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KREONET/KREONet2, national science and research network

KREONET/KREONet2 (AS1237/AS17579) KREZNET

- KREONET (Korea Research Environment Open Network)

- Korea’s National Science & Research Network, managed and operated by KIST| since 1988

- Advanced Research Network in “Utilization and Promotion of National Supercomputing” Act
(implemented in 201 | in Korea)

- First 600Gbps wavelength national-wide optical backbone in Asia

- 100Gbps/400Gbps national-wide backbone with 18 Domestic Regional GigaPoPs and

6 International GigaPoPs

- About 200 connected R&E organizations : National Research Institute and Lab,
University, University Hospital, Public library, Public Sector etc.

- 365%24 NOC (Network Operation Center) Service

- Directly linking domestic internet exchanges (KT, LG-U+, Sejoing Telecom) and international internet
exchanges (GIX/Seoul, Cogent/Seattle, AMS-IX/Amsterdam, HK-IX/Hong Kong)

- Directly connected to network of public clouds (Google, Amazon, Microsoft)

- L1 Lightpath, L2VPN, L3 R&E IP service, Science DMZ

- National-scale ID Federation, Korea Access Federation (KAFE), a member of eduGAIN

a
NDeX (National Data eXchange) NDE /,



KREONET/KREONet2 enabling Science Discovery KIST!
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KREONET Optical Backbone 2023
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Map of KREONET 2023

Korea Research Environment Open NETwork
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Global Research and Education Network KISTI n
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Map of KREONET2 2023
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SuperSIReN in Daejeon City, Korea since 2003 KIST!
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SuperSIReN Il in Daejeon City, Korea (2025~) KIST!
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KISTI

Trust and Identity: Korea Access Federation (KAFE)
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CSP Data Center KSTAR

Powering the Future
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National Data eXchange (NDeX) Initiative, Korea since 2023

 Challenges

 Big Gap between Commercial Internet and Non-commercial network
« Difficulty to directly accessing datacenters of CSP via IX
* Lack of colocation space for R&E network and CSP network

* Solutions: National Data eXchange (NDeX)
« Conceptually one big switch

* Directly connects KREONET/KREONet2 and CSP networks including
supercomputing centers with multiple 100G/400G

* Providing carrier-neutral colocation spaces nearby submarine landing
station and CSP’s datacenter operated by KISTI

« Renewal and expansion of KRLight

14



CSP Data Center
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Korea National Data eXchange (NDeX) Initiative KIST!

5 years funding (about 10M USD) new project (2023~)

4) Key/Technolegies off Datal exchange)
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2. Software Data eXchange
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What Happened at Busan Cable Landing Station (CLS), Korea.
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1st NDeX Node in Busan, 2023

KISTI

SINCE 1962

* First Open eXchange in Korea
co-located with KT Cloud/KT next
to the largest submarine cable
landing station (CLS) in Busan

* Opened in July, 2023
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2"d NDeX Node in Seoul, 2024 (to-be soon) KIST!
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NDeX Operation System KIST!
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NDeX Partners (present & future)

KISTI

SINCE 1962
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(Potential) NDeX Services

« L1/L2/L3 transit, IB?

* NDeX ps

* NDeX Globus Connect Service
 Software Defined eXchange

* Open Storage Network
« Hybrid Cloud

22



Automated SDX Platform Development on NDeX in Korea KISTI

SDX Testbed Deployment based on KREONET-S/VDN Data aware SDX Automation Platform
- Automated Slice Provisioning for selected Peers
- Automated SDX Resource Management on
demand of real-time Data Flows
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ot - - Security enhanced SDX-Peer White List
. £ sed S8 SDX-Seoul-2024 @ Q

N-S-C 5% 2A|AE0|d EHE @

& -S4 il - 08:00:2 38 :82:05
5 . . el KREUNET N-S-C{Network-Storage-Computing) ORCHESTRATION Platform 192. 1 60,61
g SDXVirtualization i

based onVDN e 63259 410 540604 210.110.19663
£ SDX-DaejennJluS | 192 16%%322 e \ e

NDe x| NPXFHoFIaCC EXE ® -
e b ] NDeX(National Data Exchange in Karea) Platform 4,709.78
s D 5,:347.08

3-node ONOS Cluster
Controlling dist. SDXs

2B DISTEP-Main-6F

08:00:27:91:F5:B2
210.110.196.62

- 4 »
8 oisTEP-Super-2F - 04 537895 SDX/Daejeon2023
— | 64176
6,586.46
z iR o e ‘
St e 08:00:27:46:A7:0C 2212418
ppp— 192.168.60.63
T 7 1es 2352443
28 DISTEP-Main-1F D U Strate

Software info. ——— ; e

<8 SDX-Daejeon-2023 noe'x
msmn  maewe % e | AN % f
i ———— 5 oo 08:00:27F&13A9
210.110.196.73 2348628
B J— oed 641046 | 2480825
. R 70754/94»1& 8201:FEEC
X 601231 | e 210.110.197.67
o i [ E i e o800:27:11:12:5 37895 i
E ! 2023, 584862
% E 66268
(=] st * ~ 62352 | 615304 004 08:00:27:63F7:39
% . B = f—— 694535 192.168.60.70
B
(=] § - Y / 0
[ ] 1 .
=B [ ]
a aox T
@ von B0 [ rowd12 (2 Hest122 =T e 080027.EA51:28
- 510.110.196.72
16 166 28 |77
a 3 = Jrr————
e B e
@ & = @ ”
- = ADe,
ua - =
A . I I G d S DX P N k SI . b d h S d Wh . L- NDeX - SDX Router Storage Host NDeX Core 2.
utomatica V4 enerate eer Networ Ices based on the Secure Ite List

Contact: Dr Donskvun Kim 23



KREONET-S (Softwarization), Wide Area R&E SDN KIST!

