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Abstract

Building on previous work of the OASIS group at SICS,
this paper presents a generic peer-to-peer system for the
sView personal service platform. The sView platform pro-
vides each user with a personal service briefcase from
which services may be reached using a variety of devices
and interfaces. With the peer-to-peer system, called Brief-
case Connectivity, we leverage the community of all sView
users, the ultimate purpose of which is to simplify the prop-
agation of cooperating services, to enable users to become
individual service providers, and to bring to the users a
greater number of specialized services. We suggest that
sView with Briefcase Connectivity and today’s electronic
services demonstrate a viable model to make a step toward
tomorrow’s ubiquitous computing.

1 Introduction

On a daily basis people use a wide range ofelec-
tronic servicesto enhance their lives—to communicate with
friends and colleagues, to make travel reservations, or to
access information. Electronic services may be found in
many different networks: on the World Wide Web, in tele-
com operators’ networks (e.g. voice mail), in home area net-
works (e.g. alarm control and home entertainment systems),
or in interactive digital cable and TV networks. Unfortu-
nately, the design of electronic services seldom focuses on
the user, but instead focuses on the service provider or the
devices used to access the services [5]. Recognizing this
oversight, the OASIS group at SICS1 developed the concept
of a Personal Service Environment, or PSE [3]. The PSE is
intended to make the use of electronic services easier for the
user, and for this reason focuses on increased user control,
enhanced service interoperability, and support for continu-
ous, ubiquitous access to the user’s whole set of services on

1Swedish Institute of Computer Science, http://www.sics.se.

a wide variety of devices. Conceptually, a PSE is an indi-
vidually collected and tailored set of services, available to
the user at all times, and at least partially independent of
Internet access. The reference implementation of the PSE,
called sView [4], is a virtualbriefcasethat serves as a stor-
age and execution environment for electronic services.

SView is equipped with a number of mechanisms that
mitigate the design of new services and facilitate service
interoperability. For example, theServiceDesignerservice
[6, 8] enables the user to collect and combine Web Ser-
vices2 into a single, collaborative service unit, furnish it
with a graphical user interface, and generate a fully qual-
ified sView service for use in the user’s briefcase. This
gives the user the freedom to fill his briefcase with services
catered to his needs.

1.1 Motivation

Given the creative freedom that the sView architecture
provides, it is conceivable that the body of sView develop-
ers and users in a near future will generate a large num-
ber of different services. Based on the success of today’s
popular peer-to-peer file sharing applications, it is obvious
that sView users would benefit from a network in which
they could share their services with each other. In one of
our scenarios entitledIndividual Service Provisioningeach
user can be a service provider. Using a tool like the Ser-
viceDesigner the user creates a service and then shares it
with other users in the sView community. This is the pri-
mary motivation for the present work.

But peer-to-peer computing is advantageous in other ar-
eas besides service sharing, exemplified by the multitude
of systems that utilize peer-to-peer3. Ranging from instant
messaging applications to wide-area storage architectures,
new systems are being developed that incorporate peer-to-
peer in their design. These systems leverage peer-to-peer to

2http://www-106.ibm.com/developerworks/webservices/.
3In this paper, the terms peer-to-peer, peer-to-peer computing, and P2P

denote the same concept.
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enhance system performance, increase service availability,
and to guarantee user anonymity.

To cater to both of these situations, we wish to extend the
functionality of the existing sView platform with a generic
peer-to-peer based communications layer. This capabil-
ity, in the form of a service calledBriefcase Connectivity,
will bring sView users together in an always-on network of
sView briefcases.

With Briefcase Connectivity it will be possible to design
services that leverage the community of sView briefcases
including, but not limited to: information and resource shar-
ing services; collaborative services such as bulletin boards,
chat rooms, and auctions, and other services that include
social mechanisms, such as trust chains, real-time ratings,
etc.; and distributed services that tackle complex problems.

1.2 Background

Two developmental trends characterize what is happen-
ing to the Internet today. First, the Internet is becoming
increasingly service-oriented. Nearly every public and pri-
vate institution has a web site today, and most of these give
the user access to some type of service—to manage bank
accounts, to book hotel reservations, or to search a direc-
tory for an address. Another indication that the Internet is
becoming service-oriented is the Web Services movement,
led by Ariba, IBM, Microsoft, and others. Web Services are
intended to make web sites more modular, allowing service
providers to make their web sites programmatically acces-
sible. That is, service providers will have access to service
functionality via the Web, facilitating the design of new ser-
vices.

