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Abstract: This demo presents a novel mobile system caled FolkMusic that supports mobile ad hoc
exploration of music that is "in the air” of a community, how that music can be shared over inter-personal
MANETS (Mobile Ad-hoc Networks).

1. INTRODUCTION

During the 80s it was very popular to bring a loud and big HiFi stereo along when walking down the streets
downtown in the cities. The music could be heard on the streets and it was shared. However, the loud stereos
were also quite annoying. When the Sony Walkman was introduced in the beginning of the 90s the music was
still on the streets. However, although the Walkman solved the problem of annoying music on the streets it also
meant another change. The persons became isolated from each other when it came to sharing music when
everybody listen to their own music through earphones.

In the end of the 90s Napster and similar peer-to-peer technologies were developed to support sharing of music
files (MP3 files) within a community. Today, amost any piece of music can be found on these networks.
However, even though Napster and similar technologies offers the opportunity for people to share music it still
means that the music is not shared on the streets. People are not mobile in their music sharing activities. The
community members are isolated, both in terms of what other community members prefer to listen to, but also
geographically.

One drawback with the loss of mobile sharing of music is that different cultures listens to different kinds of
music, and that music is often associated with a particular geographic place. Bronx for instance is often
associated with hip-hop music, whereas the city of Wien might be more associated with classical tunes.
However, while walking down the streets of a city that cannot be experienced, all we see is persons with mobile
music machines (i.e. Walkman, etc.). We are isolated and it is only our assumptions that tells us what kind of
music that is popular in the community. This isolation from the community means that, even though Napster and
similar technologies offer almost any music files to be instantly downloaded from anywhere in the world it might
be very hard to find new interesting music to download because the search engines demands the name of the
artist or the name of the song to be entered in the search field.

In this demo we have explored how to escape this isolation and bring the music back to the streets again, and
enable mobile people to explore and experience the audio community of different places without annoying its
surrounding. The demo builds on the idea of folk computing (Borovoy, 2001) and contributes to that strand of
research by focusing on audio communities rather then text based interaction. “ Folk Computing is a new way of
using technology to support face-to-face communication and community, modeled on the communicative process
of folklore. Although there is an abundance of research on new technologies to support community, very little of
it focuses on co-present communities whose dominant means of interacting is face-to-face” (Borovoy, 2001).

2. SET THEORY BASED SERVICES

In this project we have explored how mobile services can be provided based on the fundamental building blocks
of set theory. Basically, we have chosen to treat a user and his/her near close vicinity (i.e. 100 meters) as one set
which then contains elements (MP3-files). When two persons meet a union of the two sets is automatically
made. Further, an intersection between these two sets indicates which MP3-files they have in common.
However, beyond the concept of proximity triggered services, which is basically the union of two or several sets,
set theory alows us to explore complementary sets, chains of complementary sets, unions, intersections, and
elements. Further, a set of elements (i.e. music files) belongs to a face, i.e. a community member, All these
combinations leaves traces of music in the air for others to experience over WLAN based inter-personal
MANETS (Mobile Ad-hoc Networks).

The concept of traces as a way of distinguish between several interaction modalities was first introduced by
Sorensen (2000, p. 125). According to his work the audio traces left in the air of a community can be described
as ephemeral and public so that other people can experience them, and unobtrusive to avoid the traces to be as
annoying as loud stereos in the streets.

2.1 FolkMusic: Experiences audio traces of faces and places through mobile ad hoc networking
In this project we are exploring the use of persons and their relative geographical location, (i.e. if two or more
persons are within 100 meters from each other), as peers in mobile ad hoc audio networks. In combination with



set theory based services this means that a user can walk down the streets in a city and experience the music that
is stored on devices in the surrounding.

The basic idea underlying the FolkMusic system can be view as follows: As a person (A) walks down the street
in acity he/she will meet or pass by several persons on his’her way. For each person met their public music files
is represented to the user in a playlist of "folk tunes’. When a user selects a song from the playlist the music is
not downloaded as in the case of peer-to-peer clients such as the Napster client. Instead we use streaming MP3
so that the music starts instantly when the song is selected. In this way the user can easily and quickly brows
through the files available to find out if there is anything interesting “in the air” of the current community of
people without having to wait for the file to download.

