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This session will describe several advanced techniques being used to provide tenant networking services
over Software Defined Wide Area Networks (SD-WANSs) within and among specialized distributed
clouds, which leverage existing and emerging virtualization techniques and also extend those techniques
with additional control processes. Increasingly, universities and research organizations are requesting
specialized, individualized access to external cloud services, including over national and international
research and education networks. Although individual organizations would like to use existing R&E
networks, they also would like to manage and control directly the organizational flows over those
networks. Essentially, organization would like to extend their individual networks over wide area
networks, especially SD-WANSs, as extensions of those networks. Generally, organizational tenants prefer
to directly manage and control their own networks without having to rely on intermediaries for
provisioning, extensions, configuration changes, and general operations. Consequently, in response to
these requirements, architecture, tools, and techniques are being created to enable the development of
programmable virtual networks (“self-service” networks), including those based on Software Defined
Networking (SDN) for large numbers of tenants, who require autonomous management, control, and data
planes. These tools enable the development and implementation of parallel programmable virtual
networks, which are comprised of virtualized resources implemented across distributed shared
infrastructure. Especially important for such self service networks are capabilities for implementing large
numbers of multiple parallel programmable virtual networks in isolation on shared infrastructure.
Advances in programmable virtual networking have been driven by various macro trends in information
technology resource virtualization: Architecture-as-a-Service (AaaS), Environment-as-a-Service (EaaS),
Software-as-a-Service (SaaS), Infrastructure-as-a-Service (IaaS), Platform-as-a-Service (PaaS),
Container-as-a-Service (CaaS), and Anything (and Everything)-as-a-Service (XaaS). Related trends in
networking include: Networks-as-a-Service (NaaS), Internet-As-A-Service (IaaS), Network-Testbeds-as-
a-Service, and related architectural models. Although much progress in this area has been made, many
challenging issues, especially operational issues, remain to be addressed. These complex issues and
potential solutions are being investigated by standards organizations, by researchers using academic and
industry experimental testbeds to conduct investigations, and by commercial firms.
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