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KREONET

Korea Research Environment Open Network

Korea’s National Science & Research Network, since 1988

Up to 200Gbps Backbone between Seoul and Daejeon

Hybrid Network: Packet Switched Network, Circuit Switched Network
Supports 1Gbps & 10Gbps User Connections

About 200 connected R&E organizations in Korea
» Universities, Research Institutes, Government Organizations
» About 60 gigabit user (1G/10G) of HEP, Climate Changes, Astronomy, Bio,
Medical Science, Future Internet etc.

365*24 NOC (Network Operation Center) Service
Application support

» Lightpath Provisioning and Dynamic Ethernet Service for Advanced Applications
» |P Production Networks for General R&E Applications
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(Global Lambda Integrated Facility)
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A*net4, Internet2,

PNWGP, CENIC
UltraLight, ESn®&
AARNET, NLR

KRLight Topology, 2013

2Gbit/s

N'_Light

Amsterda

PACIFIC

WAVE

Seattle

/’?/lfclonit/s

SURFnet
KREONet2

(%)
e

V4

STHRLIGHT

V4

KRLight \15Gbit/sf KRUight Y\ 15Gbit/s [ KRLight 10Gbit/s L0GELE
(KREONet2) (KREONetlze (KREONet2) LRy
ong Kong, CN Daejeon, KR Seattle, USA N

Hong Kong

CIONOIWI
CIONOTIN

MREN, TWARE

IRNC-GLOR)ap

N*10Gbit/s

Y

KRUight
(KREONet2)
Chicago, USA

(KREONET)

CUHK, HARNET

Internet2, ESnet,
ASGCnet, CERN,

KRLight Topology - Dec, 2013

(Buseung Cho, bscho@kisti.re.kr)
KREONet2 <- supplies connection
KREONet2 <- controls/operates connection

Direct Peering with KREONetZO GOLE (Qy transit)



Internet2, ESnet,
ASGCnet , CERN,
MREN, TWAREN
GLORIAD-US

A*net4, Internet2,
PNWGP, CENIC
UltraLight, ESnet,

AARNET, NLR
KAREN

CUHK, HARNET
APAN-JP, Microsoft,
ASNet, NUS, JGN-X\.

W AV E

Seattle

STHRLIGHT'

The Optical STAR TAP*

Chicago

HKIX
Hong Kong

KRUight
(KREONet2)

Daejeon, KR
Hong Kong, CN
Sgattle/Chicago, Ug

IRNC-GLORIAD
KREONet2

KRLight Topology - Dec, 2013

(Buseung Cho, bscho@kisti.re.kr)
KREONet2 <- supplies connection
KREONet2 <- controls/operates connection

Direct Peering with KREONet2 O GOLE (or transit)
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Daejeon

Google
Hong kong

CSTNET (HKOEP)

1Gbit/s (upgrade to 10Gbps
after this March)
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KRLight L2 Connectivity in Asian region

CAnet/CANARIE, CA

Beijing, CN
CERNET

HKOEP/CSTHET

. . 61X
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ong Kong, CN
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Seoul, KR

Daejeon, KR

O L2 Service

() L2/L3 Service
B PerfSONAR
¥ DCN(DynamicKL)/NSI
Tokyo, JP ¥  OpenFlow (SDN)

GLORIAD
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&

A gl

Seattle, US

CA*net4, Internet2,, PNWGP,
CENIC, UltraLight, Esnet,
AARNET, NLR, KAREN

CAnet/CANARIE, CA

GLORIAD
CERN
r ORIAD-148

KREO Night Internet2,

ESnet,
ASGCnet ,

Chicago, US CERN,

MREN,
TWAREN,
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SINET Connection

Shandong
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Hunan Jiangxi _ 10Gbps
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Advanced Hybrid
Networking Services

IP Networking Service

o Q\/(\)L(JI;Tki)ple upstream to several commercial Internet eXchanges (SK-IX, KT-IX, DIX, GIX) with about
Ps

OSCARS@KREONET/KREONet2, KRLight
o ESnet's On-Demand Secure Circuits and Advance Reservation System

o Linking with OSCARS@ESnet
o Juniper MX480, MX240, MX80

DynamicKL@KRLight

o Dynamic circuit reservation system developed by KISTI
o On the same platform (Juniper MX Series)

