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How are Pharmaceutical Companies Using Artificial Intelligence and
Big Data in Drug Discovery?

B M2 o7t nsl HR|Y RE BVt S22 HES| TSI 2021E7HK| 2 152 He
TR AlEE f

o= =
W SHR|2E Ao HZ0| St Aot S212 FAt o2 HFol| W2t MAsIA= Lok 7He

or

B 0o, 2kSXIs, BH0jE] S CIX[E 7le2 2&5I0 Mz2 EE RI=ME WS, Mot

e Z2MAS XIS3loh= Cho| 7|go] ESfet /US

= Global medicine spending will reach nearly $1.5 trillion by 2021, owing to population

aging, increase in incurable diseases, and so on.

O = However, pharmaceutical companies need to change drug discovery paradigm to
o

ZHE overcome the rising R&D expenditures and tightened new drug application.

HYHTH

= As a breakthrough, a lot of companies are using artificial intelligence and big data in
CHO, Won Young

Senior Researcher, SPRi
wycho@spri.kr

drug discovery process.
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T2a 22lE Z2te
XiHE APl 2224 HAL - (2

The history of Oracle America, Inc. v. Google, Inc. (2)

Google

20123 18] XHEOfA IHASH QB2 $AGH0] 2014 52 Xt AP(Appication Programming
Interface)= MZIHEO| ESTHY0| 22 22| SXl7E MEEHO| ‘ZH0IZ0f
SIF==X] RS teollM THA| A2lsHof Siths SATZES - AYEH0| #2322
S0 72tot0] XiHE APIZF MAHEHO| HSTidol2h= Fo| EHEEIE

m 20164 52 FEl MM HiIMESES 722

SxIeP BHOIB0lRIT BHSIAXE,
20181 38 HIRBBAIS 0| SARLY} AlRiR SH0IRm, XARAIR! QatZol

=)

Zoli7F AACHD QIFSIHM SFOIE0| OfL|2tn EHESHHM CHAIZ Zatitiets AFY

°
.................................... o[sis
= _ . , ZHAUAT R
1 ol S M S SUSHA B2 27|m|C|o} ‘Oracle America, Inc. v. Google, Inc.’ 2| LIRS TEEy -
7|=2 st0f Cto| XIRE FEoto] Malst ALICL 20 22122 g4 M7IFE ZFo| deyUneling
S0{50f) 3l 20181 38 27 LiHZI GtaSStARI0| 2at2 SATKIS CHELILY, Principal Researcher, SPRi
https://en.wikipedia.org/wiki/Oracle_America,_Inc._v._Google,_Inc. hslee94@spri.kr



TREND

= QOracle lost in the first trial in 2012 appealed to the CAFC(Court of Appeals for the Federal Circuit) and
in May 2014 won against Google with the ruling that Java APl is be protected by copyright law and it is
necessary to determine whether Google's copying is “fair use” or not. The Supreme Court ruled that
the Java APl was protected under copyright law by denying Google's petition for writ of certiorari.

= |n the trial held in May 2016, the jury verdicted that Google's copying was fair use, but in March
2018 the CAFC reversed that ruling finding that Google's copying was for commercial purposes
and Oracle got really damages and remanded this case to the district court again to assess the
damages.

= This is a very important legal case that establishes the criteria for judging whether APls are
protected by copyright law and whether unlicensed copying of them is fair use, which will have a

significant impact on the SW industry’s practice of re-implementing the API with no legal license.
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— 1] THEE0IM KEFH ZlsH7t QFE rangeCheck =2t 87H2| IIUSOf| CHHA BtA
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The Smartphone Platform War Is Over

worldwide smartphone operating system market share (based on unit sales)
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2017 2017 2017 2017 2021 2021 2016~2021
Platform Shipment | Market | Annual | Shipment | Market | Annual CAGR*
Volume* | Share* | Growth* | Volume* | Share® | Growth*
Android 1,290.7 85.1% 35% 14911 85.5% 31% 36%
i0S 2236 14.7% 38% 2521 14.5% 14% 32%
Windows Phone 11 0.1% -80.9% 03 0.0% —18.0% —44.8%
Others 16 0.1% —64.4% 1.0 0.1% -5.3%
Total 1,517.0 | 100.0% 3.0% 1,744.6 100.0% 2.9% 3.4%

% &R : htips://www.androidheadiines.com/2017/05/idc—global-smartphone—shipments—surpass—1-5b—2017.html
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: i = The definition of embedded SW has been extended recently, and it evolved from the
o;l Ic:’ simple built-in SW to the SW which includes the cyber-physical system.

