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Pioneer of Internet 

·Launching first national-wide Internet 

service in Korea, 1988 

·Education and dissemination of internet 

   technology and service  

·One of 5 National Basic Information System: 

defense, administration, finance, public 

security, education/research 

·(capacity) Kbps/Mbps 

Enabler of Science Discovery and Innovation 

·Enabling the global research project related to 

data intensive science as Cyberinfrastructure 

·Mediator/medium of multidisciplinary research 

 ☞ Key driver for innovation in research and development 

·Advanced Research Network assigned by“Utilization 

and Promotion of National Supercomputing” Act (2012) 

·Global Leadership for technology and application 

 ☞ Building the user/network community 

·Early adaptor and development for advance network 

technology/service and introducing  it into the market 

·(capacity) Gbps/Tbps 

KREONET: Korea Research Environment Open Network 

GLORIAD: GLObal RIng network for Advanced application and 
Development 



- National-wide 100Gbps National Research Network 

- 17 Domestic GigaPoPs, 4 International GigaPoPs  

- KREONET Backbone Availability: 99.84%(‘15) 

- KREONet2/GLORIAD Backbone Availability: 100%(‘15)  

- User: about 200 national research institutes, universities etc. 



 KREONET: Korea Research Environment Open Network 
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KRLight, OLE (Open Lightpath Exchange)  

Linking the world with lambda 
=>Global Cyber-infrastructure, supporting  

Collaborative Scientific R&D project 



Daejeon, KR Hong Kong, CN 

1Gbit/s 

1Gbit/s 

Univ. of Hong Kong 

CERNET 

CUHK, HARNET 
APAN-JP,  JGN-X, 

Microsoft, 
ASNet, NUS … 

HKIX 

10Gbit/s 

Hong Kong 

10Gbit/s 

Google  
(IPv6) 10Gbit/s 

HKOEP 

Seattle 

CA*net4, Internet2, 
PNWGP, CENIC 

UltraLight,  ESnet, 
AARNET,  

KAREN, NORDUnet 10Gbit/s 

TEIN 

1Gbit/s (-> 10Gbit/s) 

10Gbit/s 

Chicago 

Internet2, ESnet,  
ASGCnet , CERN,  
MREN,  TWAREN, 

100Gbit/s 

10Gbps*2 

KRLight Topology - May, 2016 
(Buseung Cho, bscho@kisti.re.kr) 
 
 Peering with KREONet2 GOLE (L2 transit) 

(KREONet2) 

Seattle, USA 
(KREONet2) 

(KREONet2) 

(KREONET) 

100Gbit/s*n 

Chicago, USA 
(KREONet2) 

Hong Kong 

10Gbit/s 

Amsterdam 

Amsterdam, NL 
(KREONet2) 

10Gbit/s 

GEANT, NORDUnet, 
SURFnet 

10Gbit/s*2 

100Gbps 

10Gbit/s+ 
2.5Gbps 

10Gbit/s 

10Gbit/s 

10Gbit/s LHCOPN 

mailto:bscho@kisti.re.kr


High Energy Physics & 
Fusion Energy Science 

 

 

 

 
Astronomy & Climate  

Changes 

 

 

 

 

Education & e-Culture 

 

 

 

 
Future Internet &  

Construction 

 

 

 

 

Advanced Scientific  

Computing Research 

 

 

 

 

Bio/Genome Research 
& Medical Science 

 

 

 

 

Enabling Science Discovery 

- New particle,  “Higgs” in CERN LHC 

- Gravitational Wave in LIGO 



KISTI 

NetherLight 

CERN 

Dedicated 10Gbpsover 100Gbps 

KRLight  

(Chicago) 

Unprotection 10Gbps 

(SURFnet -> ANA) 

KRLight  

(Daejeon) 

LHC Optical Private Network 

GSDC (Global Science Data hub Center) in KISTI 

as CERN LHC Alice Tier 1 center Since 2013 

CERN network 
L3 peering 

(backup path) 