KREONET DES (Dynamic Ethernet Service)

o Next Generation Carrier Ethernet Technology based on Point-to-Point and Multi-point Service (E-
LINE, E-LAN, E-TREE) with bandwidth guaranteed: ~ 10Gbps

o Elﬁndarﬁized Services, Quality of Service, Scalability, Reliability, Service Management [MEF Carrier
erne

o Ciena MERS8610, MESU1850, CN5410, CN3960

Lambda/Lightpath Service
o SDH/SONET channeling
o VCAT, LCAS, GFP
o OTN Switching

®13



NSIv2.0 Deployment

Webportal

Administrator  westeria(westeria &

ice  Network resource management  Manager menu

Provision, release, termination service

network resource
managem

Provision, release, termination service

O Network resource reservation

@ source node
reserv:
type
H start tim
EEEEEEE 2012.10.12 12:00
Songdo
@ e -
@ dastiation node destination
stal
@ "~ Gmedond
15effoe8-a6bc-4boe-afb4-196113f
]

Pohang

Deploylng dynqmchLZ 0 for KREONET
-Juniper switches (MX80, MX240)
-Nationwide topology of 5 points
(Seoul, Daejeon,Gwangju, Pusan, Changwon)
-Based on NSIv1.1/2.0
- Applications
= SDSS Data |
= Weather Data
= Storage Service (100TB)

Pusan

Changwon Busan,

angju Changwon

«

Jeju
14



Advanced Scientific Applications on

KREONET/KREONet2, KRLight

e-VLBI (Very Long Baseline Interferometry) Project in Korea

o KASI (Korea Astronomy and Space Science Institute), KVN : Korean e-VLBI Network
o Interferometric array of radio telescope throughout KREONET, KREONet2

SDO (Solar Dynamics Observatory, NASA) Project
o KASI, Asian distribution Center for SDO data
o Stanford Univ. — (KREONet2) — KASI (Korea Astronomy and Space Science Institute)

ICEE (International Collaboration Framework for Extreme Scale

Experiments) framework on KSTAR
o NFRI (National Fusion Research Institute) — (KREONet2) — ORNL/PPPL/LBNL

o Wide-area In Transit Data Processing Framework For Near Real-Time Scientific Applications

o Remote Data Processing : Near-real time analysis supports, End-to-end data analysis through wide-
area network

dQ2013 Dancing Across the Ocean

o Three contfinents networked music and dance performance
o Main event at APAN 36™, APAN e-Culture WG,

GSDC@KISTI LHCOPN

GSDC (Global Science Data Hub Center) : CERN LHC ALICE TIERT CENTER
GSDC@KISTI ~ CERN E2E Dedicated Network

1Gbps (2012) -> 2Gbps (2013) -> 3Gbps/10Gbps (2014)

Organizing Asian ALICE Network, LHCONE, ...

