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1. Project Name, including acronym
Virtualization of multilayer transport network (NV_ML)
2. Parent project/organization, if any
This work is in part supported by NICT (National Institute of Information and Communications Technology) of Japan.
3. Technical aspect of the project

a) Research Area
Network Architecture and key technologies such as
i Virtualization of optical network infrastructure
ii Adaptive control of virtual network topology
b) Objectives and Motivations including problem statements
Network virtualization is one key technology for realizing the extensibility that enables rapid provisions of diversified service networks and robustness under environmental change. In the existing technologies, virtual networks are basically multiplexed over a common packet-based network infrastructure. This can be liable to restrict network performance and cause instability due to interference by other virtual networks.
For high-performance and robustness of virtual networks, we consider the virtualization of multilayer transport network. By adequately combining virtualized multilayer network resources such as packet switching and circuit switching, we can provide enough performance and hard isolation among virtual networks.

c) Timeframe, target date
Our objective is to apply our network virtualization technologies to a network for 2015 or later. We will therefore design the architecture and develop an experimental implementation by 2011-2012.

d) Relevant works, past and present
K. Shiomoto, E. Oki; D. Shimazaki, T. Miyamaura, “Multi-layer traffic engineering experiments in MPLS/GMPLS networks,”, Page(s): 291-293,  BROADNETS.2007, September 2007.
Y. Ohsita, T. Miyamura, S. Arakawa, S. Ata, E. Oki, K. Shiomoto, M. Murata, “Gradually Reconfiguring Virtual Network Topologies based on Estimated Traffic Matrices,” In Proceedings of  IEEE INFOCOM 2007.
K. Shiomoto, et al, “Requirements for GMPLS-Based Multi-Region and Multi-Layer Networks (MRN/MLN),” RFC 5212, July 2008. 
e) Key ideas
Multilayer Network Virtualization: Each virtual network should be capable of directly utilizing circuit-switching technologies such as wavelength and TDM (time-division multiplexing) for performance and isolation. By adequately choosing virtualized network layers and constructing a virtual network, we can efficiently achieve required capability set. 

Resource Contention Resolution: Multiple virtual networks shares common network resources, which can cause unexpected resource contention among virtual networks. The resource contention mechanism adequately resolves the contention among virtual networks and improves the performance and stability.
f) Goals and achievements
(1) Virtualization Platform and Interface: virtualizes physical network resources and allocate a part of the resources through the interface 
(2) Topology Control Algorithm: Design an adequate network topology in response to unexpected environmental changes
g) Important milestones
Experiments on research nation-wide test bed network called JGN2+ on February 2010.
h) Important publications

i) Other deliverables, e.g., open-source programs

4. Management aspect of the project

a) Start/end of the project
September 2008 – March 2012

b) Members of the project
NTT: Kohei Shiomoto, Takashi Miyamura, and Akeo Masuda

5. More information on the project

a) web site

b) Contact Person: 

i Name: Takashi Miyamura
ii Tel: +81 422 59 3527; email: Miyamura.takashi@lab.ntt.co.jp
6. Relationship with industry and standardization

a) Impact on industry, in particular to telecommunication industry
Improve the resource efficiency and robustness of network infrastructure and packet-based service network.

Enables new network services using network virtualization.
b) Expectation to standardization
Standardization of network virtualization architecture.

Standardization of interfaces between the network infrastructure and overlay virtual networks.

c) Expectation to ITU-T, in particular to the Focus Group on Future Networks
Consideration on sub-IP layer network virtualization as one feature of network virtualization
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