With the increased focus onservice oriented computing,
we argue that an environment like sView will be beneficial
to users, as a unifying environment for all services. Thus,
we here introduce the main concepts of PSEs and sView
for the purpose of giving a backdrop to the present work on
Briefcase Connectivity. For more details regarding lessons
learned, the novelty of sView relative other service frame-
works, and a more precise description of the technical de-
tails of sView, please see [3, 4, 5].

In sView, users can store, execute, and even create elec-
tronic services in a personal, virtual briefcase. Services can
be reached using a variety of devices and platforms (includ-
ing graphical user interfaces on ordinary PCs, web-based
interfaces, and interfaces in mobile phones), and the ac-
companying sView server architecture ensures that a user’s
briefcase is always continuously running and ready at hand.
SView is attractive because it collects all of a user’s services
in a single, uniform environment, freeing the user from hav-
ing to alternate between service environments to access ser-
vices.

The unifying theme for the sView system is user control,

defined by openness, continuous and ubiquitous access, per-
sonalization, and collaboration.

Users should have complete freedom regarding which
services they use in their briefcase. For this reason, sView’s
service architecture is open, meaning that any service
provider, including the user, can design services for sView.

Services should be available to the user at all times and
should be accessible on a variety of devices. The sView
briefcase is accessible on a wide range of devices includ-
ing laptop computers, PDAs, and mobile phones. SView
achieves continuous access by enabling services to save
their state, making it possible for the service briefcase to
migrate between usage sessions and devices without having
to restart the services it contains.

Many electronic services require and collect personal in-
formation about the individual user. The sView framework
makes it easy to monitor and control which services have
access to what information.

One of the shortcomings of many (proprietary) services
is their inability to interoperate. The sView architecture pro-
motes service interoperation by making it possible for ser-
vices to share APIs with each other. Another level of inter-
operation is achieved by the ServiceDesigner, which allows
a user to connect Web Services to each other and to other
services in sView.

To further illustrate sView, let us consider a usage sce-
nario: our example user Michael is working in his office and
keeps his sView briefcase open and running on his office
PC. In the briefcase he has a number of services including
email, instant messaging, booking service for the spa in his
apartment building, pizza delivery, airline booking, and so
on. At five o’clock, Michael decides to leave work, and logs
out of the briefcase and walks to the subway. As he logs out,
the services in the briefcase are stopped, compressed, and
transferred to a central server for off-line access—arriving
at the server, the services are once again started and made
active. While on the train, Michael decides that he feels
like a soak in the spa and he therefore takes out his cell
phone and gains access to his briefcase remotely, using the
phone’s wireless Internet connection. He checks the book-
ings and after finding the spa completely available for the
whole evening, books the next two hours. He also decides
to order a pizza to go with his soak in the tub. When he
gets home, he gets the idea to invite his girl friend for the
evening. Using his tablet PC, he logs into sView and first
fires off an instant message with the proposal; his girlfriend,
also being an sView user, immediately responds with a yes.
Then he checks on the pizza order; the pizza has not yet
been dispatched so he changes the order to a larger size. Fi-
nally, he changes the spa booking, adding two more hours.
When Michael logs into sView on the tablet PC, it connects
via the wireless home network to the remote server and
fetches the active briefcase. Once again, Michael can in-
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teract with his services using more powerful graphical user
interfaces, since the services have been brought to the local
machine where they are now executing; thanks to the sView
server architecture, the session has never been interrupted
and the services have kept their state.

The second developmental trend of today’s Internet is
marked by peer-to-peer’s emergence as a competitive com-
puting model. P2P’s utility has historically been overshad-
owed by application designers’ preference for the client-
server model. The recent success of large-scale file sharing
applications has rekindled an interest in peer-to-peer, com-
pelling commercial and private industry alike to develop
software that incorporate peer-to-peer in their design.

1.3 Paper Overview

In the next section we describe Briefcase Connectivity.
Following this, we examine a use case involving a service
that utilizes Briefcase Connectivity—Sentinel. The next
section describes related work, and finally, in Conclusions,
we summarize our work and give some hints as to possible
future work.

