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University Education Reform Required to Foster
Al-based Industries
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“Why Not Change the World!”

23 015t OIBRS U B M2 IGHD 2REQ! SHIMUA S 2utst, i,
Ay MSCIYNT 22 M KX 2R, 9F JH0ILL Al XI2 22 WAt X0l 28

2O T MA 2t
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HIE 220N BIRECH(2E 1] &X)
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oln

= ZAlot0] 212 EX|0| M= CiXfol= T &2 Hi=

O 20|0fiM Q1B X5 W2 XA WK 0|A0| Z|0{0F ST #HZEZ
Not Change the World"= Q12X |5 QIX

Sl BEOP7 I B0F Bick. XA
QIS B W ZEX

AEHIIE CHSEO| Andrew

S S

2 0o | QIE{SI0]| TRHSHTE,
Coursera, edX, Udemy, Lynda SHM S535| MSk? QUACt. 0=
w0 QIBK|s 2 22101 ZZ= XHE 7|E St=s Zas ™ AP

Ng
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(a) WattTimeO] Bf2{ztA 2HAll (b) HIO]AS0] OFE2|F}E H 24

Y

(c) NASAQ] NEQ ZHA|3 (d) Zebra Medical Vision2] =7| Zict4

1 https://www.youtube.com/watch?v=8X1zQhDBN8S

2 https://techcrunch.com/2019/04/09/facebooks—-ai—team-maps—out-where-everyone-in-africa-
lives/?renderMode=ie11

3 https://www.forbes.com/sites/brucedorminey/2019/06/07/can-artificial-intelligence—save-us—from-
asteroidal-armageddon/#1fc0d97930db

4 https://www.healthdatamanagement.com/news/zebra-medical-ai-tool-helps—diagnose-pneumothorax-
quicker
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0I-= Al [l 3389]
AIH SEIH X2 SeF
- 29HIHI(0S) — 2IEHY! MHIA(Internet) — 21Z2XIS(Al) -

Historical Patterns in the US-China Al Hegemonic
Rivalry and the Latest Trend

- From the OS, Internet and Now the Al -

HEA Jun Youn Kim o MUAZLR Principal Researcher, SPRi ¢ catchup@sprikr

ZZ 0-5 AIHACE2 27 OSOIA IS, 12|00 AIZ-O= Hel7t Skl 2oM, H7IsHE
7t5d0| =0, ZYYLE Hoo| SEe=20l4 SoiEd, #HARHS 45 =
ZY0| OfL2t M M0 2T S 2E BE JAS 2t S, 2 J2(10 Lot 239 Y
ZH0| ALt 0|2 2sh 7sESFIS Hof 7|tz & =
Y| U= R2I= 0-5 A7 [STHHO| Coll & Tf THSH0|H S&XQ1 AZH0] 21EIC,

HA

The US-China Al hegemony rivalry has continued with changes in its scope from the OS, to the
Internet and now the Al. The latest struggle is likely to continue for a long-term. This time, the
competition is not just about the number of academic publications, patent applications or performance
innovation in supercomputers, but is about quantitative, qualitative, norm competition to be in control
of the global standards across industries. In this regard, the trend may change from technology
protectionism to technology security and Korea, in the position of technology absorbing countries, is in
need of multifaceted and comprehensive perspectives on the US-China Al Competition.
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22 0-8 2t 7I=aEel Z280| FollohA FH=L QUCH 2018 38 O|=0| S=4 +S0
2N ZES RoIHM 248HE Z230| S= 5GSLEH| 7|l 2l0[9] Mz HEEUOH,

= [
ZZ0= S=4 E20 QSIS 2OF=7HA| HA|LL QUCET 0|=9] LT0A iy 7|Ee] HF
OI=S CHA| fICioPA ZHEE T4 Z20[A L2 =710 FHOICt. A ZHO2 B Mol |ES
MESk= =717t MIA| ZHIC| HES AUt 19417 0|F V|- MR-HZ-RtSKH-FRE L0
0=2 S=2 MXM 24, XSk H2ZE2(0| S JHIC=Z iy 750| 222 TS

FAIGHL AL

0 rlo

0-5 Zt2| O] FY1t 7Isdds B0 HTYRE THX| AZEEA, eHHOM= 0-5
BAIE 0|28 F7|HEIAL| 8882 & 712 IfH=1 =H=219| 5, &2 M2%0| 0| (power
transition) 22 HH5}11 UCt. &£ CHE SHHOAME THH=7t O01=0] ZHX 'Y 2AMC| HetXI20fA
dii=, & 285 S0 M2 #E-2ME ks BHAZ 2ot 0] ZB0M= 0-5
7t OFEO| i =2 7t 1KE0| OtH 1, IiE=7t 0|=0] Sixe] EME A7|0A K2t
HMZ Hekotks AFE0IM 22X, FHY, 7IeX * AN 7IES U S5 Yol A=
Z0ICt EXt= #1 & 7KK Zale| 7ksd 2FE QI¥olH, 212 01-8 2t 7|13, Sol A’ 22

SWEOIIM2| 0-5 2t 32| IAE S5 212 SEE F2fel 20Xt ottt

St 0I= L= 71| ZY S| G2IF=AlSHOF oh= Ol = 0152 B 2Vt M==2 228
MUTMO HEo= ALY, Lot 22| MUFE HA AL FY¥E F7| WE0H 22
BHE A =X 2LXMOIM OEMO[2t= SFERE2 HshA M 72 &S0t S8otH
YA, XiZ= OECD 2|1 £F2| S2Y UIRHQI0| HO=( 60%01)E |RAlIGHL UL
J2iLt sy 71E9) aiel SRS UEHE 78R YAHIEE/ =) 0.72%(20172 7|1F)2
2E2(5.8%), 0I=(1.5%) 12|11 =(1.2%)01| HIGHH OF=] W2 =FO0ICtS MEtM &% MIHE=
M=Z2 =X 22| XM, 5ol ARl M22 7I1=2| Ii2{Cii0] YEoke 222 B 2AM7t 22

BHO| ot FE DIx[=712t= 2HRME 7HIL, HE 7S SN BoRlE 08 249

1 https://www.nocutnews.co.kr/news/5154222, O|= ZEQHHE(DHS) AO|H{QHE - 7|ZEA|A OtEZ(CISA)
202 (XA B2 E20| LIS &8 HEE =2 W MZA| EU1, 5= HE7t 0] 20| 28 = AUS
A0[2t2] ZIIRHCHD Of=F CNN H&0| =R

