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,@ What' in APAN 41
*ﬁ/ dlsS New In

e Three transpacific 100Gbps R&E were activated
o JP-US TransPAC 4 circuit funded by the US NSF

e SG-US ACA 100 circuit in collaboration between
Internet2, SigaREN and A*STAR

e KR-US 100G circuit by KISTI
e JP-US 100G circuit by SINET

e There are new 10Gbps planned to be deployed
e TW-HK (deployed)
o KR-HK (deployed)
e SG-UK (deployed)
o PH-HK: PH-US
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Asia R&E Network backbone

Asia-Pacific Backbone Topology
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North Ameri{a

® ’

wmmm 10Gbps —— 155 Mbps

Connecting ALt -

s | Gbps

w— 622 Mbps = = Planned

Asia and Europe’s ; 6"

PoPs NOC

Research and Education ~ # , | oo
Communities | e
Hong Kong 7 ~ NKN connected to TEIN
EU r' IN PoP at 10 Gbps

m rn i " S CERNET connected to TEIN
i 3 : — . CN PoP at 2x 1 Gbps
i Lol %ThaiREN Connected to TEIN

SG PoP at 310 Mbps

The following links are fully financed by the link owners whose support is
gratefully acknowledged.

JuiL. China Education and
o N ﬁ National Institute of Information (@) Redearch Netiverk Ciia
and Communications, Japan 0 Ll
@ China Science &
Technology Network, China
National Institute of Information
o Mﬁ and Communications, Japan /ﬁ oo finded by Japan
J"”Zt‘&’& Thailand Research and o Tm”:, PAC o HALSA
m=am Education Network, Thailand ( TEIN Project Partners
co-funded by China

e NI Nationalnstitute of nformatics, o ORIENI andEU Afghanistan  [IN] India Pakistan
et 2PN . Australia Indonesia The Philippines
Ministry of Agriculture, Forestry o Aﬁ’}» Academia Sinica Grid Computing, Bangladesh  [JP] Japan Sing re
0 MAEFIN  andFsheresRescarch Networ 866 Republicof Chinese Taipei g g [ Singapo
el v Bhutan Korea Sri Lanka

Australia

N : ) )
e L;r National Information o Q St ::dmmnxm [k#] Cambodia Laos [f¥] Thailand

NIA Sodiety Agency, South Korea Austolia China [] Malaysia Vietnam

L [F¥] Hong Kong Nepal

Updated on November 2013

/

www.tein.asla
TEIN is co-funded by the European ial assit pean Union.
COOPERATION CENTER 4 i Commission through the Directorate-General e i e ibility of TEIN*CC and can under
www.teincc.org for De and C ion-EuropeAid the position of the European Union.




What’s nhew on the subsea cable scene?

MOAMA cable: NZ to Hawaii via Samoa, 20Thps, RFS 2018, Alcatel as supplier. A
Cook Island — Samoa link with Samoa as hub planned.

gamca — Fiji cable with IDB funding; RFS March 2017. Will connect to Southern
ross.

PLDC (Pacific Light Data Communications): direct HK-USA cable. Launch May 2018.

5051% (Australia Singapore Cable): linking Perth is reactivated. Launch date early

On the transatlantic side: activation of Hibernia Express, first new transatlantic cable
in twelve years!

Liquid Sea: Liguid Telecom project linking the African West Coast from South Africa to
the Gulf. 20-30Thps capacity. RFS 2018.

Eulalink: Portugal- Brazil: 30Thps; work will start in April 2016. The EU is investing

US$25 million thrﬂu%h Géant and RedClara through the BELLA project. (Building
Europe link to Latin America).
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Cable status early 2016
Transpacific

PC-1 (Pacific Crossing): 8.4Tbps design capacity
JUS (Japan - US): 9Tbps

TGN-P (Tata Pacific): 15.36Thps
TPE (Trans Pacific Express): 3.2Tbps
AAG (Asia America Gateway): 8Tbps sl &
UNITY: 12Tbps Japan Cable (5.6)
« RFS: April 2010 sl

+ Google is partner
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New Transpacific cables coming

+ FASTER
- Japan-US
— Design Capacity: 60Thps
— RFS: Q2 2016; Google is partner

- SEA-US
— Indonesia - Philippines — US — via Guam and Hawaii
— Design Capacity: 20Thps
- RFS: Q4 2016

+ NCP: New Cross Pacific

— Will connect China, Japan, South Korea, Taiwan and the United States
— Design capacity; 80Tbps; Micosoft is a partner

— Supplier: TE Subcom

— RFS: Q4 2017
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Cable status early 2016
Asia-Europe

SMW-4 (2005 RFS; 6.48Thps potential capacity)

— Upgrade from 40 to 100Gbps completed in March 2015 using
Mitsubishi.

IMEWE (2010: 9.6Tbps)
TGN-EA (20011; 8Tbps)
FLAG FALCON (2006; 6Tbps)
EIG (2012: 2.88Tbps)

MENA (2013: 4.8Tbps)

EPEG (2012; 3.2Tbps)
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Two new Asia-Europe cables for end 2016

SEAMEWE-5
— RFS : November 2016
— Design capacity: 24Tbps
— Suppliers: NEC and Alcatel
— 17 partners

AAE-1
- RFS: Q4 2016
— Design capacity: 40Tbps
— Suppliers:
TE Subcom and NEC
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cable status early 2016
Intra Asia

APCN-2: 10.56Tbps potential capacity
C2C: 30.55Tbps

FNAL: 42.52Tbps

TGN-IA: 9.6Tbps

ASE: 19Thps

APG: 54 8Tbps
— RFS: 2016; Facebook is co-owner

SJC (SE Asia Japan): 28.8Thps RFS was June 2013

— Links Brunei, China, Hong Kong, Japan, Singapore and the Philippines, option to
connect with Thailand.