2 Briefcase Connectivity

Briefcase Connectivity is a JXTA4-based generic peer-
to-peer communications system for sView (more on JXRA
below). It is intended to solve two problems. The first prob-
lem involves building and maintaining a network of sView
briefcases. The second problem is providing a general com-
munication mechanism that sView services can use to com-
municate over the sView network. On the one hand, Brief-
case Connectivity must provide a component that is acces-
sible to other briefcases via the network. On the other hand,
it must provide an interface accessible by sView services
contained in the briefcase.

Before we examine the design and implementation of
Briefcase Connectivity let us consider the following ques-
tions:

What is the novelty of Briefcase Connectivity? Brief-
case Connectivity is essentially a generic peer-to-peer sys-
tem for the ordinary user. In our design and construction of
the system we have aimed at making it as simple as possible
to use. At the moment it is easy for a developer to use Brief-
case Connectivity, and in our “Individual Service Provision-
ing” scenario5, where every user can be a service provider,
some of the services produced can easily be peer-to-peer
enabled thanks to Briefcase Connectivity. By creating a

4Project JXTA: http://www.jxta.org.
5Individual Service Provisioning is described briefly in Sect. 1.1. A

more thorough discussion is forthcoming in Fredrik Espinoza’s PhD thesis,
due in the fall of 2002.

network of sView users, who all contribute with services
and resources, we hope to generate a network effect with
positive feedback [12] where more services contributed by
members leads to higher incentive to participate in the com-
munity.

What can you do with Briefcase Connectivity in sView?
With support for peer-to-peer, service providers can lever-
age the potential small world effects of communities [1]
and produce services that add value to sView users. As
we will see below, with Briefcase Connectivity it is rela-
tively easy to create a peer-to-peer enabled service or to add
auxiliary peer-to-peer functionality to an existing service.
Consider a standard MP3 player such as Winamp6. Now
imagine adding to Winamp a peer-to-peer system in order
to present to the user a top list of the songs being played, in
all instances of Winamp, right now—or in other words the
“Real-Time Top 10”7. To do this you would need to build a
complete peer-to-peer system including the protocol design,
network interfaces, discovery, caching, addressing, etc.—a
lot of work to add a little function. In sView, with Briefcase
Connectivity, you simply call the send method of the Brief-
case Connectivity API. This broadcasts information about
which song you are currently playing to other instances of
the MP3 player. Each player in each briefcase then builds its
own top list by compiling the information being sent within
the network of MP3 players.

How does Briefcase Connectivity differ from
Jini/RMI/Sockets/. . . ? Briefcase Connectivity is at
a higher level of abstraction. This makes it easier for devel-
opers to create services that make use of the peer-to-peer
network. Furthermore, Briefcase Connectivity directly
gives the developer and end-user access to a peer-to-peer
system and a community of users. With Jini, RMI, Sockets,
etc., and even plain JXTA, a developer must expend greater
effort to achieve the same level of functionality.

What does JXTA add? JXTA adds the plumbing of the
peer-to-peer network. We believe JXTA has the potential to
become a de facto standard for generic peer-to-peer. At the
very least we expect to be able to use JXTA for a number
of development iterations of Briefcase Connectivity. As a
new and improved version of JXTA is released, we plug it
into Briefcase Connectivity and start to benefit from the en-
hancements. However, the Briefcase Connectivity system
is built in such a way that we can use any type of underly-
ing peer-to-peer system with minor alterations of interfac-
ing code [9].

6http://www.winamp.com.
7There are many reasons to use a peer-to-peer solution rather than a

server-client solution—decentralization, load-balancing, robustness, scal-
ability, etc.
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2.1 Design

At the most basic level, our design of Briefcase Con-
nectivity enables instances of the same service residing in
different briefcases to exchange messages.

In Fig. 1 we see four briefcases running Briefcase Con-
nectivity. BriefcaseD, for example, is running three ser-
vices,S2, S3, andS4. These services use Briefcase Connec-
tivity to communicate withS2 in BriefcaseA, S3 in Brief-
caseB and C, and serviceS4 found in all the briefcases,
respectively.

Figure 1. Different instances of the same ser-
vice communicate via Briefcase Connectivity.

