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Megabytes of Govt Traffic
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Megabytes of Govt Traffic
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US to China Traffic
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Top US Government Agencies Receiving Data from Russia
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Megabytes Transferred

Top US Government Agencies Receiving Data from China
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Top US Government Agencies Sending Data to Russia
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Megabytes Transferred

Top US Government Agencies Sending Data to China
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Background/History






0 encourage compatible/complementary infrastructure
development in closer step









Rita Colwell,
former NSF
Director,

Dec. 2003 press
release

This new network serves as both a physical and symbolic reminder of
our common goal of solving problems and building a world of peace
and prosperity.”






From: goldstein@nsf.gov

To: mak@merit.edu

Cc: steve@cise.cise.nsf.gov, nacr@icml.icp.net,

"Dr. Alexei P. PLATONOV Director,ROSNIIROS" <plat@kiae.su>,
Spartak Belyaev <bst@bstw.kiae.su>,

"Dr. Viacheslav Shkarupin" <slava@prs.isf.kiev.ua>, ncc@ripe.net,
ccirn@csal.lbl.gov, RICHARD KC HSIEH <HSIEH@lhc.nlm.nih.gov>,
Andrej Mendkovich <KEL2BS @vms2.uni-c.dk>, IETF@CNRI.Reston.VA.US
Subject: Routing of FSU traffic on NSFNET Backbone Service, please begin
Reply-To: goldstein@nsf.gov

Date: Thu, 02 Dec 93 15:26:35 -0500

X-Orig-Sender: sgoldste@nsf.gov

Dear Mark,

Following consideration of the issues by, and and instructions received from

the National Science Board, NSF asks that traffic from the countries of the

former Soviet Union which satisfies the NSFNET Backbone Appropriate Use Policy
guidelines be routed by the NSFNET Backbone Service, effective as (reasonably)
soon as Merit can implement the changes.

Thank you,

Steve Goldstein

(for Steve Wolff)

Il Program Director, Interagency & International Networking Coordination |l
[l Div. of Networking and Communications Research & Infrastructure ||

Il National Science Foundation ||






















Data Flows = 50M
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Data Transfers to Russia for Flows > 50M



Speed of Data Transfers to China for Flows = 50M
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GLORIAD HISTORY
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Russian Cities Using NaukaNet (top 20 minus Moscow)
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1998: Int’l Network

2004: GLORIAD Launch



GLORIAD Today, Tomorrow



10 Gbps US-
Korea-China link in August



1 - Trans-Asia 155 Mbps 2.5 Gbps (US-China) 2x10 Gbps (US-China, US- 2x10 Gbps N x 10 Gbps N x 10 Gbps
10 Gbps (US-Korea-China) Korea- Chlna)
2 - Trans-China 2.5 Gbps (155 2.5 Gbps 1 x 10 Gbps 2x10 Gbps N x 10 Gbps N x 10 Gbpb
Mbps, Beijing-
Khabarovsk)

155 Mbps 155 Mbps 622 Mbps 1 x 10 Gbps N x 10 Gbps N x 10 Gbps
622 Mbps 622 Mbps 622 Mbps 2x10Gbps | Nx10Gbps | N x10Gbps
5 - Trans-Atlantic 622 Mbps 1 Gbps 1 x 10 Gbps 2 x 10 Gbps N x 10 Gbps N x 10 Gbps

6 - Trans-North America 155 Mbps (Asia- | 10 Gbps, Seattle-Chicago- 10 Gbps, Seattle-Chicago- 2 x 10 Gbps N x 10 Gbps N x 10 Gbps
Chicago), GbE NYC NYC
NYC-Chicago
(via CANARIE)
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Partners and Networks






Russian Institute for Public
Network

Russian Institute for Public Networks (RIPN) has been founded
In 1992 by the Higher School Committee of Russia, Russian
Research Centre "Kurchatov Institute" and Computer Centre of
Kurchatov Institute. The aims declared were the following:

*t0 develop computer communications in the interests of
Research & Education (R&E);

*to coordinate IP networking In Russia;

*t0 promote research studies in the field of computer
communications;

*to support R&E organizations in getting access to the
Internet information resources via public networks.




RBNet 2-level structure

RUNNE RSS RASNE



RBNet POPs



RBNet access system (Moscow)

*RBNet Network Operation Center is placed at Kurchatov Institute.

eDatacenter ""KIAEhouse' is designed professionally as telecommunication equipment
housing location:

ADRack space in a 19" rack for
router and auxiliary equipment;

ADBackup power system;
@ADAiIr-conditioning;

ADFire protection;

ADClosed circuit television system;
AP Out-of-band management;
AMN24*7 security on site ;
ADIntelligent hands 24*7.



