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ABSTRACT

This paper describes a new method of interaction with
mobile data types that allows users to transfer and access
information that they need on the go. Mobile data types are
considered any piece of information that the user will likely
need when they are away from their computer, but that they
regularly access at their Personal Computer (PC). GurunGo
allows users to seamlessly transfer mobile data types to
their mobile device, without changing their interaction with
the information sources.
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INTRODUCTION

Users have access to alarge amount of information on their
personal computers that helps them to make decisions and
be informed. Although this plethora of information is
available to a user when they are using their Personal
Computer, there is a limitation on how the user can take
that data on the go. There has been a lot of work with
mobile technologies to synchronize information that is
available on the PC with what is available on the mobile
device. The main problem with the synchronization
approach is that many of the data types that are
synchronized are data types that usually persist on the
user's personal computers such as email, contacts, and
calendar events. GurunGo is trying to address the problem
of transferring mobile data types that the user needs when
they are on the go and usually do not remain saved on the
users PC. Examples of such data types are: driving
directions, weather conditions, and to-do/shopping lists.

GurunGo addresses the problem of users having access to
mobile data-types on the go by transferring them and also
augmenting them. GurunGo alows the user to identity
mobile data types during their usua interaction with their
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Personal Computer. Once the mobile data type the user is
interested in is identified, the system tries to enhance the
information by augmenting its content or augmenting the
possible presentation of the information on the mabile
device.

One of the proposed solutions to accessing mobile data
types has been to offer services on the mobile device that
allow the user to find and download the information they
desire when they are away from their PC. This method
usually requires the user to subscribe to data transfer
services that charge per use. Another drawback of this
method is that it requires the user to learn a new
information retrieval interface as well as new data entry
techniques on the mobile device. GurunGo addresses this
by allowing the user to locate the information in the same
manner they are use to on their PC, and gives them away to
transfer it and view it on the mobile device. Additionaly,
users are more likely to encounter information they will
need on the go during their usual interaction with their
personal computers than when they are already away from
their PC. This is better supported by GurunGo's style of
information access.

The rest of this paper describes the details of GurunGo, its
implementation and future directions.

GURUNGO OVERVIEW

GurunGo — the Guru on the Go — serves as a helpful aid to
users as it provides them with information that they have
identified that they need on the go, augmented to make it
more helpful and easy to retrieve or perceive. The current
implementation allows for the transfer of driving directions
and shopping list items, as well as automatic weather alerts.
GurunGo aso alows for the transfer of short notes. The
mobile device that supports the implemented version of
GurunGo is the Windows Mobile SmartPhone.

Driving Directions

A user may look up driving directions using a popular
service such as Google Maps [1] and send them to their
phone via GurunGo. The user will use the familiar Copy
and Paste interaction technique in order to identify the
information they would like to transfer. The GurunGo icon
in the taskbar allows the user to send the contents of the
clipboard recognized as driving directions to the phone. If
the user chooses to send the direction to the phone, their
content will be speech synthesized and the directions and
synthesized audio files will be transferred to the phone
trough USB or Bluetooth. On the phone a
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Figure 1. (a) The main screen of the Directions Application,
(b) A step in the directions

specialized GurunGo application will present the user with
a specialized interface that displays the directions. The user
will first be presented with a screen that will allow them to
browse through all of the available directions on the phone.
A particular set of directions may be chosen, and the user
may browse back and forth through the steps at their own
pace, playing the step aloud if they so choose. Figure 1
shows the interface for the driving directions on the
Windows Mobile 2003 SmartPhone emul ator.

Shopping List

A user may come across the name of a specific product they
wish to buy, or even have a just an idea or short description
of what they need, and choose to send it to their phone as a
shopping list item. Many users nowadays use the internet as
a medium of comparison shopping. GurunGo allows users
to have a better idea of the specifications of the products
they wish to buy, their ratings and price range before going
to the store. This will also alow users to do comparison
shopping between what is available on the internet and
what is at the store. When the shopping application is ran
on the phone, the user is presented with an interface
through which they may browse all of the items which they
sent to the phone as shopping items, and see the details for
any single one. For each item, they can view the specific
product name, a summary description, the prices and
average consumer ratings (if available) for the top three
results matching a query of the item sent. This helps the
user to make informed decisions about their purchases.
Figure 2 shows the interface for the shopping list on the

Windows Mobile 2003 SmartPhone emul ator.

Weather Alerts

The final application in the current GurunGo
implementation is the automatic sending of alerts for severe
weather conditions. GurunGo finds forecast information,
and sends an aert to a user's cell phone if the forecast
predicts severe weather conditions. The forecast is based on
the zip code which GurunGo has stored, and may be
changed at any time through the user settings. The aert will
appear in the inbox as a Short Message Service (SMS) text
message, and the alert for a specific day and weather
condition will not be sent more than once.

