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ONF (Open Networking Foundation) [23]°l14]
Network ] Security
Virtualization Orchestration Application
Cloud Network Business
Computing Monitoring Applications
Northbound Interface (NBI)
OpenDay OpenDay
ONOS Light ::::: ONOS Light
Flood Flood
. R . Ryu
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Beacon NOX Interface Beacon NOX

Infrastructure
or Data Plane
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Physical Switches
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Data/Control /Application PlaneZ} IE{m|0|A [5]



10 | muxajerex) & 27 @ H13(2020. 1)

-

A A7) i, QlEHo]~ Bl ol X ol e ARE wyFfste] theAlel7t 7t
9 FF8) SAAE 2 AR Al Sl A 5% multi-controller) SDN WEY = 73S +
4315 8l 2tk ONFol 2lshd SDN2 =% 7 otk o]2fg thsAle] SDN HIES A=
Ao)= thed 2t} “SDN o}7| Ao 4| Data a7 RS Aleste] AldE AS

Plane¥} Control Plane 4% =% o] 3lom
YESIT #5538} (Network Intelligence) -2
BH AR =R oR $Y Jestdn 1
I YESLA Q1EZgleE ofFgAlelAd TelA
st olelg AolE HlgoE SDNY
|® %= =A Data Plane, Control Plane,
Application Plane.2 A=Y, (298 )3 2
o] Data Plane?} Control Planes IAISH=
Southbound Interface (SBI)$} Control Plane}
Application AA3H= Northbound
Interface (NBD)E 3l MEYZ J=HE F4
s}elt}. 12]3l Control Plane®] SDN #|o]7]=

N

Plane &

874
7 G Ale)7|® Agebr] ofeld itk
SDN ¢lZ2j} SDN 3] o8- Edfos
A4 4= k.

SDN9] 7|2&+%E vlglo 2 KREONET-S+&
dl 4o 8 ASe =3 (249 2)0lA o
Elj50] o]&L 717} Data Planes 93 <1z}
AlS(Infrastructure Layer), Control Plane®l 7
s3h= Aol AlE(Control Layer), Application
Planeo] X3l 78t AlS(Virtualization
Layer) ¥} QAI~Ed o]4/As-8} Al S(Orchestra-
tion Layer)o|th <132} #5-2 SDN| SBI i
+7]%<] OpenFlowE 7]HEe 2 ZU9] 87 X

Eastbound/Westbound InterfaceS £3] Z=4 A(hA, M2, FAE 3T A, ATy,

Control Layer: Carrier-Grade | Virtualization Layer: Virtually
ONOS Control Cluster Dedicated Networking

> ONOS-based Distributed Core ~ ~ Migh Performance and Security
(3-node Cluster)

Orchestration Layer:
Automation & Intelligence

> End-to-End Automated
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> Al/ML-based Virtual Network
Management

Infrastructure Layer:
OpenFlow based SDN-WAN
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Seoul, Busan, Gwangju, Daegu

> Dynamic (on-demand) Virtual
Dedicated Network Provisioning

> SDN-IP with vNAC and VDN
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> International Centers (3):
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RESTful
Interface

ONOS GUI Common User GUI

Super User GUI
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®_ Event Listener |
Query &
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Command[ Commandl Notify ) \ Notify

VDN Path Computation Element (PCE)
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Control M
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Command
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Request: end-hosts need 100GB storage Request: A1 host requires 10GB for Z1 node
with 10Gbps bandwidths Interfaces Controls Interfaces with 1Gbps bandwidth

@ KREONET-S/VDN ORCHESTRATOR %9\
— Al

1) Request for Computing/Sto
Resources w/ location, etc.

Kubernetes APIs

2) Containerized Computing/Storage
Resource Management

@t/ kubernetes
P
-/ Compute
Nodes
.
\
Compute
Nodes

(23 4) SDN 7[gte] VDN/Z4t AHEo| S8t

w

4) VDN Request (network BW, GW,
VNFs, end-hosts/containers, etc.)