RBNet access system (Moscow)



RBNet access system (Khabarovsk)



RBNet/RUNnNet integrated International link



RBNet links

(General scheme)



RBNet connectivity with regional R&E networks

(European part and Ural)



RBNet connectivity with regional R&E

networks
(Siberia and Far East)






CSTNET Today

Dr. Jun LI
Jlee@cstnet.cn

China Science & Technology Network
Computer Network Information Center
Chinese Academy of Sciences



CSTNET Core Infrastructure



Introduction of CSTNET

Base on the NCFC and the network of CAS
Opened the first Internet link of China 1994
One of the top large scale networks in China
.cn top domain service
Cover more than 20 provinces, 100 institutes, and 1,000,000 end users
Large scale upgrade in 2001-2005
Bandwidths
— Backbone 2.5G
— MAN link 1G
— WAN link 155M

CNGI
— 7 nodes (cooperating with China Netcom)



CSTNET Peering Deployment



Key Issues of CNGI

Standard study

Large scale routing (BGP implementation...)
Large Scale multicast

QoS

Mobility

Management (BOSS)

Migration from IPv4 to IPv6

Accounting and business model
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CNGI Backbone

Global IPv6
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CNGI GigaPoPs

HeiLongJiang

; @
FuJian
JEF]‘I.

GgDong

HongKong

TaiWan

NS

YunNan

@ CERNET

@ CHINA TELECOM (FEHE)
@ CNC/CSTNET (R EM&E/F #ikz)

O CHINA MOBILE (i E#3h)

@ CHINA UNICOM (HEEEE)
O CHINA TIETONG (HhE%i®)



Our Achievement In CNGI

* China Netcom/CSTNet establishes 7 GigaPoPs in Beljing,
Shanghai, Guangzhou, Shenyang, Changchun, Chengdu,

Lianzhou and the network management center.
CNGI Network >

Beijing IX Managément CeV Changchun
<:::::::> Shenyang
LanZhou

Shanghai IX

Guangzhou Shanghai

2*2.5Gbps 2.5Gbps . 10GE ...l GE




Hong Kong
Internet Open Exchange Point

Nov 23, 2004, the Beljing-Hong Kong section of the "China-US-Russia
Global Ring Network for Advanced Applications Development
(GLORIAD)" has been upgraded to 2.5G

On the same day, the Chinese Academy of Sciences formally announced a
plan to establish the next generation light wave "Hong Kong Internet
Open Exchange Point-HK Light*

HK Light is the first Open Exchange Point in Asia

HK Light will serve as a venue with high-speed(proposed to be 10G)
networks coming from Japan, South Korea and China Taiwan etc. Other
States as Singapore, India and Australia are also very much interested In
It.



HK Light Press Conference



HKLight Kit
o At present...

Cisco012008 1 Port Packet Over SONET 4 Port ISE Gigabit Ethernet
(EoL/E0S) OC-48c/STM-16

1 PoEi@)&t)ernet 4 Port Packet Over SONET OC-3¢/STM-1



HKLight Kit

Cisco GSR 12410 Cisco 1-port OC192 POS

e Upcoming...

Cisco ONS 15454



HKLIght Cross-Connections

e At Present...

— OC-48c/STM-16
» To CSTNET HQ, BJ

— 0OC-3c/STM-1
« GLORIAD, Chicago, USA

— Gigabit Ethernet

To ASNET Taiwan, China
To NICT JP

To HARNET

e To CUHK

— 0OC-192/STM-48
e To: KISTI, Busan KR




HK Internet Open Exchange Point



HKLight Network (right now)
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HKLight vs. StarLight
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HKLight Hybrid Network (Upcoming)
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HKLight Hybrid Network (Upcoming)
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CSTNET and GLORIAD



GLORIAD Growth-Up on CSTNET

 November 2004
— To CSTNET HK IOEP(HK-LIGHT): 2.5G
 December 2004
— To NICT Japan: 1G
e January 2005
— To ASNET Taiwan region: 1G
 March 2005
— To CUHK HongKong: 1G
— To HK-IX: 1G

o July 30, 2005
— To KISTI Busan KR: 10G



GLORIAD Growth-Up on CSTNET
(Cont.)



