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The Importance and the Status of
High Performance Parallel Computing Environment
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= Having one Super-Computer system with fast performance does not lead the HPC
field, so it's important to acquire the original technology in related fields.

°
= Based on Super-Computer system, there is an urgent need for a foundation for otAde]
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= More massive data will be poured out in the future, and numerous operations will AHN, Sung Won
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be needed to analyze the data produced throughout the industry and society.
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TREND | M{& MMAMZ(Generative Adversarial Network)2| A71Q} & &1t

o™ MMAMATKGenerative
Adversarial Network)2]
Alet 2 szt

Introduction to Generative Adversarial Network(GAN) and its applications

m GANS M2 Cigishs 5 ALAHO| M2 S stasis WHEoR IBXls Hoto
A RIZZ R

B GANS| 2 SE=0k= 0[0[X| Weut 27, SEE U U= ISKIS, MU HE S

SiA o .
o = GAN presents a new horizon in artificial intelligence as a method of learning through
AHTH

CHU, Hyoung Seok
Senior Researcher, SPRi )
hchu@sprikr motions, and new drug development

LN

e

rx

competition between two adversarial system
= Application areas of GAN include image generation and restoration, mimicking
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HIHE MM AT Generative Adversarial Network)2| A71Q} &2 &1t
|

e 0|0|X| QIAl 2ofo| SAIZ 7HME EHAEAIZALHConvolutional Neural Network)2| ZHEEXIQ!

E3Z(Yann LeCun)2 GANO]| CHal ‘EcH=(Adversarial) &5 7%

LS

* Adversarial training is the coolest thing since sliced bread — Yann LeCun!

o GANS AQ| A=ESIA0| AL AMEH & 5 HOI @40t HIX|2(Yoshua Bengio) 2E2|2CH
@40 MXIR! 0[QF FHZ2(lan Goodfellow)7t 2014 AIZRE X2 A|AE 5t3|(Neural
Information Processing System)oi|lA X2 AJH
— 0% 2016 NPSOIM ZIHEl GAN BEZ|HS S5 GANQ| 7HsAdut Zxidof cht

StAet AldA|2| EAE KT

— GANE CHEXQI H|X|=&&(unsupervised learning)2| &t S22 MEZ 6= 5
AAHIO| M2 Zsh= BiAlo 2 k50| TIat*
*OIE B0, AE IZX|HE 2HE0 WE AIAHO|D BE ZX|HE ZEsHE AlAH

=
Ol2t1 7P, ARt B7} ddsh=s 1S Sl Bt /XANIE 728 4+ §lE WX

AL SIES Btk 2 4 US

| GAN ¢12|E 712

o GAN2 HHEZQI HIX|=sE WiHo = O B2 BR2| ZXl6HZ 71542 AlAt

o
¥ K= HIXEsiae] FZRENS (& 11 Ha

[# 1-1] XI=sk&a} HIX|=8k&9| XI0]

7= zQ EZ
X=st&2 Ut £ 20| T MEfolN &S Sl Ut EHo| AHEAE
LIEHHE= S8 |5
X|=sts * 07N S QlBAIERo| ot St et HA
(Supervised | - MEAQI QBAMAUOM T2 AIBE= 7|HOZE Qnt E20| 0| ZQsty| L2
Learning) of 4iolg =0l A== HIZO0| 2
CREEHER 2R S 21N EMdE HZDXE, 2Nt 2XQ Xtao| i

FOE 7|20 et AT =5

T Quora, What are some recent and potentially upcoming breakthroughs in unsupervised learning?,

2016.07.
2 lan Goodfellow, NIPS 2016 Tutorial: Generative Adversarial Networks, arXiv:1701,00160, 2016,
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brsrs | HIRIESISE 92 geiomE siso| kst oIie E70| BiAE tolEl 25
. o] 7158 48isi0f 1 ZnIE x|EBE0| £7|x7I0R B8
(Utse‘;‘ﬁgged ;'anq Ztol We A=st Wyt 9fy| W20, HlofE TR0l ChEt HIR0| ATy
FE
- 52 7l0| 97| T20l| HloJEIS] ZBHS o 4 QUOLt B OAZEO| OfS 4 US

® GAN2 MadxHGenerator)2t EHEXKDiscriminator)7t M2 ZMst= IPg Soll MEE sta

=
= 2 CO[E7t AAMICI0EIRIX] 2ZH|OIERIX| &S gt a5t
H

|7t AHE3 ZZO0[HE EHEY 17} 50% SHE= TI9| (RS Tt

= =L

[a2 1-1] GANS| JHE=

M7l

A lolEf 7| 2x ol

@ C|0]E{7t A CIOIEIRIX] o5

% X}Z : Adversarially Learned InterfaceOflA RH&2| https://ishmaelbelghazi.github.io/ALI/

| GAN2| S& E0I2t HE Al

o GANZ Z:&st {22 0|0|X| A4z} o|o|X| S/
— 0|O|X| MM QIE{mH|0|AQI iIGAN(Interactive Image Generation via GAN) ZHetst
AFX|2 O|0|XIE XSO E AN
— SIEI0| MHSIX| 22 AFRIS GANS Edfl E-5t= 715 (SRGAN)
[32! 1-2] GAN2 835t 0|0|X| 4 iGAN

