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ABSTRACT
The Parks PDA is a lightweight, handheld device for theme
park guests that functions as a combination guidebook, map,
and digital camera. Together with a small team of artists
and designers, we created a prototype Parks PDA and con-
tent for a three hour guest experience, including a camera
interface, a hyper-linked guide book, three games, an ani-
mal spotters guide, a cross-referenced map, animated movies
with lip-synched sound, a ride reservation system, and more.
Over 800 visitors to Disney’s Animal Kingdom� theme park
tested the Parks PDA over a two week period.

Developing the software for this test posed a number of chal-
lenges. The processor and memory of the target device were
slow, the screen was small, and we had only three months
of development time.

We attacked these problems using Squeak, a highly-portable,
open source Smalltalk implementation. We ported Squeak
to the target device and used it to provide nearly bit-identical
behavior across four different platforms. This supported a
cross-platform development style that streamlined the pro-
duction of both software and content. We created a tiny
user interface and application framework for pen-based de-
vices and implemented a simple card-stack media editor and
player using it. We isolated and addressed several challeng-
ing performance issues.

The project was completed on time and guest response was
favorable. Looking back, we can identify seven aspects of
Squeak that contributed to the success of the project. In
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Figure 1: The PDA Showing the “Home Page”.
There are five hyper-link buttons on the screen. To
the left of the screen there are seven silk-screened
buttons. Attached to the right is the digital camera.

fact, we feel that Squeak was the ideal tool for this job.

1. INTRODUCTION
By the late 1990’s, computers were becoming small and light
enough that you could carry one everywhere, even on vaca-
tion. At Walt Disney Imagineering R&D, the big question
was, could you create a user experience on a handheld de-
vice that was both fun and useful enough to justify carrying
that device in a theme park? For us, a color screen was
essential. Unfortunately, theme park guests spend much of
their time outdoors where an ordinary backlit color liquid
crystal display (LCD) becomes illegible. In late 1999, Sharp
announced a very compact personal digital assistant (PDA),
the Zaurus MI-C1, that had a reflective color LCD display
that worked well even in direct sunlight. The MI-C1 was
one of the first PDA’s to have such a display. The MI-C1
also supported a camera, another essential feature for us.

With a new medium, such as a PDA in a theme park, pro-
viding a new content is challenging since there are no prior
examples to study. It is even possible that the medium itself
has a fatal flaw. We decided to test this new medium by cre-
ating a working prototype with enough content to support
three hours of use in Disney’s Animal Kingdom� theme park
and to test it on 800 randomly chosen guests. The business
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mission of this test was “to rapidly evaluate the potential
appeal of a PDA user experience for theme park guests that
might ultimately take advantage of wireless connectivity and
location-sensing technologies without having to wait for the
maturation of those technologies.”

The production team for this test consisted of nine creative
staff – artists, designers, and show writers – plus two pro-
grammers. We had three months to create both the content
and the software. We also needed to integrate hardware
components such as a digital camera and a location sensing
system. Using most languages and development processes,
this would seem ambitious, perhaps even impossible. For-
tunately, we had a secret weapon: Squeak[5]. Squeak is a
highly-portable, open-source Smalltalk implementation with
a modest memory footprint and an easily extensible virtual
machine. Yoshiki Ohshima had already ported Squeak to
an earlier Sharp Zaurus model with good results.

This paper explains how Squeak supported the object-ori-
ented programming techniques and cross-platform develop-
ment processes that made the project an overwhelming suc-
cess. Towards the end of the paper, we identify seven prop-
erties of Squeak that were key to that success.

2. A PDA FOR THEME PARKS
The Parks PDA is a lightweight, handheld device for theme
park guests that functions as a combination guidebook, map,
and digital camera. Our prototype Parks PDA contained
content for a three hour guest experience covering about a
third of Disney’s Animal Kingdom� theme park. In addi-
tion to the hyper-linked guide book and camera, the Parks
PDA contained three games, an animal spotters guide, a
cross-referenced map, a number of animated movies with
lip-synched sound, a simulated ride and restaurant reser-
vation system, an online shopping application, and a short
feedback survey.

2.1 The Guest Experience
This section describes guest’s experience of using the Parks
PDA. All the guests in a group (e.g., a family) typically
shared a single Parks PDA device, either by standing close
together or by passing the unit around.

Hosted Narrative
Upon entering a new “land” (part of the park) guests were
automatically prompted to play a narrative hosted by an
animated character who explains the “story” of that land.
Since the earbud allowed only one guest at a time to hear the
audio, a repeat button was provided to allow every member
of the party to enjoy this experience.

Digital Map and Index
Either the digital map or an on-screen index could be used
by guests to locate and learn about attractions, shops, restau-
rants, and restrooms. All information was cross-indexed, al-
lowing the guest to quickly jump between the map and the
information pages.

Sign Posts
Guests came upon sign posts distributed throughout the
park marked in a simple code consisting of four basic shapes.
By entering this code using the silk-screened symbol buttons

on the Parks PDA, the guest could get detailed information
in the form of audio, text and images about the plants or
animals in that location. Symbol codes were used to create
a detailed botanical tour of one section of the park.

Ride Reservations
Guests could use their Parks PDA to make a reservation for
one of the most popular rides. To make sure that they had a
chance to take advantage of this feature, they were prompted
with an invitation as they passed selected locations for the
first time. If they made a reservation, then shortly before
the reservation time, a reminder was presented, giving them
a comfortable amount of time to get to the ride. When
the guest and their party arrived at the ride, they showed
their “electronic ticket” to the attendant and were allowed
to bypass the queue line.

Games
While guests were waiting in the queue lines of other attrac-
tions they could pass the time enjoyably by playing inter-
active games themed to reinforce the attraction they were
about to see.

Digital Picture Taking
Guests could use the PDA’s digital camera feature to take
pictures during their test session. The camera interface in-
cluded an easy to use erase function. Guests could take an
unlimited number of photos as long as they kept a maximum
of 40.

Online Picture Viewing
Back home, guests could visit a website and enter their ID
and password to access a page showing a map in the same
graphical style as the one that appeared on the Parks PDA,
but with thumbnails of their pictures placed around the map
in the approximate locations where the photos were taken.
The guest could either view full-sized versions of their photos
on the screen or print them out. The map showing the
thumbnails could also be printed as a record of their visit
and an implicit invitation to return to the park.

2.2 User Testing
The Parks PDA was tested on over 800 guests over a two-
week period. PDA’s were distributed to guests who agreed
to participate. After using the Parks PDA for two to four
hours, the guest returned it and gave us their feedback about
the experience.

Selection
Guests were chosen at random by Walt Disney World Mar-
ket Research staff, shown an example Parks PDA, and in-
vited to participate in the test. Most people visit theme
parks with family or friends; we chose one adult member of
each party to be our primary contact for the test.

Registration
Each guest was directed to a registration area where they
were assigned a unique ID and password and given a num-
bered Parks PDA. The guest name, ID, password and PDA
number were recorded in a database. The guest name and
ID were also downloaded into the Parks PDA via IrDA. Hav-
ing the guest name and ID in the Parks PDA allowed the
experience to be personalized and simplified tracking of their
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