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Research Activities of JGN2plus and New Generation Network

JGN2plus is a testbed network to support the New Generation Network (NWGN) promoted by NICT. The network supports the R&D
activities at the JGN2plus research centers (SPARC: Service Platform Architecture Research Center) and, like the previous testbed
networks as JGN/JGNZ2, it enables us to conduct leading-edge demonstrative experiments for network R&D and various_applications.
JGN2plus is open to general researchers for R&D purpose.
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Research Activities over JGN2 (1) CT
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Wor | d6s FRacife and TranstAtlantic (21,000km) Real Time Switching and Streaming
Transmission of Uncompressed 4K Motion Pictures

- Live 4K images of 23rd Kyoto Prize Events Streamed from Kyoto to Stockholm via Chicago -

(NTT, NTT Com, Keio Univ., Tokyo Univ. of Technology, Mitsubishi Electric)
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Research Activities over JGN2 (3) NICT

Data Reservolr

fData Reservoiro : Data Grid System for Sci
I High performance data site replication between long distance places.
I High TCP stream performance is required.

Internet2 Land Speed Record (LSR)

- IPv4 Single/Multiple Stream: 8.80Gbps x 30,000km (Feb 2006)
Univ. of Tokyo, WIDE, NICT, NTTCom, etc.

- IPv6 Single/Multiple Stream: 9.08Gbps x 30,000km (Dec 2006)
Univ. of Tokyo, WIDE, NICT, NTTCom, etc.
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Strategic Vision for JGN2plus

A JGN has been supporting cyberinfrastructure as well as advanced
y'SUﬂZNJ[)\y'EI AVaidl a0 NHz2O0 dzZNE F2NJ A

Broadcasting service (IPv6, various type of multicasting, HD, 4K)
Optical networking (optical switch, GMPLSa@bda)

Other applications (remote lecture/telemedicine etc)

Next generation TCP

A To design new testbed for NWGN,

We should appreciate those variety of activities.

And testbed should be built on existing and operational technology
Testbed should support evolution of technology

T
I
I
A Testbed is used for
I Proof of concept

|
I Interna'tiongl C_oIIaboration and standardizatic NWGN R&D activity

i Social implication

i Human resource development Service Platform Architecture

Evolutional Network Technolog



JGN2plus Services
2. JGN2plus Network Outline

*1: Access Point Chugoku : Hokkaido

*2: Internet Exchange [10G] Hokuriku 1G]

*3: Partnership Access Point Chugoku (Okayama) (1G] i - Sapporo (Sapporo)
-Hiroshima Motomachi (Hiroshima) -Hokuriku (Kanazawa) i
[100M] -Ishikawa Create Lab (Nomi) i
-Techno Arc Shimane (Shimane) [100M] i Tohoku
-New Media Plaza Yamaguchi (Yamaguchi) -Toyama Institute of Information I [10G]
[1G] :

-Tohoku (Sendai)

-Tohoku Univ. (Sendai)

(1G]

-lwate Pref. Univ. (Takizawa)

R, . : S Systems (Toyama)
Hiroshima Unlv.I(ngashl Hiroshima) *3 -Fukui Super HW AP *1 (Fukui)
(Access to JGN2plus at APs of OHayama Information HW and Tottori

Information HW is available via interconnection with these networks.)

. | Shinetsu -Univ. of Aizu (Aizu Wakamatsu)
| Kyushu l Kinki | [100M] [100M]
[10G] [10G] -Information & -Akita Regional IX *2 (Akita)
-Fukuoka (Fukuoka) -Kinki (Osaka) Communication Broadway ' -Hachinohe Institute of Technology

-Osaka Univ. (Ibaraki)
-NICT Keihanna (Seika)
[1G]

-Kyoto Univ. (Kyoto)
-NICT Kobe (Kobe)
[toONVM] L

-Biwako Information HW AP *1 (Otsu) -3
-Wakayama Univ. (Wakayama)
-Yamatoji Information HW AP *1 (Nara)
-Hyogo Information HW AP *1 (Kobe)
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(Hachinohe)
-Yamagata Prefecture (Yamagata)

Nagano AP *1 (Nagano)
-Niigata Univ. (Niigata)
-Densan (Nagano) *3

-Kita Kyushu AIM Bldg. (Kita Kyushu)
-Kyushu Univ. (Fukuoka)

[100M]

-NetCom Saga (Saga)

-Nagasaki Univ. (Nagasaki)
-Toyonokuni Hyper NW AP *1 (Oita)
-Miyazaki Univ. (Miyazaki)
-Kagoshima Univ. (Kagoshima)

Kanto

[10G]

-Kanto-A (Chiyoda-ku)

-Kanto-B (Chiyoda-ku)

-NICT Koganei (Koganei)

-NICT Kashima (Kashima)
-Univ. of Tokyo (Bunkyo-ku)
(1G]