User edits

m— Color
= Skeich

% X}Z 1 iGAN https://github.com/junyanz/iGAN
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HIHE MM AT Generative Adversarial Network)2| A71Q} &2 &1t

[O2 1-3] GANS 2 &8t o|0|X| =& : 3HE0| %2 0[0|X]| (X)) GANS 283 =3 ()

i emme| RHCHEoIN BT YHSEES NS HoR BHELE

|
2
N
>
ro
:l: kl

S|
I Gi7} Ofl flel MEYo= HHeh 20| XHEH

[33 1-4] &

XI& : DeepMind, Producing flexible behaviours in simulated environments (2017)

- 28 ARZ 2oz FH9| FHUIEA(Juvenescenece)?t QAT H|C|Z(Insilico

Medicine)2 QSXISS X5 2E0t0] L1of T =7

|
re
>
o
kU
=
inl
I">
8
o
2
=
10
40 0
™

X} 2ot Ho[E{2t 6502 210 Sl BIAE Zit S

3 DeepMind, Producing flexible behaviours in simulated environments (2017)
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(32! 1-5] 21&2|3 HiC|&e| QISXIS Aging.Al (2 HIOEIS S8t Lio] 0iF)

] Chronological age
] Biological age

] Chronological age Geroprotectors
I Biological age Lifestyle

. INSILICO MEDICINE
I Chronological age

[ ] Biological age

Rejuvenation

% K= : EurekAlert, Inslico Medicine launches a deep learned biomarker of aging, Aging.Al 2.0 for testing,
(2016)

128

* GANS M2 Cf2ists 5 AlARIO| ZRS S5 stesl WHZo= QIaxls Hoto| A

XIg= MIA|
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ANIEHER|0M SWe| =gt | TREND

ANIEHER]0f|l M SW2| Hel

The Role of Software in Smart Factories

of
=, SI=90], AZEQIN 52| 24|80 dEs S5t M MEFHe| S& ¥

=
MALM SIAMS 22 AOIEZXL 7|& e 2

o o= —o o

= The global smart factory market is expected to grow at an average annual rate of
9.3%, and the Asia-Pacific market is expected to be the largest market

= Smart factory technology should be developed aiming at integration of
manufacturing process and productivity improvement through convergence of
element technology such as manufacturing technology, hardware, and software

CHIN, Hoe Seung
Senior Researcher, SPRi

hschin@spri.kr



TREND

| ADIESE2 ICT2L HIZ 7120] SEEI0 HZ=SFH0

MARS SFAITE 201 BUHE 75N 33

olm

gl_-
[
omm
gl=l

- AN0E SE2 BREARY iS5, di2g g, /78 27/ W/l S Mz TA|

o ANEZZRES |oT, CPS(Cyber Physical Systems), Q12X |
ICTet HEY 7|&2 &6t & e &H|, BEE50| 82 L M5 AEshE MAXHA|

— Lot MM, H=R0i|0|E], M|017], 245 =2HIA ClHO|AZEE CIO[HE +&oh=s LY

or
=
in
(=)
m
My
o
4o
n
oy
3
om
on

loT(Industrial of Internet of Things) QIZ2} AISE Al A|AEID AHIA HEoZ X
Clo|HE HE

— XI5& mMo| AIESQ! CPPS(Cyber Physical Production Systems)2 IoT AIS0IAN £EIE
3 HI0[HE 7|Htez RHARAZZ oS Sall &2 FEE At AAlstn

SHE Moo, 10| Crefet it~ S AAH 2F0] TS

[33 1] CHRAAJARIS| JHATIXIY B &34 “H0[OKDELMIAY

u

228

f‘?gi o e e N D

2 h e N
2dm .
a8 a

zag

N

5w

X Xtz : CHA 32|0F

— XIs8 #H2|AIEQ! loS(ndustrial Internet of Services) AIS2 7|& SHEEEIAIARCQI
PLM, SCM, MES, ERPE ST AMH|ASIoHH, diky Sfy, OllLiX| 2, rEeh Mt

B2 TRShL, CHES ZEA0| TiSet S8 AR 252 HZ'