Ao =Y

A = There is a difference in the application level of embedded SW in each industry, so it is
HUR, Chung

Senior Researcher. SPRi necessary to measure accurate market value for development of embedded SW.
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T e 2017 2018(E) | 2019(E) | 2020(E) = 2021(E) & 2022(E) = CAGR

QHC|= A|AE] 17197 17,659 17835 17,668 17,654 17522 0.4%

QIEIZ|IME AJAH 18,976 20,341 21640 | 22927 | 23965 | 24,931 5.6%

x| 36,173 38001 | 39475 | 40595 41,619 42454 3.3%

% &X 1 IDC(2018), Worldwide Embedded and Intelligent Systems Forecast, 2018—2022
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CAGR
] 2015 | 2016 2017(E) 2019(E) 2021(E) = 2023(E
- (E) 9(E) (E) (E) (2017-2023)
oMlcl=sw | 918 | 987 | 1060 | 124 | 1409 1616 7.27%

% &% : MarketsandMarkets(2017), Embedded Systems Market —
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CAGR
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T2 2015 2016 2017(E) = 2019(E) | 2021(E) | 2023(E) (2017-2023)
RIHIC|=SW 18 20 22 25 30 34 8.11%
% &R : MarketsandMarkets(2017), Embedded Systems Market — Global Forecast to 2023
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(£t 21 )

T 2007 2008 2009 2010 2011 2012 2013 CAGR
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Current Research Status
of Neural Architecture Search

A research of neural architecture search(NAS) is a methodology to derive optimal artificial S
=
neural network architecture TS
. iy MYSTH
As NAS is a new approach to learn how to learn, NAS scores almost close to empirical

CHU, Hyoung Seok
Senior Researcher, SPRi
hchu@spri.kr

results of conventional state-of-the-art deep learning
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o () diEeE2 B AU3XIs 7I1&9 ez 72 HloEE SHEst mES

A059| Tx} MAI*S EZ5H HIS XAIS st&
* St ALK Convolutional Neural Network)2 OIMIS 9ttnt CHZISH 2mbm HAOZ 168t
Tl HIS 7|2 E si&st QlsAaY

O| HIE 7|2 Ql0| AAZ H=3H0] A

— AIZI 28 M52 Agsk= CIFAR-10* CIOE|Al 7|& ol X8 20174 7|1&
2.56%(DenseNet + CutOut)

* Canadian Institute For Advanced Research@| 2f0{2 62t Zo| ARIS 10719 SR/2 FEst
Ol0|X| Co|HZ, MEslE 2otol|A o[o|X| & Ms52 S&st= 7|ZE HO|EHZ 2&8F

— 0| TES AJ&GH= Penn Treebank™® HIO[EJAl 7|& EZXIZ(Perplexity)= 2018 7=
56.02 7|=(Long Short—Term Memory(LSTM) &&)'

* Penn Treebanki= 22 SEflA B2 RGBS HO[EMOR 210] BHO| H5(X0f
S| 120l & Hoj 0j5)S SsI= o B

o (CHE) MESHE2 4350 SHE2 2ol Ykt 29| HlojEl7t 2Rstu, &2 oS &S0l
Cheh 20| 72| 27Fs5HH, 0= Qlsh AglE St FaiX Zulof 2=
- AESS0ME TIolEQ| HijEo| oIS dsut HEE 7Hsd0] 520, diixez
HIEJH S22 ARYE H3XCR o&sh| fsiM= o B2 HolHE 2e2 &
* X, B3 AP HIZEER 28 el S Bl XAt BitsA LojLiX] et RoIE

