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Abstract

The thesis described the design, implementatanng preliminary evaluation of Come

Together (CT), a groupware system that supports-ighight interactions between intimate
collaborators in small groups. Asfoundation to its design, we begin by comparing light

weight and heawweight group working practices via a sociological framework, where we
generated a list of basic design considerations. As well, we analyze and review a wide
spectrum of groupware ggsns to see how they support or hinder hgletight formation and

working practices of such groups. From all this, Come Together was created to meet three
main design goals: supporting ligheight group formation and egoing maintenance;
integratingpeobe and artefacts by treating them eqglt
of engagement in a group with different people and artefacts. Come Together is described by

its features, and then by its technical aspects. Finally, a preliminary evaluat@onod

Toget her was conducted to elicit participa
indicates that our design generally matches

suggestions also point out directions for future research.
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Chapter 1Introduction

People are inherently social beings who communicate, work, play, socialize and interact with
one another in a variety of ways. In this thesis, | investigate how computer technologies can
support distanegseparatedhtimate collaborator§ small informal goups of ~2 to 10 people

who have a real need and desire to stay connected with one another for a variety of purposes.
A distributed collaboration system prototype is provided as a possible solutiahter

weightformation andight-weightworking practce of such groups.

1.1 Context and Background

People constantly come together in small social groups. While some gatherings happen via
scheduling formal meetings, the vast majority are informal, casual, opportunistic, and
somewhat ad hoc. The people involved aot strangers. Most know the other to various
extents, and have a real desimdriven by social, work, play or a variety of other purpdses

to interact with one another.

In the everyday céocated setting, such gatherings occur easily. People collect
information about who is around and what others are doing. People use this awareness to
move intofrequentinteractions that are oftamplanned, opportunistic and brigfraut, Egido,

& Galegher, 1988; Whittaker, Frohlich, & Dalpnes, 1994Most are seemingly mundane:
greetings, social banter, and casual-chat. They also occur in casual settings: hallways,

coffee rooms, over the printer, etc. Yet such casual interagiroms critical for small group
effectivenesgKraut et al., 1988; Whittaker et al., 199Bjscussions may inatle status updates,
coordination information, and knowledge exchange. They also add to the social foundations of
the group necessary for interpersonal solidarity. Discussions create opportunities: introductions to
others, beginnings of new joint tasks,ad#evelopment, and so on. They sometimes move into

more purposeful meetings, where its members move into the details of a task or goal.



Five elements contribute to the way casual interactions work so well in4beated
setting.Informal awarenessknowledge about presence, activity, and availability of each ether
triggers meeting opportuniti€kraut et al., 1988)Light weight meetingsvhere people can
easily act on this awareness to engage with others at negligible cost, means that even the briefest
interaction can be done routinely. The proximityrgimate collaboratorsn the celocated
setting makes both awaresseand lightveight meetings desirable and egisyaut et al., 1988)
People notice others who are close by, and can quickly move into conversation by making eye
contact, moving closer to them, and speaking. In addition, peopieitdasiredi quickly share
artefactssimply by bringing the artefacts to the attentiootifers and exploiting the tools ready
to hand (e.g., documents, whiteboards, pens, @thittaker et al., 1994 Finally, membership
and involvemenn a groupis elasticPeople affiliated with a group can not only come and

go, but have various degrees of involvement with it.

The challenge is how to support this kind of casual interaction between distance
separated peopl&he computer has altered this equation, where groupware can provide distant
separated colleagues with awareness and opportunities to move into cemgditeed
interaction.In particular,distributed groupwarés software that helps geographically
separat¢d people communicate, collaborate and socialize via their computers. For groupware
to work (either individually or in concert with other groupware), it must support the five
basic elements above: how people form into social / work groups of intimatecratiars,
how people participate in those groups at different levels of engagement, how people stay
aware of others in those groups, how people use that awareness to move into light weight
communications, and how people actually perform their joint wodooial actions with

others by sharing their artefacts.