The following list presents the design criteria for Brief-
case Connectivity: the sView network should not rely on
a central arbitrator for any significant portion of its op-
eration; the sView network should be dedicated to sView
briefcases and their services; a briefcase must be able to
discover the network; a briefcase must be able to discover
other briefcases on the network; a briefcase should be able
to discover a particular briefcase on the network; a brief-
case must be able to join/leave the network intermittently;
the joining/leaving of briefcases should not disrupt the net-
work; a briefcase must be able to communicate with other
briefcases; the communication protocol must carry service-
specific protocols; the communication protocol must ac-
commodate a heterogeneous set of service protocols; com-
munication between briefcases should be secure; Briefcase
Connectivity should maintain an accurate view of the net-
work; Briefcase Connectivity must make a best effort to de-
liver messages

We divide the design into three parts: Sect. 2.1.1 de-
scribes the network component that enables a briefcase to
participate in the network. Section 2.1.2 describes the net-
work interface that is made available to sView services. Fi-

nally, Sect. 2.1.3 presents an architectural overview of the
design of Briefcase Connectivity.

2.1.1 The Network Component

The sView network is comprised of briefcases upon which
sView services that require this network can be deployed.
Services that require a sView peer-to-peer network con-
nection with their peers use Briefcase Connectivity as a
provider of this function.

We have elected to use JXTA technology as a basis for
our design and implementation. The peer-to-peer protocols
[10] implemented by the JXTA reference implementation
exceed the requirement criteria listed in the previous sec-
tion.

Briefcase Peers. Our natural inclination is to represent
the sView briefcase as a peer on the JXTA network. To
achieve this, the Network Component must implement the
JXTA protocols [10] and become a member of a peer
group. By default, all peers are members of the “World
Peer Group” and, by virtue of the protocols required for in-
clusion in this group, are capable of discovering resources
within the group, including other peer groups, peers, pipes
(i.e., connections between peers), etc. The uniform address-
ing scheme that JXTA provides solves the problem of ad-
dressing briefcases. However, we need a way for briefcases
to interact with each other.

Peer Interaction. Peers in the JXTA network interact
with each other by invoking services. For example, a peer
might provide a client-server style service for downloading
movies. When a peer wants to make a service available
to other peers, it must create a pipe to which clients attach
their own pipes. By connecting their pipes to the server
pipe, clients can exchange data with the server and access
the service.

In sView, we can envision how briefcase peers will in-
teract. Each briefcase runs a messaging service that is
equipped with two pipes: one to which other services con-
nect, and the other for connecting to other services. When a
briefcase joins the network, it publishes its messaging ser-
vice advertisement to the peer group. Other briefcases col-
lect these advertisements and extract the enclosed pipe ad-
vertisements when they wish to communicate. It is intended
that the messages carry sView service specific protocol mes-
sages. To eliminate unnecessary overhead, the briefcase
messages must be compact.

Briefcase Peer Group. The JXTA peer group abstraction
enables us to build a briefcase peer group that is isolated
from the rest of the JXTA network. This is advantageous
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for a number of reasons. First, we can more easily imple-
ment trust mechanisms that are valid for the entire group.
Second, we can leverage the peer group abstraction to cre-
ate specialized sub-groups on top of the primary briefcase
group. For example, a number of briefcases might deploy
an auctioning service that creates a centrally coordinated
network, similarly to the Sentinel, as we will see in Sect. 3.
Briefcases interested in the service can then join the group
and participate in a mediated auction. When the winner of
an auction is announced, the buyer and seller may join a pri-
vate one-on-one network where they conduct a secure trans-
action over encrypted channels. The peer group abstraction
also gives us the flexibility to optimize the sView network’s
organization. If we discover that a fully decentralized net-
work is sub-optimal, we can incorporate super briefcases
(reminiscent of Milgram’s highly connected peers) in the
network to create a more hierarchical organization and en-
hance network performance.

2.1.2 The Service Interface

Now that we have a network component capable of carry-
ing messages between briefcases, we need an interface that
allows sView services to access the network to communi-
cate. The idea is that any service that requires a network of
sView briefcases should not have to design and implement a
network architecture or bother with low-level network pro-
tocols. Instead, services should be able to access the sView
network via a simple interface that Briefcase Connectivity
provides. In this sense, Briefcase Connectivity can be seen
as an abstraction that provides the API to the sView net-
work protocol. The service interface defines operations for
creating and releasing a network connection as well as op-
erations for sending and receiving messages.