5) VDN Management

6) OF Flow-rule
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Slte/Edge Resources

(VDN and Kubernetes)

rage , end-
3) Reply w/ allocated Computing/

Storage Resource Status

7) Reply w/ allocated Network
Resource Status

VN-Slicing VN-vNAC | VN-vDHCP

Vistinal Padicata Matast

Northbound APIs

Southbound Interface: OpenElow

-

Compute
Nudes

Core Resources

QAAEH 0N F= G Z2AA
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L Set of distributed service location
C Set of locations deployed Kubemetes infrastructure
Iy Normalized link capacity between location i and j, 0 < /; < 1
cvi Normalized centrality value of location i, 0 < ¢y < 1
d(c) Demand of initial service CPU resources
d(m) Demand of initial service memory resources
d(s) Demand of initial service storage resources
rc, G) Available CPU resources in Kubernetes G
rm, G) Available memory resources in Kubernetes G
R, G) Available storage resources in Kubemnetes G
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endpoint’} ™, 5% endpoint 7+ 3 A

Cselected —

Clocation

where 1)c, €C,[; €L,C S

Cresource — 1

where 1) r(c,C;) = d(c),r(m,C;) = d(m),r(s,C;) = d(s)),
2) Thor (€, C1), Toor (M, Cp), Thor(s, Cp): normalized factor (0 = 10, = 1),

3a,=0,a, +a, +a;=1.

Max { for all ¢; € C | Wiocation * Clocation + @resource * Cresource}

i-VhE‘I‘E‘ l) Wiocation and Wresource =0, 2) Wiocation + Wresource — 1.

L2)aandf 20,3)=a+f=1.

(1)
=a- ZCI.LJ + B " CUCI
(2)
: rrwr(CJ Ci) +az-: rnor(m- Ci) +as- rnor(sv Ci)
(3)
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Source  kisti#k8s-sl-dtn

kisti#k8s-bs-dtn (T

SUCCEEDED
2019-09-09 06:33 pm

() Activitylist /' Kisti#k8s-sl-dtn to kisti#k8s-bs

Task d34cl442-d2e4-11e9-9¢f3-0edbb7dd7a14

N

dtn

ask Labe kisti#k8s-sl-dtn to kisti#k8s-bs-dtn

8# 2| (4+ap56t5uaz8hntruyjdajeaxbs=@kisti.re kr)

(2! 7) Globus Online A[AEIS| T M& AlE Zo} @ 98.34MB/s
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® Volume 15, Number 4(Serial Number 58), August, 2019

Future Trends of Al-Based Smart Systems and Services: Challenges, Opportunities, and Solutions

Daewon Lee and Jong Hyuk Park - e sessesssessemsitiiisitiisit it 717
Dynamic Thermal Rating of Overhead Transmission Lines Based on GRAPES Numerical Weather Forecast
Hongbo Yan, Yanling Wang, Xiaofeng Zhou, Likai Liang, Zhijjun Yin, and Wel Wang -« wweeemereemenenees 724
Shape Description and Retrieval Using Included-Angular Ternary Pattern

Guoging Xu, Ke Xiao, and CREM Li -+ +s++s+ssessssseessessesssisstisitts sttt 737
Research on Noise Reduction Algorithm Based on Combination of LMS Filter and Spectral Subtraction
Danyang Cao, Zhixin CHEn, and Xue (GAQ -+ +s+ssssssssessssiesiisstisititssi st s 748

Emerging Technologies for Sustainable Smart City Network Security: Issues, Challenges, and Countermeasures
Jeong Hoon Jo, Pradip Kumar Sharma, Jose Costa Sapalo Sicato, and Jong Hyuk [Park -« «wweeeseeseesenns 765
The Improved Joint Bayesian Method for Person Re-identification Across Different Camera