T PLM(Product lifecycle management) : HMZQ| M MH Z7|S Sslf ME0| BT HEQt TRMAS 2
2|, SCM(supply chain management) : £ XZUXIZLEE MAXL HiZXl, D20 0|2= 230 528
StLtel 7HRIARE ZHEOIN metstn TRst HEIL HEs| S22 X|shs AlAR!, MES(Manufacturing
Execution System) : 2t4E0| LI2 mi7tx] 3&e| ZE MM 52 Hlo[HZ 7|=5t0] Z2lsts AAH,
ERP(Enterprise Resource Planning) : 7| L MMt 25 ML, S|, EY, 70, M1 S AdY &5 =Z2)
ASE Helotod, 7| tHHE ANBTE EokF= AIAH
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physisch

xﬂi?ﬂﬁii Cyber-Physical Production Systems |

o ks G Focbties A Oprviry o Prabcts Vot Prbatons

A

Industrial Internet of Things (IIoT)

o4==0fo]

% KIE D ADESE AHAIH(2015.12), ADESEFEIC 20173 A7 |= R&BD TEf

| A ADE B3 AISS ST 9.3% AR IAKEIH, OLAlojeHTes
A2 7he 2 AIEO| 2 HoZ oy

o ADIE ZEH AR 20161 12002 2210, 2017:H01M 2022 77kX| HEF 9.3% Adxkst
Ho=Z ofat
— AOIE 3F AIE2 2016\ 1,200 22{0]0, 2017:01A 2022 A7K] AET 9.3%

=
- MU 20| A B7L, 79| Fsh ATIE AiSat £2M0| tiet 42 B7L 7Y
F47t ADIE B AHO| HYE Tl 7R 20

— ARl A4S B0 AN EYU 4 Yl M8 2R AIFS AP ATlE B

=
A2l | HRES RIXE A2z of

o APAC(Asia—Pacific)2 2 ADIE Z&t AJE0| = 202 oAt
— 2016 BCC Research XI=0]| [E2H APACTt 2020 715 =2 A& HIZ(39%)1t

HYd GHEQI%)S 7I5Z A= ol

2 Markets and Markets(2017.4), Smart Factory Market by Technology (DCS, PLC, MES, ERP, SCADA, PAM,
HMI, PLM), Component (Sensors, Industrial Robots, Machine Vision Systems, Industrial 3D Printing), End—
User Industry, and Region — Global Forecast to 2022
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Public Information Service Development
through the Private Finance Projects

7|2 f%*—’?‘—"._l HAI0] =RU=7| At
B AR MAABAIN FH(ER)2 ALST FA@P)Q SWItH Zefohs Cidet =St
ANUSS LZHEX Ao Z FEISk= A E SiLte| CHRHY

= Few Public Information Services have been conducted by the private finance

® projects, which can overcome the limitation of government budget and improve the
AlELS e . .

E== utilization of public service.

Piere

= |n the 4" industrial revolution era, innovative public IT services can emerge using
SHIM, Dong Nyok

Researcher, SPRi
skdme@spri.kr

Al, Cloud, loT, and the private finance projects may apply leverage for such public
services.
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[ 1] CHAIAIAE QIZEEXIALY S8 (TH: 2, o 3)

i abhs e HRERH|
JUSELES HIZ 2oy HIZ
e 232 33.2% 100,706 9.5% 434
=4 185 26.5% 140,360 13.3% 759
=2 90 12.9% 449,959 425% 5,000
=4t 78 1.2% 62,765 59% 805
st 42 6.0% 182,435 1.7% 439
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Startups are solving the Social Problems in China

PARK, Gang Min
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= Start-up services that complement underdeveloped social infrastructures are
growing rapidly in China.

= Chinese start-ups, such as Mobike and Ofo, provide the bike sharing service
which can reduce congestion in major cities of China and they are expanding their
business to the world.

= Healthcare start-ups that have begun with hospital reservation system, develop
complex healthcare technology utilizing artificial intelligence, and create services such
as tele-medicine. These start-ups contribute to raise china's medical service level.
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New Government’s five year plan for the Administration of
the state and SW Policy

Executive Summary

A% XA &F Hat KoM MYRIE EHSIT tsd F4 SAlol

thed 717t JHAIEA2H, Ql+-pIHEE F45HX| Ret &oll iz St

=28 Yets miefoh= o of24Z0] AUARACE 0[2{e 2HZT2 Switd 2hdst,
o

SWE0IfM = EX7t & == Tt

olof 2 2IZEE 1) AWERQ| tiidzsofut 220 LrE SYRY 57 A=S
o;| o

o
HIEHS Helota, 2) SWEo| ZEolA swet REst MSS Slolstod, 3) 0IF F2
ATEYOIHHATA 7IE Selez T A3t of= Ol SXE £ YUt
MU
PARK, Tae H 5 o - -
eevoung | rhAkgomt 2YSY S MBS AnEE, A MM J|IxEN 2 JIYss
Senior Researcher, SPRi
parkth@spri.kr TE%, "YU EE), THReA UE =5 4 JUCL 0|1 Salf skt

