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Abstract

Inter-communicating devices are changing the
way that services and connections are set up
and established over a network. This paper
introduces a new paradigm for setting up a
peer connection between agents through a third
party administrative agent called the connection
oriented routing environment (CORE). In this
new paradigm, the devices no longer follow the
client/server model of communication, but are in-
stead set up to be peers of each other. Through
CORE, connections are established and main-
tained among devices. This paper will describe
the CORE network system and will show how
applications can be adjusted to fit the model
CORE creates. It will also show that the new peer
connection paradigm requires a re-structuring of
current applications and also requires a new de-
sign strategy to accommodate the requirements
such as authentication and peer specific data.

1. Introduction

Pervasive computing environments have emerged from an
increase in the number of connected devices and from the
improvement in performance of small devices. The abil-
ity to link multiple heterogeneous agents has introduced a
new problem of complexity. Complexity is increased in the
design of the network created and is inherent to the setup
of heterogeneous interconnects. The client/server model is
not always the correct solution for the connection of these
devices. It is hard to tell which agent is the server and
which agent is the client, and so deciding how to link them
is unclear. This paper introduces a new paradigm, whereby
each agent in the system is a peer of all the other agents
and connections are established through a third party agent
called CORE (connection oriented routing environment).

1.1 Third Party Connection Establishment and Agent
Discovery

Part of the design of the third party arbiter paradigm con-
sists of establishing connections between agents and main-
taining resource availability information. In a home en-
tertainment system, for example, the agents are the video
displays, the speakers, the DVD player, the CD player, and
any other components that are part of the system. CORE,
in this scenario, is parallel to the human making the con-
nections between the devices. The human is aware of the
agents in the system and has wires to create links between
appropriate devices. For example, the DVD player is con-
nected to the video display, the CD player is connected to
the speakers, and the speakers can also be connected to the
video display or to the DVD player. Like the human ar-
biter, CORE establishes connections (links) between agents
in the system. It would have to figure out which agent input
and output streams are compatible by using a set of rules
forwarded to it by the agents and processed by CORE.

1.2 Applications

In order to test current applications, we adjusted their ar-
chitecture to fit that of third party management. We cre-
ated three separate CORE dependent applications by re-
arranging their parts and connecting them using the third
party paradigm. We created a voice controlled winamp ap-
plication [1], a VNC application [2], and an RMI applica-
tion [3] and noted the changes made to the system to get
them to work successfully.

2. System Architecture and Design

When designing CORE the main focus was on handling
links instead of having the end devices worry about what
they can attach to. The CORE system consists of three
parts: a discovery mechanism, a network infrastructure,
and a rule processor. Each part is essential in the design
and will be described in this section.



2.1 CORE Discovery Mechanism

First off, agents refer to all devices or services that wish
to utilize CORE. All agents are made up of a pair of I/O
streams that can be read or be written to at any time. The
input streams and output streams can be connected to any
other corresponding output and input streams, respectively.
To discover the presence of a new service or device, an
agent must inform CORE about itself, including its capa-
bilities, when it establishes a connection with CORE.

2.2 CORE Network Infrastructure

CORE provides a network infrastructure for the connec-
tion among multiple agents. Each agent may connect to
CORE using the local network and CORE may establish
other links among connected agents. Referring back to the
example of the home entertainment center and figure 1, you
can see that even though the TV agent may connect directly
to the VCR agent, it may also connect to CORE itself and
CORE then provides the option to the TV agent of connect-
ing to all available VCR agents or a remotely located VCR
agent. This new functionality and set of options spawns
new types of applications and creates new ways to provide
services for users.
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Figure 1. The figure above shows how the input and output ports
are connected to CORE for each device and how CORE can be
used in the home entertainment connection setup.

2.3 CORE Rule Processor

The rule processor is a programming interface very similar
to a scripting language [4]. It gives the agents the option of
creating links in a different way. There can be agents that
manage how devices are connected and can change the way
they are linked to introduce new applications. This makes
it possible for the resource agents of CORE to function the
same way and have the end devices function the same way,
but for new services to be provided by switching links. All
that CORE has to do is understand and process the rules so
it can makes all this functionality possible.

3. CORE Applications- Results/Analysis

As previously mentioned, three applications were made to
test how other applications can be changed to fit the CORE
architecture. The first was the voice controlled winamp ap-
plication; the second was the VNC (Virtual Network Com-
puting) application, and last was the RMI (Remote Method
Invocation) application.

The only application that did not work was VNC and RMI
took significant tweaking to get it to work successfully.
Voice controlled winamp functioned without a problem.
Since there was no source for VNC available, not much
could be done to find a solution to the problem.

Many applications were not built for the third party peer
connection paradigm and so it takes some considerable ef-
fort to port applications over using CORE. We also noticed
that there is still much left to look into when forming per-
vasive computing applications and there are many benefits
to the paradigm presented.

4. Conclusion and Future Work

Computing devices and connectivity has become ubiqui-
tous and will continue to grow in the coming future. With
the number of devices with interconnectivity options, the
need to explore new paradigms for their setup has become
apparent. In this paper, we presented a third party arbiter
that creates peer level connections among generalized de-
vices. The CORE system shows a way to connect numer-
ous devices and be able to manage and maintain connec-
tions of agents and resources as they become available.
Right now, we have a working system of a generalize de-
vice interconnect, but still have many areas and features
to explore. Some of those include access specification,
whereby agents have the ability to restrict connection to
other agents, and automatic service composition, which has
CORE figure out to best way to link up it’s agents to deliver
a service. The Oxygen Research Group has started explor-
ing some of these areas further and continues to study the
benefits of this paradigm.
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