Ligang Hou, Yingqiang Guo, and JiAnglao Cao - +sssssssessssssssissistitisissit sttt 785
Comprehensive Survey on Internet of Things, Architecture, Security Aspects, Applications, Related
Technologies, Economic Perspective, and Future Directions

Kbusﬁnbek GanfOV aﬂd Ta/"M_VOUHg C/]UHg ...................................................................................................... 797
Robust Ultrasound Multigate Blood Volume Flow Estimation
Y']' Z}]ﬂﬂg .]1[71(2_1 L]’ X'IH L]U, ﬂnd l)OHg C/]_VUE_U L[LI ........................................................................................ 820

Selection of Machine Learning Techniques for Network Lifetime Parameters and Synchronization Issues in
Wireless Networks

N])nmagada'a Sjl‘/akshm[ Zﬂd AfUH Kumﬂf SHHgH]‘H/] .......................................................................................... 833
Information Dissemination Model of Microblogging with Internet Marketers

Dongliang Xu, Jingchang Pan, Bailing Wang, Meng Liu, and Qinma Kanpg -+ e 853
Cyber Kill Chain-Based Taxonomy of Advanced Persistent Threat Actors: Analogy of Tactics, Techniques,
and Procedures

Fooneh Nikkhah Bahrami, Al Dehghantanha, Tooska Dargahi, Reza M. Pariz,

](Im_KWZHg Rﬂym(?nd C/YOO, aﬂd HEm]d H S ]EVZd]’ ....................................................................................... 865
FPGA Implementation of SC-FDE Timing Synchronization Algorithm

SuYuaH ﬁ' C/JEO Cﬁeﬂ, aﬂd YU Z}Zang— ................................................................................................................ 890
CCTV-Based Multi-Factor Authentication System

Byoung-Wook Kwon, Pradip Kumar Sharma, and Jong-Hyuk Fark e 904
Can Properly Raised Debts Help Increase the Profits of Industrial Enterprises?

C]Y@Hg Z/]an‘g« Qnd L]"YU&H SOHg ......................................................................................................................... 920
Survey of Temporal Information Extraction

Chae_G_VUH L]m' Young_seob ]eOHg Z.Ud HO“J]‘H C/]O]‘ ...................................................................................... 931
Kernel Fisher Discriminant Analysis for Natural Gait Cycle Based Gait Recognition

]UH Huaﬂg Xv]‘U}YUII VVHHg aﬂd JLIH Wang .......................................................................................................... 957
Systematic Review of Bug Report Processing Techniques to Improve Software Management Performance
DOHg-GUH LE‘E‘ Zﬁd YeOHg-SEOk SEO ................................................................................................................... 967
Mobile User Interface Pattern Clustering Using Improved Semi-Supervised Kernel Fuzzy Clustering Method
Wei Jia, Qingyr Hua, Minjun Zhang, Rui Chen, Xiang Ji and Bo Warg -« 986

A Tracking-by-Detection System for Pedestrian Tracking Using Deep Learning Technique and Color Information
MZ[’ Thﬂn}] Nhal- TfL]OHg End SEUg}]OOU [(Im ................................................................................................... 1017

N



46 | mexarshyx] & 27 A H13(2020. 1)

-

® Volume 15, Number 5(Serial Number 59), October, 2019

e [earning Algorithms in Al System and Services

YOUHg‘SIk JeOHg Qnd JOHg H_Vuk Pafk ............................................................................................................
e Privacy-Preservation Using Group Signature for Incentive Mechanisms in Mobile Crowd Sensing

M]Hﬂ ](]m’ YOUUg/YE’e Pa]:](. Hﬂd Panka/ BH/ZSaheb DIg/]e .............................................................................
e Community Discovery in Weighted Networks Based on the Similarity of Common Neighbors