2 E7|0dlA #¥(Tuchididdes Trap) 2 B2 EL|AA MY XY H2H 245ts ME Z=0] 7|29 HZHHES
Fl2S1 0| xS olladcte HHUM E=2 MS=0| £ SZ2| 40| ACt= Z oJ0jsh= E0{ct. 15004
0|F 415 Z=30] HH=0l =Xck= A7t 158 AUL, O 7H2O 11A=7F HY2E 0|0/t HStTt. 1, 24t
MACHHE AME= 5U0| HA| HEZQ! F=0i| =HGHHM LO{RCH

3 http://news.chosun.com/site/data/html_dir/2019/01/22/2019012201929.html

PICTET(2018.6.), The economic impact of trade wars Trade : not a zero sum game

5 7|12 EEXtR(2019.1.17), 20174 RE|Uzt 7|EFHSA 21t 7IE&RY9eXH|s 7|aaEAS VIt YAoR
Lz Ae=, 180 AW JVisE Y, 1 061H 7|aY Y2 20lg

n
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6 ZYHN(2012), BE FYo=z e AU ZY:0=9 iy, Y22 FHE, =9 =X, OtA0f2|R M2 M25(SH
43),95~125

7 QIHU FEMBER NES E= 5 SAZHNME 20109 62 SR AHIHE S RMEAAE)NM L2
SRS AL(FEEFMARR)0IM Mg 20l Aoz e2fX lCHJiang 2010).
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8  F9oH(2008), RIEL A2 HRZ2H : 122 B2 ME AO|AS SHCZR” "FHRIFHRUAOIM AL, 9, 209~
245
Hughes, Christopher R.(2010), “Google and the Great Firewall.” Survival 52(2), 19~26

10 O[OFEQ| 71 TO|0f2t MO|0E Q] ARE, 712 QHEZ0|E0S7} Of OtEZ0|E 2 EAA(Android Open Source
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1 Summit Oak Ridge National Laboratory us
2 Sierra us
3 Sunway TaihuLight National Supercomputing Center(Wuxi) China
4 Tianhe-2A National Super Computer Center(Guangzhou) China
5 Piz Daint Swiss National Supercomputing Centre Switzerland
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6 Trinity - us

Al Bridging Cloud National Institute of Advanced Industrial Science &
7 Japan
Infrastructure Technology

8 SuperMUC-NG Leibniz Rechenzentrum Germany

9 Titan Oak Ridge National Laboratory us
10 Sequoia Lawrence Livermore National Laboratory us
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Global Trend of Al Talent Development Policy
in Major Countries

28 KIM, Yongsung © MUl Senior Researcher, SPRi © kys1001@spri.kr

HiAxE LASHH AlChe| sty 7S 2 QISKISO| ofF2 MREN OM, MA F230M= Al 71z
QX ROl 22| SEE flo MSMO= Loyl QUCf. 0[0f M2t R2(L2t: =55 H LRl
CHet AI-SW 2 W Zst, st SO 1521 2t ofe| QX RX| SS Soll Al QX 1% =719
UXIS H= B2 205HH| A4FsH0F & Z0|C,

=

Artificial intelligence is emerging as a key technology in the era of the Fourth Industrial
Revolution. Major countries in the world are actively making efforts to secure dominant position
in Al technology and human resources. Therefore, the Korean government needs to be able to
take a major stride forward as one of the leading countries of Al human resources through the
following policies: enhance AI-SW general education for elementary and secondary education
as well as general public; secure a highly-qualified workforce centered on universities; and
develop strategies to attract foreign talents and so on.

MONTHLY SOFTWARE ORIENTED SOCIETY



% TREND 30

Al AITHO| T=cHet Zb=9] THS

2016\ MIAZMIZZ0IM 4Xt AHSHO| Sy M2 =ClEl 0|F & MAXLE QISX|s,
HIG|0|E, B2tRE S0| HAT|QEZ FEASI ULt I Q1B X|S(Artificial Inteligence : Al, O[5}
AN 2 SHZSE | 022 S A2| ZHISS oA = UCH QIZte| 40| AS 5 4 =Y
U= Tk HMHS 2RI AU McKinsey?= Al 2827, 03, XSXt S 015 1971 TS
A0 7] HIZLIA H0)| Al 7152 HRY 42, A7t 356~6.8% Z2| 22 ZHIN st =

0

|2} MatgHom, 0215t ZR| SIE 0|11= Al 7|22 AEMZAU(Deep Neural Networks)0[2H1

O I'II'

FlO

>

SHAISZIO0[RHT B 4 Ol Al 7k 2% SRS Ol £2T52 M3

1
ial
rO

m
g
T

=
I
Bl
5.2
;9 J
n
2:
X
O
é‘
oN
*5
=)
£H
rlo
J_>
=2
=
rot
m
_J?'L
m
g
ie)
Rl
(o]
fjo
ofm
:102
M

T

J

rH
for
HL
i

jof =25t Qon], 1 .<a| QISE 2} A ’.‘_"éfa @gao_% 2205k, 0l2
kD QICH(TR 1) ZRIS0| Al 242 SIS 9l 225D Qs H2s 5
Pl 2 SILIZ CHROJAT QIO00 A2 B2 27H50] Cifst 22 7120
oA, Al ME 12 D12, £, U, Q0| QIR HMS AT,

KH QA M&H QI A 2OF 242 SHAS O|5H MK ANES TE61 0K SICY,

—H0
do
ro

N
Of
o
2

]
ol
ro
=
09 U
0z
=2

? 4o Mo

=]
2
&

o
fO
ron
|—J
o
i
ofm
el

n

OOII

Horiroro
rx

=
=

o 0

221 EXEVEL RS
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Canadian Singapore Al Strategy  Finland’s Al Budget for Al the Service ~ Workshop AlSector House Summit Sweden’s Al an Al Strategy EU’s Al
AlStrategy  Announced 2031 Strategy ~ Taiwan  ofCitizens forStrategy  Deal on Al Strategy  inMexico  Strategy
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Three-Year inand Strategy for France’s Al Communication Anmalmn R&D National ~ Germany’s Al
Strategy Al Plan Action Plan Al Task Force Digital Growth Strategy on Al Budget Strategy  Strategy for Al  Strategy

2018-07-13 | Politics + Al | Tim Dutton

3% Xt= : An Overview of National Al Strategies — Politics + Al = Medium(2018)
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2 McKinsey&Company(2018.4.), Notes from the Al frontier insights from hundreds of use cases
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Trends of Al Safety Policy in US and Europe

ZIS|5 CHIN, Hoeseung © 1943121 Principal Researcher, SPRi © hschin@spri.kr
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The US government and the European Union are investing in Al safety research through the
Trump's executive order and EC's Al ethics guidelines. Leading overseas universities and
research institutes are also developing Al safety strategies and tools and promoting related
research. In order for the true implementation of Al in the real world, safety considerations
are essential in line with technological development, and preparation for Al safety is a must in
Korea.
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Al NEXT CAMPAIGN
A)

Ongoing Al Programs . Al Colloguium

DARPA investments in research that . Larger and lo

lead to prototype development technolog

resulting in new, game-changi from basic research to advani

technologies for U5, technolog | t and

Researchers will wo ablish t at creating powerful new capabilitias
forthe DaD

10 April 2018 1 June 2018 7 June 2018 18 Dec. 2018 8 April 2019 26 June 2019
Digital Day Al expert Horizon Europe Consultation Commission Policy &

Declaration: group programme on draft ethics presents investment
Member States appointed proposed: guidelines by Al approach to recommendations

sign up to & Al Alliance largest EU R&d expert group. build trust in by Al expert
cooperate on Al. launched. programme ever human-centric group. Pilot phase

with €100 billion. Al of Al ethics

quidelines.

