . https://www.argela.com

Lt. SDN A[E %

(AR H5) 201749 6791 DajolA] 20224 31191 Dz odmlal 35.8%9] 1 EA3AL ofjAt

- Bopd AR B|HL 20179 EAIAAXRLE AJAo] 27%, HlolE] AlE @ 7|d&
Aol T3%E x}x]o 1 9lo], 7] 9 glolg] AIE AJAES EAlo g AJAF &4
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- SRR 719 3L Ho]E] AlERE Aol wh2A] /d7dste] 202200l SAIATEATE:

. O uw

Aol 41%, 719 3 HlolH AlElE Aol 59%E AHAE A

B (SAUAARE APS) 2017 189 ZRoflA 2022 1269 EEi= At 47.4%
M AF Aok
] (]

-

- RE&AYRPL 7V 2 AVSES FAdskaL et WDM, eA|IAEold B FE
=2 S/W, HIEHI ofZ2A0Id S/We Aol IA 42 AT

(719 R dlole AEE A1) 20179 499 FoflA 2022F 1859 T2z Agt
30.2% 4% A

- A2 SDN 7|4 2gsle] Uit AT QEMABNG 719 AENAY YEYT
0] 7153 SD-WANO] £ worlA ke 4ol o

ANY =2
(2017)
2t 2E A | 0.8 44.2%
WDM 0.1 66.5%
H/W
H|C]2 CDN 0.1 19.2%
ot 7 1 1.9%
ARIRFS |Et SDN H/W 0. 61.9%
LHAAEZO|M & ZEEZ S/W 04 43.1%
S/W
HET ofEFZFH0|M 0.3 50.5%
| 1.8 47 4%
LAN SDN 45 27.1%
718 % D-WAN 0.5 50.6%
D.C > : 6%
| 49 30.2%
SDN 3| 6.7 35.8%

* Z2{ : SDN Hardware, Software and Services(IHS, 2019) GIO|E{ & 7|92 &
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C}. NFV A% sist

(A1 +2) 20179 649 Z2{oflA 20229 2029

2 At 25.9%2 G ol

- underlayo] sIgsHe shEglol AVHe: NEVAIIOIA 16%~19%0] AV A2

Ao M

- ot=dlo] AHloll 7HdetE &3l overlay

AZLER 0] AGE 81%~84%2] H|GSS AAIE o= AYH

(Shedio] AY) 20173 119 D2ioflA 2022'd 39
- underlay 91Zz}Ql VNFIS HAlo =g AJAto] FAE|q
(UCPE) A1 24440 72 2022\ 0=

B (AmEYo] AR 20174 530] Delol 20224 16291

ol 7(].
AR

LY

Fei2 At 25.0% P AY

r

2
o=

FH=Z UWEHI 7Iss Alsste

delz AP 30.0% A% AT

glouf, 7}
sF=glof AlRe] 26%S

-

- PCRFAIRH('179¢ 71&) 7P & AP A8t 9l oyt 7HAEERE], mobile
core, SW-WAN Fofe] tit2 /d7o] of A=
< H-16 > A MIA NFV AZ (H9:$B)

as A A2 A 8%

= (2017) (2017-2022
AMH 0.5 22.6%
AEZZ] 04 22.6%
W NE PR 02 22.6%
NFVI 44| 10 22.6%
uCPE 0.1 165.3%
SIEQ0] A 1.1 30.0%
MANO 0.3 39.1%
7t et E 0.1 74.2%
Mobile core 0.3 40.6%
PCRF&DPI 2.3 14.8%
Hoty 0.3 25.0%
S/W | VNF | IMS,SBC&DSC 1.6 15.4%
H|C] 2 CDN 0.1 35.6%
SW-WAN 0.1 124.0%
7| Et 0.3 39.1%
VNFA| 50 23.9%
AT EQOl 4AA 53 25.0%
NFVE A 6.4 25.9%

* 22| : NFV Hardware, Software and Services(IHS, 2019) GIO|E{E 7[#to2 &
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B SDN/NFV2 27IA191 Ao Aubael Heke ojziouh, dx 2o
AT Q= 7] 4 go]g] MIEE SDN AJAFof =stel ZARIAISRS. tfeu} 7+S

OO ouw

" (3H) /19 % G0l Mg SON AEO O SEl] BB white
boxo] HEge AIAFOZ HAHT Qb WY, £ F2Y AKX Aeg 2

- 2015¥0|%= white box7} =& AR S-&S A}X|5tl, white boxS A|2]st

]_
=229 ¥y AR 57)AH9] OH\W a2 58%

- 20179 257] white box?] APFEGE2 F4AHY, F28 HIG FY 574K
AV §-80] 65%2 57

- 2018 127]0l}= white box®] AP A8l B slsiglon), 2= W
9l 57Ikle) A& 67%2 A

% SAINRALE SDN A U NFV AIZOIMS AZHRES OFY ElEjz| 4D 9

o
i (= p =Ty PIN=}

< E-17 > 7|9 ¥ CIO|EHIE-E SDN 8 Az}

AlZF 2=S5(2018 1Q)

Cisco
Arista 52.0%
White Box 72.0%
VMware
Huawei

* Z2{ : Data Center & Enterprise SDN Hardware and Software Market Tracker(IHS 2017, 2019) GIO|E{&
JHtoz £

Ol wWN -

B (32 AR A e BT ZEIARY 84 GRIRI Cisco, 291 ARIARI
Arista, J2]11 Dell EMC AE9] WIH(Dell, VMware)7} 32t Z3RUA|A] F/dstaL
glom, 2 Huawe® AVYH8-8S Sish Wi 9l&

- Cisco®t Aristax= 77F 20149 AZASE& 9 39 4915 7|=35t 3,
2017488 AVFERs 1919 2915 /7]

- Dell EMC AEALS] $APE8-8 HA] 20154 o]& A|&H0 =2 512 &

- Huawei®] AR SSL 20159 o]§ &3] A5t Qlo], @& Zai=0]
white box Aele 4 H9-& 4912 x|
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oh. A% 4% 29
B (56 O[55A]) TR S8 G0l ALET 56 o] FEAS] Aulx 452 wA
ofsl SON/NFY 7140 i 384 19

- AFRZIRIE AR/VR 5 5G 718 Ao Maiet 51§ UES slicing)S 414

sl A5 ] YoM l=ete] d&-F3t Aojet APt 7Is<h SDN 7= ZQ.
- Gbpsa9] &%, Imso]| £6k= AA|H, massive deviced]| Eﬂé} connectivity%
sl SR HIEQ O] 4147t scale in/outo] 7Fsh NFV 7=
% Mobile core Z714tat, MANO(Management and Network Orchestration)E &
HEY3 z/Aat, RAN S&4[0{0] SDN/NFV 7|&0| &&8F