Note Pad

Finally, GurunGo gives a user the ability to send any short
snippet of information as an SMS message. This allows
them to use their mobile device as a scratch pad for
numbers, codes, thoughts, reminders or anything else they
might wish to take with them to another location.

FEATURES OF GURUNGO

There are three important underlying features of GurunGo
that allow for the uses outlined in the section above. These
are  Computational/Processing  Displacement, Data
Augmentation and Implicit Updates.

Computational/Processing Displacement

Although cell phones are becoming more powerful, there
are still many constraints in regards to their computational
ability and processing speeds and the range of applications
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Figure 2. (a) The main screen of the Shopping Application, (b)
The product name of aresult



that have been developed. GurunGo allows for efficient
synthesis of information by taking care of demanding
processes on the PC server. For instance, GurunGo is able
to take advantage of the fact that there are many
applications on the PC that can do speech synthesis, and
then transfer the synthesized speech to the cell phone. In
future versions of GurunGo, other tasking computational
functions can be done on the PC and then transferred to the
mobile device.

Data Augmentation

GurunGo enhances the information the user selects to send
to a mobile device by plugging into web services and
finding and returning relevant information. For instance, the
GurunGo Shopping application accesses the Yahoo!
Shopping service [2] and retrieves details about the 3 most
relevant matches to the item the user chose to send to their
phone. Augmenting data with information provided by web
services allows for several possibilities. One direction is to
customize information based on a user’s location, which is
already known to GurunGo.

Implicit Updates

There are certain things that a user may want to be kept up
to date on, but that would be too time-consuming or
inefficient to check constantly. This is one of the main
premises for RSS feeds, which deliver new information
directly to a user. GurunGo can periodically poll RSS feeds
and extract information about relevant changes and deliver
these to a mobile device. Currently, it checks the Yahoo!
Weather RSS feed [3] for forecast information. As well as
tapping into other RSS feeds, GurunGo could go beyond
RSS and automatically update a user on the
state of other things that can be checked on the web,
including things like package tracking, traffic conditions
and flight arrival information.

Unlike driving directions and shopping list item details,
these data types do not always remain constant in the short
term, and are considered more of dynamic data types.
GurunGo allows users to stay up to date with changing
mobile data types such as these in near real time.

DESIGN RATIONALE
This section details the reasons for many of the decisionsin
the made during the development of GurunGo.

Data Transfer

Initially, all information transfer in GurunGo was initially
designed to be accomplished through SMS text messages.
This was abandoned for the Directions and Shopping
applications for a number of reasons. First, as the project
developed, the complexity of these applications grew. They
necessitated an ordered hierarchical structure of files, which
would have been difficult to replicate through the sending
of text messages and reassembly on the phone. The 160
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Figure 3. (a) The GurunGo cell phoneicon in the system tray,
(b) Theright-click menu of the GurunGo icon, which allows
sending of data

character limit for SMS messages also made for tedious
parsing procedures. Furthermore, when speech synthesis
was implemented, a mode of transfer that could transport
files, as opposed to just text, was needed. Intercepting SMS
messages on the SmartPhone also proved problematic due
to security issues. These security constrains are placed on
mobile phone programs, in order to prevent the
proliferation of malicious code or messages. For these
reasons we chose to have GurunGo create and send files to
the cell phone while it is connected to the PC via a
Universal Serial Bus (USB) cable.

We decided to keep SMS transfer for the weather
application and the sending of short notes, as these were
simple enough to send as text, and did not require message
interception as they are intended to be viewed as messages
and not data that require their own applications.

Interaction on the PC

To alow for easy use of our application, we decided not to
change the way that users found and interacted with
information, but provide a channel through which they can
send data. A user is able to locate information on their
computer via means they are accustomed to, and then have
minimal interaction with a non-obtrusive but easily
identifiable icon in their system tray. The information is
transferred using simple copy and paste commands, which
computer users are already familiar with. (See figure 3).
This does not require the user to do extensive interaction
with a custom application and thus avoids alearning curve.

Phone Interfaces

Due to the limited screen real estate of cell phones, each
screen has a minimal amount of information on it. This
allows for quick finding and reading of information, which
may be important to users on the go. To minimize
navigation between screens, however, details were
combined when they were related, and short enough (e.g.
prices and ratings are included in the same screen). Since



navigation across several screens was till necessary, the
item which they are al related to persists at the top of the
screen (e.g. the start and end address in the directions
application, and the product query and result number in the
shopping application). Although all navigation can be done
through the menus, the phone joystick/arrow keys may also
be used for quick navigation, taking advantage of a physical
widget that the user is already familiar with. The user is
also given the ability at any screen to go back to the
previous one, which we felt was made especially necessary
due to the sensitivity of many phone joysticks and
navigation arrow buttons.