— Upgraded by 6.5Tbps in May 2014 and a further 3.6Tbps by November 2015.
— Connects into UNITY to cross the Pacific.

MCT: Malaysia-Cambodia-Thailand
— RFS:end 2016
— Supplier: Huawei
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LHCONE: A globalinfrastructure for the High Energy Physics (LHC and Belle Il) data management

/ amaiiaa =

- CANARIE

r 4 CERNet:

if CERNet2/ R GLORIAD, Canada

d CSTNet ) (global) i Uvicm UTor

i rore , i i RUMETL

§ 1 peraus 3 g L el
-e JHEP-ATLAS rs

D oL 4 & e

KREONET2
Korea
KisTI-T1

KNU KCMS.

Hirosh.
Tuskuba
KEKT1

=
{UTokio &

KREONGt

~ ===+ CSTNet
~==-» CERNet

S —————"

i)

(‘I'hailand\l
3 i

¢
.

GEANT
Madrid

CERN

India

vEcc TIFR

NOTE: LHCOPN paths are not shown on this diagram

HE : Distributed site LHCONE VRF domain/aggregator

Network provider

@

@sp)

= Egﬁﬁgi%ikﬂco"f @ exchange point / PoP router

sacm g'{‘%g’l‘gﬁg?d . Cross-border router

Q Regional R&E communication nexus
w/ switch providing VLAN connections

- yellow outline indicates

Broadcast VLAN

CNAFSTZ LHC Tier 1 ALTAS and CMS

uchi LHC Tier 2/3ALTAS and CMs % LHC+Belle Il site
Belle 11 Tier 1/2 - Dashed outline indicates
K distributed site

Bilj LHC ALICE or LHCb
UNL) Sites that are standalone VRFs
—e=m Communication links: 1/10, 20/30/40, and 100Gb/s

SimFrall UBC

Strtight

(PacWave)
Sunnyvale

Stng,

PacWave

Los Angles

[

March 2016 — WElohnston, ESnet, wej@es.net

_ N\

Reszrcn Platform Ne

1INLSD _/

/A2 o UNL |
|"um
f Ry Ny UCHT |
MwT2)\
cc v
OmniPoP |
| (Chicago)

f \

=g

Esnet

Internet2
UsA
PurU Harvard
Vanderbilt £ SoW
UFlorida

= 0}
Mexico 1

N UNAM .
av’

PacWave /| PNWG Starfight
(Seattle) (Chicago)
& ESnet
ol
PNNL-T1 USA m., oenno ]
BNL-T1mm FNAL-TIm v

Stnot

;-"v
o
‘ WIX ‘
(Washington)
—=
‘ AtlanticWave
<3 (distributed exchange)
e
s 58
o o
AMPATH G
NAP of Amencas
{ (Miami)
PTTA =
NAP do Brasil {
(Séo Paulo)

AN
I SPRACE

See http://Ihcone.net for more detail

NORDUnet

“GEANT ‘
S £ |Exchange
1 ) 3 (London) "
ESnet S
London, i
d Geneva).
Ster
N Gy e
—
RENATER

LPC
CPPM
LPSC
IPHC

CC-IN2P3-T1m==

Subatech

=
France ,p

£ in

PSNC
Poland
PSNC
KIAE/RU
HEPNET Russia  IHEP
JINR |Cameee— Protvino
| RRCKIT1

ppi §_JINRTL | irep

RCCKIT2
DEN 2 A
Germany z
KiTe= DE-KIT-T1=
GSI
DESY RWTH
Wup.U
5 CESNET
3 Czech
praguelcg2
Copenhage!
Prague
Frankfurt
< GEANT Vienna
5; Europe
'Y Geneva Sudapesti ) -
Paris =
ucharest
Milan

ESpay
GARR

Romania

INEN GARR UAIC
Bari taly NIHAM 1SS TiM
Catania CNAF-T1 NIPNEx4
Frascati

Legnaro INFN  INFN

Milano pisa Napoli

Romal

Torino

———— TEIN,
Mumbai



f‘% ASGC LHCOPN/LHCONE
v Update

e SARA proposes to decommission the ASGC 2xGE
LHCOPN backup path at Vancis

e Connect to CERNLight with 10G link at Vancis
e LHCONE VRF

e Plan to connect ESNet with 10G link at StarLight
» LHCONE VRF
e LHCOPN backup path

e Plan to upgrade the GE link with StarLight to
10G link that we peer with CARANIE, NIST,
CERN, ESNet, GLORIAD and KREONET.

e Plan to connect JGN-X with 10G link at HK
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%{é LHC Network Challenges in Asia
e Routing Complexity
* BGP peering can be realized among NRENSs, if agreed
bilaterally
e Symmetry/Asymmetry routing
e APAN backbone committee could address to the routing
policy
e Network Performance
e TCP Throughput <= TCPWinSize/RTT

e Asian TierXs must tune server and client TCP kernel
parameters to get better throughput

e | HCONE L3VPN could help resolving the
application traffic
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ASGC LHCONE VRF Plan
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ﬁ///\% SDN technol tud
fé/ echnology study

e Deploy the Brocade routers on our WAN

e Survey the OESS, OSCAR and Brocade
OpenDayLight controller on our lab

e OF 1.0/1.3 7

e Focus on the Network Virtualization, Security
& Cloud topics

__ Academia Sinica Grid Computing




Academia Sinica Grid Computing



