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KREONET/KREONet2

: Korea Research Environment Open NETwork

KREONET/KREONet2(AS1237/AS17579)
- (1988) started with Korean National Science & Research Network.
(2005) As a Core Member of GLORIAD project,
Started international research network service
(2023) 6Tbps backbone with 18 Domestic Regional GigaPoPs
(Seoul, Deajeon, Gwangju, Busan, Changwon and so on)
(2023) 600Gbps backbone with 6 International GigaPoPs
(Daejeon, Chicago, HongKong, Seattle, Amsterdam, Singapore)

- Support about 200 R&E organizations :
Government Research Institutes, Universities, Libraries and so on.

- Provide 365%24 NOC (Network Operation Center) Service

- Connected with Internet exchanges (KT, Sejong Telecom, Cogent, SG.GS, AMSIX)
and L2 direct peering with some Clouds(Google, Amazon, Microsoft)

- Provides LI LightPath service, L2 MPLS-TP, L3 IP service, VPN using Segment routing.



Map of KREONET 2023

Korea Research Environment Open NETwork
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Map of KREONET2 2023
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v' Bandwidth : 350Gbps to 600Gbps
v" New Global 100G ring
v" New Singapore PoP and 100G*2 links

KREONet2/GLORIAD-KR
Global Advanced

Global R&E 100Gbps Network




c L_'“ST'. Loy i
Global Research Network Consortium

Amsterdam PARTNERS

-~ ANA(Advanced North Atlantic)

stagren
4”
a=="" .
-

Consde ASIA-PACIFIC
ANA) EUROPE RING

Thuwal

—— London Amsterdam
USA (via ‘ e Paris
APOnet) Y, Geneve
@——@ HARNET, NICT & SingAREN X

Singapore
NI

@@ GEANT, SURF, NORDUnet, A4RNet, SingAREN & TEIN'CC
KALST

To Australia & New
Zealand (via APOnet)

—_
apo Net asiaPaciFic ocEANIA NETWORK (APORet)

KREONET ~ SURF
NORDUnet

Internet2/  GEANT
CANARIE

NEA3R

~~ NIUSINET
> KREONERIKIST -3 ~ AARNet
KREONe:ZIKISTI 5 S KREONet2/KISTI
~ ARENA-PAC
o ~
NIVSINET R ~ ol

100Gbp:
ficwave/Trans A
S

‘Guam-SG consortium
(ARENA-PAC, AARNET, Incornec?, TransPAC)

PacificWave

SChicago
SingAREN/NSCC

PacificWave/TransPAC
SingAREN/NSCC

NICT/NSCC/SingAREN
~~ REANNZ

Sines gy

AmLight Express
2006

( aarnet NN rRENR-PRC

P wig)

= AmLight Protect
KiSTi = 1006
C
JuE SR

REANNZ  SyErs
sw-w @NNZ Au(klaﬂd

"Sao Paulo

Cape Town -
Santiago




—
KiSTi 2=mepiayserrs)

Backup Path and Submarine cable failure
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AAE-1 (Singapore-Amsterdam) APG (DJ-Singapore) TGN-IA (DJ-Singapore)

Event Cable Break Event Cable Break Event Cable Break
Occurred 2024.02.24 Occurred 2024.03.10 Occurred 2024.08.11
Repair Schedule 10.07 ~ 10.12 Repair Schedule 09.30 ~ 10.04 Repair Schedule 09.20 ~ 10.01



KREONet2 public Peers

Y

PNWGP, CENIC

UltraLight, ESnet,
AARNET, REANNZ
KAREN, NORDUYnet

HKOX

PACIFIC

P

&) X
Hong Kong

W AV E
Seattle

100Gbit/s

/e KOREN

10Gbit/s =
. Seoul 7 |
1Gbit/s KRLight -2} CANARIE, Internet2,
(KREONet2) a ESnet, ASGCnet,

CERN, MREN,
TWAREN,

Seattle, USA

100Gbit/s

100Gbit/s 100Gbit/s

STHRLIGHT"

Tho Optcal STAR TAP'

Chicago

10Gbit/s

7 7 100Gbps

Google 10Gbit/s / i /
Googleg KRuight \1°0CPt £ L Riight
(KREONet2) KREONet2 i
Hong Kong, CN Dacyeon, KR Bl B
Z 1 it
100Gbit/s KRUight . 00Gbit/s
(KREONet2) 100Gbit/s >
Chicago, USA 2
HKl’)( 100Gpft/s J KRLight
Hong K (KREONet2)
ong Kon i i terdam, NL
grone 10Gbit/s 100@bit/s P 00Gbit/s msterdam

