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ABSTRACT

In this paper, we describe the design issues andnieal
implementation of an interactive Family Message Bba
The Family Message Board enables members of a
distributed family to communicate with one anothmsth
synchronously and asynchronously via simple, peseda
digital notes. Each household running this Javaedas
software can view, create, and manipulate notesain
zoomable space. The Family Message Board will bedus
as a “technology probe” to help us understand the
communication needs of distributed families, andhédp us
design new devices to meet those needs.
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INTRODUCTION

Today's families are more geographically distrilsutban
ever. Children attend schools far away from theirgnts;
grandparents may live in a different country than
grandchildren. Letters, email, instant messagesd an
telephone conversations can help keep remote family
members up to date on major  family
events, but the patterns of everyday life are oftd@ased. In
addition, these communication techniques are dlhegi
strictly synchronous or asynchronous, and each essiff
from some bothersome complications.

Letters and email are asynchronous activities ttiamn’t
provide any remote awareness to the participatingi@s
about one another. Letters are addressed to onky on
household and require a trip to the mailbox or pofice.
Email requires computer and internet competename ti
wasted dialing up and logging in, and isolation rfro
collocated family members. Both also assume that
participants are able to read and write.

Instant messaging and phone conversations
synchronous activities, requiring both parties & fresent
to communicate at the same time, and are not pergis-
once you log off or hang up, there is no record tbhé
interaction. Like email, instant messaging requires
computer knowledge and literacy, and can lead teted
time and isolation. Phone conversations can be esipe
and are limited in the number of participants.
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Figure 1: Family Message Board

In an effort to address these problems, the Intarg
Project, a part of the European Union-funded Dissaong
Computer Initiative [7], is attempting to develombedded
technologies to improve and simplify communication,
collaboration, and creativity among distributed fhes.
We are working with multi-generational families in
Sweden and Paris as design partners, using traditio
ethnographic study and participatory design methads
addition to what we have termed “technology prob&s”
explore the communication needs and desires ofibdiged
families.

One of these technology probes is the Family Meesag
Board, a software program designed to be used &ith
digital writing surface and display where family mbers
can write or draw notes to each other, much likgpgra
sticky notes (see Figure 1). Local and remote fgmil
members can have boards in multiple locations (eagne,
work, school), and all are networked together sat thl the
messages posted show up on all the message baardali
time. As a technology probe, the Family Message oa
was designed to be adaptable to a variety of used a
scenarios so that family members could experimemd a



discover the most valuable ones (see Technologyé&so
below).

The message board can function synchronously, it
or more family members communicating at the sameefi
or asynchronously, with family members checkingithe
boards periodically for new messages. This secomdtfon
allows family members to see messages that maptadiyt
unrelated to them (e.g. “Pick up milk after workBut help
give a sense of daily events. The boards are caedeanly
to a small set of family members, removing the nded
complicated setup and remembering names, addresses,
buddy lists. There is no mouse or keyboard — jugtea -
and literacy is not required. Finally, the messdageard
hardware can be embedded in social areas of thestsroh
as a family room or kitchen, and can be made pdetain
wireless technology.

RELATED WORK

The Family Message Board design encompasses work fr
a variety of fields, which we describe below. The
technology is heavily influenced by shared whitetsba
projects in CSCW and commercial communication

Palm OS-equipped PDAs to exchange handwritten,, text
and graphic notes to other PDA’s or via email [6].

In the home, asynchronous communication via noted a
more popular email soon gave way to synchronous
communication via instant messaging (IM) and chat
applications such as AOL’s Instant Messenger artdrhet
Relay Chat (IRQ) [1,29]. Recently, both researatd a
commercial efforts have been made to identify angdl@it
additional remote awareness information availahleird

IM and chat sessions.

