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Abstract—With the increasing use of virtual networks and
the emergence of new technologies for creating and managing
these networks, there is the need to create a tool that makes
managing the virtual networks easy. This paper discusses the
implementation of a tool for this purpose, based on OpenFlow
and NOX technology to create virtual networks, and the features
that this tool provides.

I. INTRODUCTION

The OpenFlow platform [2] provides a new paradigm of
network control and management. NOX [1], which is a
centralized network controller for OpenFlow, creates network
applications to control the packet flows, but, this applications
provides a hard interface for humans. Hence, we developed
an efficient management tool for OpenFlow networks based on
NOX interface, called “Virtual Network Management System”.
Our tool provides the main features needed for controlling a
virtual network plataform.

II. IMPLEMENTATION

The implemented the “Virtual Network management Sys-
tem” as a web application, because we wanted an application
that can be easly accessed of any computer with an internet
connection without the need to install any software. For an
easier deployment, we implement our client interface based
on HTML, CSS, JavaScript and SVG. Also, the Web Server
was implemented with Python, to keep compatibility with
Nox. Our tool works as follows. There is an application
running in NOX that implements a web server. This web server
provides an interface to the other developed applications in
Nox over the HTTP protocol. Hence, the client of the Virtual
Network Management System tool sends a request to the
NOX web server, forwarding the query or command requested
by the user to be executed on the network. The Virtual
Network Management System is composed of three layers:
Data, Presentation and Data Processing. The Data Layer is
composed of the NOX applications that are responsible to
execute the commands and get the network information. The
Presentation Layer is composed by the HTML, CSS, SVG and
JavaScript files that are responsible for providing information
to the browser in a easy way to use. The Data Processing
Layer is implemented between the Data and Presentation
Layer. It is responsible for creating the messages to be sent
to the Data Layer, for receiving the answers of the Data
Layer, and for sending this answer for the Presentation Layer.
Some parts of the Presentation Layer are written in Scalable
Vector Graphics (SVG). It is a language that describes two-
dimensional graphics and graphical applications in XML. SVG
provides animation by the JavaScript manipulation.

III. FEATURES

Virtual Network Management System provides features for
the users such as information searching and network con-
trol/monitoring. We divided these features into three parts:
Switches Statistics, Topology and Flow Switches. The Switch
Statistics has two features. The first one is to collect and
show all switch information such as: Switch descriptions,
switch statistics, table statistics and flow information. The
other feature of the Switch Statistics is to create flows for
a particular switch. In this case, the web interface provides
a formulary for the user to search a specific switch in the
network. The Switches Topology shows the Network Topol-
ogy and Spanning Tree Topology. This tool uses a software
called Graphviz to make the topology graphs. In Topology
Graph we can see some information such as: switches IP
address, switches MAC address and the switches ports that are
connected between which other. The Switches Flows tool is
responsible for showing all the different flows on the network.
For each different flow, the tool shows the switches that
forward that flow and the corresponding input port in each
switch. Our tool provides a search formulary to make easier
the search for a particular flow. The search result is presented
as a logical topology that shows how the switches forward the
flow. In view of the logical topology there are four possible
commands: create flow, delete flow, migrate flow of one path
to another path, and move flows. In the flow migration, the
flow is moved from a path and placed in another.
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