25 April 2018 6 June 2018 7 December 2018 1 Jan. 2018 9 April 2019 Early 2020
European Al strategy: increase Digital Europe Coordinated plan Al4EU Digital Day Evaluation
public and private investments programme with Member States: project - Presentation report of
to €20 billion per year over the proposed: boost Al made in launch. and discussions | | pilot phase.
next decade, prepare for socio- €2.5 billion for Europe. ALEU to on Al ethics

economic changes, the eployment countries to develop guidelines.
and ensure appropriate ethical of Al own Al strategies by
and legal framework. mid-2019.
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X Xk : fox news(2019.2.) / Mike Blake(Reuters), Is Skynet a reality? As Trump signs executive order on
artificial intelligence, tech giants warn of danger
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3 The White House Fact Sheets(2019.2.11.), President Donald J. Trump Is Accelerating America’s Leadership
in Artificial Intelligence

4 NIST(2019.7.2.), U.S. LEADERSHIP IN Al : A PLAN FOR FEDERAL ENGAGEMENT IN DEVELOPING TECHNICAL
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5 FDA(2019.4.2.), Proposed Regulatory Framework for Modification to Artificial Intelligence/Machine Learning
(Al/ML)-based Software as a Medical Device(SaMD)
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Good Machine Learning Practices
Data selection and Model training <:M g;

management and tuning

Culture of
Quality and

Model validation
« Performance evaluation
« Clinical evaluation

Organizational
Excellence

Buuien-a. 1oy e3eq

Premarket /\ Review of SaMD Pre-

Assurance of Specifications and

Algorithm Change
Protocol

Safety and
Effectiveness

Model monitoring

New(Live) Data :> Deployed Model «Log and track
« Evaluate performance
(s |(Cwoee ) Reat-Word Perormance
Monitoring
[ NHE 2 J[ g |

% Xt : FDAR2019), Proposed Regulatory Framework for Modification to Avrtificial Intelligence/Machine Learning
(Al/ML) based Software as a Medical Device(SaMD)
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EC(2019.4.8.), Ethics Guidelines for Trustworthy Al
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Faimess Accountability
All Al systems that process social or Accountability By Design: All Al
demographic data pertaining to features systems must be designed to facilitate
of human subjects must be designed to end-to-end answerability and

meet aminimum threshold of auditability. This requires both
discriminatory non-harm. This entails that

the datasets they use be equitable; that

responsible humans-in-the-loop

their model architectures only include EEEsS(iBeit BUEEEET

reasonable features, processes, and implementation Ch?'” ;’f‘d actglty ’
analytical structures; that they do not monitoring protocols that enable end-
have inequitable impact; and that they are to-end oversight and review.
implemented in an unbiased way.

Sustainability

Designers and users of Al systems must
remain aware that these technologies
have transformative effects on
individuals and society. They must
thereby proceed with a continuous
sensitivity to real-world impacts. They
must also keep in mind that the
technical sustainability of these systems
depends on their safety: their accuracy,
reliability, security, and robustness.

Transparency
Designers and implementers of Al
systems must be able (1) to explain to
affected stakeholders in everyday
language how and why a model
performed the way it did in a specific
context and (2) to justify the ethical
permissibility, the discriminatory non-
harm, and the public trustworthiness
both of its outcome and of the
processes behind its design and use.
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9  William Saunders et al.(2017), Trial without Error: Towards Safe RL with Human Intervention, Owen
Cotton-Barratt & Toby Ord(2015), Existential Risk and Existential Hope: Definitions

10 Leslie,D.(2019), Understanding artificial intelligence ethics and safety: A guide for the responsible
design and implementation of Al systems in the public sector. The Alan Turing Institute
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Business Trends for Immersive Technologies of
Global Telecommunication Companies

ol Nam, Hyunsuk o MRl Senior Researcher, SPRi ® hnam@spri.kr

5G 0|58LI9| &E3tZ QU560 E1&, ZXIX[H, ZHEZ HO|H TE0| 7HSoiAIHA, 2&7IE

(VR/AR/MR/Z2d S)2 5G 7|z 7hy SuXOo= 0[2)2 HEY + Us 7IE2 Rdoie

ULt 0l 22E OISSLAIE © MIAl AES MEst| 2lot0] MIHoZ MZ7|s0| &aE
7|HS el Y W 2 FAIS So10] At HESS ARl Lzl AUCE

The commercialization of 5G mobile communication enabled data transmission with super-
fast speed, ultra low delay, and ultra connection, and in this regard, immersive technologies
(VR/AR/hologram, etc.) are emerging as the most effective profit generation technology based
on 56. As a result, the global mobile carriers are taking aggressive steps through collaborations
and large-scale investments with companies involved in immersive technologies, introducing
new products in the market and scrambling to secure the position of a new market leader.
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Xt2 : GSMA Intelligence(2014),

mobile”

“Understanding 5G: Perspectives on future technological advancements in

1 AT&T, A. Seam(2017), “Enabling Mobile Augmented and Virtual Reality with 5G Networks”

2

IEEE Network, M. S. Elbamby(2018), “Towards Low-Latency and Ultra-Reliable Virtual Reality”

3 GSMA Intelligence(2014), “Understanding 5G: Perspectives on future technological advancements in mobile”
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VR/AROH Cifet Al Az Y

05 == == e e e e
= Mobile AR VR
= Smartglasses R
= Premium/standalone VR
= Mobile/standalone VR
AR 286%
20228 7|F
AR $85~90B
_- VR: $10~158B

2018 2019 2020 2021 202 Bz

% At2 : Digital Capital(2018-Q1) 7|2t SPRi M4

£5|, ZHIY AR TAHdHeH(eCommerce), 11, Al & CHYTH AIRRE 88 FHO|
SHTHE|HA 7HY S| HEE 200t S D0|Z2ADEMSAIR] E2HIX, 732 12 Z24A,
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EME 712 SetAE MU LUERIGE), 2, DHL, FAHR S| 7120M Mty g3 2ol
AEED U, 2 HE, 27, 2z S LY 200N HE FAl 2 2Y XA SHO=Z ALE0|

SITHE Z0ICt MSS| 22X 4T T/t 0| 580l HEE GIFOICE

ETE) MsAtel EZHXE 85 3t Al

% Xt 1 VR Times(2019.2.8.), “US Navy to use Microsoft's HoloLens for Augmented Reality War”
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% X2 : Verizon 5G Lab®

4 Verizon(2018), Annual Report
5 Verizon 5G Labs, https://www.verizon.com/about/news-tag/5g-labs
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@ AT&T(AT&T Inc.)

