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KREONET/KREONet2

: National Science and Research Network, Korea

Initial Phase (Past)

- 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

KREONET: Korea Research Environment Open Network

GLORIAD: GLObal RIng network for Advanced application and
Development

Current Phase

I 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
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Cad - 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.

I KREONET POP
KRLIGHT POP



KREONet2, International Network of KREONET
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GLIF (Global Lambda Integrated Facility)
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Linking the world with lambda

=>Global Cyber- mfrastrycture supporting
Collaborative Scientific R&D project

GLIF Map 2008: Global Lambda Integrated Facility Visualization by Robert Patterson, NCSA, University of lllinois at Urbana-Champaign Data Compilation by Maxine D. Brown, University of lilinois at Chicago Earth Texture, visibleearth.nasa.gov www.glit.is @




KRLight, Distributed Open Lightpath eXchange—Korea
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Enabling Science Discovery
- New particle, “Higgs” in CERN LHC
ravitational Wave in LIGO

High Energy Physics &
Fusion Energy Science

Astronomy & Climate
Changes

Bio/Genome Research
& Medical Science

— —

KREZNET

Advanced Scientific
Computing Research

Education & e-Culture
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LHCOPN

4LLLLLLLLLL UL LALLL0LLLLLLAELLLAALLLLLAELLLALAL A LLLL ALL LARLLLLALLLLALAAELLAAL A LLL A LLLLLALLLLLLLAE

LHCOPN (GSDC/KISTI ~ CERN)

LHC Optical Private Network
GSDC (Global Science Data hub Center) in KISTI
as CERN LHC Alice Tier 1 center Since 2013
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LHCOPN (GSDC/KISTI ~ CERN)
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Supporting GSDC in KREONET/KREONet2 ST memrson
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LHCONE in Asia

A consensus for LHCONE inter-VRF connect ' _
ilon among KREONet2/GLORIAD-KR(KISTI),
ASGC and TEIN

In the context fo LHCONE
VRF rules and inter-VRF
connections

Asia Tier Center Forum, KISTI 22-24 September 2015
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LHCONE: A global infrastructure for the LHC Tierl data center and Tier 2 analysis center connectivity

LHCONE JTQ%L

LHCONE: A global infrastructure for the High Energy Physics (LHC and Belle Il) data management
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LHCONE over KREONET/KREONet2
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Alice Tier Center Connectivity
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KREONET Softwarization (KREONET-S)

Legacy Network Software—Defined Network

High Vendor Dependency Open Source (Vendor Neutral)

(Vendor Lock—in) High Scalability
. ntral Control
Inability to scale Ce_ tra _Co _t o
Distributed Control AR B el
Saving CapEX/OpEX
KREONET-S* Applications & Services: New User Services & Experiences (High Performance, Advanced Security) .
Developing
M- Nevy NS, i app/ication( SeIViCG)
VDN (Virtual UoV (User oriented vSciZ (Virtual KREONET SOﬂware
Dedicate Network Visibility) Science DMZ) COREEN ® SD-WAN Technology & NOC
KREONET-S* Control Infrastructure: Carrier-grade High Availability/Failover and Scalability
a I\ \\
Setting up the central
control plane (OS)

4 )

Building the SD-WAN
infrastructure
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KREONET-S Deployment : Distributed Controls

KREONET-S 7-Node ONOS Cluster: Distributed Controls (ONOS Falcon, v1.5.1)
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KREONET-S Deployment—20

Open Network Operating System
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KREONET—-S Deployment—2016
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__J Open Network Operating System
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SDN-IP Global Experiment
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Global SDN Deployment Powered by ONOS
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KREONET—S VDN(virtual Dedicated Network) Development

- 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 NetworkVisualization and Monitoring
Virtual Network Topology and Operational Attributes

= _) Open Nework Operating Systom Logou
KREONET-S*
VDN Manager
= ) Open Network Operating System End To End View Physical View  Log out
= |2 = BEE e =2 2 2 | 2 | HON SRR, Create » Delete
— — —— — = Virtual Network ' Virtual Network
D KR “J Ex e ~ ” 7 ik .
, = VDN Manager: Main Screen
| — =
- - 7 . y - Bowsamn B sy

User-oriented Visibility: E2E & Whole VDN Topology Views
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KREONET—S VDN(virtual Dedicated Network) Development

z Open Network Operating System
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Science DMZ

Data Transfer Node

» High performance

« Configured specifically
for data transfer

» Proper tools

Network
Architecture

Sc:lence DMZ

Dedicated network location f
or high-speed data resources
« Appropriate security
 FEasy to deploy - no need to re
design the whole network

Dedicated
Systems for
Data Transfer

Enterprise Border

perfS&NAR Router/Firewall

Site / Campus 10GE
access to Science
DMZ resources

Clean,
High-bandwidth
WAN path

perfS®NAR

Site / Campus
LAN

Science DMZ
Switch/Router

10GE
perfS®NAR
Per-service
security policy
control points
High performance
Data Transfer Node
wvith high-speed storage
Border Router

Enterprise Border
Router/Firewall

Site / Campus

Performance
Testing &
Measurement SN
PerfSONAR

Project B DTN

Enables fault isolation
« Venty correct operation
s Widely deployed in ESnet an
d other networks, as well as s
ites and facilities

Project C DTN
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Use Case of Science DMZ in KREONET/KREONet2
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Thank you.

bscho@kisti.re.kr