10Gbit/s

KRLight

(KREONet2)
Singapore

GSDC/KISTI

100Gbit/s

HKOEP
@% F 8 43

G s ey Wt

100GbjE/s*n

TransPAC, CUHK,
NORDUnet, APAN-JP,
JGN-X, Microsoft,

100Gbit/,

Hong Kong

GEANT, NORDUnet,
SURFnet

SOE
s:‘::v/‘}?sfl
Singapore

Daejeon




[EES LHCONE L3VPN: A global infrastructure for High Energy Physics data anal LHC, Belle Il, Pierre Auger Observatory, NOvA, XENON, JUNO, DUNE J'[‘!
CERNET CSTNET | i e p— ronet | PIONIER 7 ness KIAE-TRANSIT
L . tenee i "
China China LHCHTL CANARIE %, JANET Nikhet MaN g T rommm | Poland SW:* (T aie \ (RU-VRF)
(Tsinghua = [ CMST2,ATLAST2 K&EON, “Canada o 2%, === LHCB-TL AGHKrakéw, | SICHIE Russia  Protino
niversit swer Lanaca "oy, e e UK AUCETL PSNC ywarsaw | SMST2 ussa
China Next Amsterdsm I “’/z,,?’ ATLASTL 'NORDUnet o SarfTI
GIE:!H“:H Daya Bay than i \ NLT1 GEANT
internet, va Bay . { e =
Internet (Shenzhen) & RAL-LCG2 Netherlands .2 ¢ Kool NoRDUnet 2
by ST T o= AR \ o i o
@ 2 7 o B ¢ Aucerz Y eer AUAR £ (Troitsk) RRCKI
a3 /1) %%/ J Amast b e ALICETL
) VA o e GridPNpI
N V/ <& — powct,
/! o peasd
o /& £
\Z R ) § F& 8¢
8 s & S8
z 2 &S
: - i\a"\fw risrule\  DF
= ANA-A GridkA
: LT S i st gaas o\ Germani
HE g [z N LHCbT1 W
gi5¢ H e 3 ' o et , 0 F st sy
2855 é L 2 A REX4006 TN and 2 TREN z u&éﬁﬂ“ﬁug Belle I
i2e% H CERNET (china) 8 2 H
323% Y g 2 pesy | 651
B3t iy H PacWave / g Belle
gs *® Esnet PNWG StarLight
= ’ (Seattle) L =
seattle 4 @ pee: e (Chicago) e Ly
& r e o Korea, e & oS,
KRLight g 2= KREONew, TEN e ESnet, Internet, CANARIE, Fc H B
Daejeon g KREONet: £f ¢ <
L £ / 32 NetherLight 3
H / H (Amsterdam) 2
TEIN 4 f g . Yt
- / / o D F2U/praguelcg2
- f > | SR 22 = ey
Beijing/ " . H  ReoNen, S saton
5 %, i 5 NSCC NL, ESnet, PSNC, InternetZ Chicato 2
JEIN Nort |5 o e S 5t
‘ N ourt il J s - A
i e g % H b H
| oo i, T | o Amsterdam )y rankiorl, Gusape)\ g
| £ARN ser Internet2, CERN, Esnet, g = e & g
Toun H ienna H
Gingapore)s | > > v NORDUnet, CANARIE § e Ak Paris Kiev 2
so | s g
Hong Kong - - SinalN
CSTNET backu Soct, o LD loldova) A
(HARNET) et 2 XN (] ¥ ez e 2 =
53 ’ A
e &\ & ]
et || PacWave =4 ] [UMass, Amherst 8 2 2
| AR (sunnyvale) £S5 MREN / | \ NET2: (North East A G 3
s € Taiwan e Esnt, Che (Chicago) ATLAST2) : s
R Jeso.ucsd | HI
BE NTU 2, 2
\ZE HEP. ¥ %%, uic ] ’g'% "% 3§ 5
[ & et To Esnet Q L) 2
. & e Vin, ~\b 7
8 ;ﬁ . Yop, [GEANT Open
1 ol g ucse l H s (tondon) CERNLigh:
SingAREN $o HE g i ‘GEANT, CANARIE, i
Open Exchange| S§ EE 2 o ANA-400) " 1
S E NORDUnet, SINET
—Psctlf::z" (SOE) pils N To ESnet uIuc freean ] s e ERN ™ *,
— Singapore Caltech MWT2 & 4 i
S =l
CSTNET, SINET, JGN, T etz TS =
P — EtONe GEAN ST ot Internet2 Esoct # 25, 258 Coma , CERN-TO
KneoNec o etc) 223 oo
Amsterdsr ‘ Tot CENIC & (Atlanta) §23 L ncon CERN-TL
£.1: Singapore-London, g7 53 Esnet
—— | Peers: SINET, INET &2 a2 "
s - | T ToEenet AU 2\ 5
£ e, Internet2 S & ™
: Al K [T AMPath/ & s
g . o
%,
vt Peers: UOK, UFL, CANET, NA:":";'EM o 7N Belnet
1U, PURDUE, IUPUI, “;ma:':'”‘“ " Oy Belgium RENATER
Esnet, CALTECH, MIT, o ESnt, nternet2, - RENATER
IN-DAE- o Esnet 3 L MIT: A Togsnet, Inttrmet2 BEgrId ULB-VUB
| Uot, NORDUNET, I GEANT Londen - Franca
z KOLKATA-TIER2, privhpres and aris va ANA. 400 Belorducy b == ARNES
z QUATATIER B B M5 T-2, iF N2P: GRIF
& | o .
| A RedCLARA, s TCIN2P3 LPNHE, LAL, Slovenia Roman
S. America PTTA / ANSP & 3 ALTASTL IPNO, IRFU, SIGNETxx UAICxx, ISS,
- i CBPF 3 Belle Il NIHAM,
Panama (E ol (Riode Janeiro)\ & [APP, LPC, CPPMI, RIMINIENES
(Academic Traffic LHCB T2, AUCE T2 f 7o auice 73 / IPHC, SUBATECH