AT&T= 20183 &d7Iz 20f| AEFEQI IHEE|I0f FARSIAL 2019 422 IfE2|Zo|
AR 717|(Magic Leap One)Z U= UOIM =& RE5t7| ARSI 0] 7|7|2] ‘ZEHA 20|E
L (Photonics Light Field)' 7[&2 3D O[OIXIS Al2r2| =01 £AI510] i O[0|XIS AMEALZH 10
e 2 MA 2o BT 2HHez HOPA sff =Lt 0] 7171= SRt 4G 7[210[01A Z[CH 4742
HARZE AERS oF HOf| = 4= QURIZE, F2 6G 7[HIQ2 115k OfFO|Ct

SHH AT&TE= 2018 222 E Al2|=442|0f| QL= AT&T FoundryOf| Of|X| Z45El(Edge Computing)

|AE == S Ef 7|YPSH 4 VI, 22ARE AY S 0I00 iS2A0|E S22

jine)

=
JHESHL QUCH ATRT= dZ7[20 Setel S24RE EHE M2 GridRasterAl2t: S22
ZHE RO HE7 152 dsehdE ol &Rotl QUL

5G 7| AT&T Foundry(Zt x| ZHE Z2| XR(P)

X Ab& : AT&T Foundry®

® HCEE(Vodafone Group Ple.)

SCEE2 MA ZCHe| T=X SABIMZ 20199 6E5E AHQI9] 1574 EA|0M 5G OlFS4!
HEMHIAE MBS | ARGIILE. & 7ERE s S= BT, WHAH, 2HE S 770 ZAI0IM 5G
HEMHIAS MISH AL 2004 7 A= 2HEE 6fFFO|C.

HOER2 XEFd, 24 Az H AEEQIHE 2019| 5G 7|8 HAIZE 0HZ2IA0IM(VR, 8K
HICIR 3 S2RE AY S F S80Iz 24t OIS HYS #IotH] HI0E S XIZARIS
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6 AT&T Foundary, https://foundry.att.com/
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wi=NeH 360.E 8K 3D VR A|AHRI M

Equirectangular format
Fisheye format (360" 8K 3D TnB Video)
(4K video x 9) -

-
XX —ed | Panoramic format
126-5D1%9 126-SDI x 4 (8K 3D video of viewing area only)

(6) Real-time panoramic

super engine encoder j j
(5) Real-time video - -

(HEVC) / 3D audio
. (Opus) encoder(PC) kg
(1) 8K 3D 60 fps (2) Real-time (7) Panoramic super player

camera stitching device 56 Audiovisual headset
(FPGA) - 240 Mbps 80 Mbps
56 mobile
station
Audio data from
b4ch spherical mic
(4) Real-time 3D audio
processor(PC)

AN 36ch 3D audo data
(Fifth-order Ambisonics) Binaural rendering

(3) 3D audio mic

% XF& : NTT Docomo press releases(2019.4.)8

7 CCS Insight, https://www.ccsinsight.com/blog/vodafone-partners-with—hatch-ahead-of-5g-launch/
8 https://www.nttdocomo.co.jp/english/info/media_center/pr/2019/0204_00.htm|
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The Potential of 5G Technology to Turn Smart
Cities into a Reality

|2 CHOI, Jaeun o M4XIAR Senior Researcher, SPRi © juchoi@spri.kr

Al 287t Ciket . S6HR = 7H20| 247 U-City2t HHEIAUE ICT 7[& 7[|2te| AOtEA|E[0f CHSt
20| 5G 7| UMt SA MSASHY UL WS-Of|X[-etE-0FH-F7 S EA| TR0 sAS
71%E ADFEA|E|O[X|ZH CHFSE Al 4 QA S 7= 80| BT [l Z=MENN
A&5| SMetE[X|= 2ot QUL E5| AESE Haok=0 &l S417|E0| BEl=|X| 2ot
0| 7F 2 ZE= 3 ofUQUCE 200|A= 5G| SEO| 09 ADEAEIS SHAZ BIEN &
QUEX| ATHE EZ SHICY,

As urban problems become more complex and diverse, interest in smart cities based on ICT
technology, formerly called U-City, is reemerging with the development of 5G technology.
Although smart cities will bring innovation to all areas of the city such as transportation,
energy, environment, safety and housing, its implementation is taking longer than expected
as it is a large-scale project that requires convergence of various urban characteristics and
technologies. Especially, fragmentation of communication technology, which is essential for
the realization of loT, has been one of the major causes of bottleneck. This article will examine
how the emergence of 5G can make smart cities a reality.
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% Xt : Grand View Research(2018)

International Telecommunication Union, =H|F7 S A8}
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Three layers of
“smartness™

.,))

Adoption and usage,
=% = often leading to better
- . decisions and

behavior change

Smart applications
and data analysis
capabilities

The tech base includes
networks of connected
devices and sensors

% Xt McKinsey(2018.6.), Smart Cities:Digital Solutions for a more livable future
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(Enhanced Mobile Broadband)
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(Massive Machine Type (Low Latency and Ultra-reliable
Communications) Communications)
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5 Consumer Electronic Show
6 Consumer Technology Association
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Global Trends on M&A of SW Businesses
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As the fourth industrial revolution and digital transformation accelerate, global SW companies
are laying the groundwork for continuous growth such as new technology acquisition and
new market entry through start-up M&A, and leading companies in conventional industries are
actively engaged in mergers and acquisitions of SW companies. Therefore, Korean companies
and government should put more efforts to nurture a competitive SW start-ups for M&A and
actively seek overseas M&A opportunities.
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Lessons from the Advancement of Israel,
a Software Exports Powerhouse
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Israel is one of the global powerhouses in software exports, despite its small population of 8.7
million people. The software industry of Israel has grown rapidly since 1980, and now the industry
is the key driver in the nation’s exports. With 1980s as its initial period, the software industry
started to develop in full by forming high-tech industry clusters named “Silicon Wadi (Valley in
Hebrew).” From this point, the software R&D support programs and projects of Israeli government
started to sprout, and from 2000 onwards, with achievements such as listing on NASDAQ,
mergers and acquisitions, venture capital investment, Israel established its presence as one of the
global leaders in the software industry. The country has Nasdag-listed major software companies
such as Checkpoint and Wix and the interests on the thousands of Israeli software startups of
the global M&A market have grown from a trickle to a flood. The four lessons from course of
development of Israel software industry are as follows. (1) Cultivate national and corporate culture
of encouraging entrepreneurship and tolerating cases of failures; (2) Encourage the development of
niche market products with competitive advantages; (3) Organize and expand investrent incentive
system for attracting multinational ICT companies; (4) Actively utilize the Korea-lsrael software