2.2Hardware

In the current version the FolkMusic system consists of laptop computers equipped with WLAN (IEEE 802.11b)
PC cards. Earphones where used in this project to enable people to walk around and listen to music that others
were carrying around.

2.3 Software

FolkMusic is a PC client integrated with Napsters music folder. The FolkMusic client consist of a personal
public play list (i.e. MP3 files available for others) and a list of folk tunes displaying the MP3-files currently
available in the community. The default setting in the FolkMusic client is to display every MP3-file in the union
of co-located devices. However, more complex questions can be stated, e.g. to only show the elements (i.e. MP3-
files) that are shared with others then the user him/herself (i.e. the intersections between co-located devices and
their complementary sets which are not part of an intersection with the set that the user represents).

The FolkMusic client was programmed in Delphi and, to enable users to experience music the others carry
around directly when it is selected we choose to implement this as streaming MP3 over a TCP/IP socket.

3. DISCUSSION

There have been severa efforts made on using multiple mobile devices to support various kind of work related
activities (e.g. Davis, et al, 1999, Lamming & Flynn, 1994, and Myers, et a 1998). However, so far there has
been only few efforts made on supporting entertainment and CSCL (Computer Supported Collaborative
Learning) with mobile devices and MANETSs (Mobile Ad hoc Networks). One such example is Geney, [Danesh,
et al, 2001) a problem solving application to help children explore genetic concepts using Palm computers.
Further, there has been a lot of research made on how to implement mobile ad hoc networks MANETS) with
several mobile devices. However, the work reported so far concerns only technical issues such as admission
control, asymmetry on TCP performance, or broadcast deliveries (e.g. Pagani, 1999) without discussing or
exploring new computer enabled use situations or new application domains, which was the preliminary objective
for this demo. We have also considered the use of shared community mirrors to represent the dynamics of how
elements are shared between sets, etc. That idea has proved to be very useful before (e.g. Borovoy, et al, 1998;
Borovoy, et a, 2001). However, providing that overview would also destroy the necessity to move around to be
able to experience the music of the community. As an aternative we think that the user can create that
understanding of the community by just being mobile, and move around and share music.

Building on the concept of Folk Computing the demo adds to current research on MANETS, collaborative use
of mobile devices, and ubigitous comuting. Technically, some future work includes a porting of the FolkMusic
client to Pocket PCs with WLAN pc cards. followed by a large scale implementation and evauation. We are
planning to involve teenagers in the evaluation since they are early adopters of mobile technology, listensto alot
of music, enjoys being members of communities and might know less about the fundamental principles of set
theory then adults.

5. REFERENCES

Danesh, A, et a (2001) GeneyTM: designing a collaborative activity for the palmTM handheld computer; Proceedings of the SIG-CHI on
Human factors in computing systems, 2001, Pages 388 —395.

Borovoy, R., et a (1998) Meme tags and community mirrors. moving from conferences to collaboration; Proceedings of the ACM 1998
conference on Computer supported cooperative work, 1998.

Borovoy, R., et a (2001) Folk computing: revisiting ora tradition as a scaffold for co-present communities; Proceedings of the SIG-CHI on
Human factors in computing systems, 2001, Pages 466 —473.

Davis, R., Landay, J., Chen, V., Huang, J,, and Lee, R. (1999) NotePals: light weight note sharing by the group, for the group; Proceeding of
the CHI 99 conference on Human factors in computing systems: pp. 338-345.

Lamming, M. & Flynn, M. (1994) "Forget-me-not" Intimate Computing in Support of Human Memory, In proceedings of FRIEND21, '94
International Symposium on Next Generation Human Interface, 2-4 February 1994, Meguro Gajoen, Japan.

Myers, B., Stiel, H., and Gargiulo, R. (1998) Collaboration using multiple PDAs connected to a PC; Proceedings of the ACM 1998
conference on CSCW.

Pagani, E. (1999). Providing reliable and fault tolerant broadcast delivery in mobile ad-hoc networks; Mob. Netw. Appl. 4, 3.

Sorensen, C., and Ljungberg, F., (2001) Overload: From transaction to interaction, Planet Internet, Studentlitteratur, Sweden