Nardi et al. have identified a number of uses fbr in the
workplace that fall outside of traditional commuation,
including negotiation of availability and sustaigirsocial
connections [28]. Researchers at Fujitsu are erpamting
with augmenting IM on cell phones to include icons
indicating emotions and text memos [25]. Yahoo's
Messenger IM service has recently integrated Webcam
functionality to allow users to see each other W& video
[42]. In the chat arena, traditional text-based laggtions
have been augmented with avatars equipped with a
selection of gestures and expressions [22] and ratist

software such as instant messaging. As a device forshapes that convey information about a user's #gtiv

families, our work builds on growing research into
technology for the home. In an effort to keep remémily
members connected in a meaningful way, we were
influenced by research in remote awareness. Our-use
interface design is based on past experience vdtnmble
user interfaces. Finally, our desire to involve augers in
the design process comes from experience in ppettory
design and lead to the concept of technology probes

The idea of a networked, digital writing surfacesha long
history in the CSCW literature through numerous
implementations of shared whiteboard technologie®m
early work such as Wang's Freestyle and Xerox'sadliiv
projects to more recent applications including Eatl and
Rekimoto’s Pick-and Drop, these whiteboards have
provided innovative features for synchronized, ratved
communication in the workplace [39,30,27,32].

The shared whiteboard idea quickly gravitated from

dedicated devices to standard PC desktops and frommore

synchronous activity to asynchronous messaging/itaal
notes. Lotus’ TeleNotes application was among thst f
projects to recognize the need for shared, asynaius
workplace communication by supporting virtual desgkt
sticky notes [40]. Greenberg’s Notification Collage a

graphically [37].

Our Family Message Board borrows features fromadll
these previous projects and products, but the coatimn
results in a unique application: first, it is medont home

use by a fixed set of users; second, it is meanbeoused
with an embedded or portable writable tablet digpthird,

it can be used both synchronously and asynchrogousl
fourth, it is meant to support remote awarenesgh fiit
makes use of a persistent, graphical, zoomable user
interface; and finally, it is a technology probe @ge design

is being guided by the families using it.

This first difference is perhaps the most signifita
Designing technology for the home is far differghain for
the workplace. People have goals other than imprgvi
productivity or efficiency when using technology the
home. For instance, the HomeNet study at Carnegiidvi
found that interpersonal communication (e.g. emasl)
popular than information or entertainment
applications [20]. Home users are also likely to less
tolerant of ugly, utilitarian designs and hardware
software failures. Finally, they are far more diser in
every sense of the word, than the target audien¢esany
technology products [33] — people of all ages, ietds, and

more recent example that supports more advancedabilities are potential users.

communication by allowing colleagues to post piesiand
converse via live video in addition to posting net® one
another [14].

In the commercial arena, virtual note applicatioase
ubiquitous in the PC and PDA markets. TurboNots+ai
shareware program that allows Windows PC userséate
onscreen sticky notes that can be delivered oveitkernet
via IP or via email [35]. Electric Pocket has despéd an
application called BugMe! Messenger that allowsresef

Despite these differences, households and desigagrs
household technologies continue to treat home teldwies
such as the PC as work-related devices. The sapates
in the home where family members spend most ofrthei
time interacting with one another (e.g. kitchennjlare
separated from work spaces (e.g. “home offices”)emeh
PC's are kept [23,36]. Thus, technologies suchraaikand
instant messaging that home users appear to wamedo
stay in touch with remote friends and family canvlahe
unwanted side-effect of keeping these users isdl&tem



their collocated family members, perhaps even aaysi
declines in psychological and social well-being]21

To avoid this problem of isolation, technologiesnche

embedded in more social areas of the home, or made

lightweight and portable so they can be carried ahdred
where people wish to use them. As part of the Diszaring
Computer Initiative, the InterLiving project seek®
develop technologies that do exactly this. The ewick for
home users’ desiring such technologies is compgllin a
recent study by MediaOne Labs, home users given
portable, wireless, Internet-enabled tablets cjtedability
and the ability to multi-task as the nicest featu@f the
tablet as compared to a PC [24].

Interval Research’s Casablanca project used etlapdis
field studies and consumer testing of design cotedp
gauge home users’ interest in new technologies tfa
home [15]. One of these devices, a prototype sitmtaof
a ScanBoard, provided similar functionality to tRamily

Message Board. Users could post messages using a@&oomable environment

writable LCD screen networked to other family memge
as well as scan in photos, drawings, and other pape
artifacts to be digitized and shared. Users apjptted the
ability to keep in touch with or monitor family memers in

a fun, low-cost, simple way, and specifically likatie
ability to share via scanning and to communicatariare
expressive ways.