industry collaboration.
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AT EYHHHATA(2018.8.), SWAYH £ & SW 5 SHE(HEY)
TH0IM= ITMHIATZE 61.59 EHRZ 71 B3, 1 TECE Y AZEQ07t 47.79 Z=2{0|1, TH7|X| ARE
Q0174 9.8% 22 JHY 3. 2018H0l= TH ThH| 6.9% 378 1272 3,0002F F2i7t 2 A= oy E
AREH MHAE ATEQ0RF AZEQ07}OfH A2 FHE0] US
ZHIPSEME|(2019.7.17. E2l), Trade Map - International Trade Statistics & 9.2 Computer Services
2670 ZHZZHL7|7H(OECD) 2|3+, &=, Y=

0 DLEL0](2019.5.10.), SWAR! 2= §t=, R ClE|(http://news.mt.co.kr/mtview.php?no=2019050913
471232946)

11 =ZHRSMEN(2019.7.17. 22l), Trade Map - International Trade Statistics & 8.3 Licences to reproduce and/

or distribute computer software
12 AZEYOHAATA(2019.6.28.), SWAH S £ 2= SWAIE 72

o un

= © 00 N
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=M, O|AZIE2 HZM0| O =2 N7 K| AZLEY0{Q] Z=0|CL™S MA| AZE 0] AK0H|A
ITAMB|A9| HISO| IH7|X| 2ATLEJOEL} 03H5| FX|T I7|X| AZEN TEO| 8.1%=2
ITMH|AS| 3.3%EL =0t 11 A= HXAt Z0S X0|CE™ 0] FAIEHH 2025 Z0= IH7 |X|
ADEN F27t ITMHIAS 57t AOZ OldE, AIE 7|als TH7 X 2ATEH00 O HS
A0Z HAECE JH HFE Mu|A FHSHA O|A2tA| ATER0 4=F0]| 74% 4,2102
222 ATEY0 9 21 429 1,600 HHE A @M QUCt oFH 22|U2to| HFEH
MHIA 2E & 2ZEYN £=20] 109 4102 H2H0|22 2ZE 2f F0] 162 7,3602 HH=
ATERQI0 2| 59| HISO0| & It [2tM ITAHIA HIFSO0| 2 RE|Lt2t ATEL0] L0

If7 |X| 2ZEQH ZYHS ALY YIS DAMoH=H| 0| A2 2Ol HIX|DF CHO|CE.

A, OJA2I ATEQ0] Alolo] 3y

[N = by

01 71YS, S0l AREYS2 TIS/ME0 TSt 2 QrEFESZM oS YSoks HEHS
=
—

=
ZOlIA O] A2t Al H1E Sal tiiE 0| B= AO|C.

@D 2. 0|ACHE ATEQ( A1 BMLE

=1

|

r

(1) EfS7]: 2 B4 2= SEMAY

OH

O|AZIY AIEQ0] AAO| AR 0| A2t HIRIZ(DF : Israel Defense Force)2| 7| &HEXE|
Ol SL3HCE HE REO == 1959H0] A-E L(Mamram)0| ULt FE2C= HRE-H
AJAE! MIE{(Center of Computing and Information Systems)di| siZ6t= £XIOZ 0]AZA
TiLteto| M-It Asts HERUCE 1970CICHI7EX| ZE2 O|AZA LHOIM 7HE 310 =86 AR
ZHIE 712 ZE0IQIC). =7|0l= HAREIE 0[8¢ MHIAE HIMOLE TRt ME22 A|AHS
Mot H2jots XEIOZ HEWTE 50|, O|ACIA CHelo| ZHFE drefatyt AX|E 42 19694
Qlt|, M= 196032 T2 1HHE 2ot/ | ARRICEL Ol AZEQ0 T2 720A= SHi2
QO QIAGH EfEat AZA0|UCE LT 20T B E(Talpiot), 82007 LH, 99002 St

OJAZIel A S5t Ol Aztel AESO] EYS 7|0 23 12 HECY

— —

M H

om

13 Heeks, R. & Nicholson, B. “Software export success factors and strategies in “follower” nations”,
Competition & Change, 8(3), 267~303, 2004, post-peer reviewed final draft version, p36, FIGURE 2

14 ADEO{HHAHTA(2019.6.28.), SWAIE EAH & MASWAIE 72

15 Fabio Kon, Daniel Cukier, Claudia Melo, Orit Hazzan, and Harry Uuklea(2014.1.), A Panorama of the Israeli
Software Startup Ecosystem, Technical Report, p20
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t5t X|=SHMapping), AlZPEE 20t 2 et

, OiF S0| ABX|s1t MAl2id, X

|- Machine Vision M=

-?—IiI’SE% 2t&ot= 7|0l o[ AR UM, 7220] 2013H 10 H210]|
(Waze), CHEDE MEM 2H|E(Moovit) S0| =&t

{0
=
o
=]
Fbi

9900=LH
(Unit 9900)

ro my 30 44
=
>
Hr
1x
3]

A=z =2PUE(2018.11.24.

“

, OlAetdl Y220 9900 S

196080 Z=7E Solf BiEE RS AZEY0 Q0| JA| SR AlRfet O|AtA Tl=
7102 RYU| ARYCH, 0152 it YR, LZIZ0IE OfREE 2K HEYIE 5|
AIERHC 5], O|A2HAO0| OFf} THR[OI Y U= &M = +25 HIFOZ ZX|TH 2ot L
S YERCL® 2L 8 FYHS 220l 2=, 197000 YR Ebit= MIA

Hed

Z|Z2 0|LIZAZE|(Mini-Computer)= JHLSIHOLE HZ2E FH=r| A{HCY

2Lt O|AZIA ATELQ0] 7|RS2 1980FE] ARFE MIA| AZEQ0 AY HES XMIHo=2
O|ZUCt. 55|, =7|RE MA| Z=2to| =5 ZH0l| HORUCE. SHX|2E FA| AZEN AIF:
K|HHSHE O AZEQ0] 7|¥S0| £F0IX| U2 SMAIH! 7|88 AZEQN, S41 RE2E],
HMEEHS £2M S0 2017 0] A7 |0 A== Z=Q 7|40 2= Amdocs(1982), Cimatron(1982),
Magic Software Enterprises(1983), Comverse Technology(1983), Aladdin Knowledge
Systems(1985), NICE Systems(1986), Mercury Interactive(1989) S0| =L, 0| £ A=

