
Principal Researcher,
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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

[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



• Ciena 6500-14/6154 
• 600Gbps Wavelength
• 6Tbps Total Capacity
• 100/400GE L2 Interface

• Cisco NCS5504/57C3
• SR-MPLS, SR-TE, TI-LFR
• L2/L3 VPN

• Network Automation with NSO 
(Network Service Orchestrator) 
(ongoing)

3



4



5

London

Amsterdam

Tokyo

C
an

ad
a 

&
 U

SA
 (
vi

a 
A
N

A
)

U
SA

 (
vi

a 
A
PO

ne
t)

Singapore

Thuwal

GEANT, SURF, NORDUnet, AARnet, SingAREN & TEIN*CC

NII

HARNET, NICT & SingAREN

Hong Kong

500 Gbps

To Australia & New Zealand (via APOnet)

APAN55
NEPAL

Daejeon

KISTI
KAUST



AAE1

APG

APCN2

FA1(North)NCP

TPE

APCN2

Ciena 6500-14, Cisco NCS5504/57C3
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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

4.High-precision Operation and 
Management of Data exchange

Data Dam Network

5 years funding (about 10M USD) new project (2023~)
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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 among Asia Pacific Submarine Cables with 
reliability

• Connects to KREONET/KREONet2 with m*100Gbps
• Free backhaul connection btw KOEXP and CLS

o Distributed KOEXP (Busan, Daejeon, and Seoul)
• Research and Education Network: KREONET/KREONet2, National 
Supercomputing Network, etc.

• Public Cloud Network: NHN Cloud, Naver Cloud, …
o Open in June/July, 2023

KOEXP



Numbers

- 14 Tier1s + 1 Tier0

- 12 countries in 3 contine
nts

- Dual stack 
IPv4-IPv6

- 1.1Tbps to the Tier0

https://twiki.cern.ch/twiki/bin/view/LHCOPN/OverallNetworkMaps

Private network connecting Tier0 and Tier1s

Edoardo Martelli, “LHCOPN update”, LHCOPN/LHCONE meeting #45, 16 Sep 2020

LHC Optical Private Network

KISTI – CERN
: 20G -> 2*100G

10

https://twiki.cern.ch/twiki/bin/view/LHCOPN/OverallNetworkMaps
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NetherLight

NetherLight



KAFE Members

KAFE Federated Services
- KREONET Webinar, Globus, Portal
- KISTI SuperCom Cloud Service 

(KiCloud KAIROS)
- KISTI AI platform (AIDA), DataOn,

ScienceOn
- IEEExplore, etc (E-journal)
- CERN, LIGO, OpenAIRE, …

78 Domestic members
(SNU, KAIST, etc)

2,510

Inter-federated members
(CERN, CILogon, etc)

# of KREONET Webinar users 15
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KREONET N-S-C Orchestrator

Kubernetes: 
Storage & Computing Resources

Virtual Dedicated Network:
Networking Resources

Globus Online:
Research Data Management

Distributed User Sites
Edge Networks

Physical & Virtual Service 
Resource Provisioning on demand

E2E High Performance Virtual Network Embedding

Wide-area SDN Infrastructure

Big Data Transfer,
Sharing, Publication,
and Discovery
via Software-as-a-Service
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1) k8s oriented Storage & Computing Resource Management Module
◦ Container-based Computing and Storage Resource Management System using Kubernetes Cluster and Ceph Storage
◦ Easy and Integrated Log-in Facility based on KAFE (Korea Access Federation) - ID Federation Capability
◦ Private Image Repository Configurations using Open-source Software (e.g., Harbor)

17
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2) VDN Management Module for Network Slicing w/ Computing and Storage Resources

◦ Virtual Dedicated Network Management System which interacts with Computing and Storage Resources
◦ Container (k8s) Auto-Selection and Provisioning based on VDN-CNI and Location-oriented Algorithms
◦ VDN Create, Update, and Delete Operations for Administrators
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3) Monitoring & Visualization Module
◦ Individual Resource (Compute, Memory, Disk, etc.) Monitoring System coupled with k8s using Prometheus and Grafana
◦ System Log (Warnings and Errors) Collection System using Fluentd and ELK (Elasticsearch, Logstash, Kibana), etc.
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VDN Creation

Master Node

Service Layer

POD Layer

SDN IP

SDN IP

SDN IP

1.1.1.1

30000~34000

App name

Kubernetes SDN

Client

Ceph Node SDN IP1.1.1.2Users

Object Storage Mount



21

VDN Creation

Master Node

Service Layer

POD Layer

SDN IP

SDN IP

SDN IP

1.1.1.1

30000~34000

App name

Kubernetes SDN

Client

Ceph Node SDN IP1.1.1.2Users

Object Storage Mount
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