Well-known groupware for asynchronous (@@l time) interaction includes email,
social networking, internet forums, issue tracking systems, electronic calendars, project
management, online documsm@nd spreadsheets. Popular groupware foitiraal
interaction includes instant messaging, voice over IP, video conferencing, shared screen
systems, and others. In spite of the myriads of groupware genres, most support only some of
the five elements aba as each is specialized for particular kinds of exchanges. In practice,

most people use a variety of groupware genres in tanfiersimplest but perhaps most



3
effective example in regular use is instanessaging. People collect their intimate collalmsat
into buddy listsThey see the online statusn estimate of availability of their buddies on
this list. If the other person is present, they can move into a textual chat at the click of a
button. Once engaged, they can exploit other available garepools to pursue actual work
(e.g., email for information exchange). Indeed, several commercial systems bundle other
tools into it, such as file transfer, audio / video calls for voice, shared sketchpads, and screen

sharing (e.g., Microsoft NetMeetingsid Skype).

Yet, the facilities provided by instant messaging are fairly rudimentary. For example,
the only awareness information provided is whether the other person is present at their
computer, which is approximated by capturing the idle time of kagbbmouse activity of
others. Other (mostly research) systems try to provide richer facilities. For example,
Community BaMcEwan & Greaberg, 2005)ets people gather into multiple electronic
places, where it presents awareness information of people in those places via low frame rate
video. Community Bar will be discussed in more detail in Chapter 2, as my own work builds

upon it.

Shared artefacts are also essential components of socialization and collaboration. For
example, a person may show family photos to a visiting friend, amebdcers meeting over
coffee may work on a joint repoivhittakeret al.(1994)found that over half of all casual
interactions in an office involved some form of document sha@ogsequently, growpgare
systems should maintain some formadiefact awarenes® ne per sonbdés up to
knowledge of the artefacts other group members are working ety Greenberg, &
Gutwin, 2009) Similarly, groupware shoulfhcilitate opportunistic interactions with such
artefacts. Tools do exist that do this, althougtstare somewhat specialized for particular
types of artefact sharing. Cdilarative authoring systems such as QOffidiansfield et al.,
1997)emphasizes document sharing rather than collaboration around aitefgeteral.
Light-weight IM-styled/based systems such as Document Presence Sibedm Favela,
Enduez, & Decouchant, 2001and Prgect-View IM (PVIM) (Scupelli, Fussell, Kiesler,
Quinones, & Kusbit, 200rovide awareness information about the presence, avajabilit
and status of documents and files. Artifact Bu{f@yeenberg, Voida, Stehr, & Tee, 2010)
blends awareness of both people and artebagts i nt egr ati ng dartifact
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commercial, unaltered instant messenger buddyTlret. Community Bar is perhaps the most
general, where it lets people post artefacts of interest to the group (e.g., photos, web pages,
even their screens), whefet artefact is immediately visible to othéké&cEwan &

Greenberg, 2005Any group member can move into interactions mady ehrough text

chatting, but by working over these shared artefacts. Developers can extend the types of
artefacts vi a CioacmecdurdMeEwd aGreérbergy Roungling, &

Boyle, 2006)

1.2 Motivation

This project is primarily motivated by the successes and limitations of the Community Bar
(McEwan, 2006; McEwan & Greenberg, 2005; McEwan et al., 200 Community Bar

(Figure 11) was designed to maintain informal awareraass casual interactioof small
communitiescomprisingad-hoc and longstandingnembers Communi ty Bar 0s t
base is the Locales Framewdfk. Fitzpatrick, 2003)To briefly summarizéhis framework
alocaleconsists of groupof people, sitewhere people are centered, and a number of

meanghat people use for collaboration or socialization. Community Bar emulates a locale

vi a a .FoPexanplaoarplaces are illustrated in Figurell Each Place provides the
0sited (a named container on aaiisdmédarn at hat
itemsi small interactive windows that allowed people to post toolgure 11 illustrates

several media items includitige video, text chatting, web page and photo shaaimd)

screensharing All are visible to group members via asizhr display. Community Bar lets a

user belong to multiple locales and have all her locales in view. i.e., each person sees their
collection of their Places in the sidebar. Community Bar also provides different presentation
levels for media items (lowervs hi gher fidelity) to support a

involvementsas will be described in more detail in Chapter 3.



