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1. Introduction
We describe Trinity, a wide-area virtual network

management framework which acts as an infrastructure
provider to manage the physical resources and service
provider to build and manage virtual networks on the
physical resources. As shown in Figure 1, Trinity treats
VINI [1] as the infrastructure provider and Emulab [2]
as the service provider.

2. Summary
Currently, ISPs function as both infrastructure

providers (who manage routers, data centers) as well
as service providers (who deploy network protocols) si-
multaneously. Cabo [3] (“Concurrent Architectures are
Better than One”) proposes decoupling these two roles
by using virtualization techniques to run services over
equipment owned by different infrastructure providers.

VINI is a virtual network infrastructure which allows
researchers to create their own arbitrary topologies and
test the protocols under realistic but controlled environ-
ment. The software which is used to implement current
version of VINI, Trellis, is in large parts derived from
PlanetLab. Main difference between VINI and Planet-
Lab is that VINI allows experiments to create their own
network topology which is overlayed on top of physical
topology.

Emulab allows users to create their own network
topologies which are then embedded on the physical
topology. However, the main Emulab doesn’t use vir-
tualization but allocates entire physical nodes to exper-
iments. The Emulab management framework provides
users an interface to create their experiments in famil-
iar NS2 syntax and sets up the topology, allocates re-
sources, and helps users manage experiments.

Trinity leverages the strengths of Emulab for building
and managing experiments and VINI for instantiating
virtual networks on a shared infrastructure. The inte-
grated framework serves as an instance of the function-
ality split between infrastructure and service providers
proposed by Cabo.

3. Challenges
Implementing Trinity entails several challenges:

• Resource specification: The global view of re-
sources advertised by VINI and the virtual em-

Figure 1: Initial prototype. Sequence of steps from user

submitting a request for a topology to the actual creation

of slices, tunnels, virtual interfaces, etc

bedding specified by Emulab to VINI should be in
commonly agreed language.

• Embedding of virtual topology over physical topol-
ogy: Trinity must determine how virtual nodes and
links map to the underlying phyiscal resources.
This mapping is NP-hard [4].

• Topology instantiation: Once the resource requests
are granted, Trinity must instantiate slices and
tunnels on the physical nodes.

• Resource management: Trinity must manage
the allocation, de-allocation, revocation and sub-
leasing of physical resources.
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