— MESIEOZ SIME GlSsl= QEsAMEY 220l of =S Z st=Xlof st AF
sl 5

* ol B2S 2=517| 2fai Sl 0|22 W nSHTASZ(DARPA)MME SiCHSH olAtS
EQI5I] M 7Hs5t 012X |S(Explainable Al) SITE ZIdl =

— AEetEe| ZuEQl QlE3AldY RHE2 T AT Ao R Ho{Rl 20| YEEo=,
HO}p B2 49| 5 AE6t0] A=St x|&o| Zut

1 Pham, Hieu, et al. “Efficient Neural Architecture Search via Parameter Sharing.” arXiv preprint
arXiv:1802.03268(2018).
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Aak(Recurrent Neural Network)S S3alf
Opel= AEUS shEol] 21A9| QISAMNZY FAE BA

— QZAAYS ASO| CHH EXIH(variable—length string)22 &S0 (& 1)2|

=
Controller= 2 £t& p2 S H1BY SAIE(chid network}S 4d
— Child network’s 3t HIO[EIZ SHSE|T, S HOER Btz RS MAISH 5| A
52901 p2t 17 ControllerS 241
— Controller= =& MEEZ ZH= child network0]l T =& p /2 £0{5t0] 715t oIE2

=3

== ru o
T st QIBABUS T

po| HEZ YHE

Controller
(RNN)

P2l 02 Ziat RﬁA% Salf

Controller Z4A

. J

(2 1) NZY TE Bl A

% &X%{ : Neural architecture search with reinforcement learningi|A] X4

o AlZQt 1X EMMS | ZAIZ4ato| 1R XO| B grehitectural hyperparameten)S ErAlGH=

A
HOR Yeil(leedioward) HAlS] BHITAIZAC| B (17 2)9F 20| EHE 4 IS
( A
Number Filters Filters Stride Stride Number Filter
of Filters | Height | Width | Height [, Width |\ | ofFilters [ | Height

Layer N-1 Layer N Layer N+1

(=l 2) g AlZato| m4= 5t QIS Controllere| &8tAlZat Ax

X &X : Zoph, Barret, and Quoc V. Le. “Neural architecture search with reinforcement learning.” arXiv
preprint arXiv:1611.01578(2016).
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- MY TE M A B2 AIER AWE =S5 TIYH0I| TR0 Al

22 =0|7| 2I5HAM Bt=2| child networkE SAl0f &8t HIS7 A HEX2IE
Ci =

o

— AFY TE 0| M52 4 Fo| NS GPUS BESH S Znjolt F2

O| GPUE &23sll 588 =rHaket B (Efficient Neural Architecture Search, ENAS)7t

0jo
gjo

— QFM AJHSH HI0O|EIAl CIFAR—10Z} Penn Treebankdl| CHSH Ase CtS [ 1]t 2

(& 1) NEY 7Z Mol M5
CIFAR-10 Penn Treebank
— A o 1 2
upz mi2tH|Ef 4= R wpn= mi2HE] 4 3o
(e ) (%) (g
ZExQl Hiy ZxQl gy
26.2 256 22 56.0
(DenseNet) (LST™)
NAS 33 265 NAS 54 624
ENAS 46 289 ENAS 24 558
x &x : Pham, Hieu, et al. “Efficient Neural Architecture Search via Parameter Sharing.” arXiv preprint
arXiv:1802.03268(2018).
|28
o MY FX EME ATROI XA jEst= MESE TAE QXSS Sl &&sto]
EESICh= JEeR, O a2 TEXe WHE e FeE =2
o T7to] ATAN= Al ffo] TS HRE XHH0| He= oF HiH X2 HFE o Cf
0| M52 SFEZM, Yo29| MFEIE

2 Pham, Hieu, et al. “Efficient Neural Architecture Search via Parameter Sharing.” arXiv preprint
arXiv:1802.03268(2018).
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The Issue and Implication
of Government R&D support for IT SMEs

= 1900WIC) BUHE] | SA - HIX7 || Tt RAD XIRIoIAt0] BES| F71510]
2015 7| o 207 # RO, 0] 5 TEILOP} 71 2 LE2UOTHS AXIE
= Y=o RED XIFO| A=E SIS M ZAH 4t 5B AE 4 USS

|
7|Q- kA MYHAZ ntetst ZHtts|ofof B

0.