44 | MONTHLY SOFTWARE ORIENTED SOCIETY



MEE ZH2F 571 A=zt swH

= ZZEME= 37H| F2 7
S A

SWHET} QTS IISS HASHO| HHS Ut Hel B 7 N YLRSHUCE
012 S SWAIIO| BAISHS 7I2i0t ofLjzt SWHRIO| ZHj0| QU= BEJH AP

SWEAMS 2t Z0[5HA| Ol 4~ US A2 WEHECE

2 2|z EQ| 2in|of| ATEJHEMATANN MBS 7180 £7 - UHESH '=27t Sw St
Z3E 25t I8 A& : SoftPower Korea 2025,7F ZHRY 570 7|&l 7to| HARE
2E5 FRUOH, 0|2 FI5IH ZHRYE S5 HA2 ot Mgl =22 + JUIE

The new government was launched in a sudden change of political circumstances. The
president was elected and term begins at the same time. The president can't formed the
commission on presidential transition. As a result, he has difficulty in operated the direction
of administration through policy. These difficulties are becoming more problematic in the
SW field, which has various challenges such as enabling the SW industry, improving the

treatment of SW developers, and training SW experts.

This report summarizes the new government’s presidential campaign pledge and the five
year plan for the administration of the state. In terms of SW policy, we confirmed policies

related to SW and aimed to reconfigure them based on major keywords.

Looking at the presidential pledge and the five-year plan, we found the common keywords
which are national growth, jobs creation, and resolution for the difference. Through the
keywords, we can set the three goals which is 1) Strengthening national competitiveness
through SW-based growth 2) Revitalization of SW industry through job creation 3) The influx
of SW talent through solving the gap.

In this report, we reviewed the top 100 national affairs based on the three main keywords.
We have reclassified SW policy-related promises as 11 key tasks to achieve core goals.
Through this paper, not only companies engaged in the SW industry, also everyone

interested in the SW policy will be able to understand the SW policy of the new government.

At the end of this report, we made link table between the five-year plan of state
administration and “Softpower Korea 2025" announced by the Software Policy and
Research Institute. We hope this can be used as a reference to establish SW policies to

achieve national administration goals.
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Supercomputing is often used for measuring national competitiveness of science and
technology. Supercomputer, which concentrates the essence of computer science, is
utilized for solving challenge problems by maximizing computational performance. As
the supercomputing technology is targeting a discovery of new elementary particle,
climate changes, and development of new material, it has very close relationship with the
competitiveness of natural science. In this report, | explained current status of domestic
and international supercomputing. Based on this, | will suggest a strategy for enforcing the

national supercomputing capability in Korea.

In last five decades, the performance of supercomputer has increased dramatically
following with exponential growth of processing units. However, the Moore’s law, which
demonstrate doubling cycle of processor performance in every 18 months, is now facing
with being broken. This is because the physical limit of semiconductor. As it will take
more time for doubling cycle, supercomputing is also facing with a problem in continuing

exponential growth.

Advanced countries invest tremendous budgets and capabilities to supercomputing
technology even in this situation. United States, the best country for supercomputing, keeps
investigating for next-generation supercomputing since 2008. U.S. government promises

over 5 billion dollar to promote supercomputing and high performance computing (HPC).



ISSUE

62

As China continues to defend top 1 supercomputer, China is one of advanced countries
in supercomputing as well as global HPC market. Japan has continuous demands of
supercomputing to prevent natural disaster like earthquake and tsunami. Japan also plans

to develop next-generation supercomputer by investing 120 billion yen.

For domestic status of supercomputing, a law "ACT ON UTILIZATION AND FOSTERING OF
NATIONAL SUPER-COMPUTERS; has been enacted since 2011 to foster self-construction
of supercomputing and professional manpower training. To compare with international
status of supercomputing, Korea seems to be behind in supercomputing. In order to
promote competitiveness of supercomputing, we should investigate deeply for what is our
correct status and what field has to be invested first. In this report, | suggest two phase
for a strategy of future supercomputing in Korea. (Phase 1] Concentrated investment
for a specific fields of supercomputing and catching up technology by self-construction
supercomputer. (Phase 2] Completing the localization of supercomputing and promoting

professional supercomputing company.
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4 ExaScale Computing Study: Technology Challenges in Achieving Exasclae Systems (2008.09.),
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% X2 : The U.S. Exascale Computing Project (2017.03.) slide 18, ECP
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7 1pstATA(Office of Science, SC), =7 8HE 2t (National Nuclear Security Administration, NNSA)
The U.S. Exascale Computing Project (2017.03.), Exasclae Computing Project
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