KISTHK|E O|ARtA ATERYK LAS CHESI UCE

mjo

16  Richard Heeks and Brian Nicholson(2002.9.), Software Export Success Factors and Strategies in Developing
and Transitional Economics, p12, Table 1

17 AKX 7| MZL| ARO[ MESIHRIE 0|AZIY AMSS ST AIE LHOIA S| SAAIZ ESZH=E, oHZ2iAH01M
H|AZ|O|E, HIO[EHO|A #] &, WS ATER|0] SO| CHEXC! o
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(2) NE7| : S2{AE &Mt sy

W S2AE 3y

O|ACtA AIER0] MA2 1980 SHHE SF7(0] SYRCE 0 AP| 718 2 S22 RD
MIEQ} 7|8, 17| 20] TAE AZER0 SHAEIE 2AXOZ HFGERACH= AO[C O]AtA
AIEQI0 SHAHE F 71X HASHO| Ofol FYEUCIL BTt SLt= L4 0]A2tA 7|49
ST U=H KA R 2 LR $210| 1, THE oilt= 3 S0 e 143 02Xt 251t
QB SF AR 22 QIF HSIO|CE 8

[

O|AZIAO| 2 Al 4l HES2 0|AZIA0| HIE7| MOl 20M|7| =RE AE 7|24S0]
W2C,'° Oy 0|0 MA| £[19] G4 QIS HESH QURACE O7]01 CH=A 7]22| R&D MIESO|
O|AZIA0f| RX|=|HA R&D EXI7H 2HSI|ACE X7 |0fl= M|t ATE ot=90] RAMIS2| R&D
MIE{S0| FE O|RUKX|2H20 1980 FLIFE= ATEQ0] 7|QI0| RZ0| SR HEAO=
00| 2ATE 7} 198940| 510[IH(Haifa) R&D MIEIS MZSACE. O= OI0|Z2ATET} 5{20i|A]
NSO M2 R&D MEHZ XIZ2 71| R&AD ME{7t 2YETT U=, 7[&70L2t 74 0|AZ A
7IUYSES 2ot QUCE OIO|ZZAIE O|AIA MEO|A 7HUS CHE 7|&2E 7[HIE(Kinect),
HO|EQI0] 7HAAHE(Gateway VPN) 71, HIO[ZMABM SO0| A1, 2018 1&7HK| & 15719
Ql=3HH0| O|FOJRICE?T 22 2006, OHEE 20124, HO|AS2 2013H 12|11 Of0RES
20140]| O]AZIA0]| R&D MIEHS MX[ZHC §HH, 2016\ 0|2 2= F= 7|I0| RIS SefsiCt,

Y| MR | EYEs =2 olay
Ubique, I-Logix, XIV, Guardium, Digilent Technologies, Storwize,
BM 1949 2,000 Worklight, Trusteer, EZSource, Cloudigo
Motorola 1964 1,500 | Terayon, Bitband
Intel 1974 9,200 | DSPC, Envara, Comsys, InVision Viometrics, Telmap, Mobileye

18 Catherine de Fontenay and Erran Carmel(2002.6.), Israel’s Silicon Wadi : The forces behind cluster formation,
Silicon Valley and its Imitators

19 OlAZtAol= 8712l SEaltistut 63712 Huttist & & 61702 DSWK7[HO0| QL1, BiAefl= SRSt
OIlMEH =03} MZ0IH CiTies HEX 7|52 4X0ts HIALR2SH, 7|E=1fst H70| AHAQl 20| R AT A,
Sl HEOOIM weg B S0t 218 SCZ 4K

20 OlAZtUo| Y E £=2| RAD GAS MEsH 7|2 HES2E 19642 L. O]
HEE

21 Invest in Israel(2018.1.), R&D Centers

2
0
bl

197410] Q124 RRD ME{7}

fob
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7|1 HEdE | Y FQ 0l
. Maxmal, Peach Networks, Whale Communications, Gteko,
Microsoft 1989 750 YaData, 3DV Systems, Secure Islands
Applied . . .
. 1991 1,200 | Orbot Instruments, Opal Technologies, Oramir Semiconductor

Materials

Qualcomm 1993 450 EPOS, DeS{gnArt Networks, iSkoot, Wilocity, CSR/Zoran Israel
Imaging Unit

Cisco CLASS Data Systems, HyNEX, Seagull Semiconductor,

Systems 1997 1,500 | PentaCom, P-Cube, Riverhead Networks, Intucell, Sheer

Y Networks, NDS Group

HP 1998 6,000 Indigo Digital Press, Scitex Vision, Nur Macroprints, Mercury
Interactive, Shunra

SAP AG 1998 800 OFEK-Tech, Top Tier Software, TopManage, A2i, Gigya

Alcatel 1998 | 250 | LANNET, Chromatis Networks, Mobilitec

Lucent

CE 1998 400 Nuclear and MR Business of Elscint, Diadonics Vingmed

Healthcare

BMC ) . .

1999 450 New Dimension Software, Identify Software

Software

CA , 1999 300 | Security-7, Abirnet, XOSoft, Oblicore, Nolio

Technologies

Philips 1999 | 700 | Elscint, Vieon, CDP Medical

Electronics

Broadcom 2000 500 VisionTech, M'-Stream, Siliquent Technologies, Dune Networks,
Percello, Provigent, SC Square

Marvell )

Technology 2000 1,600 | Galileo Technology

Siemens 2000 900 eship-4u, Tecnomatix Technologies, Solel Solar Systems

EMC 2004 1,000 Kashya, nLayers, proActivity, llluminator, ZettaPoint, Cyota,
XtremlO

eBay 2005 400 Shopplng.com, Fraud Sciences, The Gift Project, SalesPredict,
Corrigon Ltd

SanDisk 2006 650 M-Sytems

Google 2006 600 LabPixies, Quiksee, modu(£51#), Waze SlickLogin

Red Hat 2008 200 Qumranet

VMware 2008 200 B-Hive networks, nlayers, Digital Fuel, Wanova

Micron .

