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China
North America

Europe

Oceania

Singapore

Hong Kong

Korea

Guam

Japan

AER (Asia-Europe Ring)
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8 fibre pairs offering a total capacity of 144Tbps
190Tbps link between Singapore and Japan via 
Indonesia, the Philippines, Taiwan and Guam

256Tbps through 16 fibre pairs

200Tbps of capacity
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• The importance of open exchange is increasingly highlighted in Asia.
• Hub of submarine cables
• Easily access local and global cloud provider
• Colo, co-located with other big networks
• Geographical stability from natural disasters such as earthquakes and tsunamis
• Lower cost to maintain the facilities
• Transparent exchange on L1~L3
• On-site technical support
• Scalability of space and
other resources

GREN: A unified, collaborative, global advanced network infrastructure 
uniquely supporting the needs of research and education.



NDeX

7
PAL-XFEL

Korean VLBI Network (KVN)

TEM

Global Science  Data Hub 
Center (GSDC)

Bio Data Hub AI Big Data Hub

Nano/material Data Hub

Public/Private Cloud Network

Commercial Internet Exchange

National Supercomputing Network

KREONET

Global Science Network (Hub)

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

1. High Performance (non-blocking) 
Optical/Packet Switching Fabric 2. Software Data eXchange(SDX)

4. High-precision Operation and 
Management of Data exchange

Data Dam Network

The first NREN Open eXchange in Korea, co-located 
with cloud datacenter (KT/KT Cloud) nearby the largest 
submarine cable landing station (CLS) in Busan city
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• Opened in July, 2023
• Free backhaul connection 
between NDeX and CLS

’23 NDeX-Busan

’24 NDeX-Seoul

’25 NDeX-Daejeon

KREONET

Other NRENs

DTN/
perfsonar

Remote 
Console

Edge 
Service

NDeX O/S

NDeX
(Seoul, Dejeon)

NDeXS/R 1 SDX SWNDeXS/R 2

Cloud Provider

Supercomputing
Network

KREONet2

Data Network
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400Gbps/600Gbps wavelength, 100GE/400GE

400Gbps wavelength
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Five-hundred-meter Aperture 
Spherical radio Telescope (FAST)

Shanghai Synchrotron Radiation Facility (SSRF)

Experimental Advanced 
Superconducting Tokamak (EAST)

Beijing Electron Positron Collider (BEPCII) Daya Bay Reactor Neutrino 
Experiment

Heavy Ion Research Facility in Lanzhou (HIRFL)

KAGRA (Kamioka Gravitational wave 
detector, Large-scale Cryogenic 
Gravitational wave Telescope)

X-ray free electron laser (XFEL)
VERA Project

International Linear Collider (ILC)

SKA-Low telescopeASKAP radio telescope

Long Baseline Array

Pohang Accelerator Laboratory X-ray Free Electron Laser 
(PAL-XFEL)

RAON Heavy Ion Accelerator 

Korea Superconducting Tokamak 
Advanced Research (KSTAR)

KVN (Korean VLBI Network)

Neutrino Detector Facility

Ochang Advanced Synchrotron for 
Industry and Science

https://lssf.cas.cn/en/facilities-view.jsp?id=ff8080814ff56599014ff5a1c1470045
https://lssf.cas.cn/en/facilities-view.jsp?id=ff8080814ff56599014ff5a1c1470045
https://lssf.cas.cn/en/facilities-view.jsp?id=ff8080814ff56599014ff599b8550033
https://lssf.cas.cn/en/facilities-view.jsp?id=ff8080814ff56599014ff5a5768a0050
https://lssf.cas.cn/en/facilities-view.jsp?id=ff8080814ff56599014ff5a5768a0050
https://lssf.cas.cn/en/facilities-view.jsp?id=ff8080814ff56599014ff5a8f2680059
https://lssf.cas.cn/en/facilities-view.jsp?id=ff8080814ff56599014ff59d4601003a
https://lssf.cas.cn/en/facilities-view.jsp?id=ff8080814ff56599014ff59d4601003a
https://lssf.cas.cn/en/facilities-view.jsp?id=ff8080814ff56599014ff5a45000004d
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High-Luminosity LHC@CERN

IceCube @Antarctica

ALMA (Atacama 
Large Millimeter 
Array) @Chile

National Ignition Facility @LLNL

ITER (International Thermonuclear 
Experimental Reactor) @France

LIGO (Laser 
Interferometer 
Gravitational-Wave 
Observatory)
@ United States

SKA (Square Kilometer Array)
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“Never measure anything but frequency!”
-- Arthur Schawlow

