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elcome to our 2nd special issue on Open

Source for Networking. Our March 2014

issue [1] focused on open source imple-

mentations of key networking protocols
and protocol stacks. Now we move our attention to tools and
applications in data networking that have been developed and
released under the open source model.

Whether you are doing protocol research, prototyping &
development or network operations, it is crucial to have good
insight into, and control over, the behavior of your systems.
This may involve instrumentation of existing systems, or build-
ing precisely controllable emulation and simulation environ-
ments. Although specialized (and closed) development,
monitoring and evaluation tools have been commercially avail-
able for many years, we are living in an era where many pow-
erful techniques and tools (both software and hardware) are
being released under open source licenses.

Open source tools give our networking community signifi-
cant benefits. We can directly inspect how such tools work,
and modify them as required if our own circumstances do not
quite match those of the tool’s author(s). By inspection we can
verify the heuristics and assumptions utilized by any tools we
rely on to report the dynamic behaviors of our networked ser-
vices and equipment. As most open source licenses encourage
a collegial environment of idea-sharing, local enhancements
are often fed back to enhance each tool’s utility for the broad-
er networking community.

As we noted in [1], open source tools and applications allow
educators world-wide to better illustrate theory using live, run-
ning examples that may be inspected and modified by their
students. The beauty of open source tools is that almost any-
one can become student, educator and contributor.

In this lIssue

In this September issue, the first two papers are devoted to
illustrate the advantages and the drawbacks of open source
hardware platforms using Field Programmable Gate Array
(FPGA). The next three papers describe some tools aiming at
facilitating experimentation in wireless networking research by
simplifying the task of implementing, deploying and testing
networking protocols. The sixth paper presents open source
packages for network simulations. Last two papers introduce
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some open source software frameworks for the support of vir-
tualization environment. Brief summaries of the accepted arti-
cles are listed below.

Open Source Hardware Platform

“OSNT: Open Source Network Tester” by Antichi et al. pre-
sents the Open Source Network Tester (OSNT), a low cost
and fully open source traffic generator and capture system.
The prototype is implemented on the NetFPGA-10G and sup-
ports 4?10Gbps traffic generation across all packet sizes and
traffic capture up to 2?10Gbps with naive host software. The
authors show how such a test is able to achieve full line-rate,
provide sufficiently accurate timestamping and be flexible
enough to allow new protocol tests to be added to the system.
“Bridging the Gap Between Hardware and Software Open-
Source Network Developments” by Forconesi et al. illustrates
how the main drawback in using Field Programmable Gate
Array (FPGA) based platform as the NetFPGA is the need of
developing network applications by using Hardware Descrip-
tion Language (HDL) that can lead to high development time.
The authors show how a reduction of the development time is
possible when the whole application is developed with High-
Level Languages (HLL), typically C/C++, and a translation
into hardware is performed with the aid of a High-Level Syn-
thesis tool. A HDL and HLL development comparison of a
network application is also carried out.

Open Source Experimentation Tools in Wireless
Networking Research

“Open-field Emulation of Cooperative Relaying in LTE-A
Downlink Using the GNU Radio Platform” by Atungire et al.
proposes the usage of open-source GNU radio tools to build a
full-Software-Defined Radio (SDR) implementation of coop-
erative relaying for an Long Term Evolution-Advanced (LTE-
A) downlink connection. The authors provide experimental
results to study the effectiveness of the cooperative relaying in
LTE-A-like scenarios. “GNURadio and 802.11: Performance
evaluation and limitations” by Vilches at al. evaluates the per-
formance of an 802.11 software-based transmitter and receiver
implementation on top of the GNU Radio platform highlight-
ing its capabilities and limitations. The authors analyze the Bit
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Error Rate and the Packet Error Rate measurements on a ref-
erence scenario. “The FINS Framework: An Open-Source,
Userspace Networking Subsystem for Linux” by Thompson at
al. introduces the Flexible InterNetworking Stack (FINS)
Framework, an open source userspace networking subsystem
designed and built for Linux-based systems. FINS makes wire-
less networking research easier by moving networking func-
tionality into userspace and building a platform for mobile
devices. The authors perform some performance measure-
ments to verify if the FINS framework is capable of supporting
some common applications.

Open Source Network Simulation Tool

“Open-source Suites for the Underwater Networking Commu-
nity: WOSS and DESERT Underwater” by Casari et al. pre-
sents two open-source frameworks, World Ocean Simulation
System (WOSS) and Design, Simulate, Emulate and Realize
Test-beds (DESERT) Underwater, that respectively address
how to bring realistic channel impulse responses into underwa-
ter network simulators, and how to allow an efficient transition
from simulations to underwater networking experiments. The
authors mention their experience and how their software has
been tested in collaboration with major institutions and mod-
ern manufactures in the field.

Open Source Software Frameworks for the support of
Virtualization Environment

“A Flexible Quagga-Based Virtual Network With FIB Aggre-
gation” by Abraham et al. describes an extension of the open
source VirtualBox to build a virtual network consisting of
many virtual routers each running an instance of Quagga and
fed with real-time routing data. Through this system the
authors are able to monitor the virtual routers’ Forwarding
Information Base (FIB) size and CPU usage, to demonstrate
the effectiveness of a proposed FIB aggregation mechanism
under a realistic network environment. “Optimal Deployment
of Open-Source Application Servers providing Multimedia
Services” by Femminella et al. introduce how to make use of
Java Call Control (JCC) Application Programing Interfaces
(API) for managing Session Initiation Protocol (SIP) sessions
and Media Gateway Control Protocol (MGCP) connections.
Then inspired by the results of an extensive experimental cam-
paign, the authors consider resource allocation and configura-
tion management of application servers in a virtualized
environment, so as to extract useful configuration and deploy-
ment information. In addition, they also use these results to
define an effective model to predict the achievable throughput
of service platforms in calls per seconds.
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