2010 1,300 Numonix

Technology

Klama 2011 40 Analyzd

Apple 2012 450 Anobit, PrimeSense LinX Computational Imaging Ltd

Covidien 2012 1,200 | Oridion Systems, superDimension, Poly Touch
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Y| MEdE | EYws z2 ol
Facebook 2013 110 Onavo, Pebbles Interfaces

Amazon 2014 150 Annapurna Lbs

Kuang-Chi 2016 120 Agent Vi, Beyond Verbal, eyeSight Technologies
Alibaba 2017 100 Infinity, Twiggle

% XH2 : 92 9|7|m|C|0K2019.7.29. 50122

1o
=]

1900KICH W3 S1|2 AMT} STHO| QEOl 7] QISO| L QUERE AZE0] Aelo
Ol 7|t0] ZBIHOH, 55| HRI0| EVIS WAL 1992 7t KIS ATER0] F40)

ZTE{ISKCS : Computer Science)2 XMt 14223 = SILIE xHEHSH= 201X $1O|Z 0[Z0WH T

1904ARE] MESO2M 7| HF Zlo]| 7|0F34C >

190341 QBRE HHR 0|A4AT} BRHAEIQ! 710 TP} HATX} HOMH|HE SHOR 3
AM2|ZIT|(Siico Wad)oll 229 X7 SEUCL WHERIHEI} ZXHOHK| QIUE 0| AZIAOA
Z|Z0| HE= 1985\ 2F 2,0002t F2{= Z&E OtE|LHAthena) HERIOM, S BN HE= 19934

ME F 2 XM QX0KYozma) HEO|CE

>

AZz 71s, QIEMK| BF #FE 0|A2A2 AZEQ0 S SIO|E|IZ AH0A FHIZQI
B EQICt CHEMORZ 1998 ICQ QIAEIE HIAIR T2 IMS TR OIEL SAl &Y
AlZ! MirabilisAt7t 0|=2] AOL(American Online)0fl 42 7002+ £24250f| QI4-E|=E], O]
O|AZIUN| HHUSS 2O 1998FHFE| 2001H AlO| = JH2| AEIE0| MU, O]AZ}
7|UE0| FX[SH HIMZHIIES 1999 18 5,100 H2{0H|A 2000 3721 1002 HEHZ S73HCE
023 Verint Systems(1994), Check Point(1996)2°, Nice Systems(1996), Amdocs(1998),
Sapiens International(1996), Formula Systems(1997) S 0|AZ2tY 7|HE0| O|= LAY
SHAZNASDAQ)| AHEIACE.

ox WO 4y
Ok b o
[0 nT mjo

[>
e r

22 https://en.wikipedia.org/wiki/Silicon_Wadi

23 GHA(ZE TA 90AIZH wg HHoZ AME0 US. 1~28HAE BREQ 7|x, 2Tt =2| 52, 3=
ZHEtst IR M& S H5S, 457 HI0IH X2l Ao|H EoF & 15 HECE 714, 0|A2td WKE|
M=H 100 oF 5fE 10010 F 7+20| ~ERl 580 FHO| 3HAMX| B, & 156%= SHAMK| =26 11w
S S0 AZEQI0E AR/ TR QIME 0 120 HE HiEE 201032 = SSu7HK| 2= A=
=0 Y SAHOZ IH0| =0 UT. M= 2000 7if Sstul 7H20H| 5004 747t Y U=C = ZHET

24 FHEH|X|LIA(2018.10.), O|AZIY EitlE AIA 19 HIZ2?

25  Mirabilis &4 100% Ql==2 29 8,7002t 2 AlZ3t1! 2001 EH7EX|Q| Ftof| M2t 19 2,0008t H2E FIt2
X|E517|2 &9|(Xt2 : Internetnews.com(1998.6.8.))
http://www.internetnews.com/bus—news/article.php/21011/AOL+Buys+Israels+Mirabilis.htm)

26 0|2 M, HIEIE= M= X| 34 X2 19960 00| M| HISHHEAIEQ| 40%E XtX[E
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N ATER0] 1 4 2 RADAIYY

ADEQOIS ettt O|ACAO| 1 24 FX READMUS2 1950HHREH MASYR 4
FSHHA(OCS : Office of the Chief Scientist)?®0lM EEoHR11 AUCE F2 A2 1990ECH

STAUL 7| g WES 7IEC= US W, Y © TAC| HE AIZR 7ISURHIOEIAA
(Technological Incubators)2 1991E0]] 7+ STHCZHE] O|A2tAZ O|F 7|& Q1Ho| HHY
KEs SHOZ AREIUCE FA| 3,0002 H2H2| OMS 7HK|LL & 247 QFHI0IH 7124S 2F
Hon, 2t 7|22 BRXOZ 1071 Z2MES X|RiCt. 2 Z2HE X7 7|7k 2~3H0|UCH,
BRHOZ A7k oF 450 Hf7t XAt BXY O] Al Z|0f 24 St 344,000 HHE
RS = UA ZAZO] ATt ZOFE O E ESE|0] UL, 2AZEQ0{QL HFE ZO0F0| of

16%7t AHEE|LL QUE3°

O]AZIU MRAEAHO| ATEQ 0] RRD X|RZ2 1

[ Pre-Seed ] [ Generic R&D ] Competitive R&D Cooperative R&D
[ Tnufa } [ Magnet }
Industrial R&D
k-] -
S| [ e | e
2 0CS-Office of the
Long-Range Seed Fund Chief Scientist
Nofar R&D MINISTRY OF ECONOMY

¢ - Benatonalfunds |

2 Zé Bi-national Agreements ]
MATIMOP > —C EuREkA | [ Galleo )

Global Enterprises R&D
Cooperation

Academic Research > > Basic R&D > > Market Priority

(Europe FP)

International

% X2 : Getz and Goldberg(2016)

27 0|AZIY DB |& 22(2019.7.29. &2), https://www.science.co.il/companies/Startup-funds.php

28 201640] s#AE(Innovation Authority) 22 HZAE

29 Augusto Lopez-Claros and Irene Mia(2006), Chapter 3.2 Israel : Factors in the Emergence of an ICT
Powerhouse, The Global Information Technology Report 2005-2006 : Leveraging ICT for Development, World
Economic Forum

30 O|A2td s |sE 22(2019.7.29. &0l), https://www.science.co.il/companies/Startup—funds.php
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= 17Generic R&D) TA|2| CHE At OIZSU(MAGNET)O|CE 1993301 XS SERM=E
3E0M BETEK| X1Z0| K== AtakE=] HEX| A0t 7|4t 2|4 St 7K 0] Git7[2O0|
HAANRS oM XIFGHES MAZIRUCET SHH, MutehtAolA HYok= R&ADAIY Soill=
2™ 20 AIOI ARARRDAIX (Industrial R&D)2| TEIt 7H& Zi=E, 2006 7|F0=2 3 =7y
THERACH 2F 6007H 7|¢S Y22 2F 1,000702 ZEHETL TIRMEIRACE O Aroil= A 0H=0]
19 2 02l TH7| 2| R&D MIE HIE= X|&ot= B A0l EXHok=Hl, 2Hef siE R&D
ME{7} QIS MESIH 2EEIS XIZal0f oh= QRS 7EX|AL QUL 3| 0] A7|E ESH=
7|0[Xt XY O|AZIA Z|Ii ADEQIN 7|Po=Z Mt MAELE= XMZ0= 0|A2AH FHO

LHRDAI0 HOIGH] 82712 2Lt 11 0|F= +20| LS i 2EEIS XISdH0F STt=
2 HEOIUCE. T2t 19980 HAARS THotiM] 22 7 (21| Z2HE| FO{UC?
oFH, O|AZtA2 THAIZE =X & S S oA Tdote A=H|, OlAE HUSHE
2512] MATIMOP*0jIA 2HESiCt S0feh H2 [ 1]0M 2= et 20| 0| AIRES0] 71=
2717t Ofl &3t G20l =S F1 ACk= AO|C.