The Casablanca project also revealed that in anidiid the
more obvious goals of simple, low-cost devices & uo
keep in touch, users wanted devices that respgutgdcy,

did not create new obligations, and offered muéipl
communication modes. The Family Message Board
addresses all of these criteria with its communarat
mechanisms. Note posting can be done synchronoliisty,

IM or chat, or asynchronously, like email. Privadg
ensured because only known family members are
connected to the network and there is no monitoaspgect.
There is no obligation to reply immediately or dt & a
message.

In addition to supporting both synchronous and
asynchronous communication, we were also interested
providing remote awareness for family members safear

by distance, making frequent face-to-face meetings
impossible. Work in this area, such as the XeroxR®As
Media Space project, and the Portholes, Peephalpd,
Thunderwire applications, has focused on helpingnate
colleagues work together and maintain informal
connections using video, audio, and icons to createal
media spaces [5,8,13,16].

In later work, the AROMA project sought to find mer
abstract representations for mapping remote a#viinto
local displays [31]. IBM’'s Babble software augmemta
traditional chat interface with “social proxies” small
digital dots that moved in and out of a circle todicate
participation in a conversation [10]. Recently, @asch in
this area has spread to the home and is becomiogcély
popular as the baby boom generation ages. For eleamp

Mynatt’s Digital Family Portrait was designed tolpeadult
children check in on aging parents in an unobtrasiv
manner via active icons on a picture frame [26]kéwise,
the persistent, real-time updating of colorful rotand
drawings on the Family Message Board provides asearf
presence to remote family members.

Another difference between our Family Message Baard
many other communication technologies is its péesis
graphical, zoomable organization of messages. Tigisr
interface design grew out of a number of years of
experience in our lab with designing zooming user
interfaces (ZUI's). Unlike most chat and IM applizans,
which are text-based and transient, we used the tiaxkit
(see Technical Implementation below) to help userange
and navigate graphical messages written with ataligien

in a large zoomable space [3].

A recent study by Bederson and Boltman indicated the
animated transitions between viewpoints in thist sof
improves users’ abililities to
reconstruct information spaces [2]. The Family Mags
Board aims to help users organize and find theissages
by allowing them to arrange their messages in asignt
space. Users can zoom in and out of the space aad d
notes in and out of a default grid arrangement &sign
their space of notes in a meaningful way.

TECHNOLOGY PROBES

The final differences between the Family Messageigo
and many other communication devices involve its as a
technology probe with our family design partnersieTidea
of partnering with users has a long history in theCl
community, with methodologies including contextual
design [41], cooperative design [4], and particgst
design [12] all allowing adult users to work with
technologists. More recently, Druin has extendeds th
partnership to include children through the methofi
cooperative inquiry [9]. We extended this idea torwwith
distributed, multigenerational families, which weligve
will result in new methodologies as well.

The idea of a technology probe was motivated by &&v
work with cultural probes — maps, postcards, disfs
cameras, and other materials “designed to provoke
inspirational responses from elderly people in déee
communities” [11]. These probes were distributed a&o
group of elderly people, who returned them over ¢tbarse

of a month filled with informal information abouthéir
lives and cultures. We extended this idea to use
technologies, rather than physical objects, to gaim
understanding of communication needs, rather thaiual
norms.

The Family Message Board is one such technologypg@ro
that we plan to deploy in families homes. Like tbeltural
probes, it was designed to inspire creativity amd@irage
them to think about how they like to communicate.
Families can use it synchronously and asynchrongusl
draw or write in multiple colors, and develop comiens
to arrange notes however they like. We will gathirs



information via log files, interviews, written
correspondence, and other methods and use thedekdb
inform designs for future communication devices.

DESIGN ISSUES

Our main goal in designing the Family Message Boaes
to keep it as simple, adaptable, and open-endgzbasible.
As a technology probe, the design needed to allamifies
to find innovative and unexpected uses for it withdeing
encumbered by restrictive functionality. Once tlaenflies
had discovered the best uses for it, we could thker the
existing design, hardware, and software, or perhagen
start over and build something totally different, treate
what they really wanted.

We decided to build a message board based aroutubli
notes because of the universal popularity of pagtérky
notes for informal family communications and remansl.
We would lose the very nice feature of being alwestick
notes on anything anywhere in the house, but gain a
unlimited supply of notes and the ability to shateem
remotely with others. As much as possible, we wedri@
simulate the experience of writing real paper nptasving

when the device is installed) and the date and timegas
created. This information is used to give a sensemote
awareness and timing when the board is used
asynchronously.