Nation-wide SDN Environment for Advanced R&E Community over KREONET in Korea
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VDN: Virtual Dedicate Network KISTI
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VDN, Network Slicing KIST!

SINCE 1962

KR-US Big Data Transfer Slice Orchestration Service Slice Traffic Isolation Slice for Security
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KISTI

SINCE 1962

Smart Mobility Experiments based on SD-5G Private Network and KREONET-S

SDN-based Private 5G (5G+) Network Deployment in KAIST Campus

- Upstream and Downstream Transmission: Autonomous Vehicles and Edge Computing
Facility (Remote Steering/Operation Center)

- Upstream: Real-time Video/Sensor Data to Operation Center (~250Mbps for each Car)

- Downstream: Real-time Remote Control & Steering Data to Vehicles (~2ms RTT)
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Remote Steering:Vehicle-Network-Edge Cloud  Self-Driving Vehicles and Testbed in KAIST Campus

Contact: Dr Donskvun Kim
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KREONET Al platform

Distributed Computing

KISTI

SINCE 1962
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Applying KREONET Al Platform to Big Data Platform in Agriculture Field KIST!

Infrastructure configuration and Applying KRP's backend system to agricultural big data system
Mater Worker Worker Storage

Backend System
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Data Storage Monitoring Model Execution Image Management

| Module System Module Module
‘ ““' -.-““-- » --l‘llllll‘---; 7

Web User Interface
(Interface for
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v administrator/user)
User Authentication
31 Party API .
Platform construction/development completed Management Module /
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S, A

Platform stabilization and usability verification

service } E Conduct integrated testing of agricultural big data platform }

Perform user beta testing according to usage scenario } { Perform system verification using NHN Cloud ]
29
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L Stabilization and verification of agricultural big data platform
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New Sl and Optical Clock KISTI
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Inter-continental optical clock comparison using broadband VLBI

Yb Optical clock

?y

AL
O e ST et KAIST |([\S| Korea psonamy end WK!ﬁml,;S
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1 clock running
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— KVN (except | Medicina
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CW laser Medicina
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> @ Sejong GHz @
1 22/43/86 GHz | Medicina
@ KVN

CTR : Compact Triple-band Receiver (K,Q, W band)




SINCE 1962

Inter-continental optical clock comparison using broadband VLBI KISTI

5 years funding (about 7M USD) new project (2022~)

 IQRF3 The 3rd realization
-1 of the Intemnational Celestial
) Reference Frame

nd Transport

= KRl § S GPS satelite
KAIST \

KRISS

Korea Research Instituteof Standards a

National Geographic KO RE‘ \
Information Institute
Ministry of Land, Infrastructure

KI\SI Korea Asrnomy and

)
K-ST- Korea Institute of
A 1 ! Science and Technology Information

et

INAF IRA
T

Standard Frequency

Generator

211

il |I I <—

212

......
......

Formatter Formatter|

Digital 3
signal = AR UE/D
17 F

A —_—~N————
(W——U——{ 1
Record Correlation Record

processor 3 I | I Rz
TAS B HEY I hy T
(W2 HIOIE H3)

Standard Frequency /é \ R NRIM

Gengrator

HI -
(Z-RF 2/HINOIA)  signal

ISTITUTO NAZIONALE H
Correlator NI RICFRCA MFTROINGICAS




« KREONET/KREONet2, national terabit science and research network

 Support Data Intensive Science : LHC, ITER/KSTAR, SKA(KRSRC), ...

» Strong global collaboration to make more resiliency international
network

 SuperSIReN Il project, Metropolitan Area Science Network based on
Optical Fiber covering Daedeok Science Town, in Daejeon City

- Korea National Data eXchange (NDeX) Initiative
« Automated SDX Platform Development on NDeX in Korea

« Smart Mobility Experiments based on SD-5G Private Network and
KREONET-S

* Inter-continental optical clock comparison: Data + Non-Data (RF/OF)

33



S&T Infra, K. T.
Changing the world with Data I5 i

Thank you

Buseung Cho (bscho@kisti.re.kr)
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KREONET QKnet KISTI n

0 QKD system for KREONET
- Enhancing the security of KREONET
through preemptive action against
quantum computers
- QKD system for backbone network
- Long-distance QKD system
development
- QKD system for access network
- Multiplexable QKD system with
reasonably sized receiving end
- Networkization of QKD system
- Reduction of cost, complexity, and

e GRBAEnsgentent Environment @D st mcbona
- Highly compatible KREONET QKMS with i N
quantum crypto communication e .

- KREONET Q-SDN Controller for integratec
control of QKDN

- QKDN Operation & Management Protocol
- Single Domain - Multiple Domain >
Inter-Domain - Cross Layer > Orchestration
& Intelligence

Service
Layer

2 o o
7§

QKMS

etwork

T s

QKD Layer

* QKND : Quantum Key Distribution Network
* QKMS : Quantum Key Management System
* Q-SDN : Quantum-Software Defined Networking 35
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