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The National Institute of Informatics
(NIl) is promoting the development of
the Cyber Science Infrastructure (CSI)
through cooperation with universities
and other organizations. CSI supports
Japan's academic research and educa-
tional activities and strengthen interna-
tional competitiveness.

SINET3 plays an important role as the
core component of CSI.

Cyber Science Infrastructure

Virtual research organization over CSI

Construction of new Development of
software and databases human resources and skills

Development of scholarly and academic information
and institutional repositories

High-performance computing among university
supercomputer centers and research institutions

SINETSV‘t’ggﬂ; operations in April 2007, and m replaces the
3 prewous SINET and Super SINET. SINET3 plays an important role
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, as the core component of the Cyber Smence Infrastructure (CSl).
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Deployment of research grid software for
collaborative utilization of supercomputers

University PKI initiative for secure and reliable
infrastructure

New ultra-high-speed network: SINET3

Inter-University Research Institute Corporation
Research Organization of Information and Systems

Contact SINET Planning Team, Academic Network Division
National Institute of Informatics
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Network Architecture of SINET3
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Before April 2007, the National Institute of Informatics (NII)
had operated two academic infrastructures, the Science
Information Network (SINET) and Super-SINET. SINET was
a nationwide academic internet backbone, and it promoted
research and education at more than 700 universities,
research institutions, and related entities. The network provided
pure IP-based services, and the line speed was up to 1 Gbps.
Super-SINET provided a high-speed network environment, with
line speeds up to 10 Gbps, to academic institutions concentrat-
ing on such research areas as high-energy physics, nuclear
fusion science, space and astronomical science, genome analy-
sis, nanotechnology research, simulation sciences, and grid
computing.

After taking into consideration the increasingly diversified require-
ments and functional limitations of current equipment, i.e. IP
routers, NIl decided to construct SINET3, a next-generation
academic infrastructure that integrates SINET and Super SINET.

SINET3 is hybrid network composed of layer-1 switches and
IP/MPLS routers. It provides layer-1 end-to-end circuit services
as well as IP and Ethernet services in a cost-effective manner,
and it enables flexible resource allocation in response to service
demands.

The network has a two-layer transport structure with edge and
core nodes. To reduce the number of expensive IP routers
and provide multi-layer services, the network does not have
IP routers in the edge layer. The edge node is an edge layer-1
switch with layer-2 multiplexing. It is located at a university or
research institution and accommodates user equipment. The
core node is composed of a high-end IP/MPLS router and a
core layer-1 switch located at a public data center.

As of April 2007, the network has 63 edge nodes and 12 core
nodes, i.e., 75 layer-1 switches and 12 IP/MPLS routers. The
line speed between the edge and core nodes is 1 to 20 Gbps,
and the backbone line speed between the core nodes is a
maximum of 40 Gbps. The network deploys Japan’s first
STM256 (40 Gbps) lines between Tokyo, Nagoya, and Osaka.
The backbone links form three loops to enhance network
resiliency nationwide and to enable quick service recovery
after network failures. The topology also enables efficient use
of network bandwidth by sharing backbone links among users
for all services.



SINET3 Services

Bandwidth-on-demand Services .

Bl (Gecinaton curstion, baniwicth, rout option)
SINET3 provides bandwidth-on-demand (BoD) i
services on layer-1. Users can specify destina-
tion, duration, bandwidth with a granularity of 150
Mbps, and route option. The BoD server receives
reservation requests, schedules accepted reser-
vations, and triggers layer-1 path setup.

Service Categories in SINET3

SINETS3 has five service categories: trans-
fer layer, secure (VPN), quality-of-service
(QoS), bandwidth-on-demand(BoD), and
network performance monitoring.
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SINET3 will give users network information, such as
backbone traffic and delay. Accesss to this information
should help to improve usability and facilitate network
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SINET3 Technologies

Accommodation of Multi-layer Services

L3 and L2 traffic are accommodated in the shared bandwidth by L2 multiplexing and are transferred to IP
routers, where traffic is encapsulated with MPLS* labels as needed. L1 traffic is assigned a dedicated

bandwidth and separated from L3/2 traffic. The bandwidth of L2/3 (or IP/MPLS) traffic can be hitlessly
changed by LCAS*.

*MPLS: Multi-Protocol Label Switching, LCAS: Link Capacity Adjustment Scheme
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Accommodation of Multi-VPN Services

L3VPN, L2VPN, and VPLS are logically separated by internal VLAN tags and logical routers. Each
logical router exchanges different protocols for each VPN service. L1VPN and on-demand services need
GMPLS* protocols to set up layer-1 paths and have a separate control plane from that of the IP routers.

*GMPLS: Generalized MPLS
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Accommodation of Multi-QoS Services
Layer-3/2 QoS:

- User priority bits of internal VLAN tags are marked at edge L2 MUX.
- User Priority bits are mapped into DSCP (IP) or EXP (MPLS) bits at IP router.
- There are four priority (forwarding) classes: EF, NC, AF, and BE.

Layer-1 QoS:

- Layer-1 switches assign the end-to-end bandwidth on demand.

Marking user priority bits

Mapping user priority bits
by identifying IP/Ethernet header

into IP DSCP or MPLS EXP bits
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*Smallest packet delay E1° é?,v

*No delay variance
*No packet loss

Architecture of Bandwidth-on-demand (BoD) Services

The BoD server receives reservation requests, schedules the accepted requests, and triggers layer-1
path setup of the source layer-1 switch via L1-OPS. The source layer-1 switch sets up the path to the

destination by using GMPLS. The BoD server changes the bandwidth of L2/L3 traffic by LCAS via
L1-OPS as needed.

Destinations, duration, bandwidth, and route option
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