(3) d=71: AZEQ0 =5 3 MEfA LXK}

1980EFE] X[S/7HX| O|ACtA AZERYN »FE2 H2H S7IAUCE 1984101 5002 FH=HAH
&g ATEQI0 ME 50| 1991401 194 1,0002F H2{2 W= S7134Ct. 1990Eoll= HE
40% Ol SEES 7I53U=H, 2000 269 H22| ATEL0] 23 25 SUM 40%7t 0I=52=,
CHE 40%= EUZF REX[RHTE T22iL MAKR! R HiE S0 S=2 200025E] 2003371 =
0| HA|=|0] 2003 £=FEAH0| 26 8,0002 HHACL3* 0|F XEHQZ 2|1 HIEH|

SEoIK 20173 AFRE X ADEY0 MH|A £ZH32 150 =0 0[2Ct. 0iH 10~20%

57104 O1%H5| O|A2tA TR =5 &= Fokl QUL

31 200590 & 31702] ZAAA|H0] ZIHE|1T Q!

32 Daphne Getz and ltzhak Goldberg(2016), Best Practices and Lessons Learned in ICT Sector Innovation :
A Case Study of Israel

33 YEY Israeli Industry Center For R&D

34 Richard Heeks, R. and Brian Nicholson(2018.9.), ‘Software Export Success Factors and Strategies in “Follower”
Nations’, Competition & Change, 8(3), 267~303, post-peer reviewed final draft version, p36

35 =228 ATEQ M R&D MEQ| R&D AH|AIK] ZL&t
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OlA2{20 BHOIESI-AfHIA 4B(EHe) : 44°) T

2 2013 2014 2015 2016 2017 C(AWSR

HEE Y AZEQO| MHIA | 89 108 15 127 150 1394
41 MHlA 057 051 054 047 0.48 -4.21

R&D AfHIA 33 40 40 41 49 10.39
7|E}6 38 2.7 29 441 42 253

8t 7 16.4 169 183 215 245 10.56

% Xl : Israel Export and International Cooperation Institute(2018.9.)37

20194 7€ 16Y 7[ELE 0|2 LIAH0= 9371 O|A2tA 7|H0| HHE0 QL3839 OF
ATEQN &3 =9 7|¥CZ Check Point, Nice Systems, Amdocs, Wix, CyberArk, Verint
Systems, Forescout Technologies, Sapiens International, Formula Systems, Magic Software
S2 1980E~1990HMH ME= 7|¥S0|Ct 2000 0|& HHE AME ZXZE Wik, Varonis
Systems, ForeScout Technologies, Foresight Autonomous, Evogene S0| =6, S2HRLELE
HIHI0JE S ME22 AZEQ0 SE0| WSS 7|¥S0|Ch

ME ZX & E FX2 Wixe 2006E0] 820021 £4121 Avisha Abrahami?t Nadav
Abrahami, Giora KaplanO| &5t 7|0|Ct. 252 AHISQ| 7Y EHOIXIE MEGIHM 1 =Xt
iR 7ICHECE A2 48t 2, 253 (Template) 7 (22| 47| HHO|X| MZf MRS AIRIZHCE
AEAZE D2 DS SFX| pi1 =2 1--E&H(Drag-and-Drop) &A2| M8HS 7}5 22088

JHEZACE 047101 'L, CRM S9| Tiefst 71248 2E2 S 121(Plug-in) YEI= F7He &= U=
SHES MSSIHM ABAZE ZEYUHOZ SO{RTE Wixe IAS0| 7HH KN 25 A8 Z8 &
15 HECE R JISIES REdk= Z2|0|(Freemium) AIIRHES 7HX|1T U=0| 712IXte| of
50%7t = AtE AS Sofl O|F X[ L.

36  GIOJEIT At CHAL AfH|A(services to high—tech industry), AEFER] 7|4 AH|A OfE(sales of start-up companies) S

37 lsrael Export and International Cooperation Institute(2018.9.), Developments and Trends in Israeli Exports
First half of 2018 Summary report

38 https://www.nasdag.com/screening/companies—by-region.aspx?region=Middle+East&country=Israel

39 Amdocs & Y5 7|2 BAE OIEC2 7 LIAH0|M 0|A2IY 7|PO 2 2FGIX| Y2
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FYN) 01 LIATHO) APE 32 0|AZI AZEQ0] R

A|7tE440
7l = Of (840F =ty SEAE | HEHE | H|Z

Check Point AtO[H Hot £2M 17,908 1996 1993

NICE Systems SR, SHEH &2 M 9,226 1996 1986 TASE
Amdocs 22l I CRM &3M 8,835 1998 198241

Wix SRE J[H L 2N 7,130 2013 2006

CyberArk AHO|H EOot &2 5,339 2014 1999

Verint Systems QI z2| I ALO|H HOt &£2 M 3,824 2002 1994

Varonis Systems CIOIH AHHA &2 M 2,155 2014 2005
ForeScout Technologies | Device Visibility and Control 1,751 2017 2000

Sapiens International HY E2H 827 1996 1982

Formula Systems?2 EDP AH|A%43 807 1997 1985 | TASE
Magic Software HIEHHIONE 78t 7|68 &8 M 443 2010 1983 TASE
Silicom SN &R 236 1994 1987 RAD
Radcom EA 20FCRM &84 110 1997 1997 RAD
Perion Network 0 &2M 108 2006 2000 | TASE
Foresight Autonomous ASAHE BFE HIN &2 61 2017 2001 TASE
MIND C.T.I. 22l 3 CRM &8M 43 2000 1995 TASE
CYREN SLRL J[H 2ot E2M 43 1999 1991

Evogene HO|2 F2O0F EIH|0]E] 37 2008 2002

My Size 2eRIad SAY &8 M 19 2016 1999 | TASE
Safe-T Group 7Hel ZE2LO|HA| £24M 4 2018 2013 TASE

3 7= TASE(RIOMH|ESHAE A SA| A% 7|9)), RAD(RAD 12 A% Xt3|AD
% Xb2 : https://www.nasdag.com

LIASH SOl AEE 7IY7X] ZE6iA T2 0]AZIY AZEQ0] 7|AS0| QI+l [0
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