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Abstract—The purpose of this demonstration is to show the
functionality of EDIV tool to manage distributed virtualization
scenarios that are deployed on PASITO, a federated experimen-
tation infrastructure created and coordinated by RedIRIS (the
Spanish Research and Education Network). The demo presents
the different phases a researcher would follow to create and
deploy a virtual network scenario to experiment with new
protocols or services using the EDIV deployment controller,
involving design, deployment and interaction steps.

Index Terms—YVirtualization, distributed management, feder-
ated testbeds, VNUML

I. INTRODUCTION

Large and federated multi-user platforms, such as GENI [1]
or FEDERICA [2], are being created to provide researchers
with real testbeds where they can deploy network and service
scenarios to experiment with the new services and protocols
that will shape the Future Internet.

Virtualization [3] is one the key technologies used for such
purpose, as it decouples physical and logical resources in these
infrastructures, allowing to dynamically and concurrently build
several testbeds scenarios over a common infrastructure in an
inexpensive way, avoiding physical devices reconfiguration.

EDIV (Spanish acronym for Distributed Scenarios with
VNUML) project [4], a partnership between Telefonica 1+D
and UPM, has developed an open source tool to manage
distributed virtualization scenarios. The goal of the proposed
demonstration is to show the functionality and advantages of
the EDIV tool to easily provision large and complex testbed
scenarios over the distributed infrastructure of virtualization
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servers of PASITO project [5] (a federated experimentation
facility created by RedIRIS).

II. EDIV

The EDIV project has developed a wrapper to VNUML [6]
(a framework to create virtual network scenarios which uses
UML [7] as virtualization technology) to allow the transparent
management of distributed scenarios. The EDIV architecture
is depicted in Figure 1. It is based on a set of deployment hosts
and a deployment controller. This controller processes the
VNUML scenario specifications and it is in charge of invoking
a segmentation module, which allocates each virtual machine
to one of the specific deployment hosts. It uses a modular
approach so that the allocation algorithm can be developed
independently [4].

Based on the result of the segmentation process, the con-
troller coordinates the required operations to implement and
manage the scenario in a distributed mode. Specifically, it is re-
sponsible for splitting the global specification into several sub-
specifications for each host, which contain a “fragment” that
is processed by each local VNUML instance. The controller
also prepares the interconnection of VMs in different hosts
and conveniently configures 802.1Q virtual networks (VLAN)
in the network switches. OpenVPN tunnels [8] are used when
deployment hosts are not locally connected.

The controller interacts with deployment hosts and other
network equipment (e.g., switches, routers) over a dedicated
network (named management network) which can be associ-
ated to a preconfigured VLAN/VPN (as shown in Figure 1).
It is assumed that IP connectivity in the management network
is preconfigured in all hosts and deployment controller before
starting operation.
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III. PASITO

The main objective of PASITO [5] project is to provide
a physical network platform to test next generation telecom-
munication services. It has been created and coordinated by
RedIRIS, the Spanish NREN (National Research and Ed-
ucation Network), with the cooperation of several Spanish
specialized research groups hosting the platform physical in-
frastructure (e.g., servers). Additionally, RedIRIS provides the
interconnecting network backbone, part of the infrastructure
and the supporting services (based on middleware which
eases the use of the platform), whereas the research groups
provide the rest of the test infrastructure, composed of servers
and network equipment. Its high level topology is shown in
Figure 2.

In summary, PASITO consists on a wide-area network, com-
posed of different interconnected nodes deployed in several
administrative domains. Each node is connected to a layer-
2 backbone network through a router or switch interface.
Internally, each node involves several subnets (maybe im-
plemented using 802.1Q VLANSs) and one or more physical
servers connected to such subnets.

Regarding the virtualization capabilities, each node in PA-
SITO provides one or more virtualization servers running
virtualization solutions like Xen [9] or VMware ESX [10]. In
this way, the servers can be easily shared among researchers
without having to reinstall them for each experiment. In order
to make experiments, researchers will have to create their own
virtual machines and deploy them to the servers.