B (HEAITY 5Al) 5G o] &&Al olefdll 740 UEYHI Zofe DAl AfH|A

B3 1] 9 AR oblEA T et 87 50

st

—

- @ WEt 1% B8 Folo] o2 YEYS gulo] Wy 440 39, @
UESS Zotolde §3 AUTEF Aul2 A1F, ® on-demand AlAH

4ol 7bsd ARe UEYD opjElx "a

B (CAPEX/OPEX A7t @7) AulA ARIASe] x4alel olma} =xte Expu] @
298] 80 AI&A 0 Bt o], Blg AhS sl SON/NFV 2 S0 oz}
HE A% 9% 29

B (system migration) 7]& legacy 8] $419] UESRZ A|AES SDN/NFV 4|
ZA 02 M|, & A|AELS S85[oF 502 A|AE] E5T0] T Uiy

- ZAJA S~QAFSS system migrationo] THE = A|AHEIC] ESRA}LS
SDN/NFV 7]8F YEQ]Z = Aetst=t] 7P 2 ol 842 IA3)

o =

- ("d5A use case UF) %L:L Ho| AR} 22 FAIA
A8 MIAO] yse casesS STHsSIF O 2 Q AK|A

SEshlol ojE

151 71930] A4 =stol
2 QRFE0] AW zole

n (EO} #1%) SDN/NFV= A2 EQJolE 7[fIO2 sl UEI 7[eolhz, YEAI
o S/Wol dieh R UolY 342 UEHNT AlL] A @F, 85 Alsh
]L AR == =diE 4 S

3) 2015 Guide to SDN and NFV, Webtrial(2015)
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- ©Yd =2 UYEYIES device, access, transport, cores L3510
End-to-End®] =2]&Ql 2] UEYIR S/dsto] Au|xo] Sobd A&
HEHIE A5

X 0§ =0{, MlA{/actuator 5= massive connectivity, O/C|0{(UHS, AR/VRG) B2
high capacity, At&F8xtg L AMAE 7|4 &= low latencyE 87

m (HEYI Saolo] 77) ABE(AH) L UEYS Jpyst 7128 olgste] T
AFAe sk, 2ol Setoly Hojg AE

- AxE 7Rl 712 AR AYE stdst 7PAHAIVM)S #4951, Network
Function S/W (Mobile Core, S/P-GW, PCRF, RANQ] DU)E VMoj &X}

- SDNO2 7paiel WERIT 7158 Aofsl AxEfslol UERT 2ejoly A3

( 2%-17 ) Network Sling 344 AL

SDN Controller
=

« VM (VNE} 4844, 3|0f
oz 2atec = YMZ} connectivity: vMZt HEE 3 Hoj 2atec
(NFV) szt (NFV)
[ g ? T UHD VPN | )
= 100Gbps, BE parent
wn
= A2
| e -
L s L
2 0
o) 2
3 =
o i
[ e
s vSwitch/vRouter| z |
ﬁzj J ] 1P/MPLS-SDN
(MPLS L3 VPN)
Proms) SDN SW DC G/W DC G/W
5G Fronthaul (PE) (PE)
T-SDN (POTN)

T-SDN

* Z2{ © www.netmanias.com
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94 HEYI : A5 U ¥ YEYI FMo=

Lt WEYT S2fold Al g Y Y

(W W) HE S2joly AulA APRas 20184 oF 3,99 Teloly R
47.5% &2 AP0l IR Slol, AlE 2kl UIEIT Aulx 4071 27 F7K
702 oy
N (33 AN AV A MENT 2ol AAY £QL I Ho] EUE oz
YRl Rok= FFM. Oltel ¥ ALEARE, EYOL sy, =9
27t Wes Ueld 202 olgsi Robs H(AWF 56.4%), H31/BAHA o]
(54.9%), RIZSH(53.0%), Dlcjo] 2 NEE|IT E(52.5%) ROk olyE

P

< E-18 > 56 Y/EQT 22404 MH|A AF HY (TY:5M)

o MY T2 AT Y=

T (2018) (2018-2023)
Public Safety 88.4 41.6%
Media&Enterprise 59.9 52.5%
Manufacturing 58.7 53.0%
Telecom & IT 54.2 43.0%
Energy & Utility 39.0 44.7%
Automation 30.5 47.4%
Healthcare 28.2 54.9%
Building Automation 14.6 37.9%
Financial 8.7 56.4%
Agriculture 49 37.9%
Total 387.1 47.5%

* Z2|  Network Slicing in 5G Networks 2018-2023(Mind Commerce 2017) Z{d
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oK‘_J.
ox

(1) ABASE FEatol AulA YEYT RUER, A%
oS Ao 2 EY 0] 284S oln Be ot UEY 714

- glojg/Eefjge] EZ AFARRA F7F HEYZ AFH AR J7HE 49

SIHA QISATS(AD) 2 7ARRS(ML)S 53t Piskl 855101 YET 233 2A

- 45 HoF A|ARIo] Kot JHe} AlQ} 7HA]| °85-FA(UEBA @ User and Entity

Behavior Analytics)O2 A|ARN XpgAo 2 A QA S A|A st #A| tf-&

B (At 71 24) Al 7]&, 22H2E & JX] AR 7= UEHZ 7He 7=
(SDN/NFV)2 QI5A]5 7I8F YEH IS FAsH| At Al¥t €75o] ofd

Ty
&L 7utoz A9 M2k sies mZAAS pdla]sho g2
9@ A U AT VNFS 7Pgat 7150 Bpold 5 YEY

- Al 7]%& : closed loop AIZ C}Qfst 742 HE] Go]gES 248
{
=

( 1=-18 ) closed loop system for Al

' .: mmmmmme Data Collection Data Analytics

* Z2| © Artificial Intelligence for Autonomous Networks

o
=]
N
%
)
o)
il
3H
ol ©
_>,i
e
- mlo
mOl'
o
_R
rS
o
ﬁ
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- WD Fpet 71E  NFVR ZhsiR Ao HolH UEYD T1g T1st
slol 2SI, SDNO2 B2 HERS Q40 7byslel YEYS 2458
AFUL AT 4 b AT} VN YEND B3 7

B (AFeUEEIRS 2R) sa80R oot 483, guatola, HEHS, ofEd
Aold S)e2RH DAYste JES Al 7[Woz Axjo] oA 9] Auja
2 YEYT AAR FZT 4 QL AFRYEYIR 8w

- 3 JHi(target state)et AAE Sl £AH AA| FHAR AolE A
5tal, o] control loop9]| feed back3to 2x Z|A3T A|AELS 15

- AF2UHIEY IE OARRAF URE oI55t Ao A|5eh actiong &6
AAAO L 7K A Alg, @] 1iEle] 52 &5t s . OAHlA
=S 2JSt self-healing, self-organizing2 EAl0 & S