CERN network 
L3 peering 

(backup path, 

TBD) 





AS 513 

KREONet2 
(AS 17579) 

KREONET 
(AS 1237) 

Juniper 
MX80 
@KISTI 

Nokia  
7750-SR 

@Daejeon 

Nokia  
7750-SR 

@Chicago 

GSDC 

CERN 
(AS513) 

APAN-JP, 
JGN-X, 
SINET 

100Gbps 

100Gbps 

10Gbps*2 

10Gbps*n 

LHCOPN-1 
 

TEIN 
Juniper  
MX960 

@Hong Kong 

10Gbps*2 1Gbps -> 10Gbps 

10Gbps 

Juniper 
MX960 

@Amsterdam 

10Gbps*2 

SURFnet 10Gbps -> 10Gbps over ANA100G 

BGP Peering 

LHCOPN-2 
 

NetherLight 

BGP Peering 
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A consensus for LHCONE inter-VRF connect

ion among KREONet2/GLORIAD-KR(KISTI),  

ASGC and TEIN 

Asia Tier Center Forum, KISTI 22-24 September 2015 



LHCONE: A global infrastructure for the LHC Tier1 data center and Tier 2 analysis center connectivity 



AS 513 

KREONet2 
(AS 17579) 

KREONET 
(AS 1237) 

Juniper 
MX80 
@KISTI 

Nokia  
7750-SR 

@Daejeon 

Nokia  
7750-SR 

@Chicago 

GSDC 

CERN 
(AS513) 

APAN-JP, 
JGN-X, 
SINET 

100Gbps 

100Gbps 

10Gbps*2 

10Gbps*n 

LHCOPN-1 
 

TEIN 
Juniper  
MX960 

@Hong Kong 

10Gbps*2 1Gbps -> 10Gbps 

10Gbps 

Juniper 
MX960 

@Amsterdam 

10Gbps*2 

SURFnet 10Gbps -> 10Gbps over ANA100G 

BGP Peering 

LHCOPN-2 
 

NetherLight 

BGP Peering 

KREONET 
LHCONE 

KREONet2 
LHCONE 

TEIN 
LHCONE 

CERN 
LHCONE 

ESNET 
LHCONE 

CANARIE 
LHCONE 

GEANT 
LHCONE 

KREONET 
Member 

(GSDC, KNU, 
UOS,…) 

HEP community meeting for LHCONE @KREOET 2016 Workshop(11.25.) 



10G(10G) 

10G(2.5G) 

100G(10G) 

10G 

GLORIAD-KR/KREONet2 

JGN 

TEIN, etc. 



High Vendor Dependency 

(Vendor Lock-in) 

Inability to scale 

Distributed Control 

 

Open Source (Vendor Neutral) 

High Scalability 

Central Control  

Virtualization 

Saving CapEX/OpEX 

 

Production-level SD-WAN Deployment 

Legacy Network Software-Defined Network 

Building the SD-WAN 
infrastructure 

Setting up the central 
control plane (OS) 

Developing 
application(service) 

software 



KREONET-S 7-Node ONOS Cluster: Distributed Controls (ONOS Falcon, v1.5.1) 

Build_VM Deploy_VM#1 

Daejeon ONOS Instances Seoul ONOS Instances 

Deploy_VM#2 Deploy_VM#3 Deploy_VM#4 Deploy_VM#5 Deploy_VM#6 Deploy_VM#7 

Optical Transport Optical Transport 
Brocade MLXe-8 
(Core Node) 

Brocade MLXe-8 
(Core Node) 

Arista 7050SX 
(Edge Node) 

Arista 7050SX 
(Edge Node) 

10Gbps x 1 

1Gbps x 10 

Master Stand-by (slave) 

PM#1 PM#2 PM#3 PM#4 
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Seoul (Core) 

Daejeon (Core) 

Daejeon (Edge) 

Seoul (Edge) 

Busan 

(Core) 