While seemingly well designed for lightweight
group working practices, the Places as provided by
Community Bar proved problematiRomeroet al.(2007)
performed a field study of Community Bar use, and foun
that users rarely created multiple places. They did not cr:
separate Places for lotiged meetings (where one would
think it would be worth the effort), letane Places for
shortlived, adhoc encounters. They explain that Places ¢
designed into the Community Bar are too heaxgyght to
serve as a locale, and thus did not support how groups
formed evolved, and disappeared. Instead, group memb:
used a sing Place, wherandividualsmediated what was a

locale by deciding what media iteraach wouldattend to.

The motivation of my work, then, is to revisit the
design of a localebased system. Ultimately, a successful
system should support how groups can forra very light
weight manner around a locale that offers the site and
means for staying aware of others and their artefacts, an
for moving into interaction with one another and with the

group artefacts.

1.3 The Problem, Goals and Methods

The general problens that our current technologies do nc

support the actual lighweight working practices of the
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Figure 1-1 Community Bar
(McEwan, 2006)

groups that are not necessarily subject to strict restrictiors,

rigid controls, and formal proceduréRomero et al., 2007 his leads to three specific

inter-related goals described below.

1. Design a paradigm for the ligiweight formation and egoing maintenance of the

distributed groups via a locald.o achieve this goal, | will create and implement a

distributed groupware system that allows people to easily create such locales and to allow



others to spontaneously join and leave the locale in a veryigight manner. The
intellectual underpinnings of this system will be motivated largely by the Locales
Framework(G. Fitzpatrick, 2003)

2. Support ight-weight artefact incorporation, awareness and artefstwaring by treating
people and artefact equally as part of a loc&@errently, some systems focus almost
entirely on the artefacts that collaborators share (e.g., sshegimg); others focus on
collaborators who share artefacts (e.g., instant messaging). To achieve this goal, each
locale will provide the site and means (Fitzpatrick, 2003) for artefact sharing. In
particular, the lifecycle of a group will include both people and shared artefacts
implemented as media items (McEwan, 2006) that can exist outside any locale and be
easily brought into one or more locales. Our belief is that locales should evolve
spontaneously as members come and go and as they share these artefacts.

3. Let people adjugheir involvement in a locale which in turn changes the awareness they
receive for an individual view of the localko achieve this, we incorporate the multiple
presentation | evels design of the Communi't
items of nterest, and a similar muliered method of letting people adjust the size and

contents of places which hosts media items.

Specifically, our rethodology is centered aroundgignificant evolutiorand remixof
key concepts afhe Community Ba(McEwan,2006) and Instant Messengers. While the
Community Bar was designed around principles similar to the goals mentioned above, it
failed to achieve all its goals. Its concept of 'Places’, originally intended to supjart ad
groups, proved too heavyweight. ihoprove upon places, we will incorporate and extend
ideas from Instant Messaging into our des@mthey havproven extremely successful at
supporting idiosyncratic group formation (via buddy lists) and wight interactions (by
single button pressg

While Community Bar did have shared artefacts that all could see, participants could
only create them within the context of a single Place. That is, artefacts could-eatgpre
locale, nor could it exist outside its parent Place, nor could itdsednor replicated across
places. However, the Community Bar developed the notion of a media item as a basic

container of a shared artefact; this architectural idea is powerful and will be kept as the basis
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of our own design. We will recreate media iteragtey can be created outside of locales,
where they can be moved in and out of locales as nekeifedhe Community Bar, our new
system will be a desktop application focusprgnarily on reaitime meetings for
synchronous interactions rather than asymebus interactions supported by wiedsed

systems such as social networking serviaéiough it will allow both to occur.

1.4 Contributions

1. Development of design principles for lightweight group interactionsThe Locales
Framework is used to analyze th&erence between lightweight and heavyweight group
working practices. A set of design princip
needs for lightweight group interactions.

2. Implementation of a groupware systed Come Togethed to facilitate lightweight
group interactions. New interactive paradigms are desigaed implementetb match
theaboveprinciples.