M’aOmI'ZO LI'U, ]IHngHg GUO, and ]Iﬁg C]]EH ...................................................................................................
e Lung Sound Classification Using Hjorth Descriptor Measurement on Wavelet Sub-bands

Acmad R]ZZ/. R]:SBUUI‘[ ]‘[Idayat. Eﬁd HZHUHg Aa’I NLIg[O/]O ..........................................................................
e An Improved Fast Camera Calibration Method for Mobile Terminals

ang_/j GUEU, AI"]HH XU, Zﬂd GUEHg“yU ]IZIZg ..............................................................................................
e An Ontology-Based Labeling of Influential Topics Using Topic Network Analysis

HYUH He@ [(Im aﬂd Hey YOUHg Rf]@e .............................................................................................................
e Image Denoising via Fast and Fuzzy Non-local Means Algorithm

]UHIU]‘ LV aﬂd Xuegang‘ LUO .............................................................................................................................
e Fake News Detection Using Deep Learning

Dong-Ho Lee, Yu-Ri Kim, Hyeong-Jun Kim, Seung-Myun Fark, and Yu-Jun Yang «wweeeeeeeeseene
e Research on the Variable Rate Spraying System Based on Canopy Volume Measurement

Kaj’qun HU aﬂd X']H Feﬂg .................................................................................................................................
e Personalized Movie Recommendation System Combining Data Mining with the k-Clique Method

Pf]OH{:’XEy [/]]akOHE, Kbampbap]zaﬂe X/HC/]&Ug and DOO_SOUH Pa[-k ..............................................................
e An Optimization Method for the Calculation of SCADA Main Grid's Theoretical Line Loss

Based on DBSCAN

Hongyi Cao, Qiaomu Ren, Xiuguo Zou, Shuaitang Zhang, and Yan Cam -« wwweereeesesesesemeceencneneencens
e [mage Understanding for Visual Dialog

Y(—;‘OHgSU C]ZO Eﬁd [HC}YE'O/ ](Im ..........................................................................................................................
o ] earning-Based Multiple Pooling Fusion in Multi-View Convolutional Neural Network for

3D Model Classification and Retrieval

HU]‘ Zeﬁg, @ VVZHZQ’, C]]el] LI, aﬂd Wej SOHg .................................................................................................
o Intelligent Resource Management Schemes for Systems, Services, and Applications of Cloud

Computing Based on Artificial Intelligence

JongBeom Lim, DaeWon Lee, Kwang-Sik Chung, and HeonChang Yz«
e Mean-VaR Portfolio: An Empirical Analysis of Price Forecasting of the Shanghai and Shenzhen

Stock Markets

Ximer Liu, Zahid Latif, Daoqi Xiong, Sehrish Khan Saddozai, and Kaif Ul WWara «+«-«sssseeseesseseenenne
e New Construction of Order-Preserving Encryption Based on Order-Revealing Encryption

Kee SUHg K’lm ...................................................................................................................................................
e A Video Traffic Flow Detection System Based on Machine Vision

A/IH_X']H VVé]Hg X}ao_Mng Zbﬂa aﬂd YU 5]7(:’1] ..............................................................................................
e Two-Dimensional Attention-Based LSTM Model for Stock Index Prediction

YeOHgU]( YU 2170' YOOH-]OOHg ](Im ...................................................................................................................
o Multi-Level Fusion Processing Algorithm for Complex Radar Signals Based on Evidence Theory

RHH/EH 711217, RUp@Hg Z}YHO, and Xlaofeng I/Vaﬁg ............................................................................................
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® Volume 15, Number 6(Serial Number 60), December, 2019

Integration of Cloud and Big Data Analytics for Future Smart Cities

]Ungbo Ka]]g and ]OHg H_yllk Pafk .................................................................................................................... 1259
Cloud Storage Security Deduplication Scheme Based on Dynamic Bloom Filter

X']'_aj YHH, We]"q[‘ S]ZI, Zﬁd HUH 7}&[7 ............................................................................................................... 1265
Automatic Pattern Setting System Reacting to Customer Design