Busan 

(Edge) 

Chicago 

(Core) 

Chicago 

(Edge) 

Deployment 2016 

Deployment 2016 

 

- International SD-WAN Extensions 

- Deployment on Long-distance SDN   

✓International Distributed Controls          

✓ VDNs on Inter-cluster Networks 

 
~10,500km 

~RTT:160-170ms 
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BGP-Speaker01 

BGP-Speaker02 

External-Router01 

External-Router02 



OpenFlow 

OpenFlow 

OF 

Q3 2015 

ONOS Deployment in Australia 

OpenFlow 

Q3 2015 

Korea announces the first 

ONOS deployment  

Q4 2015 

ONOS deployed in Korea 

Q4 2015 

First ONOS 

production deployment 

in South America 

Q1-Q2 2015 

First ONOS Deployments 

South America, US, EU 

Q4 2015 – New connections 

Sidney – Seattle - Miami 

Sao Paolo – Amsterdam 
Q1 2016 

NCTU / Taiwan 

deploys ONOS 

Q1 2016 – New connections 

Miami - Korea 

Miami - Taiwan 

Korea - Taiwan 

Source: Luca Prete, ON.Lab, ONS2016 



- Bandwidth on Demand by user 

create end-to-end dedicated network by researcher & scientist 

- Easy-to-Use User Interface 
Simple and Rapid: several-click Easy, ms Fast 

- User-oriented Network Visualization and Monitoring 
Virtual Network Topology and Operational Attributes 

Global Topology View 

User-oriented Visibility: E2E & Whole VDN Topology Views 

VDN Manager: Main Screen 

Time-to-Research & Time-to-Collaboration 



Seoul 

Daejeon 

OVS OVS 

OVS 

OVS 
OVS 

OVS 

OVS 

OVS 

OVS OVS 

OVS 

VDN-1 

VDN-2 

Each User Group can See & 

Manipulate ONLY their own VDN 



Dedicated  

Systems for  

Data Transfer 

Network  

Architecture 

Performance  

Testing &  

Measurement 

Data Transfer Node 
• High performance 
• Configured specifically 

for data transfer 
• Proper tools 

Science DMZ 
• Dedicated network location f

or high-speed data resources 

• Appropriate security 
• Easy to deploy - no need to re

design the whole network 

perfSONAR             
• Enables fault isolation 
• Verify correct operation 
• Widely deployed in ESnet an

d other networks, as well as s
ites and facilities 

10GE

10GE

10GE

10GE

10G

Border Router

WAN

Science DMZ

Switch/Router

Enterprise Border 

Router/Firewall

Site / Campus

LAN

High performance

Data Transfer Node

with high-speed storage

Per-service 

security policy 

control points

Clean, 

High-bandwidth

WAN path

Site / Campus 

access to Science 

DMZ resources

perfSONAR

perfSONAR

perfSONAR

10GE

10GE

10GE

10G

Border Router

WAN

Science DMZ

Switch/Router

Enterprise Border 

Router/Firewall

Site / Campus

LAN

Project A DTN

Per-project 

security policy 

control points

Clean, 

High-bandwidth

WAN path

Site / Campus 

access to Science 

DMZ resources

perfSONAR

perfSONAR

Project B DTN

Project C DTN



Science DMZ 
   APCC↔KMA-SC  

Before Science DMZ After Science DMZ 

SCP File Transfer(253Mbps) SCP File Transfer (658Mbps) 

Data Transfer Node (KMA-SC) Data Transfer Node (APEC Climate Center) 

PerfSONAR E2E Iperf TEST 
  (APCC-KMA) 

900Mbps↑ 

PerfSONAR Maddash in KREONET/KREONet2 

<APEC Climate Center (APCC)– Korea Meteorological Administration Supercomputing Center(KMA-SC)>  

Participation PRP and GRP project 

Lastmile 10G/40G/100G Support 



Thank you. 
bscho@kisti.re.kr 