Several sView services in one briefcase may use Brief-
case Connectivity simultaneously to participate in the net-
work. For this reason, we need a way to deliver incom-
ing messages efficiently and correctly to specific services.
As messages arrive from the network, the service interface
will deliver the messages to the appropriate service message
queue of each service.

The Briefcase Connectivity protocol must be general in
order to accommodate any type of service communication
requirement, and simple in order to make designing sView
network services easy. The operations mentioned above—
create, release, send, and receive—suit our criteria of gener-
ality and simplicity. When a service creates a connection to
the sView network, it receives a handle to a message queue
identifiable by the service’s name and ID. It receives mes-
sages directly from the queue, and sends messages by in-
voking the send operation defined by the service interface.
When the service is finished with its network session, it re-
leases its connection and loses its message queue.

2.1.3 Putting it Together

Combining the network component with the service inter-
face yields Briefcase Connectivity. Our briefcase is repre-
sented by a fully qualified JXTA peer that participates in the
JXTA network. Briefcases interact with each other by pub-
lishing and discovering advertisements for their message
services. SView services that wish to communicate over the
network must establish a connection to the network, which
amounts to obtaining a handle to a private message queue
from the service interface. The services can then send mes-
sages via the service interface that delivers them to the net-
work component. The network component in turn sends the
message on the JXTA network to another briefcase, where
it is delivered to the specified recipient service.

2.2 Implementation

The Briefcase Connectivity architecture consists of a
peer-to-peer module, a processing and demultiplexing mod-
ule, service mailboxes, and a simple messaging protocol
and message format. When the Briefcase Connectivity ser-
vice is started in the sView briefcase, it first creates the
peer-to-peer module, called JXTAMessenger. JXTAMes-
senger creates a briefcase peer on the JXTA network. Once
the peer is established on the network, the processing and
demultiplexing module, called CommManager, is created.
This component prepares the internal mechanisms required
for formatting and processing messages to and from sView
services. When CommManager completes its initializa-
tion tasks, Briefcase Connectivity activates both mecha-
nisms. At this point, other sView services may regis-
ter themselves and receive mailboxes, called ServiceMail-
boxes, from which they receive messages. At the same time,
they may send messages as well as receive network infor-
mation from Briefcase Connectivity.

Messages arriving at the transport layer are passed up
to JXTAMessenger where they are checked for correctness
and delivered to CommManager. The messages are parsed,
reformatted as SviewMessages, and then delivered to the
appropriate ServiceMailbox. Services send messages by de-
livering them to CommManager where they are formatted
and addressed. Once formatted, they are passed down to
JXTAMessenger where they are put on the wire.

Please refer to [9] for more details about the implemen-
tation of Briefcase Connectivity.

3 Proof of Concept: The Sentinel

Let us consider electronic services in more general
terms. Many electronic services demand a high level of user
interaction and focus. Some of these services may present
information in a graphical user interface, and may require
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the user to physically interact with the GUI by making se-
lections or typing information. Other services may prompt
the user with visual or audio cues when they have completed
a task or require input from the user. ICQ, for example, is an
instant messaging application that is infamous for its highly
audible ”Uh-Oh!” that sounds when a new message arrives.
In an informal setting, such as at home, these distractions
are un-intrusive. However, in more formal settings, such as
at the office or in a meeting, such distractions are intrusive
and potentially disruptive. In a typical meeting, many of
those attending have with them mobile phones, PDAs, and
laptop computers. A potentially large number of electronic
services may be running on these devices, heightening the
risk of intrusive events disrupting the flow of the meeting.

The FEEL Project8 is a cooperative endeavor between
SICS, the FUSE group at the Royal Institute of Technology
(KTH), and the IAM team at the University of Southamp-
ton, and is part of the larger, EU funded program The Dis-
appearing Computer9. FEEL focuses on managing the in-
trusiveness of pervasive and ubiquitous technology. SICS
role in the project has been to provide a software platform
(sView) for implementing the project’s concepts. FEEL en-
visions that each member of a planned or ad-hoc meeting
has with him one or more computing devices running the
sView briefcase. When the group convenes, their briefcases
collaborate transparently, determining a level of intrusive-
ness appropriate for the meeting. Once the intrusiveness
level is determined, all services executing in the briefcase
are forced to behave in a manner appropriate to the decided
upon level. For example, if the group decides upon a low
level of intrusiveness, an instant messaging service would
not give audio cues, and a mobile phone would redirect calls
to voice mail. Briefcase Connectivity’s ad-hoc, peer-to-peer
capability tenders the type of core functionality that makes
this possible. However, we need a service in the briefcase
that carries out this task.