Virtualization servers also provide the capabilities to deploy
virtual network scenarios based on the EDIV/VNUML tool [6]
(composed of bridges, routers and virtual machines intercon-
nected following a user-defined topology). A EDIV controller
allows users located in any node (or even located outside
PASITO) to deploy and interact with these virtual network
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scenarios, either including servers in their node or in other
nodes.

IV. DESCRIPTION OF THE DEMO

The proposed demonstration shows how the EDIV tool can
be used to build and manage several simultaneous virtual
network scenarios over the PASITO distributed infrastructure.
It will be performed using one laptop in the TridentCom venue
(Washington DC, USA) with the EDIV deployment controller
installed. This laptop will access to the PASITO platform using
a VPN tunnel (acting as management network) through the
public Internet in order to carry out the different management
operations proposed for the demo (as shown in Figure 2).

Basically the demo will present the different steps a re-
searcher would follow to create and deploy a virtual network
scenario to experiment with new protocols or services (Fig-
ure 3). In particular:

o Scenario Design. The first step consists on designing
the experimentation scenarios using a high level de-
scriptive specification based on XML (i.e., the VNUML
language [6] used by EDIV tool). In the demo we will use
preconfigured scenarios involving an important number of
nodes (more than 50 virtual machines).

o Scenario Deployment. Second, EDIV controller will be
used to deploy the scenarios over the PASITO virtualiza-
tion hosts. The EDIV controller transparently splits and
distributes all the virtual machines that made the sce-
narios among the different physical nodes using custom
algorithms (e.g. round robin, etc). It also automatically
configures all the required interconnections among the
virtual networks to ensure connectivity in the scenario.

e Interaction with scenario. Once the scenario is deployed,
the user can interact with it through centralized manage-
ment operations (e.g., automated execution of commands
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in the scenarios nodes) using the EDIV controller or
direct access to virtual machines using the EDIV console
management capabilities. Both possibilities are shown in
the demonstration.

In the demo, several scenarios will be deployed and man-
aged simultaneously, showing how EDIV users in PASITO can
use the platform concurrently without interference.

(1]
(2]

(3]

REFERENCES

L. Peterson, “GENI Facility Design”, GENI Design Document, GDD-
07-44, GENI, March 2007.

Federated E-infrastructure Dedicated to European Researchers In-
novating in Computing network Architectures. [Online]. Available:
http://www.fp7-federica.eu/

F. Galan, D. Fernandez, W. Fuertes, M. Gomez, J. E. Lopez de
Vergara, “Scenario-based Virtual Network Infrastructure Management
in Research and Educational Testbeds with VNUML: Application Cases

[4]

[5]
[6]

[7]
[8]
[91

[10]

PASITO high level architecture and demo setup

interaction with scenario

opn l

PASTO
NODE3

PASITO

Network

'%E,qulpmem

. .
Q. Virtualization
Servers

Using EDIV to build and manage distributed virtualization scenarios in PASITO

and Current Challenges”, Annals of Telecommunications, Special issue
on Virtualization, 2009, in press.

F. Galan, D. Fernandez, M. Ferrer, F. J. Martin, “Scenario-based
Distributed Virtualization Management Architecture for Multi-host En-
vironments”, System and Virtualization Management Workshop (SVM
2008), CCIS 18, pp. 49-60, Munich (Germany), October 2008.

Proyecto PASITO [Online]. http://www.rediris.es/proyectos/pasito/

Virtual Network User Mode Linux [Online]. http://www.dit.upm.es/
vnuml

J. Dike, “User Mode Linux”, Prentice Hall, 2006.
OpenVPN [Online]. http://openvpn.net/

P. Barham et al., “Xen and the art of virtualization”, 19th ACM
Symposium on Operating Systems Principles, pp. 164-177, Bolton
Landing, NY USA, 2003.

VMware ESX Server [Online]. Proyecto PASITO [Online]. http://www.
vmware.com/lasp/products/vi/esx