(FFBUIEH T ERTA) Juniper Networkse= Asdt 71& 2 A5Als 710l s
th29] TAS AA Self-Driving Network=z Zlgtsh 7102 of| 7AgH

( 1%-19 ) YEYI Automationd QZZ|50f 2|5t Network 2I5H THA|

The Self-Driving Network™

Five steps towards the long term vision

+ All processes with I8 =¥]=1\%] [ [¢]
closed loop NETWORKS™
automation
+ EDI

:gg + Automatic service
placement 5
HERE # Self Healing Algggggsl\g_’%lés
+ Health Monitoring ¥ Intelligent Peering.
Capacity planning 4 ...
+ Resource
monitoring 4
+ Security ANALYTICS

+ Fine grained

4+ NETCONF/YANG
+ Automation * %i’?‘f{y JTHOC 3
ry

workRows/ collectors FINE GRAINED ot
o e MONITORIZATION bl
+ OpenConfig. intervention
+ ZTP 2 * Network Intent based
4 laC ecosystem AUTOMATED decisions declaration

integration NETWORKS powered by Autonomous

= Deeper analytics = Automated vs. automated
insight Event response to Fully Event

MANUAL 1 = Visualization prediction events driven

NETWORKS

* Z2| : The Self-Driving Network From Vision to execution(Kireeti Kompella, Juniper Networks, 2016)

- (194 Automated Networks) : NETCONF/YANG, OpenConfig, Zero
Touch Provision, RESTful APIQ} Z-& At=3t =1 4 nAdYIsS &)
=31t Y ARk A|A”Ho] A EYIES Ao
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- (2% Fine Gained Monitorization) : A|23lsl g E2] 7|51t D Ex]
AAE S ZUlste] RUEY, ZAIIAS AMHsshE A|2Hlo] Rg 4885},

QAR AH=3} A|AElo] SodsHR] o= HOE Uy

- (3% Analytics) :© YEYZ A RUE, A9 @UER, Capacity
planning £240 2 EHlgUEZS BAste] A=} A|AHO] 24 LS
AN, SARF= A=} A|AElo] Q6= 7 2out FIst oz 7

- (4974 Autonomous Process) : 3@7| A}=3st A|AH”H0] EDI(Evnet Driven
Infrastructure), AF521] deploy?} Z7}elo] -SYAE UEYT -2%0] Fo)2
7120]A] odote . (AR o3t self-healing ASHA oz AHAlH)

- (5% Self-Drivinf) : 49A] As2tA|AHEIO| closed loop systemi} ZA3s}od
HEQ 0] 2 U Tep} YAls] ALEatE A|AH

B (29870] W) AU E4lo] Elof AR, Qaelole, AulA/MEYD 0F
5. dede] ® AAsE UEHD 7l 5 #Y 7sS Ats A

O E‘.

AFgat

- closed loop AFEaR= 7h 2 el HEYA 7152 RuUER), FAIEHAVM

Virtual Machine)2 3Z3kst Qlmato] 2] 4 QAAEZ 0| 7|5 454

- UEYIA 2A¥shs e Al % meta dataS 7|¥ro=z shgd %
ol HEHI AR & RUEY, HAF1, AR ARSA o]

(1220 ) YEYI AL Al 87Hs FY

33
Customer Network Customer Customer Customer
management acceleration management management management

Marketing & . Predictive Site Workflow Fraud Detection
Sales IO Amlytics Maintenance Hetweckislicing Management } [ and Prevention }
Service loT Traffic Insight-Driven
Fulfilment Management Orchestration
L L J
3
Service Asset Radio Network Zero-Touch Decision-Making Voice Biometrics
Assurance Management Optimization Automation Guidance
L L J
—_—
Intelligent User VNF Lifecycle
Interfaces SECHES il Automation
r N
Self Optimized Radio Resource Operations
Infrastructure Management Management
. ¥

* Z2{  Artificial Intelligence and Machine Learning(ABI Research 2018)
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24 HEYT : 7

¥ HEYI SYo=

o|r

(AJAF ATh Al 7]8F YEQ T &2 A|RGRE 20184 2.990 oA 20234
57.79 daj2 AAmd 82.0%° &A1& AAto] oAl

- Al 7I9F HIEQT &34 AP & &0 A2 2214 BHd st=flof &54

Ao 2 20239 48 g9 fRE P4

- 2mEQo] 22HL YEYT Fuo] ATglo] shie] YEYD A48 shio)
22M0te Woe stog Ao stego] £2Mo| s Fwst Aot
20234 79} Qo] Fwo] A BHE A%

=, 1o
[m]
g

< EA19 > UBAS Jju YEYI 22 AR HY (T9:5M)

I TN T N T T

5tEQlo] & 1 506 3, 072 4, 849 85.7%
ATEQ0] g;L 53 77 129 260 483 701 | 67.7%
A2 MH|A 17 26 43 19 160 222 | 67.7%
A 289 449 807 1,785 3714 5772 | 82.0%

* Z2{ : Next Generation Networking for Artificial Intelligence : market Outlook for Al driven SDN,
5G, IoT and Network Analytics 2018-2020(Mind Commerce 2018)

B (AZEQJo] £24) network intelligence 1419] 534 Ahs Eioh= AT EL0]
SR AP 2023 7)E gHid= S/WeF UIEAT #2) S/Wot Ad] AS
3

’d sht, 97E WHoAE analytics Al%fo] 7P whas AgAst Kgp

< B-20 > ABAS 7|U YEYIE AT AZEQO S2M A Y (T:5M)

20181 | 20194 | 20201 | 20214 | 20224 | 20234 | cAGR

QIH|ILE S/W 21 30 49 92 160 224 | 60.4%

HEZ &2 S/W 15 22 38 80 153 224 | 72.2%

Oo|E] AEE|R| S/W 10 14 23 46 83 119 | 64.0%

HEL 3 Analytics 7 10 19 43 87 133 | 80.9%

2Ll 53 77 129 260 483 701 | 67.7%

) HEYI & S/Ws OUHERHI HetE At S/W, QUEYI ASIHE 3t S/W, QUEYA
transformation2 {3t S/W(SDN/NFV, C-RAN AZEQ|0| 5)& X5t

* Z2] : Next Generation Networking for Artificial Intelligence : market Outlook for Al driven SDN,
5G, IoT and Network Analytics 2018-2020(Mind Commerce 2018)
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----------------------------------------------------------------------------------------------------------- Lo Lpevsmnsl Ypvamswmmommes soesawanuns
O =8 e g
B Q3AlS 715 UEYIE 7la7lgo] st Q= @HOR, dB ARE o]
sl AlES 7ttt 2508 oA 7|eA HiE7