Sentinel (Fig. 2) is a distributed sView service that was
developed for the FEEL project. The first implementation
of Sentinel uses Briefcase Connectivity to perform a dis-
tributed voting task. Users running Sentinel are presented
with a GUI that displays the number of active Sentinels, rep-
resenting the users who are present at the meeting. The user
adjusts a slider in the GUI to select his preferred intrusive-
ness level. Adjusting the slider activates a voting process
that is carried out among all of the Sentinels. Each Sentinel
presents its vote to the coordinating Sentinel and when the
voting process is complete, the GUI displays the average
of all the collected votes, the number of voters that partici-
pated in the election, and a color-coded panel that indicates
whether or not the user’s vote was counted in the most re-
cent election. Based on the vote results, Sentinel regulates

8http://www.dsv.su.se/feel.
9http://www.disappearing-computer.net.

how other services interact with the user.
The Sentinel service is fully replicated in each briefcase.

When the voting process begins one of the Sentinels in-
volved will take on the role of coordinator for that particular
vote. When the process is finished the result of the vote will
be broadcast to all the Sentinels involved and for the next
vote it is possible that a different Sentinel will take on the
role of coordinator. The fact that any Sentinel can perform
the coordination makes the voting system robust. If the cur-
rent coordinator were to break down another would take its
place.

One problem we noticed while working with Sentinel
was the timeliness, or rather untimeliness, of some message
deliveries. Running a group of Sentinels on a LAN pro-
duced no ill effects, but as soon as other Sentinels (which
were scattered across the Internet) joined the group, Sen-
tinel’s accuracy declined considerably. The JXTA v1.0 Pro-
tocols Specification also states:

”Due to [the] unpredictability of P2P networks,
assumptions MUST NOT be made about the time
required for a message to reach a destination peer.
JXTA protocols SHALL NOT impose any timing
requirements for message receipt.”

Sentinel employs a timing mechanism that determines
the length of the voting process; the fact that JXTA’s pro-
tocols do not support real-time applications poses a prob-
lem for Sentinel. However, JXTA’s flexibility allows us to

Figure 2. SView running Briefcase Connectiv-
ity and Sentinel.
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enhance any aspect of the technology, making it possible
to design networks that provide real-time functionality. In
addition, we can leverage JXTA’s peer group facilities to
create dedicated Sentinel groups. Within these small peer
groups we are able to implement and guarantee a higher
quality of service.

Apart from the timeliness of message deliveries, Sentinel
is free from problems. The service was easy to implement,
due primarily to the simplicity of programming to Briefcase
Connectivity’s API. At the time of writing, other Briefcase
Connectivity services have been implemented, including an
on-line help service and an instant messaging service.

4 Related Work

Today’s peer-to-peer systems can be classified into three
broad categories: centrally coordinated, hierarchical, and
decentralized.

Centrally coordinated systems operate in a fashion sim-
ilar to client-server systems. A central server coordinates
the activity of the peers in the network and mediates in-
formation that the peers may later act on, for example, to
contact each other. In hierarchical systems, the respon-
sibilities of a central coordinator are delegated to a tree
of coordinators around which peers form themselves into
groups. Of the three categories, decentralized peer-to-peer
has drawn the most interest, due to the fact that these sys-
tems are robust, scalable, and virtually self-sustaining—
characteristics desirable in distributed applications. Four
notable decentralized peer-to-peer systems are Gnutella10,
Freenet11, OceanStore12, and Project JXTA.

Gnutella. Gnutella is a protocol for distributed informa-
tion searching and sharing, implemented primarily by
file sharing applications. The Gnutella protocol de-
fines the way in which servents13 communicate over
the network. Gnutella is currently the largest peer-to-
peer network in use, boasting millions of users.