REANNZ
(Auckland)
New Zealand

ESnet, wej@es.net
NREN/site router at exchange point

Communication link:
0G=4pt, 200G=5pt,

Spt, 100G:
=6pt, 800G=7.5pt
Underlined link information
indicates link provider, not use
Double dash outline indicates distributed
site

.HCONE Map Ver. 9.0, 2024-04-03 -
LHCONE VRF domain/aggregator
- A provider network.

Connector network or institution — ——emm <1
provides, e.g., an L2 path between 400G:
VRFs. -
Provider network PoP router  sngasenjscc

WLCG sites that are

not connected to LHCONE
7Y Exchange point

Future site

—Various

e SINET
AARNet NORDUnet

GEANT KIAE, Russia

SINET, Japan, global ring s KREONet2, Korea
NA-REX BELLA: GEANT, et al,
ESnet transatlantic, USA RedCLARA, et al
SINET/JGN/ SingAREN

/ANA-300/400 - Various links provided by CANARIE, ESnet,
GEANT, Internet2, NORDUnet. SURFnet, SINET.IU/NSF

UTFSM/
ccTval

GEANT
Lisbon

CNAF

IHCBTL  LHC ALICE or LHCb site
CNAF-T1 LHC Tier 1 ATLAS and CMS
UChi LHC Tier 2/3 ATLAS and CMS
KEK Belle Il Tier 1/2

Sites n]at are

Standalone VRFs || NOTES

1) ONLY links involved in LHCONE are shown
2) LHCOPN links are not shown on this diagram

3) For map explanation see “Interpreting the LHCONE Map”
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a result of the Ukraine war.

4) GEANT and CANARIE have shutdown the peering between their VRF and KIAE, as
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LHCONE on KREONet2(2024)

« Expanding backup path for LHCONE network
- We are ready to provide network transit service.
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Traffic on KREONET?2 links

« We have spare bandwidth to transit LHCONE traffic from Asia.

v Daejeon-SeattIe v Chlcage-Amsterdam
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MANRS(Mutually Agreed Norms for Routing Security)

 MANRS is a global initiative to reduce the most common routing threats.

v" More than 1000 network/contents providers are joined
v There are no joining networks in KOREA. We start it now.

« MANRS provides four specific guidelines.

1. (Validation) to facilitate routing information for validation
v" (LHCONE) Disclose routing information on CRIC webpage
2. (Filtering) to prevent propagation of incorrect routing information
v (LHCONE) BGP Filter based on CRIC information
3. (Anti-Spoofing) to prevent traffic with spoofed source IP addresses
v (LHCONE) Packet Filter(IP ACL) from Tier1, Tier2 ... site
4. (Coordination) to facilitate operational communication between network operators

v" (LHCONE) Long Standing LHCOPN/LHCONE meeting



e-VLBI Network in Korea : First 400Gbps User

» e-KVN: Korean e-VLBI(electronic Very Long Baseline Interferometry) Network
» Real-time e-VLBI observation with real-time correlation between observatory
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Thanks for listening.
(pcj0722@Kkisti.re.kr)
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