3. An open plugin architecture to allow for customization and extensionStock media
itemsdé offering is | i mit edxtensioruofthet he scope
functionalities is broadened through customized media itemiptug

4. Evaluation of Come TogetherA preliminary user study evaluat@nd critiqueshe

design principles and the software user interfaces.

1.5 Thesis Overview

Chapter 2 providelsackground, motivation and intellectual underpinnings via a literature
review and synthesis. In particular, it briefly summarizes the theoretical foundation of the

Locales Framework, and develops a set of design principles that will guide my system design.

Chapter 3 reviews various genres of groupware systems, peoyhc and artefact
centric, from a Locales perspective. In particular, | discuss how the design premises behind a
genre support or hinder lighteight locale formation. | also discuss howgh systems
support lightweight customization of individual views of a locale for personal and artefact

awareness with regard to the centre/periphery principle.
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Chapter 4 introduces Come Together by four scenarios that progressively reveal its

main featues and building blocks.

Chapter 5 deconstructs CT into its components. It also explains (when needed) how
these components meet the design goals as derived from the Locales Framework and the
review of other groupware systems in the first three chapters.

Chapter 6 describes the system architecture and its technical implementation. It also
describes the extensible nature, and how a third party developer can credts fdugf.

Several example pluips are described.

Chapter 7 discusses the result of @iprinary user study. The validity of the design,

to facilitate lightweight groups, is examined.

Chapter 8 concludes this thesis with a summary of the contributions and the prospect

of future research work.



Chapter 2The LocalesFramework

This chapter frames the overall research goals described in Chapter 1. | describe the
theoretical foundations behind the rationale of lightweight groupware design, and
synthesise these as basic design considerations that will guide the desigover

system as described in later chapters. In the subsequent chapter, | will discuss how these
design considerations have been met or hindered in particular groupware genres, where |

pay special attention to the Community Bar.

The chapter begins with a summary of the Locales Frame{kadpatrick,
2003) a theoretical framework that was developed to help an analyst understand the
nature of social and collaborative interactioisiongst other thingaye will see how
the various foundations of the Locales Framework describe the way people easily form
into short and long term groups, and holecaleis easily formed around tls#te and
meangpeople use for opportunistic group interaction. In lateptdra, we will see how
these two aspects drive my primary system design consideration fewkigtit groups:
i.e., that such a groupware system should be very\wgight in the way it supports
group formation and the working practices typical of mo#iaboration. Other critical
aspects of locales will be revealed, sucimasuality(i.e. the provision and perception
of awareness), anddividual viewqi.e., how people maintain their own personal
perspective of the collective activity). | will use fizeas secondary system design
considerations: support for personal and artefact awareness, and easy customization of

individual views of a locale.

Fitzpatrick(2003)developed the Locales Framework as a theoretiedation
that can be used by analysts to probe and describe the nature of social and collaborative
interactions. That is, it is an applied descriptive theory of group interaction. The Locales
Framework is not a prescriptive theory that predicts human kmiraior is it a design

theory that prescribes system design. Still, others have used it to inform system design
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(Mansfield et al., 1997; McEwan, 2006; Rounding, 2004)ere designers have used
particular elements of the frameworkgoide the inclusion of groupware features to
support peopleds real i nteractional needs ac
reviews the major elements of the Locales Framewaofull descriptions in
(Fitzpatrick, 2003 For each el ement, | empha-sise fact
weight working practices and interactional needs, and then suggest how these can be
appliedasa systendesign rationaleThe first element locales foundations will be
discussedt length in comparison to the other elements, as it is the prooacgpt

behind the Locales Framework.

The following sections and stdections will be structured as follows. First, | will
summari ze an aspect of Fit zwllahenstack 6s (2003)
Greenberg, etd s ( @fOe3pndingroupware design heuristicat addresses that
aspectSubsequently,dr each aspect, | will list a set of very specific design
considerations that | crafted from the prior works; these desigmdepasons are

original and should be considered a contribution of this thesis.