O O O O

®15



KISTI-GSDC LHCOPN
- CERN LHC Alice Tierl Center

0| 2ot %

Provisioned by KISTI A Je v o Ri < o




LHCOPN
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<KISTI_GSDC>

Chart view »
IN from OouT to
No. ID site (S,:’::s Hops (':“T:) Streams No. ID Site 31":::3 Hops (':“s)
1. 1764943 KISTI-CREAM 973.13 3 0.18 1 1. 1764873 KISTI-CREAM 964.74 3 0.20 1
2. 1769472 LBL 352.34 1 2. 1766752 LLNL 687.90 8 139.47 1
3. 1266518 PDC 343.61 1 3. 1769034 Prague 276.84 16 328.75 1
4, 1768292 SUT 251.67 1 | 4.1765577 NIHAM 201.34 19 340.99 1
5. 1768198 NIHAM 234.89 25 475.22 1 5. 1769558 CNAF 184.56 16 361.89 1
6. 1666103 NERSC 184.56 1 6. 1706212 LUNARC 184.56 1
7. 1769909 JINR 142.61 20 338.73 1 7. 1768481 JINR 176.17 14 338.69 1
8. 1765736 IHEP 125.8¢ 20  336.09 1 8. 1769435 NIPNE 167.78 19 352.39 1
9. 1769075 Kolkata-CREAM 125.84 22  186.57 1 9. 1769512 Cagliari 142.61 15 390.61 1
10. 1766153 RRC_KI_T1 117.45 19  341.32 1 10. 1768953 Poznan 142.61 1
11. 1753019 SNIC 108.62 15  350.30 1| 11. 1768954 SaoPaulo 142,61 13 353.23 1 & et
(12 1610580 Wuhan 100.67 1/ 51.46 )1 12. 1765692 TriGrid_Catania 142.61 16 459.17 1 CREAM
13. 1768868 CCIN2P3 92.28 15 337.61 1 13. 1768830 GRIF_IPNO 134.22 1
14. 1768882 CNAF 92.28 1 14. 1769545 Kolkata-CREAM 134.22 17 184.34 1
15. 1769633 PNPI 75.50 28 1,387.95 1 15. 1765930 RRC_KI_T1 134.22 1
16. 1769313 RRC-KI 75.50 18  317.56 1 16. 1765607 Bologna 100.67 15 424.29 1
17. 1764964 UNAM_T1 75.50 12 329.95 1 @I UT 100.67 12 210.4L i}
18. 1765439 DCSC_KU 75.43 19 328.88 1 | 18. 1768536 UNAM 100.67 9 260.01 1
19. 1769083 Clermont 67.11 14  335.09 1 | 19. 1766012 CERN-CREAM 92.28 7 392.47 1
20. 1769057 Subatech 67.11 17 358.83 1 20. 1769272 ISMA 92.28 18 338.44 1
21. 1767990 UNAM 58.72 5 259.68 1 (211769554 NECTEC 9228 10 19860 ]
22. 1767602 CSC 50.33 s 359.46 1 22. 1765604 SARA 92.28 15 420.44 1
23. 1765508 SPbSU 50.33 30  320.65 1 23. 1768589 Bratislava 83.89 14 346.20 1 "
24. 1769287 CERN-SHA2 50.28 6 328.30 1 24. 1769527 CERN-SHA2 83.89 7 32832 1 .CE:ZC?.Q
25. 1705025 LUNARC 50.28 15  329.85 1 25. 1767878 DCSC_KU 83.89 13 320.36 1
26. 890707 CSIR 45.49 1 26. 1765271 Grenoble 83.89 1
27. 1764362 Grenoble 41.95 15  410.61 1 27. 1768392 UNAM_T1 83.89 12 259.84 1
28. 1769557 Legnaro 41.95 15 365.72 1 28. 1765068 GRIF_IRFU 75.50 14 430.35 1
29. 1387806 GSI-SGE 33.56 1 29.1766375 CSC 67.11 12 415.86 1
30. 1765633 iThemba 33.56 21 607.28 1 30. 1768865 Legnaro 67.11 17 368.06 1
31. 1769144 Kosice 33.56 12 35271 1 31. 1693598 Athens 58.72 15 347.56 1 . .
(621765780 NECTEC 33.56 7 199.83 1)  32. 1766485 CERN-CVMFS 58.72 7 392.40 1 h 'I"I' O //o | I m O n I'I'or' C ern C h/s eed/
33. 1766961 PAKGRID 33.56 15 507.06 1 (33. 1768037 Hiroshima B8.72 ;) p M M * p
34. 1768905 Torino 33.56 1 | 34. 1767717 ISS_LCG 58.72 20 330.91 1 . . . —
35. 1767998 CERN-CVMFS 33.52 6 328.51 1 | 35.1767197 OSC 58.72 13 380.55 1 I n d eX.JS p 2 SITe -_ K |ST| GS DC
36. 1764874 Yerevan 33.52 13 531.12 1 36. 1768246 Subatech 58.72 18 332.90 1 -
37. 1768938 Poznan 33.49 12 342.64 1 37.1765639 IPNL 41.95 15 429.64 d
38. 1763846 Madrid 33.42 1 38. 1266377 PDC 4195 13 307.02 1
39. 1767955 CERN-L 25.17 65 328.48 1 39. 1769061 TACC 41.95 1
40. 1768094 ISS 25.17 24 338.73 1 40. 1764697 Birmingham 33.56 1
41. 1768252 KFKI 2517 24 32241 1 41. 1764529 KNU 33.56 16 425.97 1
42. 1645364 RAL_ARC 25.17 17  331.80 1 42. 1766466 Kosice 33.56 1
43. 1768854 0SC 25.14 12 254.76 1 43. 1765898 Madrid 33.56 1
44, 1765879 Bari 16.78 16  440.86 1 (a2 ndung 2517 19 119.75 ]
45. 1764853 GRIF_IPNO 16.78 14  402.11 1 45. 1766860 Bari 25.17 16 513.86 1
@5. 1769152 Hiroshima 16.78 T 119.56 T)  46. 1688592 Cibinong 25.17 17 134.53 1
47. 1773456 ORNL 16.78 11 84.03 1 | 47. 1768831 ITEP 25.17 S 321.67 1
48. 1764650 Catania 16.76 15  448.43 1 | 48. 1767140 Catania 16.78 16 491.58 1
49. 1768561 FZK 16.76 12  338.84 1 | 49. 1765014 IHEP 16.78 8 342.98 1
50. 1764610 SaoPaulo 16.76 12  416.37 1 50. 1768373 ISS 16.78 20 339.16 1
51. 804829 WITS_CORE 8.83 15 556.06 1 51. 878072 KPI 16.78 S 317.44 q
52. 1692873 Athens 8.39 14 361.34 1 52.1767398 UiB 16.78 14 463.93 1
53. 1765113 BITP 8.39 13 406.22 1 (531610128 Wuhan 16.78 ]
54. 1766080 CERN-CREAM 8.39 & 392.79 1 54. 887980 CSIR 16.76 14 528.34 1
55. 1767643 ITEP 839 20 316.02 1 (5517588595 COMSATS 530 05 441.07 ) [ ) ] 8
56. 1764664 NIKHEF 8.39 15  407.16 1 56. 1767565 iThemba 8.39 20 543.16 1