< B-21 > ABAS J|¥ YEYT HOf 2R WL e (Ho| Y Y £op

Cisco

Huawei

Nokia

Aruba

Apstra

Red Hat

® Cisco®| Network Service Orchestrator(NSO)= YHEY3 AMH|AQ} StE
9ozt ZMBIE Fo[ojS AASHE YANG modelS AbgSO] @74
E2fo 4 43

® Cisco®] SDN fabricQl ACI(Application Centric Infra)?] YULQI
Application Policy Infrastructure Controller(APIC)E S5l Al Q=29
zero-touch deployment?} 7}5

= oHH, 2017 AL 7|8k O SAB|AS A|ZRfot0] 1ZHO| ZpAF IT HIHE
O|Sotl AYHLLE AHot FAIE+ HIES AUY & UEF &

® 20172 Intelligent, Simple, Superfast® 37| 8 7|58 Z&
All-Intelligent Network &M ZA|

= 20184 22T, 8] GO[E U Al 22 7|&8 AGSIO| O|E HA,
Atz 2 EHoF ¥ AW 7|52 | &Zst= Intent-Driven Network
Solution ZA|

ol

= SAAIAE HEYT #H HO|EE A|EolH, Nokia?l T Als
(augmented intelligence)&1E ‘Nokia Shannon Intelligence’E 0| &
ol SAAIEA HEYZ 242 A Sots AMH[L A2

® Al 7|52 AHESIY B IZE0|2 HEQIE ZYEYstL S35t HE
Y3 ZHE MESH= £FM2 'Netsight' EA|

= web-based UI2} RESTful APIE |33t A-&3ME HEQI 2|7t
7t Apstra®l 282 H|(ACS) EAl

B Red HatO| 285t Ansible2 DevOps =1z 3 ZSiEZ S HIA|H
HEXZ Asst 7|s2=2 2ZA|IZi=0|, Ansible Core2b Ansible
Tower?| 2part2 19

® Ansible Core : &84 A58 & compliance testE st 22l A&

® Ansible tower : Ansible Cored| HA{&E|0] GUI, dashboard, RESTful
API, role based access control, inventory 22| Z|#

* Z2{ 1 ZFA}b press lease
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Fortscale

Exabeam

LightCyber

Spark
Cognition

PatternEX

CyberLytic

Darktrace

ZoneFox

* E4

oo D2y

As % 2 yey3 s4cz R

< B22 > QIBAS 7|d HEYI ROF 20 WK g (Ot

=N

b

 Gi4laly 7|uio) O|gAr 815 EH(UEBA) Eot S2MS

T =
" HOME Y OIS HRYSIEM) DBEES 0| 8R10 B9l HEIEMS jYslo
O| &2t Y= O|§ME I HIF LA O| TS =5t AAEHA|

= Y vs, HIARS RSSO 75110 HIRARS
= D2l Jlute| ot A8t BURS Ay

=2 A02

O

m EE 2|AT FHEI HElY YU ESS ZAS0] AAZICE H|IZYA HE IHES

7|‘Z|o|’O§M-I A| o}' _I_Io-l 7|‘Z| ZI-EQ_I-E] _I_Io-l ZAI- |:||:||'_ I:HOO| 7|'—
= S3[OC FEEIS EESHT Q0| ZASE log HOIEIE Mot A% 4
U220, 0|84t 2let4qQl QARHO|AS A|Sof0] HLAHOO|2H query 7F
= Ojdl2lg 7|8t HEQI 37 | £2M, Magna Y
m C|HjO|A T 0]82[] & Z—l)kl-z-l HEMES 42 E
|.5 7|.|H|-o|-o§}k| o|_9_7\|. |:|| E“:”'O'A—J Z—MI- ]1|-|E-|_|_I- H|Z—|AI- ]1|-|E-|

=
o

;LT

® agentless endpoint securityE 1315 7|—-— HOM\|AEITIO| B35 THsM

Lo

o i |
® Zero-Day attack TfS&
m ZtF| 295t Cognitive machine learning

2|3t cognitive EQF £2M, SparkSecure 7%

HE S50 YAMIER FE 242 Sl A7t a2 24
m 2P7eHES S5l AAF sHSIHE uf H| A °H5]1|-|E1° 4 =opo| JLEstoz
Zero-day atttackoﬂ EH°°* 4 oM, IBM Watson9| Z|¥S HS 4 QT

AtE0] A2 ZEMAS A|H

" AZA 5= 0|8t YsA= ’e\?—ﬁ,

m ACMO|E} 22|= USAlE 7l
THEIS TR QL0 RM AS AAZIOR ZA5tD P
m QO|H0| SHE YFZA| raw dataOf|A LIENS SHEEM ADE

ocoL 1 =2

ACM(Active Conceptual Model) 7%t

AAZEOZ HA|

m A3 1147rE Qst O1-ZR| /82| AE! 7|HE £2M Cyber Threat Profiler 7H&
QAAZIOZ Y ts BUER I BIste
Fieh AL

® Cyber Threat Profiler(CTP)=
security intelligence, @ ZEHE|ZO| 8L = 42 E1I0IE1—E4*4§
OAHAY WHS Y3t heuristic M7HA| 24 4

" CTPS Sof 913 oM =95 T6t0l 9139 YTy 27| mer 29l

HiE 2 2o AHE MAEH A 010 §8A01 Y 2|AT Tt IS
s ZASOE AgHol AIAH(CS) HIEA WEZ Aste
ICS 71t

= Darktrace ICSE ITEO| Cfgr DiMlaid 2 4814 4 B2 X850
MM AAHOIA HAGHE A AR O R QIR Yy WES

HE| A0 HA|TICE FHotl, O|F 7FA[H 2= reporting
lDarktrace ICSE 53l malwared|| CHEF AF=aHEl RLE{™, 7247|, OfS
e NE

ES OI'— EL.|E1E'J £2M 7|-||:£-
= ZoneFox2 UE 0[8210] #SO| YQAS T 25D

&I 99| HHYES M H2A|A reporting

Its

I

ZA| ruleg Ats M

I}lAlE‘Il—JO EOH o}'ﬁol'OZI oHE EE‘IIO

22|23t log data & QlE{4Io =

=

== ol UH 7|22 (42| LT} of9| MiE)

Darktrace

S 0|2510] LijE O|RALZEE| HHASH A Ol= O|31S 712|511 ZALSf

oH
[eN)

: Artificial Intelligence-based Approach to Information Security(Frost&Sullivan 2017)
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2t AR 4% Y 7|59

(1 F=9129] BT 56, 07 % Zek9=er g2 71 Sale ol o gL e
913 gjei=e 275k 9100, of YED BuHe 57t

- IoT 2Hilo] 7H42)5 1 QIAlet EF Z2E20] BE02 of2] S| YEYIS
Y2i5he AlQlo] BAIA A4 Clole] TBRE WA 4 9 AN

T3 QPR YEY I ol |EAs}t B
- glojg] Edjjmo] wre BAlst YEYIS welshy] sl Al 7]t YEEYS 28
ng e YEYI Bxgut Iy ZA1E 512