GLORIAD Growth-Up on CSTNET
(Cont.)

e Looking forward
— To Chicago US: 2.5G
— Great GLORIAD rocket-up to 10G



GLORIAD Growth-Up on CSTNET
(Cont.)



THANK YOU






KREONET

1 Korea Research Environment Open NETwork
» National high-performance science & research network in
Korea

=  About 200 members : Universities, National Research Labs,
government organizations, etc.

= High-capacity access network(1Gbps~10Gbps) : 30 members

»  Nation-wide optical gigabit backbone network
= 12 GigaPoPs in 11 regions (~ 10Gbps)

» GLORIAD/KREONet?2

. International R&E network based on KREONET
Korea-US : 10Gbps
Korea-China (CSTNet/CNIC) : 10Gbps
KR-JP, KR-SG, KR-EU (via APII, TEIN) : ~2Gbps

=  Advanced network engineering
IPv6, QoS, Multicast, Traffic Measurement, Security, etc.
Nation-wide 6KREONET and Mbone

=  Supporting advanced applications : e-Science and Grid



GLORIAD/KREONet2

Grid/e-Science based KREONET/
KREONet2/SuperSIReN

‘e
‘e
S

KREONET
guperSIR @ N/

KISTI
eN . 9

~seou .. ANet2. .-
Incheon . RE

Suwé GLOR\ADIK

Chonan

e \\
Jeonju /\
Changs

Kwangju won  gsan
Japan/SINET

Singapore/SIngAREN
Europe

China/CSTNET GEANT

High-Performance S&T Facilities
(High-Performance Cluster/Supercomputers, Storage,
Experimental Facilities, Visualization, Access Grid, DB Servers, etc.)



Backbone Networks

Supercomputing Facilities

e IBM (4,236 Gflops) Service
. ® NEC (240 Gflops) Service !
. ® HP SMP (115Gflops) Service :
. o TeraCluster (221.6Gflops) service !
! o SeeMore (CAVE)
. ® Access Grid | Genkali/SINET

e KREONET

. o 11 regions, 12 '

Optical Backbone ! GigaPoPs !

Network i @ 24 x 7 Operation !

Su pe rSIReN 2.5~10Gbps i Services |

‘\ . e Optical 2.5~10Gbps

. Backbone Network

Pohang . o SONET/SDH, GigE,

‘ =7  ATM :

10->40Gbps i i

SuperSIReN ¢ AN MR oo oo ooooooooooooooooooooooooo-

International Link(with GLORIAD-
KREONEet2/APII/TEIN)
US(STAR TAP) : 1.2Gbps -> 10Gbps
Japan (Hyunhai/Genkai) : 1Gbps
TEIN (Geant) : 155Mbps
Singapore (SINgAREN) : 17Mbps

Optical 10Gbps Backbone

High Speed Wireless 1.25Gbps

Next Generation Application Support
Collaboration Environment Support
7 Academic Research Institutes















Measurement Program
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Megabytes of Govt Traffic

China to US Traffic
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Megabytes of Govt Traffic
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US to China Traffic
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Top US Government Agencies Receiving Data from Russia
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Megabytes Transferred

Top US Government Agencies Receiving Data from China
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Top US Government Agencies Sending Data to Russia
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Megabytes Transferred

Top US Government Agencies Sending Data to China
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Institution City Megabytes 96 Total Institution City Megabytes 96 Total