The most likely action on any screen, although included in
the right menu, is represented on left menu item as well for
quick access. This is standard practice for SmartPhone
interfaces. In the Directions interface the left menu held the
Playback of the speech synthesize directions being
displayed on the screen. We felt it was important for a user
to be able to quickly select this function and have any step
of the directions read to them, especialy if they are the
driver as opposed to a passenger. This is favorable to a
driver being required to read the screen or find a step on a
paper list, which might require taking their eyes off the road
for dangerously long times.

ComboBox widgets were used on the main screen for each
application to afford scrolling through items in the lists.
They also provide users with an aternate view in which the
whole screen is dedicated to the list, allowing for more
efficient selection with longer lists. On the Directions
application main screen, the start and end address which is
currently selected in the box is replicated in labels below.
Due to the length of the addresses, they usually cannot fit
completely within the visible bounds of the ComboBox. We
chose repetition rather than decreasing the font size, as a
cell phone screen is aready quite small, and we did not
want to further compromise legibility.

IMPLEMENTATION
This section explains the way GurunGo works, through
some possible user scenarios.

Driving Directions

A Carnegie Mellon student, new to Pittsburgh, needs to get
from school to the Pittsburgh International Airport to catch
aflight, but she isunsure of how to get there.

PC End

She uses Google maps an interface she is familiar with in
order to find driving direction to the Airport. She selects the
directions from her browser window and right clicks on the
GurunGo cell phone system tray icon. Upon right clicking
on the icon, the program parses the contents of the
clipboard in order to examine if isin the format of a mobile
data type supported by GurunGo. Once the send as
directions option is selected the text of the directions is
divided into the multiple steps and it is speech synthesized

into files that will be subsequently played back on the
mobile device. The program then transfers the audio files of
the synthesized directions and the text files with the
directions to the phone.

Phone End

When she gets in her car, she brings up the Directions
application on her phone. The main screen comes up, on
which she can browse through all the sets of directions. On
start up, the program read the index file of the GurunGo
Directions folder and added the start and end address
combinations to the ComboBox, and recorded which
number from the index file each combination is associated
with.

When she finds the directions from school to PIT, she
selects them and clicks “Get Directions’. The program
finds the number associated with these directions, and reads
from the folder in the Directions folder with this number.
The directions text file in this folder is read and stored as a
Directions object. The distance, time and number of steps
associated with these directions are presented to her on the
screen. As she navigates to each step, it is read from the
Directions object and displayed to her on a separate screen.
As she exits campus, she clicks the “Play” command. The
sound file associated with the current step (the first one) is
found and played with a SoundPlayer object created for that
file. She does this for most of the steps, but when she is
near enough to her destination she is confident that she
knows the rest of the way and clicks “Finish”, which
dismisses the current set of directions and brings her back
to the main screen.

Shopping List

A student decides he needs a pair of noise canceling
headphones, as hislab istoo noisy and he isn’t able to focus
and concentrate on his work. He's not sure how much they
typically cost and what the best brand to buy is.

PC End

The student right clicks on the GurunGo icon in his system
tray and sends the text “noise canceling headphones’ to his
cell phone, which is connected to his PC. GurunGo sends
“noise canceling headphones’ as a query to Yahoo!
Shopping, and retrieves the 3 most relevant results. The
guery text is associated with the number which sequentially
follows the number assigned to his last query, and written
to the index file in the GurunGo Shopping folder. Details of
the names, summary descriptions, prices and ratings of the
results are written to a numbered file in the same folder.
Thesefiles are then transferred to the SmartPhone.

Phone End

The next day he is with a friend at Best Buy and they spot
various noise canceling headphones. He brings up the
Shopping application on his phone, and is presented with
the main screen, on which he can browse all of the items he
has sent to his phone. The program read the index file of the
GurunGo Shopping folder, and added all of the shopping



gueries to the ComboBox and recorded which number from
the index file each item was associated with.

When he finds noise canceling headphones on the list, he
clicks “See Details’. The number associated with the query
name is found and the corresponding file is read from.
Details of each result in this file are read into a new Product
object, and all of these Products are associated with the
guery name. As he navigates through the details of each of
the three results given to him, the program reads the
relevant details from the relevant result and presents them
to him. One of the results he finds sounds like exactly what
he wants, and the user reviews for it are great. He notices
however that the online prices are really no better than the
in store prices, and decides to buy the one in the store.