— 14

m (dlol8 mE W) chgeF dolg U ulrje Esfmol 37t s|le] mut [u
9 AEoR Hole] MEly Eefn S80] WEEAA YA B
SpRjst BalEl UEY Atlo] &84 AR-S 9] UEYD AdeldA o

ASHAIEA, Eofm sfeio] oot oto] FY U 9IRE
o) ARt F/kSHAA AHESE V12 Wa

m (4l=] R?ﬁ%ﬂ—l T8 571 289, A=Y 5 Jo AEES HAE AlEe
HolHE Beg sl AeAls 71 HEHI AdBis 2+

_ ]_ﬂE_r:]:l x%x]/\] D]—tﬂ—]- 7:17\ﬂx4 /\/\101 H]—/\Ho]—t %L%A]-o%o]q 1:1 1—6 7]19_]
Ol2JHE Aot a8itdE Aloj-te] & Hot Rsef a4 5
OF, A% Aof X 9™ 221
@719 249 +82) AFA|s =
2P AR 3 O19S FAleR favt PuE Y

- UlEIT0] A2 culol A 2 o]8xt 4, AVYA Bt 5, UlESITe] Fue

2 52 TS O, FA71U5L ABAL 79 UEYD Eo] i
golo] 74514 Slot 19 el Aol F4E Ths ol &S
 (EYIT Fof Al 71 U14) TRt WIciSo] TR V)4 JpNetn AES B4

el

g oz oA YENIT A d3AE AFAls 7]%2 eIt H2
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€) Mobile Fronthaul/Backhaul

7t e

moolEEA JRTL 2% U 28u8AH 012 ¢8 RURadio Unit)e}

O O v«

DU(Digital Unit) 22]§ 7|8F9] C-RAN(Centralized Radio Access Network)

7|R2 ez Als}

- C-RANLS wupd ARAXIC] ARPU(Average Revenue Per User) %

dtoto 2 BRU(DU)E 3F 202 @ oy 29]o= RRH(RU)IH-
EAl A= A2 +8H]8S fr|dog A

o
=

B (2H}Y T 2E3S) C-RAN A|AEIC] BBU(Base Band Unit)?} RRH(Remote Radio
RRHOJ|A] &0}

.

BBUL SIAlsH: AatRoz Adsts 42 43

Head)2 dZs5t= YEYIE ol 7RIl A 4l go|g&

( 1=-21 ) Fronthaul/Backhaul

i

System
Antennas BBUs module
RHs FeviEee
1 |
bt Lanigte \
iiiii“
UL
RRHs SAALLES

I i i

Antenna Sites Central Office
Fronthaul Backhaul

Core Network
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Te 2018) (2018-2023)
Repeater 04 17.0%
Active DAS 3.1 18.6%
Passive DAS 1.0 9.2%
A 4.5 16.6%
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* Z2{ : DAS Equipment Market Tracker(IHS, 2018) Ci|O|E{& 7|HIC 2 &
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2G 0.6 12.8%
3G 1.3 15.0%
4G 2.6 16.0%
5G 20233 — 0.54($B)
oA 45 16.6%
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- AR A2 A HAE
7= (2018) (2018-2023)
oLT 39 18.1%

ONT/ONU 48 8.5%
57 8.7 13.2%

*x Z2{  Broadband Aggregation Equipment and Components Market Tracker(IHS, 2019) CO|E|E 7|HIC & E=
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* Z2{ : Broadband Aggregation Equipment and Components Market Tracker(IHS, 2019) H|O|E] 7|HIC 2 &=
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A% HEE(2018)
Vendor

1 Huaweli

2 ZTE 81.8%

3 Nokia 89.9
4 FiberHome

5 Sercomm
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A A2 HET Y&
(2017) (2017-2022)
Telecom 1.3 2.0%
DataCom 2.9 18.7%
sHA| 42 14.5%
* Z2| : Telecom Optics and Components Market Tracker(IHS, 2018),
Data Center Optics Market Tracker(IHS, 2018) CiO|E|& 7|EIC 2 £ &
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AN USE(2016)

Vendor

1 Finisar

2 InnoLight 28.7%

3 Foxconn 37.0%
4 Oclaro

5 | Acacia Communication

* 24 1 BEREMHIRAE(Fujichimera, 2017) HO|E|E 7|HoE &5
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- 2P ARES AR ARDOIA 1A Ad AlsE SRR FA510]
e A 22

o= U u

ZP= Aytof] st insight2 Al5-& %ok oz} x| AREY

XAl B o
E e Ax| BFE
r—
aa= sonsssssnsnse Bass
3 100es T A

HEHI

S - e

i \T p ) T |

s LA LR R R - e '0
S =

LJEl

* 22 1 EEAIAE(2018.08)

L. SERE & WA HRTE MY ¥

ng

43

-

(2P0 AEY) I L V1) 2AQC HEY 40 FIR, AFFRE 20179

1,2979 23] 2ol 20229 1,808% F2i2 Bt 20.1%2] w750l ol
- ARE A AMvlA FEHIR AlSste laaS(AEt 27.8%)9F S2E JEI=

=2 A0 [e}

MB]AE A|55l= PaaS(27.5%) APgol SaaS(15.7%) 2 th= #hE /d%fol ol

< B-33 > A MA 22pec HZE AR (THY:$B)

T— OTT o

. T AT HHE
T (2017) (2017-2022)
laaS 249 27.8%
PaaS 17.4 27.5%
SaaS 874 15.7%
517 1297 20.1%

23 :

Vg/orldwide and Regional Public IT Cloud Services Forecast, 2018-2021(IDC, 2018) H|O|E{ & 7|4t
o2 k=

* JaaS ! Infrastructure as a Service *PaaS : Platform as a Service *SaaS : Software as a Service
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B (PR FRE) et et 287t SU1stL e MR ARE AR
20189 12.7% FefollA 202219 49.19 ZR|2 At 40.1%2] M=/gF AT
- AR o]go] 7P W Aoz odEHeH, ARl oA
RS AVITEE 20189 479 oA 20229 17.59 EEz AW
38.7%2] 378 ol
- 5G o5 SAIAYE S [oT 5 SAIRON AT 45.2%)9 E2ALESPALEAL 5

O ..