Moscow State University Moscow 6,407 8.13 U of lllinois Urbana-Champaign Urbana 8,072 12.69
FREEnet Web Moscow 6,050 7.68 Columbia University New York 7,660 12.05
Joint Institute for Nuclear Research (Dubna) Dubna 4,861 6.17 Princeton University Princeton 4,087 6.43
Bauman Moscow State Tech Univ Moscow 3,412 4.33 U of Michigan Ann Arbor 3,112 4.89
FREEnet 2,575 3.27 U of Chicago Chicago 2,044 3.21
Institute for Information Transmission Problems Moscow 2,491 3.16 U of Tennessee, Knoxville Knoxville 1,913 3.01
Tomsk Education Network Tomsk 2,337 2.96 National Oceanic and Atmosphere Administration Suitland 1,844 2.90
Joint Institute for Nuclear Research (Dubna) Dubna 2,193 2.78 U of Colorado Boulder Boulder 1,800 2.83
nsc.ru (Novosibirsk) Novosibirsk 2,007 2.55 Rochester Inst of Tech Rochester 1,450 2.28
Institute for High Energy Physics (Protvino) Protvino 1,946 2.47 U of Maryland College Park 1,406 2.21
troitsk.ru Troitsk 1,432 1.82 Univ of Georgia-Athens Athens 1,367 2.15
Kurchatov Inst Moscow 1,336 1.69 Georgia Inst. Of Technology Atlanta 1,359 2.14
nsk.ru (Novosibirsk) Novosibirsk 1,274 1.62 University of Hawaii Honolulu 1,167 1.84
Russian Academy of Sciences Moscow 1,024 1.30 Fermi National Laboratory Batavia 1,158 1.82
Russian Space Science Internet Moscow 814 1.03 Univ of Delaware Newark 1,130 1.78
Institute of Theoretical and Experimental Physics Moscow 754 0.96 Colorado State University Fort Collins 1,044 1.64
Kurchatov Inst Moscow 744 0.94 U of lllinois Chicago Chicago 960 1.51
RELARN Moscow 730 0.93 U of Oklahoma Norman 948 1.49
Ural State University Ekaterinburg 680 0.86 Natl Inst of Standards and Tech Boulder 828 1.30
Krasnoyarsk Science Center Krasnoyarsk 675 0.86 Boston University Boston 755 1.19
Moscow Technical Univ of Communications & Informatic: Moscow 670 0.85 Oak Ridge Natl Lab Oak Ridge 672 1.06
Other 34,400 43.64 Other 18,831 29.58
Total 78,811 100.00 Total 63,608 100.00




Institution City Megabytes 96 Total Institution City Megabytes 9%b6 Total

China (unidentified) 9,075 65.78 Fermi National Laboratory Batavia 13,256 2.90
Chinese Academy of Sciences (general) Beijing 1,392 10.09 U of Michigan Ann Arbor 12,467 2.73
China Education and Research Network 324 2.35 Purdue University - W Lafayette West Lafayet 12,333 2.70
Academy of Math and Systems Science, CAS Beijing 303 2.19 Stanford University Los Angeles 11,680 2.56
Institute of Software, CAS Beijing 77 0.56 U of California San Diego La Jolla 11,478 2.51
Lanzhou, China, CAS Lanzhou 12 0.09 Mass. Inst. of Technology Cambridge 9,338 2.04
Library of Chinese Academy of Sciences Beijing 10 0.07 Georgia Inst. Of Technology Atlanta 9,232 2.02
China Academy of Sciences 9 0.06 Princeton University Princeton 8,862 1.94
Institute of Zoology, CAS Beijing 7 0.05 Brookhaven National Laboratory Long Island 7,911 1.73
Institute of Automation, CAS Beijing 5 0.04 Jefferson Lab Newport New 7,238 1.58
Institute of Mechanics, CAS Beijing 4 0.03 Boston University Boston 6,912 1.51
China Internet Network Information Ctr, CAS Beijing 4 0.03 U of Pennsylvania Philadelphia 6,557 1.44
Beijing Institute of System Engineering, CAS Beijing 4 0.03 U of California Los Angeles Los Angeles 6,171 1.35
Institute of Physics & Chemistry, CAS Beijing 4 0.03 New York University New York 5,667 1.24
Guangzhou Institute of Chemistry, CAS Guangzhou 3 0.02 Univ of California Davis Davis 5,566 1.22
Institute of Hydrobiology, CAS Beijing 2 0.02 State U of NY at Buffalo Buffalo 5,450 1.19
Institute of Atmospheric Physics, CAS Beijing 2 0.02 lowa State University Ames 5,287 1.16
Institute of Computing Technology, CAS Beijing 2 0.01 Michigan State University East Lansing 5,239 1.15
Institute of Microbiology, CAS Beijing 1 0.01 Rochester Inst of Tech Rochester 5,216 1.14
Institute of Chemistry, CAS Beijing 1 0.01 U of S California Los Angeles 5,110 1.12
Institute of Biophysics, CAS Beijing 1 0.01 Carnegie Mellon University Pittsburgh 5,006 1.10
Other 2,555 18.50 Other 291,133 63.67
Total 13,797 100.00 | |Total 457,111 100.00