= Since the late 1990s, the Government R&D support for SMEs continued to grow, and the
total amount reached to an estimated 2.9 trillion Won in 2015.

= |n order to achieve the policy objective, the system of selecting SMEs should be advanced

°
E

AT

SHIM, Dong Nyok
Researcher, SPRi
skdme@spri.kr
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| TEio| ZA -HIx|7|Q] R&D K| 3igt

o 1990FLH 2HIFE] SA - HIX7|Hol| CHet R&D X|Z0| 2437 | AlZlet
— 19974 22| 2= "I |GSMo| 2SH EEEXH, 2 MEsH
HIX7 e XIHh7|Fe= 2lst, 0IF 7ol thstod Xig, 71&, oI, Xl 2

TE X|[Hst7| Al=ret

— 5HH, 1998 E] XIZ20| ISt SAT|HO| 7|laiEs XISt et w2
EXZdn} 2SS ZZER0IM 2 X[E £ = SHMNZ 0122 SBRHES
HIXOPZSI “SA7|Y 7|&SAXIKHME(KOSBIR: Korea Small Business Innovation

Research Program)”’'& E=QI&t
o X[t 200 H FA HIX{7| R&D X|HOAL2 ES| SHEICH, 2015F 7IE Szt oF

3% ¥ 72O ZA -HIK7|Y RADX|ZZ0| ZEHEHS

(& 1) Xt 51A7F FHEO| ZAT|Y RAD X 2

(B9 24 2)

S 201 2012 2013 2014 2015
KOSBIR 15,078 17412 17,283 17,264 19,368
SA7|UE R&D ofjat 6,444 7450 8587 83850 9,574
THA| oAt 21622 24,862 25870 26,14 28942

- 19978 3009 Hoil 2ot S47I2F2| RAD X|HoiLH2 2015 95749 =2,
19981 34422 2A0|AUE! KOSBR 0fAh2 20155 1 93682 22 °f 20147+ 6
Ol =AH=IRS

f2|Lt2h= OECD F2= & 347|Yo0l tet HF2l R&D EZxZ X|&HH|IS0| &2
=7t AM, 2 ofAEfRlol e M ey MK = SAlll ZX
— (Hrh X|H3Y) st=o] 3A7IY R&D A2 HiFH 7[E0z 59, Y28 S7I6HH

OECD=7} & OI=01 0|04 2?IE AtX[StLL UZ

- (3% R&D EZ=F HIF) S7HE XIREUH Y2XE HIES HHEH R2|Liah=
=122 156%01l 0101 291(13.1%)= S47 ol thgh FHee| AL RS HISO0|
CHE OECD F2=50i| HISHH 012 =2 XS 2E -~ US

A
= T MO

1 ENOME ZIPTIEY (ROFZEUENUL-TEENIF-SAIIY SH-SA7|H7 S AKX T
http: //www.arohives.go.kr/next/searoh/l|stSubJeotDescnpt|on.do’?id 0099308&pageFlag=
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= Shenzhen, formerly known as a fake factory’, is becoming a leading innovator in recent
years, by making a strong start-up network.

= The government plays a role to attract talents and to absorb knowledge by attracting top-
notch universities and to create synergy with networks between start-ups

= Firms commercialize low-end products to open up the market in the early stage,

however, in the later stage, firms develop the advanced technologies to create innovation.
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Shenzhen's electric bus fleet vs. five
largest North American fleets

Toronto 1926
Chicago(suburban) e 2,164
New Jersey Transit s 2212
Los Angles County s 2378
New York City jmmm—— 5773
Shenzhen(Electric only) 16,359

0 5,000 10,000 15000 20,000

(T2 1) AAILY T7|HAEL) MEALR 1| F2 EAIQ] H7|HA T H|w(S)

% &x : CleanTechnica(2018.1.1.)
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The controversy over the accredited certificate triggered by the President’'s ‘Chunsongyi
Coat’ in 2014 became a social issue under the light of the media and eventually led to the
abolition of the mandatory use of the accredited certificate. Now, the use of the accredited
certificate in the fields of e-commerce and Internet banking is in accordance with the

market choice. Now is the time to verify the true worth of the accredited certificate.