AFg- o] EAIZOH A g <t 42.0%)01]/\1 7V wesA 8ol Sre AT

< HE-34 > NA AR FRYE A (BH:$B)

= 2018 2018-2022

HARE 05 38.7%
S8 0.2 45.2%
A0l SH| 2 0.1 42.0%
HH.ZZdHg 0.1 38.0%
7[5 04 39.5%

oA 1.3 40.1%

* Z2]| : Global Edge Computing Market(Technavio, 2019)

O BRAE Y AT AY B 1

r
=]

r

m (Slego] elmel) Au, Axelx], WEYD Aul2 s sheflof Qlmet Al
42+ 2017 1,119 oA 20229 1,5389 G2 Ag+ 6.6% 4 AY
- F2QC AUl AYAI] FAISVIR 37 22ReCg Shedol Amet Age
20174 3109 ZelojlA] 2022 5879 Eejz AHFd 13.6% 571 ASY
- AP 29S8 stogo] AR Uyt s|lo] 2R St ITEAS 1
Seid 2017d 16590 Dol 7ROl 072d 2999 el few AHE

12.6% 47 A%

< B-35 > A NA 2L HRT SFERI0l YRS A (TH-$B)

= 2017 2017-2022

s 2R E 31.0 13.6%
N =slie s 16.5 12.6%
HEIT 64.4 0.3%
A 111.9 6.6%

* Z2] © Worldwide Cloud IT Infrastructure Hardware Spending Forecast, 2019-2022(IDC, 2019) CO|EIE 7 |ECZ &=
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B (AZEYo] Qlma}) SPC(Software Defined Compute) AZEojd)e} Za}ec
U] Anedopg s E S ARFE AnEY0] duato] A s
2018'@ 1029 Ze{ol|A 2022'd 1959 D22 Ag+t 17.8%2] /Aol olidE
- SDC AT EZo] AR 20184d 469 Gjof|A 2022\ 579 2|2 dAEHdt
5.6%°] /g7l dgE=d, NMBAY 5 7HdHAl AmEo] ARl TH
= Ad= F7dsta 1o, Container Aol 43| 445
- 2L HY] AZELo] A 2018d 569 ZR{oflAf 2022'F 1389 HE2
At 25.5%0] =2 o] =M, ARAE SoMe w9 2 Aol
A Ag= 4842 A9

R

< H-36 > A OMA EERE AT 2EESO AR MY (HH:$B)

= A A2 AV d&4E

T (2018) (2018-2022)
Cloud System S/W 1.1 12.1%
SDC 7S AL S/W 35 4.2%
S/W Container S/W 04 39.5%
24 4.6 5.7%
Z|'5§I' a Mdatg| 1.8 19.0%
%EI-_?‘E |_ O l_E‘I 23 292%
2| S/W AMH| A 22 15 26.6%
2 5.6 25.5%
SHA| 10.2 17.8%

* Z2{ : Worldwide Cloud System Software Forecast, 2019-2022(IDC, 2019)
Worldwide Virtual Machine Software Forecast, 2019-2022(IDC, 2019)
Worldwide Container Infrastructure Software Forecast, 2018-2022(IDC, 2018)
Worldwide Cloud System and Service Management Software Forecast, 2019-2023(IDC, 2019)
COEE 7[8ez =5

W (8% 9lmeh clofe] AELg AN, AEelA], UIEIT A] 2 1 AZEo])}

O Y] st o]2ofFl g3 Qlmato] AP Fri 2018 1019 Tjolx
20234 1879 T2 AW 13.1%2] o] o=

g AFoz W A2 20189 of 319 oA A
Bt 29.6%2] /g7l ofldEH, 201997 HE s = E} NIRAE & &
Ve 388 AY

- HCIS(HyperConverged Infrastructure System)+= 8% ?_EEL} ARFS &
202
s

4) Ne AR A1Le] 29 R JHAsl 715 ABste AnEY
5) 2eheE ARY AAslo] 2o Fe) 9 AulA pelE g 2w

www.etri.re.kr ®@@ 57



94 YEYT : A5 Y T YEYL Sho= @

- Reference Architecture A& 7|1& HigE9] HAHlE gytg AEAF 7.2%2]
A4247go] olidel, AV 2 2018 419) DejolA] 20234 579 Zefo
o2 A

- Integrated Infrastructure System HCIS=9] X|&A1Q1 thA|= 20189 154

gejollA] 2023 79 FEle Agst -13.2% gad AT

- Integrated Stack AJAS AH|AFSO0] AFA| @710 k= of=g]Ao]d AT E
AlolE FulisIE dstHA GG (ABT ~7.4%)0] odHe Aoz
2018 159 d2l9] 2ojA 202349 102 ez 4 Aq)

<E-37 > M M 8 T2t A (TH:$B)

o Y 72 AT H2E
= (2018) (2018-2023)

HCIS 3.1 29.6%
Reference Architecture 4.1 7.2%
Integrated Infra System 15 -13.2%
Integrated Stack 15 -7.4%
Total 10.1 13.1%

Z) Gartner Research® - HIO|H & 7|9z T H 2
[Forecast Analysis: Integrated Systems, Worldwide, Naveen Mishra et al., 29 April 2019]

* HCIS - £E8|Z| 7hger7|=(SDS), HRT 7Mdet 7|=(SDC)= 0|83t MH, AE=Z|, HEQT
YHIE T2 YHIE 1T A28

* Reference Architecture @ BIE 7} APHO| A3t FHACE A2HE T A|

=
* Integrated Infrastructure system @ A{H, AE2|X|, HEQJIE =
AMAERN AT EQO T A ASE = ALH

= Integrated Stack : Integrated Infrastructure systemOf O]Z2|#|0|Hd AZEQO{7R| ZEgt

A
— o
s

Fd

Bl
SH

2 25tn 7|=H0l

2t SEQC AWRY AT AY 3 o

N (2ZEQo] Qlme)) SDC AZERo] A VMwarert YEAQl HEE RolS
wolo} APPIRE 1918 7120t SRS Yot lon], Fetec e sxe

Aol AV S 7 AFBAT Et ARE 57.5%2 S837AE B

- Wde} 71200 90} Q= VMwarest T AAFS QEAOR Agsta glon)
29) IBMi} 39] Huawei 8|23t 8 xj2] 20 498 299S ¥4
- Zelor We] Amegel AR ARY HEO| VMwareZt 21.7%2] HQ8S

HolH ARg 19E AR5t 29 IBMik= 7.6%p] ghr-a AlolE 2Y
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< E-38 > A A SEpQC AZE | QIZa 29 ARRIR}

Al HSE(2017)
R3

i

1 VMware
2 IBM 85.4%
SDC 3 Huawei 88.9%
4 HPE
5 Red Hat
1 VMware
2310 2 Microsoft 45.0%
o 3 IBM 57.5%
SH 4 BMC
5 Cisco/AppDynamics

* Z2{ © Worldwide Software-Defined Compute Software Market Shares, 2017(IDC, 2018),
Worldwide Cloud System Management Software Market Shares, 2017(IDC, 2018) GIO|E|E 7|HICZ &