(1981 Nobel prize in Physics)

Old SI New SI

1950 1960 1970 1980 1990 2000 2010 2020 2030
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Yb Optical clock

KRISS

KISTI

KASI

SGOC
(Sejong)

INRIM

INAF

CTR

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

CTR

𝒖 "𝒇𝐘𝐛𝐊𝐑𝐈𝐒𝐒 𝒇𝐘𝐛𝐈𝐍𝐑𝐈𝐌 ≈10-17 or below

KOREA ITALY
Optical 
clock

Yb, running Yb/Sr, 
running

Fiber link KRISS – KISTI 
– KVN (except 
Jeju) 

INRIM –
Medicina

Transferred 
frequency

RF (OSTT, 
PikTime)
CW laser
f-comb @ 
Sejong or KVN

CW laser
f-comb @ 
Medicina

VLBI 22/43/86 GHz
@ Sejong
22/43/86 GHz 
@ KVN

22/43/86 
GHz @ 
Medicina
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Standard Frequency
Generator

CTR CTR

Standard Frequency
Generator

Correlator

Optical Clock Optical Comb

GPS satelite

Source (Star)KOREA

ITALY

Standard Frequency
Generator

CTR

ICRF3 :The 3rd realization      
of the International Celestial  

Reference Frame
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KVN (Korean 
VLBI Network)



Data Product
@KASI

Global
Networks

Data
Dissemination

Data 
Processing
& Analysis  @KASI

Data Storage
@ KASI

Data 
Acquisition
@ Observatory

KVN Yonsei 
Radio Telescope

KVN Ulsan 
Radio Telescope

KVN Tamna
Radio Telescope

KVN PyeongChang 
Radio Telescope

Local Storage Local Storage Local Storage Local Storage

Storage Server @ KASI

Daejeon HW CorrelatorDiFX SW Correlator

Instrument Instrument Instrument Instrument

StarDom
Storage

EAVN
RVDB

Correlated Data ProductCorrelated Data Product

Data Repository

EVN

LBA

Public Data 
Archive

Science Users

Data Reduction Pipeline

KREONET

KVN Data Science Flow

Local Network
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LBA
(Oceania)

EAVN
(East-Asian)

VLBA
(North America)

EVN
(Europe)

Global VLBI Alliance Initiative
• “Earth VLBI alliance” : VLBA + EVN + EAVN + LBA + …
• Provide simpler the global VLBI access for astronomers 

in order to pursue the breakthrough science by 
maximizing the power of VLBI in worldwide 
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VLBA correlation center
(Socorro, USA)

EAVN correlation center
(Daejeon, South Korea)EVN correlation center

(Dwingeloo, Netherland)

LBA correlation center
(Perth, Australia)
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Multiple frequency bands (86, 230, and 345 GHz)
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[CERN LHC] Higgs, 

origin of mass of 
subatomic particles 

('13)

[EHT, KVN] 

Capturing images 
of Black holes, M87 

(’19)

[LIGO] Observation 

of gravitational 
waves (’17)

[Hi-Luminosity LHC, 

HL-LHC] High 
Energy Physics

[KSTAR, ITER] 

Fusion Energy

[KVN, SKA, LSST, etc. 

next generation 

observatory facility] 

Astronomy

[ICGC DNA/Genome 
Data] Bio/Genome, 
Investigational New 

Drug/Vaccine

[Optical Clock, VLBI] 

Comparing 

Intercontinental 
Optical Clock, 

Redefining time(s)

Big science, Data Intensive Science, Interdisciplinary research
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Mataverse

SMART Cable 

Quantum Network
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• Tightly-coupled networks through NREN open exchange
• Open exchange architecture as a reference model
• GNA-G Global network architecture: GXP (Global eXchange Point) Compliance

• The Asian international R&E network backbone will be more closely 
connected not by one country, but through individual or collaborative 
investment by multiple countries
• The participation of Asian countries in international collaborative 
research based on large experimental facilities like LHC, SKA, ITER 
located both inside and outside of Asia will increase
• Specially, VLBI-based collaborative research that connects radio 
telescopes scattered throughout Asia for astronomical research will 
become more active
• New network technologies can enable new scientific and educational 
research by providing new service
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