Weather Alerts

A young Carnegie Mellon professor gets to work one
morning, and decides that since it's such a nice day out and
is predicted to be so all day, calls up his fiancé and makes
lunch arrangements with her. He's busy all morning with
classes and isin and out of his office.

He has left GurunGo running on his computer, and every
minute it polls the Yahoo! Weather RSS feed associated
with the zip code he entered when he first set up GurunGo,
for forecast information, including weather codes. Each
forecast has a numeric weather code associated with it,
which represents one of about 50 weather conditions, such
as “rainy”, “partly cloudy” or “heavy snow”. GurunGo
reads the forecast information from the feed’s XML stream
into Forecast objects, and checks their weather codes
against a list of known severe weather codes. The forecast
for today has changed to include one of these codes, so the
program checks the weather file in the GurunGo Weather
folder to see if its derts include one for this weather
condition on thisday. Since it is not there, an alert is written
to thisfile and sent to his cell phone

The professor is walking out of a colleague’s office when
his phone alerts him that he has a new text message. He
opens it and sees that there is suddenly a snow storm
predicted to hit his area. Since driving on the road will be
dangerous, he calls up his fiancé and postpones their lunch
engagement until another day.

LESSONS LEARNED

Throughout the course of developing this application we
learned some lessons. One of the main lessons we learned
was about the difficulty involved with developing for
SmartPhones. Neither of us had done any programming for
SmartPhones previously, and we discovered it was not a
very developed platform. The phone that we developed for
was running on Windows Mobile 2003, which is older than
the latest version (Windows Mobile 5.0). It was aso
difficult to find sufficient documentation and help for
problems that we ran into. There are also some security
congtraints with the SmartPhone that are not widely
documented and were not evident when development began

Dealing with SM S was also difficult, again for the reason of
security concerns, in the sending and in the receiving of
messages. The concerns in terms of security exist because
of the concern of proliferation of viruses through SMS
messages.

It would have been useful to know before starting this
project that you can’t globally change the right click menu
on the PC as we had assumed. However, this actually led us
to a cleaner solution that would not change the existing
right click paradigm and the familiar user interaction
technique of Copy and Paste.

Things we found surprisingly difficult included SMS
message interception on the SmartPhone, and being able to
transfer files and folders to the phone. Something we found
surprisingly easy was adding speech synthesis capabilities
to the Directions application.

FUTURE DIRECTIONS

Due to limited time and other constraints, we had to restrict
the scope of our project and the functionality that this
implementation of GurunGo could cover. Given more time,
there are many directions which we feel that we could take
GurunGo in. This includes further enhancing the current
mobile data types, and supporting new data types.

Enhancing Current Mobile Data Types

For the driving directions application, one way of
enhancing it may be further augment the steps with map
images for each step. This would give drivers additional
confirmation and visual cues that they were correctly
following directions. The effectiveness of thisis limited by
the screen size of the phone. Although we tried to explore
this idea one of the reasons it was not implemented was the
possible distraction that it can pose to drivers. One of the
suggested solutions to this problem was having different
modes for the application. A driving mode that will speech
synthesize the directions but will not show pictures as a
safety measure, and another one that would not speech
synthesize the directions, but would show the pictures.
Another addition could be allowing users to predefine
places. For instance, one could define their address as
“home”, and it would show up in the directions application
as such whenever it was a start or end address in a set of
directions. This would allow for personalization and easier
recognition of locations.

The shopping list application could also be improved by
adding pictures of each result. This will further help the
users to make informed decisions.

The weather alert system could be leveraged to provide
other information. It could be customizable to give aerts
based on weather conditions which the user chooses, or
send alerts based on the temperature. Information could
also be provided on a specific schedule (such as when a
person wakes up or leaves work) as opposed to only for
warning purposes.



Supporting New Mobile Data Types

One data type which we explored including was contact
information. Personal details, such as names, phone
numbers and addresses could be copied and recognized, and
then be automatically added to the already existing Contacts
application on the phone. One of the main reasons it was
not added was the complexity in the all the possible formats
that such information can appear. With enough time given,
it is plausible that a parser that supports Contacts is
possible.

There are also several types of implicit updates which we
would like to support, such as package tracking, flight
arrival tracking and scheduled traffic reports.

CONCLUSION

GurunGo allows users to take information which has been
traditionally accessed trough Personal Computers, on the go
and takes advantage of the fact that the data is identified as

a mobile data-type in the PC. This leverages the computing
power and communication features available in the PC in
order to format and augment the mobile data type
information.
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