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KREONET/KREONet2 enabling Science Discovery

[KSTAR, ITER]
. Fusion Energy

[LIGO] Observation [Hi-Luminosity LHC,
of gravitational HL-LHC] High
waves ('17) Energy Physics

[EHT, KVN]
Capturing images
of Black holes, M87
Q) A
[CERN LHC] Higgs, ©. - . 4 4 [SKA, LSST, etc. next
origin of mass of . \ — generation
subatomic particles observatory facility]
(13) Astronomy
[ICGC DNA/Genome
Data] Bio/Genome,
Investigational New
Drug/Vaccine

Big science, Data Intensive Science, Interdisciplinary research
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[Optical Clock, VLBI]
Comparing
Intercontinental
Optical Clock,
Redefining time(s)



KREONET/KREONet2, national science and research network KIST!

KREONET/KREONet2 (AS1237/AS17579)

- KREONET (Korea Research Environment Open Network)

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

- GLORIAD-KR, Core Member of GLORIAD project since 2005

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

Korea)

- 100Gbps national-wide backbone with 17 Domestic Regional GigaPoPs and 5 International GigaPoPs

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

- 365*%24 NOC (Network Operation Center) Service

- Directly linking domestic internet exchanges (KT, SKB, Sejoing Telecom) and international internet exchanges (GIX/Seoul,
Cogent/Seattle, AMS-IX/Amsterdam(to-be), HK-IX(to-be))

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

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

KRLight

- GLIF Open Lightpath Exchange (GOLE), managed and operated by KISTI

- Transcontinental GOLE (GLIF Open Lightpath Exchange) : Asia — North America - Europe
- Distributed GOLE: Daejeon/KR, Hong Kong/CN, Seattle/US, Chicago/US, Amsterdam/NL
- Integrated with R&E IP network : KREONet2 (AS17579)



KREONET Optical Transport System KIST!
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Asia-Pacific Europe Ring (AER) K.sn&
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KREONet2, Intemational KIST!
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KREONet2 Optical Footprint
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Global Research and Education Network (GREN), GNA-G Compliant
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Korea Data Exchange Inttiative

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

4)Key)Technologies)of/Datajexchange)

1. High Performance (non-blocking)
Optical/Packet Switching Fabric

3. Trust-based access and control
mechanism for Data exchange

2. Software Data eXchange

4. High-precision Operation and
Management of Data exchange

Public/Private Cloud Network
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Korea Open EXchange Point (KOEXP) Initiative Dl @0
NOR o

o KOEXP as Korea Data Exchange Facility, the first open exchange in Korea
« Built and operated by KISTI/KREONET
 Collocation space in datacenter facility nearby largest submarine cable
landing station (CLS) in Busan city
« Convenient Access Point for Asia Pacific Submarine Cables with reliability
« DCl interconnection btw KREONET/KREONet2 and KOEXP
« Free backhaul connection btw KOEXP and CLS
o Distributed KOEXP (Busan, Daejeon, and Seoul)
e Research and Education Network: KREONET/KREONet2, National
Supercomputing Network, etc.
e Public Cloud Network: NHN Cloud, Naver Cloud, -

v
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LHC
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Edoardo Martelli, “LHCOPN update”, LHCOPN/LHCONE meeting #45, 16 Sep 2020
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https://twiki.cern.ch/twiki/bin/view/LHCOPN/OverallNetworkMaps

KREONET QKnet KISTI

KEM based on QKD (Key Relay)

KEM based on PQC (Key Supply)

O QKD system for

KREONET L TeE oo, 0 *
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- Networkization of QKD
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User Network
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KREONET QKDN Layer and Q-SDN Controller KIsT!

d QKD Management System

- Highly compatible KREONET QKMS with quantum crypto communication

- KREONET Q-SDN Controller for integrated control of QKDN

- QKDN Operation & Management Protocol

- Single Domain = Multiple Domain = Inter-Domain > Cross Layer > Orchestration & Intelligence
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High-Precision Time Synchronization/Measurement with Broadband-VLBI s

VLBI antenna
@ Sejong Space Geodetic Observation Center
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Inter-continental optical clock comparison using broadband VLB

5 years funding (about M USD) new project (2022~) Q) s KisTi

Yb Optical clock
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Inter-continental optical clock companson using broadband VLBI KIST!
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GNA-G (Global Network Advancement Group) s
QG NA-G GNAG partiipant CEOsetc

Global Network Advancement Group

https://www.gna-g.net/

Research & Development Operational

:

Proposed WG: subsea cable
sensing and smart cables

GNA Architecture v2.0

Link consortia
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GNA-G (Global Network Advancement Group)
(ZGNA-G

Global Network Advancement Group

https://www.gna-g.net/

:

GNA Architecture v2.0

s B
@ David Wilde, Chair
AARNet (Australia)

(©® Harvey Newman
Caltech (USA)

® Buseung Cho ® Ivana Golub
KISTI (South Korea) PSNC (Croatia/Poland)

o

(® Marco Teixeira

RedCLARA (Latin America)

GNA-G Leadership Team

® Alex Moura
KAUST (Saudi Arabia)

GREN: Collaboration on the intercontinental transmission layer

Link consortia

KISTI

SINCE 1962
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S&T Infra, oo
Changing the world with Data Kl ; I |

Thank you

Buseung Cho (bscho@kisti.re.kr)
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