Freenet. Freenet is an anonymous information storage and
retrieval system. This description is a bit of a mis-
nomer, however, as Freenet does not guarantee perma-
nent storage. The goals of the Freenet project are to
provide a system that guarantees anonymity for both
producers and consumers of information, thwarts third
party attempts to deny access to information, and pro-
vides efficient storage and routing of information.

OceanStore.OceanStore is a wide-area peer-to-peer stor-
age architecture [2]. Currently under development,

10http://gnutella.wego.com
11http://freenet.sourceforge.net
12http://oceanstore.cs.berkeley.edu/
13A Gnutella peer is called a servent because it acts as both a SERver

and a cliENT.

OceanStore is intended to be a self-sufficient, globally
spanning archival system that links together servers
from around the world. In return for a nominal fee
proportional to the amount of desired storage space,
an OceanStore user has access to persistent data—
personal files, configuration data for a personal com-
puting device, etc.—from anywhere in the world.

Project JXTA. Project JXTA is an ongoing, monolithic
open-source effort bent on improving modern dis-
tributed computing, especially in the area of peer-to-
peer [7, 11]. JXTA’s developers claim that the In-
ternet’s three fundamental assets—information, band-
width, and computing power—are underutilized due
to the prevalence of the client-server model. The
project’s design objectives are derived from what the
JXTA designers consider to be shortcomings of exist-
ing peer-to-peer systems: the inability to inter-operate,
platform dependence, and the lack of true ubiquitous
support for heterogeneous devices. At the highest level
of abstraction, JXTA is a set of protocol specifications
that define the basic activities of any conceivable peer
in a peer-to-peer network. It is intended that this will
provide a flexible framework in which to design nearly
any type of peer-to-peer system.

The common ground shared by all of these systems is
threefold:

1. They embrace decentralization but do not necessarily
exclude centralization. All of these systems attempt to
minimize their reliance on central points that provide
functionality essential to the workings of the system
such as processing, address resolution, arbitration, etc.

2. They leverage resources—processing power, storage
space, bandwidth, digital content, human presence,
etc.—that would otherwise be underused or unused

3. They tolerate and even expect dynamic connectivity

Briefcase Connectivity is similar to Gnutella in that it
is decentralized and nodes act as servers and clients. The
main difference is that Briefcase Connectivity was designed
to be a generic peer-to-peer system on top of which ser-
vice specific protocols can be placed. This allows us to
use the communication layer for more than file sharing.
Freenet and OceanStore focus on providing reliable stor-
age of data and files within the peer-to-peer community—
Briefcase Connectivity is focused on communication be-
tween peers. When peers can communicate using any cho-
sen protocol they can also establish service specific pro-
tocols and infrastructure in parallel. Thus Briefcase Con-
nectivity is more general and could, in theory, implement
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the functionality of both Freenet and OceanStore, via sep-
arate services. JXTA is most similar to Briefcase Connec-
tivity, and rightly so, since Briefcase Connectivity builds
on JXTA. The difference is that Briefcase Connectivity is
designed to work at a higher level of abstraction, provid-
ing peer-to-peer capabilities to other services in the sView
briefcase.

5 Conclusions

We have presented the development of Briefcase Con-
nectivity. To design a generic peer-to-peer service like
Briefcase Connectivity, we needed to understand the field
of peer-to-peer. Our analysis of this computing paradigm14

taught us that it is powerful and flexible, but also that its
benefits are not easily won.

Although it is relatively new, JXTA technology offers de-
signers a powerful and flexible medium in which to build
peer-to-peer systems. Our own design and implementation
attests to this fact. Aided by JXTA, Briefcase Connectivity
enables any service to access the sView network and com-
municate with other services. We hope that the success of
Briefcase Connectivity and services like Sentinel generates
an ”sView network effect” and inspires service providers to
build new and exciting services for the sView platform.

We intend to use Briefcase Connectivity as a testing
ground for future research. This research includes, but is
not limited to: analyzing JXTA’s performance and optimiz-
ing Briefcase Connectivity; implementing an accountability
mechanism to ensure the equal and proper usage of sView
network resources; deploying a reputation system on the
sView network to spin a ”web of trust”; fine-tuning Sentinel
for the FEEL Project; and realizing our ideas for sharing in-
dividually created services between users.
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