(S Qlma) AR GE A9l TiEe AEe Bof 224 oy W} AXjshL
AL A 370 #He] FAPE-R-&(CR3)2 56.1%= SRR AIFHEE P4
- integrated stack A|X}F HE-S x|Qlstil= Dell, Cisco/NetApp, HPEZ} O
B520] AT AN Bl AP REE 715
- Oracle2 A & Ame} AOA 3YE 7|FskL oL, #3 2ol
Integrated Stack A]7go] 9/d7g2 stal Qo] A71A ez ARs sifo] ol
< E-39 > A MA ' QAZE 8 AYPAt

Al 25 E(2018 2Q)

T CR3 CR5
1 Dell
2 Cisco/NetApp 56.1%
3 Oracle 70.9%
4 Nutanix
5 HPE

* 22| : Worldwide Converged System Market Shares, 2Q18(IDC 2018) GIO|E{& 7|HtC 2 ==
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< E-40 > M N 8YQAZat HopE 29 ARIA

e

1 Dell Inc.
Nutanix 53.0%
Cisco 61.2%
HPE
Lenovo
Dell Inc.
Cisco/NetApp 91.3%
HPE 95.2%
Hitachi
NetApp

Oracle

Integra-ted 2 HPE
Stack 3 IBM

HCIS

- oA W

Reference &
Integrated Infra

- o s W

69.7%(CR2)

77.1%(CRA4)

4 Hitachi

* Z2|  Worldwide Converged System Market Shares, 2Q18(IDC 2018)

) ARAFZRAL 7|2 A|ZF oo w2t HCIS= IDCQ| Hvperconverged systemit O§%!, Reference Architecture2f
Integrated Infrastructures= IDC2| Certified Reference System & Integrated Infrastructure®t OfZ,
Integrated Stacke IDCQ| Integrated Systemif OjZ5I0| Q& ZERE AR

Or. L ART UZ2 A8 8 2 7|8] 89

B (229 A 20) 719 o8} D V%Y FASE AL 28 FN Faoc
UEY Ame} APl PP AUSKE TP 2 29l

o o]
ar ——

- ZE9E MulA a0 Digsl] 9I3t ZReE MulA AlALe] AJ&AQ)
EX} 719 ITg o] 22kt 7jgto 29 Asto] W Qlmel AR HARS 79

LI

B (Ch5 22RC ) 7190 ©Y Skt o]&oA dloju; public + private
cloud FEQ] ThF S2H-E 70| AEFEHA 2] AnEQo] 20 FI1E A

- stojHe|E ZepeEzo] TR Het Sl fARE A, AbEehd
ofo] Zjo]A, RUEY SLA g8 & ¢ @e ] 7|5o] ZasfAl
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B (on-demand 71&) Zefoc e J1Eslls 2 QRS AdslkE A|AHlo] opd H|X

A EAJof] gh= AJAED 158 @715}0] 3rd party sh=go] W AZEY0] 4Q

- 71 WEizE AR BIB Aol ot 28|AbE AxEgoje} stEgel
not Qa2 MY

2 o ol =2t B2C Algo] 4= Az 7]9]

 (Pgst Z12AA %) AnEd] Almet AgE JbY 2 ulEE ARG s
PO AR olo] melelo] 9lon], AR EEjold AmEQe] U AlAH
amEgolo] ol 71 24l gk 3

- AR Aol Wakste] ZeESC AAS AmEQe] U EulEjo] AZEL]
A48Tt Z1del 2 olxle A9 AR Al 9

B (A Zepoco] mM) Zakec shzo] BASHAIWA private cloud Qlamato]

A12491 Qa8 ELt £odo] of2le 719 public cloudz Agto] ols) Al
NA} £5t 9217t 9le
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e Data Center Network

7t 8
(1) HUARE, W T, 25 A8 5l AEE lolE A4 el
53 ClolENIE] U SAIT} 9% BAIe] AAT & 9l UIETG} Hlofe]

AE| 7F BAIS 9ft Qlmat

( 13E-28 ) GOJHAIE] LIEHA

o HIO[E] HE 2k HER3

Hiojg HE 7 HELA

ok

- AR 9 Holes Aejstn Agets WA dolEAlEe 2Esh] AF
WS JEYaL sure AR A 7 2 AR Al Agelx] AFUS
AZste e

- GloEAlE] Tt YIEQIE 27 o]A} GloEAIE Hu] 7t 14 - RAH AL
o5l Wast YEYAR 71E WDM IS of8sPt PmES F18 Au|S 28

x YHFH O 2 Point-To-Point EE= Mesh/ROADM &2 ol 115

%

B E2 AR} 4G EY 5ol T QAR orysl OTT Afu|A9] &t 4K/8K &
At AE|A0) aFdste WAshs e ol Exfime] X2] 53 =TS S5l
glole] AlE| U5 o AlEf 7te] F U EQ] st 1Y &
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L} GIOJEJMIE| HEYT A% 3

B (SolEAIE Afu]x) A AA HlolHAIE AB|A AR 2018 °F 2,0009 22
HRe FPE, 20259l 2,807 Zajo] 2% o= MY

- A9 AlA F2= Amazon, Apple, Facebook, Google, IBM, Microsoft &
& OTT Aul2 R|e] HlolEAlE]7} 9l ®o] Alolo] &g H|ES A}A|
% OTT= A MAO| ME|A ZO0|H, Ofof =} HIO[E|MIE] FA| M MAO =2t F,

=5| OTT ME|AF olf CO|EMIE| W 100G & EA|MZ 2REF O|F1L QloMH,
22 MEIL GAIZE AFA 2L S S5t AlElE 512 US

% ofalole] 7L, Zh7t 30%e} 20% HEO] AW|A A HlES AHK|sh
o], S5] opAlol x|olo] A} HAHEO] ATjdoR we oz Y
% Q| 79, IT QIZalo| Cfgt OL2.A40] SUSIB|, OMAOLs 20| B U= Mu|A
AtFAtel HIO|E{HIE{ 7t TER|DF, 2| A= AIFAE E0i4= A, 406 & E
AlB{7H 22

% dJo
[0 @

< E-41 > M M| Clo[E ME| MH|A AF (T9]:$B)

o AR A2 AL HirE
T (2017) (2017-2025)

20 76.0 5.3%
o 53.0 5.3%
OFA|OF 37.1 7.7%
7|Ef 9.0 9.4%
SHA| 175.1 6.1%

* £4 © HBEREMSMHAR(Fujichimera, 2017) HIO[HE 7|H2E &

m (ColeldEl U UEQD) A A dlolellE] W=D Au] Alge 20189 o
1469 e} Rolo], ATWF 6.7%= 4. 2023A0] 2039 Defo] T HY

< E-42 > 7 A GIO[E] ME| L YEYT | A (H9):$B)

- MY A2 HAET HUE

TE (2018) (2018-2023)

Data Center Ethernet Switches 11.8 4.6%
Application Delivery Controllers 1.8 -4.6%
Software-Defined Enterprise WAN 1.1 30.9%
SHA| 14.7 6.7%