Y]Hg YU&H Hﬂd JLZU_HO HU/Y .............................................................................................................................. 1277
Perceptual Fusion of Infrared and Visible Image through Variational Multiscale with Guide Filtering

/Y]H Feng Zﬁd KHIOUH HLI ................................................................................................................................... 1296
Feature Selection Using Submodular Approach for Financial Big Data

GIH]E A[[]gef], MHHO]]E[E PZI’M M' aﬂd Rad]ﬂka M PH]‘ .............................................................................. 1306
Knowledge Base Associated with Autism Construction Using CRFs Learning
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Saturation Prediction for Crowdsensing Based Smart Parking System
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Damage Mechanism of Drift Ice Impact

L]‘ GOHg Z]YOHg]YU] VVaﬂg YanaH LI. Cf?LIH/IlIg ]]H, and jlﬁg Waﬁg .............................................................. 1350
Summarizing the Differences in Chinese-Vietnamese Bilingual News

Jinjuan Wu, Zhengtao Yu, Shulong Liu, Yafer Zhang, and Shengxiang (Gag -« ««+««stsssessssesnemeiiiin. 1365
Document Summarization Model Based on General Context in RNN

He@ChﬂH ](]IT] and SOOWOH LE@ .......................................................................................................................... 13’78
An Anomaly Detection Algorithm for Cathode Voltage of Aluminum Electrolytic Cell
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An Evolution Model of Rumor Spreading Based on WeChat Social Circle
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Error Recovery Script of Immunity Debugger for C# NET Applications
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Face Sketch Synthesis Based on Local and Nonlocal Similarity Regularization
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Runtime Software Monitoring Based on Binary Code Translation for Real-Time Software
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Day 1, December 18, 2019
Time Min HALL A HALL B HALL C
08:40-09:00 | 20 Registration
Session A-1 CSA Session B-1 CSA Session C-1 CUTE
09:00-10:30 | 90 Chair: Gi-Chul Yang Chair: JiSu Park Chair: Geun-Hyung Kim
10:30-10:40 | 10 Coffee Break
1040-12:10 | 90 Ciea?ilan (ﬁ\;j chso'gk Session B-2 CUTE Session C-2 CUTE
' ' ' ﬁim 9 Chair: Jin Gon Shon Chair: Yeong-Seok Seo
12:10-13:30 | 80 Lunch
Keynote Speech: Laurence T. Yang
13:30-14:20 | 50 "Cyber-Physical-Social Systems: Design Automation and
Data Analytics”
14:20-14:30 | 10 Coffee Break
. ) Session A-3 CSA Session B-3 CUTE Session C-3 CUTE
14:30-16:00 | 90 Chair: Yan Li Chair: Byoungwook Kim | Chair: Yeong-Seok Seo
16:00-16:10 | 10 Coffee Break
16:10-17:30 | 90 Session A-4 CSA Session B-4 SXRT 2019 Session C-4 CUTE
' ' Chair: Joon-Min Gil Chair: Yunsick Sung Chair: Soohyun Cho
17:30-18:00 | 30 Break
18:00-19:30 | 90 Banquet
Day 2, December 19, 2019
Time Min HALL A HALL B
08:40-09:00 | 20 Registration
) ) Session A-5 CSA Session B-5 IPV 2019
09:00-10:30 | 90 Chair: Jun-Ho Huh Chair: Nammee Moon
10:30-10:40 | 10 Coffee Break
AN Session A-6 CSA/CUTE Session B-6 IPV 2019
10:40-12:10 | 90 Chair: Jun-Ho Huh Chair: Nammee Moon
Day 3, December 20, 2019
Time Min HALL A
09:30-11:00 | 90 CSA/CUTE - Organizing Committee Meeting
11:00-12:30 | 90 Local Arrangement Committee Meeting
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