Institution City Megabytes % Total Institution City Megabytes %6 Total

Moscow State University Moscow 172,059 12.05 | |Chinese Academy of Sciences (general) Beijing 317,151 41.38
Chernogolovka Science Center Chernogolovk 168,853 11.83 | |Institute of Atmospheric Physics, CAS Beijing 139,011 18.14
Russian Space Science Internet Moscow 94,352 6.61 | |[Natl Astronomical Observatory, CAS Beijing 100,627 13.13
Russian Academy of Sciences Moscow 82,351 5.77 | |China (unidentified) 65,672 8.57
nsc.ru (Novosibirsk) Novosibirsk 72,436 5.07 | |Institute of Hydrobiology, CAS Beijing 61,506 8.02
Radio Moscow State University Network Moscow 71,069 4.98 | |Institute of Computing Technology, CAS Beijing 11,036 1.44
smr.ru (Samara) Samara 64,951 4.55 | |Library of Chinese Academy of Sciences Beijing 7,660 1.00
Joint Institute for Nuclear Research (Dubna) Dubna 45,694 3.20 | |Guangzhou Institute of Chemistry, CAS Guangzhou 7,448 0.97
Bauman Moscow State Tech Univ Moscow 30,960 2.17 | |Academy of Mathematics and Systems Science, CAS Beijing 6,820 0.89
RELARN Moscow 25,500 1.79 | |Institute of Software, CAS Beijing 6,678 0.87
FREEnet Web Moscow 24,028 1.68 | |Academy of Preventive Medicine, CAS Beijing 5,049 0.66
Institute for High Energy Physics (Protvino) Protvino 23,603 1.65 | |Institute of Computational Math and S/E Computing, CA Beijing 4,551 0.59
irk.ru (Irkutsk) Irkutsk 20,222 1.42 Institute of Zoology, CAS Beijing 4,399 0.57
Russian IR Cache Moscow 18,548 1.30 Institute of Biophysics, CAS Beijing 4,169 0.54
Tomsk Education Network Tomsk 17,226 1.21 | [Lanzhou, China, CAS Lanzhou 3,829 0.50
nsk.ru (Novosibirsk) Novosibirsk 16,862 1.18 | |Institute of Automation, CAS Beijing 3,706 0.48
Tomsk State University Tomsk 15,375 1.08 | |Institute of Theoretical Physics, CAS Beijing 2,437 0.32
Instiute for Information Transmission Problems Moscow 15,100 1.06 | |Institute of Microbiology, CAS Beijing 2,128 0.28
Saratov State University Saratov 15,024 1.05 | |Institute of Mechanics, CAS Beijing 1,929 0.25
Ural Branch of the Russian Academy of Science Ekaterinburg 11,852 0.83 | |China Academy of Sciences (other) 1,840 0.24
Kurchatov Inst Moscow 11,758 0.82 | |China Internet Network Information Ctr, CAS Beijing 1,192 0.16
Other 410,050 28.70 | |Other 7,596 1.00
Total 1,427,873 100.00 | |Total 766,435 100.00




Country Megabytes %o Total Country Megabytes %o Total

Germany 6,060 19% Sweden 20,390 36%
Great Britain (UK) 5,907 19% France 7,183 13%
Poland 4,024 13% Switzerland 6,857 12%
Italy 3,478 11% Great Britain (UK) 6,156 11%
Netherlands 2,125 7% Germany 5,169 9%
Sweden 1,219 4% Norway 1,841 3%
France 1,131 4% Poland 1,406 3%
Greece 1,100 4% Italy 1,209 2%
Austria 1,045 3% Ireland 980 2%
Slovenia 1,012 3% Denmark 811 1%
Norway 624 2% Spain 695 1%
Switzerland 575 2% Hungary 647 1%
Finland 556 2% Austria 521 1%
Spain 368 1% Slovenia 451 1%
Portugal 339 1% Greece 446 1%
Romania 336 1% Belgium 300 1%
Yugoslavia 274 1% Czech Republic 279 0%
Hungary 267 1% Finland 236 0%
Slovakia 217 1% Croatia (Hrvatska) 152 0%
Czech Republic 211 1% Romania 147 0%
Belgium 148 0% Portugal 117 0%
Croatia (Hrvatska) 100 0% Slovakia 84 0%
Ukraine 57 0% Yugoslavia 45 0%
Denmark 56 0% Bulgaria 22 0%
Ireland 35 0% Lithuania 21 0%
Bulgaria 23 0% Iceland 11 0%
Belarus 20 0% Luxembourg 10 0%
Estonia 19 0% Ukraine 3 0%
Luxembourg 12 0% Latvia 1 0%
Lithuania 12 0% Estonia 1 0%
Total 31,349 100% Total 56,192 100%
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