-IBBN Tsukuba AP *1 (Tsukuba)
[100M]

Okinawa - -Utsunomiya Univ. (Utsunomiya)
[1G] Shikoku -Waseda Univ., Honjo Campus
-Okinawa (Naha) [1G] [10G] Koganeii Otemachi - (Honjo)

. -Kochi (Kochi)
-NICT Okinawa (Onna) -Kochi Univ. of Technology *3

! [100M] -

-Tokai (Nagoya)
-Nagoya Univ. (Nagoya)
[100M]

Hakusan

-Reitaku Univ. (Kashiwa)
-Gunma Industrial Technology Center
(Maebashi)

JGN2plus
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-Kagawa Univ. (Kida-gun) -Univ. of Shizuoka (Shizuoka) = z fé i Yliln}anashl Information HW AP *1
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JGN2plus Services NICT

1L3: IP connection

- IP interconnection among JGN2plus users, or among JGN2plus users and other
research networks

= V IPv4/v6 dual stack, IPv6 Native (Full route), Core routers on main APs

o

=

S L2: Ethernet connection

(7;)_ - Point-to-point connection service: VLAN-based L2 point-to-point interconnection

D - Multi-point connection service: VLAN-based L2 multi-point interconnection

< V Jumbo-frame support (over 1G, 10G lines)

=

8 Int t' | Ci it
Optical Testbed nternational CIrcuits APl s
- Hakusan i (8 fibers)i Otemachii (16 fibers) g — [y i //.
i Koganei —— W,
- for experiments of optical-level transmission us TH

Operation Service + R&D
- Operation / management of circuits, equipments on APs

Operation

X T " . .
R&D - Service Platform Provisioning

-Technical supports




JGN2plus Services .
1. Optical Testbed Services NICT

(approx 50km)

Low loss SMF 8 (4 pairs Low loss SMF 16 (8 pairs)

=

JGN2plus Optical Testbed Services
U Koganei-Otemachi Section
Approx 50km one way
Single Mode Optical Fiber (ITU-T G.652) x 8

Low-loss SMF (within 20dB loss at 1550nm wavelength, without any amplifiers)
U Otemachi-Hakusan Section

Approx 12km one way
Single Mode Optical Fiber (ITU-T G.652) x 8
Low-loss SMF (within 10dB loss at 1550nm wavelength, without any amplifiers)

U We do not have an optical multiplier (optical amplifier) at the hubs or between hubs for JGN2plus Optical Testbed
Services. However, you may bring these equipments if necessary for conducting the test.

Utilizing the system

U For public use (non NICT related institutions), we can provide test space at Koganei or Otemachi.
U Please advise us when you need to bring equipments in to the hub.

U We may adjust the test schedule if any schedule conflicts are found.




JGN2plus Services .
3. JGNZ2plus International Circuits (L2/L3) Nicr
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R&D In JGN2plus SPARC
(Service Platform Architecture Research Center)

[
A
MIC / NICT MCT Other R&D
New Generation Network ____ . activities in
Promofion Forum Strategic Headquarters for NWGN R&D Internet / NGN
</ itdtexy -T2 5L NWGN Research Areas in NICT (ex. AKARI) areas
Application NW Wireless Optical NW | Photonic emm: 2l REDINWS
- Tele- Immersion e Cognitive || - Optical - Quantum k@“&
- Time - Five Nines | - FMC, etc. | Grid communication '“%‘”
Synchronization |- User Opt. ight Cryptography "APAN
[Distributionz etc. - Optical Pack
e 1 [ etc.
% . Integration
Lm\ JGN2plus SPARC (at Otemachi)
Research Topic 1 Research Topic 2 Research Topic 3 Research Topic 4 Research Topic 5

- Distributed Data Fusion - Multi layer Overlay - Cutting- Edge - Network Monitoring - Measurement
ay i Application .

Technolo E\glhn;teig;a'?ggr{n olog - Traffic Management - NW Control

- Structured / Adaptive Y . Interoperability Test /

- _P2P Traffic Engineering - Evaluation of

Advanced applications

Standardization

Overlay Technology

Testbed Network Design and Operatlcmobayashl Yamamoto)

General R&D Projects (150)

Funded R&D Projects (up to 7)




JGN Platform Services

A Provisioning of QoS
I DCN (Dynamic Circuit Network) and extended GMPLS based.
I Collaborate with Internet2, APAN, possibly GEANT
I Web service based

A Measurement
I PerfSONAR based.
I Collaborate with Internet2, APAN, possibly GEANT
I Web service based

A Overlay Services
I Planetlab/CORE (by Prof. Nakao@Hakusan) and their output
I PIAX (by Prof. Teranishi)
I Other



PIAX: A P2P Agent Platform

PIAX

P2P Overlay Network

Agents
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