Our experience with institutional changes related to the accredited certificate is unique.
First, the government selected and fostered specific technologies at the beginning of the
new technology adoption period. After firms accumulated competencies in the private
sector and socioeconomic conditions matured, the government created a technology-
neutral environment in turn. This report analyzes the dynamic changes in social consensus

and competition of the whole process by using the game theory.

First, in the introduction phase of the accredited certificate, the financial transaction has
been safely protected and the level of overall authentication technology has raised. In recent
years, the abolition of the mandatory use of the accredited certificate has a positive effect
such that the simple authentication method of the Internet bank has appeared and the new
technologiesli.e. Blockchain) have been adopted into the accredited certificate. Second, the
argument that the innovation of the authentication and digital signature system in the finance
sector has been delayed is based on the assumption that the financial institutions interpreted
the term of mandatory use of the accredited certificate as the minimum security standard.

And also, we analyzed that there was no incentive for them to adopt new technologies.

This case suggests that the government is able to play a prime role in facilitating the introduction
of a new technology. However, in order to foster further innovations in the area where innovation
of new alternative technologies occurs frequently, it is also necessary to operate a flexible legal

system such as a temporary policy after private firms accumulated capabilities.
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Specifications on Standards for Security Features and Biometrics in Passports and Travel Documents
issued by Member States.

9 European Regulations(EC) 1030/2002 and 380/2008 in relation to BRPs, therefore this Certificate Policy
complies with Article 5.4.3 of the Technical Specifications on Standards for Security Features and
Biometrics in Residence Permits issued by Member States, set out in Commission Decision C(2009)
3770 final of 20/05/2009. This requires participating Member States to publish a National CP based on
the Common EU Certificate Policy. As a minimum, the National Policy must meet the standards of the
Common EU Certificate Policy but MAY place further restrictions on the control and usage of certificates
within that Member State
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Leading Nation's Future Strategy through Research on Software Policy

0|2H4t Vision

=2IM=1} 02{ALS] ZH[0f 7|045t= AZEQ0] X S

o=

Software Policy Platform contributing to the public happiness and future society

o a3l 7ER| CoreValues

=/

M2 Crdd

Expertise Diversity

st Roles

7245t ATEQO] Ae] el S4
To build a fair Ecosystem for Software Industry
AZE 0| SBIS S5 ALl Bl
To innovate a Society through Software Convergence
=7t AZEQ0 SA AA Q| D=3t
To advance the National Software Statistics System
HEE AZER) 0 Y A7 SHE =
To establish an Open Research Platform for Software Policy

ATEQof7yAHoI 1A
Software Policy & Research Institute
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Software Policy & Research Institute

X0 st

T

= Main Activities

£l HIL Research Areas

o AIEQ||0] AMO| ZAZBE MEZ| SA MAHATL

Policy Research to foster a healthy software industry ecosystem
- Q20| URfa|E AETH= ATEQYY BB T

= o=0

Policy Research to create good quality jobs in Software Convergence

- Ojaf AZEY o] QIR R FHT

Policy Research to develop future human resources in software fields

« ATEQ0| E7{| BA AIAL QI B2 KEHOI T

Policy Research to analyze, produce and utilize statistics on software

» ATEQI0| AR W U 7|8 ot

Policy Research to discover and plan new software enterprises

Ht71= Publications

| SHA} Events

« Olfy 2|ZE / QINOIE 2|ZE
Issue Report / Insight Report

« EUSWELIALE] / SWAtY SAIE
Monthly Software-Oriented Society

o SWAH HIZHE A
White Paper of Korea Software Industry

« AETM
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