* 22| : Data Center Network Equipment(IHS, 2019) H[O|E{& 7|¢to2 =&
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- gioj" AlE W YIEHI ZH] A & 70% ol BlES AKIshs 2R
5 F RS B YR oA AYR[|A BAeh B2 o] AQRE
&oll o ZfAlol A= o] ISP E= CP 59 AFGAt] &2

- @] 100G % 40G, 106 5] ¥ EMAHZ S5 AAH D glon], Foole
200G 2 400G % EMAS] Abgo] 2AstD Ay
% 40G % 106 OfS} % EAME 2018 0|3 AIYO| H4F Ho2 OyED,

10069 39, CFP A|%e| BWE{= QSFP282 CiAE MY

m (ClolElE] 7H UEST) 20184 A AP ClolElMIE] ZF UET el Al et
oF 309} Tejolu], 2023W7HA] Am 12.1%2 PFsiol 539 elo] P Y

< B-43 > M M7 Ho[E ME| 7H HEYT BH| A (U9:$B)

Traditional WDM Equipment 1.9 6.7%
Compact DCI transport 1.1 20.1%
A 3.0 12.1%

* Z2| : DCI, Packet-Optical, and OTN Equipment(IHS, 2019) G|O|E|& 7|HICE &

- A% #H] % Compact DCI transport= ICP2] @7 Atgto] %|Astel WDM
a2 At 20.1%9 U9 =2 HAER S0 2018| 42%E AX|std
H]&o] 2023dofl= oF 50%7HA] Loid M

CF A% 33 ol
B (CojgAle U YEYT) 2018 A AA dlojelAlg] WY HENI A AR 19
AURE= Ciscoz JA| A2 35.6% 5 AFX]

- 34| AtGA= & Cisco, Atrista 5 Switch& A|&sh= A= H|o|EAlH
U Ethernet Switch U}& Z712 =2 A& AO.88 XX

—_

- ARl 57 QAP A AA AFC] oF 68%S AFA|stT Qe 3P FEfo] 7Y
AAE |78

- A 19 AFGARRIEE, A ojE] oF 6%p st 5 eS| A
otal Q= ¥HH, Arista, Huawei®] HG&2 A|&H02 5 5
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< E-44 > H N7 HO[E] ME| L) HIEYT | ARIR}

Vend AR 235 E(2018)
endor CR3 CR5

1 Cisco

2 Arista 56.8%

3 Huawei 67.7%
4 F5

5 White Box

* 22| : Data Center Network Equipment(IHS, 2019) H[O|E{& 7|¢to2 &£

m (ClolHAlE W YEHI) 2018'd & AIA dlolElAlE] W YEYT gyl A% 19
AFAARE Ciscoold, g9l 371 AFIARS] APER-22 56.8%0 22

ocmTratvw
- Ciscot= AR} 19] AFARA|GE A o] oF 6%p stedl= 5 55| 4.5-80]
shetstal Q= B, Arista, Huawei®] &-5-&2 Kl#’ﬂ—i ¥ 5
- AH] AFGAE= 22 Cisco, Atrista S Switch& A|&AsH= A2 Hlo]|HAH
W Ethernet Switch U}& 5712 —‘,L;—% A& Ao g9 xK]
B (GoJEAlE] It UIEYS) DCI 8] ARdARY] 4%, 8818 el AFME =2

]
682 7|23t Ciena®t Huawei, Nokia?l 20184 68%4 =9 XOgo XK

< E-45 > 7 MA| OJE] ME| 7 LEYT A ARIZ}

AlRF /1= 5£(2018)
Vendor
CR3 CR5

1 Ciena

2 Huaweli 68.1%

3 Nokia 84.0%
4 Cisco

5 Infinera

* Z2| : DCI, Packet-Optical, and OTN Equipment(IHS, 2019) G|O|E|& 7|HICE &

- Compact DCI transport JH]9] 4L 483} X7Ieh A4 59 ICP U=RES
dh w27 ££A]7]1 Cinena, Infinera, Cisco So] A4S AA
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B CoEAllE] U HEY O] ShAl Q4 ARFE £&0f 71deto|t, Het, ofZ2|Alo)
}\-1‘— l:ﬂ g]—K]-}\-] E.JJ- 0}7]-]] ]:1]0]]51}\1]]5101] ]:Ho]- Ex]— E.o
B (3E) 25/100GE LE Clo[EAIEE o|ciyl A9JA]: 7|E 10/40GE ZE AIEL
diAlshHs & 14 - Ol8det :A
- A F AEoR BAF 591 25/100GE AIE ] 20199 T o] SREL
50/200GE ¥ 400GE A|Zc 2 thiAd A%
- HoJejAlle] YEEY I Aule] 14 - Ol &gsh= Ho|HAIE 7 A2 toj&fe]
Edja Z50] 7]Ql
% 20211 A7 HO[E{ME|(LE U HIE| 7H) Ejme M QIE|Y Ejm(Go|g]
ME| 222 oF 6Hjo] & MINQIE(Y EW 337Bs, ClO|E{MIE Eefm
17 .5ZBs)

< H-46 > A M7 GO|E| ME| Ezjm S+ 2 9 (THQ|:EB)

_ 2016 2017 2018 | 2019 | 2020 | 2021 | CAGR

Datacenter to Datacenter 1,347 1,746 2,245 2,796 | 32.7%
Within Datacenter 5143 | 6,831 | 8,601 | 10362 | 12371 | 14695 | 23.4%
Total 5822 7807 9948 @ 12,108 | 14616 | 17491 24.6%

* Z2{ ! Cisco Global Cloud Index(Cisco, 2018)

B (713D 719 2 AB|AAIIARLS JHASEE Es) glolEAlE 290 §84

stglom, £7] MM Hmale AEsid Fpysts AgelR] U HEYINA o
5]-753]—
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i
ujr LE?

- HolEAIE ) MIEN T Au] Aol AHEAl FER Yl SD-WANE 7]
2218 Aulel 7198 FES Al Hog oy
x SD-WAN 7|& 2 Al 7|2 &M 4Ol WANO| B[ 1/3 £29| H|go=

-
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* Z2{ ! http://9chuck.blog.me
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- HEAT HOF A - EES AV B 7P 2 AEHRE Bdstal 3l
connectivity?] £8402 2017d% 1319 Z2] F=zo|el AlFo] 20224
2050] Zgejg Amt 9.4%9] =2 Adol ol

- Hob 9l Aok Tl 1 Ujejio] o Aso] x| U ARE Es| AP Ao
SRISEL 913 WA WIS HASKE 4 9lof Alge] 407t W] E7fshs
Ropz, 201749 679 Lejold AlgqRE 20229 1159 Tejz gy
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McAfee
Palo Alto
Symantec
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Cisco 57.1%
Zscaler
5 Imperva
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