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One of the primary obstacles Grid users face is that while a Grid offers access to many 
heterogeneous resources, a user typically needs a very specific environment that is customized to 
support a legacy application, remains consistent across multiple executions, or supports the 
idiosyncrasies of many service configurations. Resource providers cannot support the diversity of 
all the required environments while users are often unable to use what is available without 
customization. Virtualization provides a solution to these problems: virtual machines (VMs) can 
support multiple different environments on the same host and make it possible to closely control 
the usage of resources assigned to a VM.  In addition, VMs provide isolation, suspend/resume 
abilities, and potential for migration. These compelling advantages led to a growing interest in 
VM use in industry and science as exemplified by Amazon’s EC2 service and other 
Infrastructure-as-a-Service (IaaS) providers.  

This project develops a suite of “missing links” middleware that respond to needs 
identified in the current virtualization deployment efforts and provide tools to merge 
virtualization capabilities into the existing Grid fabric, with focus on the following objectives: 

• Resource management tools for virtualization that allow existing Grid providers to 
integrate VMs into the current resource provisioning model.   
• Configuration management tools for image creation, maintenance and deployment 
streamlining the process of image maintenance as well as their attestation and 
development of trust models allowing deployment of such images on Grid infrastructure.    
• Management tools for virtual namespaces and networks: network administration, site 
network administration, and autonomics.  
In this context, the project has resulted in the development and enhancements to 

virtualization software that has been adopted by various users and Grid/IaaS infrastructures: 
Nimbus: the University of Chicago’s Nimbus Context Broker enables automatic and 

secure deployment of “turnkey” virtual clusters. This functionality was first released in the 
Nimbus 1.3.3, and was subsequently improved to include the ability to contextualize clusters 
across different providers as well multiple providers in a distributed environment. Since its 
release, the Nimbus context broker has been used for multiple applications, including 
contextualization of clusters for workflow applications. 

ViNe: The University of Florida has developed ViNe, a virtual network middleware. 
ViNe is particularly appealing for virtual organizations because it allows the establishment of 
wide-area virtual networks supporting symmetric communication among public network 
resources (and others behind firewalls), does not require changes to the physical network nor to 
operating systems, and has the best performance among wide-area virtual networks.   

IPOP/Grid appliance: The University of Florida has developed a virtual appliance that 
facilitates the deployment of ad-hoc, private group clusters pools within a LAN or across a WAN. 
Enhancements to the middleware included support for self-configuring nodes using DHCP virtual 
IP addresses via a distributed hash table (DHT), and an open-source Joomla-based management 
module that allows users to create and manage their own Grid appliance virtual clusters. 

Synergistic activities with these technologies allowed definition and experimentation 
with infrastructure spanning multiple clouds and composed of virtual networks as well as cloud 
infrastructure. In particular, the University of Chicago runs the Science Clouds testbed 
(http://workspace.globus.org/clouds/). This testbed includes a site at the University of Florida, 
managed by the UF team, and supports virtual cluster appliances. The software developed as part 
of this project is also being integrated in the NSF FutureGrid testbed (www.futuregrid.org). 


