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• The explosive growth of the Internet and the availability of powerful 
computers and high-speed networks as low-cost commodity are 
changing the way scientists and engineers do computing

• Scientific research is thus increasingly being carried out by large 
communities of researchers working together in very large-scale, 
cooperative experiments

• Such enhanced scientific endeavors require the cooperation of several 
disciplines and are increasingly involving larger teams of researchers 
that span laboratories, organizations and even national boundaries

• Effective collaboration on a global scale can only be accomplished 
through the extensive use of leading-edge information technology, 
which explains why Grid computing has emerged as one of the key 
computing paradigms of the beginning of this Century

Global-scale computing

• Grid computing is thus becoming a key 
discipline � there is an increasing need 
for developing educational materials and 
deploying training tools and environments
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A Grid-enabled academic testbed

• Project proposal

• Leverage research and disseminate Grid Computing technologies

• to advanced undergraduate and early graduate students

• to researchers who need to learn how to use Grid technologies

• to site administrators responsible for emerging Grid infrastructures

• Deploy the ‘seed’ of a geographically distributed Grid testbed, and 

use it as a framework for promoting education & outreach activities

• Key idea

• Deployment of several virtual Grid sites over a wide area using 

small clusters built with powerful servers hosting multiple virtual 

machines
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A Grid-enabled academic testbed

• An interesting environment for

• Education & Outreach activities

• A versatile “virtual laboratory” for hands-on training sessions

• Trainees can have full access to computing resources during the course

duration

• Research activities

• Deployment and test of new distributed infrastructures

• Test and validation of new middleware in a safe environment

• Dynamically test middleware configuration changes for tuning and

debugging
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Project proposal – main ideas

• Explore virtualization technologies to build a distributed computing 

environment for educational purposes

• Servers deployed in pairs and spread over a wide metropolitan area

• Each real server is split into several virtual machines using cutting-edge

virtualization tools and techniques

• Pairs of real servers host all the services needed to simulate

independent Grid sites (using the “Grid-in-a-box” concept)

• Virtualization provides server consolidation, saving hardware, 

deployment and management costs

• Virtualization make it easy to set up and tear down new environments

without time consuming installation and configuration tasks
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Project proposal – main ideas

“Grid in a Box makes virtual grids a piece of cake”

http://www.isgtw.org/?pid=1000727

• “The idea of grid in a box is to put all needed grid services on one 

piece of hardware. Instead of having several machines working 

together to host the infrastructure of a grid site, there are several 

virtual machines working on one computer - the box.”

Oliver Oberst, Forschungszentrum Kalsruhe
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Grid in a “pair of boxes” concept
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Pairs of boxes deployed in a wide area
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... even abroad!

WHRENWHREN--LILA linkLILA link

(2.5 (2.5 GbpsGbps �������� 10 10 GbpsGbps))
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Grid testbed – deployment strategies

• Hardware: Sponsorship from leading manufacturers & 

suppliers

• Intel (Xeon quad-core processors, network adapters, software tools)

• SGI (Altix XE-310 barebones w/ 2 half-sized mainboards)

• Kingston (DDR2 FB-DIMM memories)

• Seagate (SATA-II hard disks)

• Software: Open-source tools and techniques

• Virtualization provides server consolidation, minimizing hardware, 

physical space, and operational costs

• Grid middleware based on the VDT (Virtual Data Toolkit)

• VDT is a product of the Open Science Grid, a consortium of 

universities, national labs and computing centers across the U.S., who 

together build and operate a production-quality Grid cyberinfrastructure

for enabling e-Science
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Grid testbed – deployment strategies

• The use of Virtual Machine (VM) technology…
• KVM (kernel based) and Xen (paravirtualization)

• Each "guest" operating system runs its own, independent kernel

• Each physical server will host several Grid functionalities each

nested in a secure, isolated virtual machine

• The key idea is to build several entire Grid sites using small 

clusters, each composed of a pair of powerful servers

• As computer power is not an issue in a training course, the available 

hardware can be used more effectively.

• ...has several advantages

• We can multiply the available resources using virtualization 

techniques, allowing the creation of virtual environments that are 

indistinguishable for the point of view of the user, from real, 

independent physical servers, at a fraction of the cost
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• Grid-based systems emerged out of the Parallel & Distributed 
Computing community

• Grid-related technologies should then become part of Parallel & 
Distributed Computing curricula

• As we have a common goal and the same common infrastructure is to 
be shared among several research groups, an interesting approach 
should be working collaboratively

• Distributed or team collaboration is thus crucial to the success of the 
eduGRID project

Distributed collaboration
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“There is not much we can do without CPUs/cores, 

memory and disks, and networks of all kinds (cluster, 

departmental, campus, state, national and international), 

as they all hold the key to what we are trying to 

accomplish.

In other words, we need hardware.

However, what really makes or breaks distributed 

computing are people (sociology). For Grids to be a 

transformative force in scientific discovery we have to learn 

how to collaborate, how to share, how to contribute to end-

to-end solutions, how to agree on policies.”

Distributed collaboration

Miron Livny, UW-Madison
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GridUnesp optical network
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EduGrid and GridUnesp
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EduGrid and GridUnesp
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• Practical experience through hands-on work has long been recognized as an 
essential part of training education on computer systems

• Users of computer-related technologies tend to stop trying to use a new
technology if they get frustrated while attempting to understand and use it

• Grid computing concepts are not easy to grasp, and Grid infrastructures will
not turn to be simple to use in a foreseeable future

• A clear need exists: systematic training activities are required to develop new
user communities fluent in the use of such new and complex environments

• A Grid infrastructure testbed can ultimately act as a fundamental tool for 
disseminating essential concepts and practical skills needed by students, 
pratictioners, and researchers in the fields of natural and applied sciences, 
engineering and computer sciences

• Curriculum enhancements to be achieved with this initiative will ultimately
enhance our ability to produce individuals who are technologically literate, 
academically proficient, and capable of adapting to a rapidly changing world.

Closing remarks
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A tribute to our corporate sponsors