New notes are immediately sent to all the deviceghe
family and are displayed in the same location oh al
devices. By default, new notes are arranged acogrdd
their creation time in a grid demarcated by a yellborder.
New notes appear in the lower right corner of thial gand
older notes are scaled to progressively smalleessiand
pushed to higher rows in the grid. Notes can be leasized
by tapping an “!" icon in the top left corner of éhnote with
the pen, causing it to become slightly larger amémging
the background color of the top margin. Notes aeteted
by tapping an “X” icon in the top right corner ohé note.
All actions except for drawing are delayed on reeot
devices until the device is idle for 10 secondspi@vent
remote actions from interfering with someone intgitag
with a device locally.

We did not want to force any kind of organizatiohrmtes
on users, but needed some way of arranging thetiailyi

away from standard desktop computing and towards aand of managing the space required to display @edar

single, small, embedded, portable, device thatsiseuld
view and write on with a digital pen.

This design goal was reinforced by results from the
MediaOne web tablet study, which showed that ufsusd
small, portable keyboards and handwriting recogniti
were difficult to use with the tablet [24]. The Fdy;n
Message Board only takes free-form input from agfn
pen. We also chose to stay away from added featiikes
voice or video annotations, as supported in theifidation
Collage [14], or the ability to scan in real papeas
supported in the Scanboard [15], for two reasorisstfFwe
didn't want to complicate the device or introducsafures
that might threaten families’ perceptions of priyac

number of notes. We chose to arrange them in a grid
according to their time of creation because it lie tonly
known note feature. Any one of the multiple family
members that share a device can create a note,aagd
other family member, locally or remotely, can latapdify

it.

Organization and personalization of notes beyond th
default placement is entirely up to users. Notes ¢z
dragged out of the message grid anywhere in thesamges
space. Notes can also be dragged back into the gtiére
they resume their place in the time-based ordere Th
background color of a note’s top margin changesrcak it
is moved in and out of the grid. As notes are adaed

Second, as a technology probe, we wanted the messagremoved from the grid, the grid reorganizes itgelfill up

board to encourage families to suggest such featom
their own if they really wanted them.

The interface design for the Family Message Boamlpd
to be the most interesting design issue. With tlo¢eptial
for multiple remote family members to be viewing,
manipulating, and writing on their devices simukausly,
there were a number of usability and synchronizatgsues
to consider. Not only is the message space shayddrhily
members at multiple locations, but multiple family

empty space. This design choice means that spatial
consistency is lost as notes are moved in and duhe
grid, perhaps making notes harder to find in thielgr

However, we believe that spatial consistency wiké b
achieved by users removing notes from the gridriganize
the notes themselves. Without the automatic redegdion,
the grid would rapidly become a huge waste of spfillel
with holes. Thus, the design does not precludeitiea of
organizing notes by topic, creator, ink color, wénagr;

members at the same location share a single messageather it leaves this decision up to the userseamilvely.

creation and viewing device. As a result, theredally no
sense of individual ownership in the space.

Thus, we chose to implement a bullitin board-likedrface
rather than one involving mailboxes or separate@sreas
for notes to or from individual users, topics, oewuces.
Control of the notes in the message space is shiayeall

users. Anyone can write on, move, or delete annothe
space, regardless of who created it. When a notedated,
a margin near the top of the note is stamped wlith hame
of the device that created it (chosen by each faraitation

This design also allows for some interesting, aradhaps
unexpected interactions, which add to users’ seofe
remote awareness. Two users can draw on the sateeaho
the same time or one user could delete a notegbateone
is in the middle of writing. There is also no erase
functionality — users simply add to existing noteseate
new ones, and delete old ones. Like paper stickieso
crossing out errors or simply starting over is leg®rt than
finding an eraser.



The only things that aren’t shared collectively logal and
remote users are the toolbar controls fixed totthe of the
message space in each device. Although the arraegeof
the notes in space is the same for all deviceshesvice
controls its ability to create new notes and itéestion of
pen color for writing and drawing. This allows miple
users to interact with the message space at thes game.
Buttons are available for creating new notes anéding
one of four pen colors.