NetherLight

Amsterdam, Netherland

KRLight (in PNWG)

North America

eattle, US

KRLight (in StarLight)
Chicago, US
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mmmm {0Gbps == 155 Mbps
w25 Gbps = 45 Mbps
w1 Gbps ~ ——— 10Mbps
— 622 Mbps = = Planned

TEIN
PoPs

TEIN
NOC

*SingAREN connected to TEIN
SG PoP at 90 Mbps

#HARNET connected to TEIN
HK PoP at 90 Mbps

~NKN connected to TEIN
IN PoP at 10 Gbps

SCERNET connected to TEIN

CN PoP at 2 x 1 Gbps
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APAN-JP Research Network Map

rasurement in APAN-JP, Jin Tanaka, ete(2013)

Japan

Ref. Operation and M

AX66085

| AX7808S|
MAFHl
AX6608 ;

i

<«— Primary BGP Peer
<+— Secondary BGP Peer
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Thailand Research and Education

Network

. Internet Map
U ni N e'l' http://www.uni.net.th/

University Network
Last Update : 02-01-2013

APAN-1P

Ingans 3
,,Q.»,,',*ha.4,1§ef,?:,,.ﬂ / INTE/RNET.
AS3836 ‘

ABAN

AS7660 @

30Gbps

1Gbps |

|622Mbps |

| |
1Gbps
i o2 |

155Mbps

A S4 62 1 AS24475

2] -
UniNeT | ]

Commercial — Commercial — NIX (Optical Fiber)

S— Commercial — I1G (Optical Fiber)

E Reseach and Education Network
R h and Ed ion (Optical Fiber)

IPV6 Supported

TEIN
AS24490

(Z) nznnAnmniEms
xe
1Gbps

AS23974

Network Operation Center (NOC)

E-mail : noc@uni.net.th

ainauimsmaluladmsaumamewannmsane duinauasznssHMINIgaNANE

Tel. 02-3545678
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CNGI-6IX and CERNET

INTERNET2 \'} :/TEIN2IGEANT2\‘» / APAN \
; N 4 “ _

156M-2.5G
V4/V6

KREONet2

To Europe .//-M

(T “Cnna N OB G

12 Telecom | | unicom ' ' jcsruer ~ . Mobile ~ ' Railcom

To N.A

To Korea

To Japan

South China Sea

———  External Link Archipelagoes



Summary

Upgrading the LHCOPN between KISTI-GSDC and
CERN with 3G(10G ¢)

Direct Peering between APAN-JP and KREONet?2 via
direct circuit, Daejeon — Tokyo

A possibility for Direct Peering between KREONet?2
and Singaren via direct circuit (GLORIAD-Tqj link)
from Hong Kong and Singapore

Path optimization between GSDC ALICE Tierl and
Tier2 in Asian region
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