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Abstract—Distributed media streaming has been driven by
the combination of improved media compression techniques and
an increase in the availability of bandwidth. This increase has
lead to the development of various streaming frameworks, which
currently provide the majority of the streaming media available
throughout the Internet. This study seeks to analyse a range of
existing commercial and open-source streaming media distribu-
tion engines, and will attempt to classify them in such a way as to
define a Common Analysis Framework. The common framework
will be used as the basis for a simulation tool intended to predict
the performance impacts of network configuration changes, new
features, and general scaling. The intention is to validate the
theoretical simulation tool against empirical evidence collected
from configuration and engineering extensions to existing systems.
The research will be undertaken using an experimental Computer
Science approach, in which a system is developed or extended
from a hypothesis of possible performance improvements. These
improvements are evaluated for performance and functional
viability, before making successive design changes or extensions
based upon the outcome of the previous iterative design and
evaluation steps.

Index Terms—Network simulation, Cache, Video streaming,
NS-2, Distributed Multimedia, Evalvid,

I. INTRODUCTION

Modern video streaming consists of distribution engines
(or frameworks) that provide streaming services through net-
works oriented upon the Internet [1]. However, many of these
streams are transported through a collection of various network
bandwidths and networking structures which can affect the
quality of the video transmission. We propose a streaming
media framework that provides a sufficient guideline that
assists in the prediction of performance impacts of various
changes to an existing streaming media network. We provide
our motivation in Section II, followed by our objectives in
Section III. The design of our framework is provided in Section
IV and we detail our progress achieved thus far in Section V.
We summarise our future work in Section VI.

II. MOTIVATION

The advancement of network communication has assisted in
the growth of modern video streaming media [2]. However,
since video streaming media is significantly dependent on
the characteristics of the communication medium [3], various
streaming optimization strategies and techniques have been
applied by existing streaming media frameworks to ensure a
successful video stream transmission. Since these strategies and
techniques sometimes impose certain limitations on a stream,
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we propose a Common Analysis Framework for Simulated
Streaming-Video Networks (CAFSS-Net). CAFSS-Net is in-
tended to predict the performance impacts of configuration
changes, new features, and general scaling of these strategies
and techniques. CAFSS-Net will serve as a guideline to aid
in the design of video streaming media environments. We
also intend to evaluate the performance of CAFSS-Net against
existing commercial and open-source streaming networks to
validate the accuracy of our solution.

III. OBJECTIVES

A simple video media stream consists of three components;
The encoder which reproduces the video for streaming, the
server which transmits the video and the player which plays
the media stream [4]. Our objective is to examine existing
commercial and open-source frameworks that encompass these
components by first analyzing the standard streaming concepts
applied by these frameworks. Our common foundation is
implemented in this framework to explore bandwidth perfor-
mance, the effects of different network topologies and the
different caching strategies available within the scope of our
framework. We examine the primary complexities of video
streaming which are latency, jitter and both dropped and lost
packets. We also investigate how different video specifications
[5] (such as resolution, motion in the scene, video length) may
have an impact on the performance of CAFSS-Net.

I'V. DESIGN

CAFSS-Net is in the form of a network simulation tool.
Prior to this, we propose an experiment with existing streaming
media networks to determine their features and strategies. We
aim to incorporate some of these features/strategies into our
framework to better represent existing streaming environments.
We first implement a simple server-client streaming scenario
as an initial test case for our simulation. We expand the client
distribution to determine the impact of the overall performance.
Secondly, we determine a suitable simulation tool that will
encompass a streaming media environment which supports our
objectives. We also capture some video streaming network data
from both real networks and simulated networks to validate our
simulation tool. Once our framework has been successfully
calibrated, we will perform various configuration changes
and apply features to further enhance our common analysis
framework.

V. PROGRESS

Suitable experimentation with existing streaming media net-
works yielded us with a comfortable foundation for the devel-
opment of CAFSS-Net. The following streaming environments



were investigated; Apple’s Darwin Streaming environment [6],
Windows Media streaming service [7], and Real Networks
Helix Streaming Service [8]. We determined that each of these
systems is capable of providing suitable streaming to all our
testing scenarios. We also managed to capture network traffic
data [9], [10] from both the server and the client(s). We used
this information to validate our simulation tool.

NS-2 [11] is the simulation tool which serves as the founda-
tion of CAFSS-Net. This allowed us to investigate the various
streaming concepts stipulated, but no video simulation support
was given with its initial distribution. Evalvid is a tool which
evaluates the quality of video transmitted over networks [12],
both real and simulated. We managed to integrate this tool
into our existing NS-2 framework. We verified our simulation
tool data against the data obtained from the commercial and
open-source streaming networks to validate its accuracy. We
found the difference in our initial networking tests between
our simulation tool and the existing streaming networks to be
within an acceptable margin of three percent.

In order to enhance the validity of CAFSS-Net, we used
videos from an online Controlled Library of Research [13]
with each of these videos adhering to specific criteria. These
criteria aided us to provide an acceptable foundation for our
testing. These specifications include different degrees of video
scene motion, different resolutions and a constant number of
frames for all videos. We also developed tools that can help
us determine the latency, jitter, and both lost and dropped
packets for the various transmissions through CAFSS-Net.
These tools can provide graphs detailing the statistics of the
video transmissions.

Since various caching algorithms and strategies are avail-
able for streaming, we propose the development of a simple
caching scheme. This scheme enables us to transmit the test
videos through different bandwidths imposed in our simulation
environment. Our testing thus far, applies to our simple cache
scheme to the test videos in order to compare the performance
impacts of different network bandwidths within two network-
ing scenarios [14] (a video streaming broadcast network and a
video streaming multicasting network).

VI. FUTURE WORK

Additions to our testing still need to provide a holistic
implementation of video streaming to CAFSS-Net. We still
need to explore the impact of videos with different total
frame counts and different video lengths. Since our existing
videos contained no audio, we could possibly investigate the
performance of a video stream containing audio as well. We
also need to experiment with different simulation environment
variables [15](file packetization/fragmentation sizes) and the
possible implementation of different video streaming media
caching strategies.
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