In addition, each note controls its own selectidmotes to
interact with and its own view of the message spadas
allows users at each remote location to controirtioevn
view of the notes for browsing. Only one note atirae in
each device’s view of the space can be selecteds fibte
is the only note that a local user can draw on, bagize,
move, or delete. Tapping a note with the pen makélse
active note and animates it into a full screen vieia
zooming the current view of the message space.

Six navigation buttons enable local users to vieme t

message space in various ways, independently obtem

users. Left and right arrow buttons navigate thriougptes
in the order they were created. Tapping the leftoar
button animates the view to the note that was @eédtefore
the currently selected note, if any. Tapping thghtiarrow
button animates to the note created after the ctiye
selected note, if any. These arrows are disabldtidfe is
no currently selected note or no note before oerathe
currently selected note.

Zoom in and out arrow buttons animate the cameeawto
focus on more or less of the message space. Ita imthe
local device is selected, the view zooms around tiote.
Otherwise, the view zooms around the center ofeahére
message space. A “Show Recent” button zooms the si@
that only the two most recent rows of messagehadrid
are visible. A “Show All” button zooms the view gbat all
the messages in the space fit in the device windowl
unselects the currently selected note, if any.

TECHNICAL IMPLEMENTATION

The Family Message Board software was built usiagal2
and three Java-based toolkits: the University ofridend’s

Jazz, Sun’s Java Shared Data Toolkit 2.0 (JSDTY an

Interbind’s XIO, all available for download on theeb

prominent grid positions. Individual messages areha of
the grid can be zoomed in or out, and messageshsan
dragged out of the grid and placed in arbitrarydtions on
the canvas.

We used JSDT to support communication between plelti
Family Message Boards scattered among the various
households of a distributed family. JSDT providegsort

for collaborative, networked applications by suppwg
full-duplex, multicast communication. Multiple cliés can
join and leave communication sessions in order to
exchange and share information. Each instancehef t
Family Message Board is a client that joins a welbwn
session established by a central server, who i3 alslient

in the session. A separate JSDT registry procesp&érack

of all the clients in the session.

Each time a client creates or modifies a messa§QT1J
sends information about this message to all otHemts
and the server using a reliable, TCP-based comnatioic
channel. When a client receives this message irdion,
it creates or updates its local copy of the messagd
updates its display to reflect the change. When sbever
receives this message information, it stores ialbcso that
new clients who join the session later can requis
current messages in the system. The receipt of oew
modified message information is synchronized atheac
client so that only one is processed at a timeha event
that multiple remote devices are active.

Finally, we used Interbind’s XIO to provide robusss in
the event of a server failure. XIO is a Java paeké#tat can
be used to read and write Java objects to and fxiviL
files. Users create templates describing the objecta
class that they want written out to an XML file. ®luses
the template, a serialization manager, and the sidas
JavaBeans setter and getter methods for these tsbjec
create the file when writing and to recreate th¢eaks from
the file when reading. The server for the Family $8age
Board uses XIO to write out information to an XMlild
about each message in the session whenever itvexain
update. If the server crashes, all of the messafgination
can be retrieved from the XML file to recreate thessage
space.

FUTURE WORK

[19,18,17]. The Message Board hardware requirementsWith the design and implementation of the Family $dage

include a writable LCD display, such as Sony’'s Sbim

[34] or Wacom’'s PL Series [38] pen tablets, and a

Windows-based PC. The software will also work with
regular graphics tablet, such as a Wacom Graplaing, a
regular monitor.

We used the Jazz toolkit for the spatial arrangetman

messages in the Family Message Board. Jazz proades
two-dimensional scene graph structure for orgamjzin

graphical objects in a large, zoomable canvas. eCtgj are
viewable and zoomable through a virtual camera aad
be translated, rotated, and scaled. Messages irfrainaily
Message Board are arranged on the canvas in aagritiey
are created, with older messages shifted and sdaléeks

Board complete, our next step is to deploy it ire thomes

of our family partners to be used as technologyba®
Using feedback from their comments, suggestiong] an
system log files, as well as feedback from otheht®logy
probes in the InterLiving project, we will gain aetter
understanding of their communication needs. Witlis th
information, we can work with them to design new
communication technologies that address these needs
better.
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