2.1 Locales Foundations

The most fundamental element of the Locales Frameworlosaée, which is formed
by asocial world(a group) usingites(a physical and/or virtual place) anteans

(resources) to cooperatively work on their collective goal.

2.1.1 Social Worlds, Sites and Means

Fitzpatrick (2003) definea social world as group of people with collective goal(s)

and/or interest(s). The goal mtérest does not have to be wadiveloped or completely
knowable. Members of a social world perform their collaborative activities at a place, i.e.
asite(a physical and/or virtual setting) furnished witleangresources and artefacts).

Sites range corderably. A site is where people are engaged in their activity. It could be
a dedicated physical room (e.g., a team room), adeoiicated room used at the moment
for group activity (e.g., a breakut room), or multiple physical roomshere activity
takesplace. A site may not even have a particular physical room in mind; it could be the

way the social world meets opportunistically as they pursue their activities. Sites can
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also be virtual. They could be on a system that provides a metaphor of a phgsieal pl
(e.g., a chat room), or could be the suite of tools that define where and how people meet
for interaction (e.g., email, instant messengers).méansare the resources and
artefacts provided or brought into the site. In a physical room, tools calidéntables,
desks, chairs, pen and paper, whiteboard, projector, etc. In a virtual room, these could be
the digital resources packaged as part of the tool (e.qg., file transfer capabilities in instant
messengers). Artefacts include anything produced amkied on by the group, e.g.,
documents, sketches, and so on.

Finally, members, sites and means can overlap and/or be reused across multiple
locales. For example, a social world can be mapped to multiple sites, which in turn
defines multiple locales. A sitean be mapped (or used by) multiple social worlds,
which also defines multiple locales. A means can be shared across multiple sites, social
worlds and locales. It is these overlapping relationships that define the global context of
multiple locales. Whileomplex, nuanced, and evarifting, this reflects what happens

in the real world collaboration.

2.1.2 Centre/Periphery Principle

Fitzpatrick (2003) describes thelemberdn asocial worldact on acentre/periphery

continuum. The membership of people withisagial world is nuanced. It is not defined

by a binary relationship (i.e., member or raember). Instead, memberskigilows a
centreperiphery continuum. At theentreis the context that holds the social world

together, for example, the collective go@abre members with high interest and/ or

immediate activity in the goal are typically located at this centre. Yet other members

have different levels of overall engagement or whose engagement fluctuates over time.
Depending on o0 ne 0 snedmemeishipontshifeawgyloghvéhme nt , o
centre towards the periphery. Thus membership at any moment of time is defined by a
personbs engagement on the centre/ periphery
participating people are closer to the centre ostheal world, while those less engaged

are further away from the centre. For example, a person who is aware of a social world

but not actively engaged inabuldbe considered to be on the outer periphery aif th

social world.
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The centreperiphery continum also defines the relationship between a social
world to its site and means: more relevant sites and means are closer to the centre, while
less relevant ones are closer to the periphery. For example, an artefact being worked on
by group members that @) outcome of the collective goal would likely be at the centre,

while a secondary artefact may be nearer to the periphery.

This principle of centrgeriphery is a core concept in the Locales Framewbrk
not only concerns the relationship between social world members, sites and means, but

also applies to the relationships of other entities that will be described shortly.

2.1.3 Light vs. Heavy-Weight Group Practices

The goal of my wo r kght-weaghttworking practicesr Thatia,| gr oup 6 s
want to avoid the heawyeight, sophisticated working protocols now required by a

variety of groupware systems. Considering this goal from the perspective of the locales
foundation, it is clear that locales must\ery lightweight, i.e., it must be easy to

become a member anywhere on the cepégiphery continuum, and that the site and

means must be readily available and easy to use. If done well, a flexible social world

will emerge.

The locales framework does not use the terms lighteavy weight practices
Rather, | believe it is a consequence of how a social world is structured and supported.
Thus t he-wteergrht®l ingglretds f urt her el aboration wi
definelight-weight group working practicess

meeting practices that fit the serendipitous and/or immediate needs of an informal group,
where the casual nature of their meetings require rapid meeting set-up, rapid involvement
of its members, and a means to match the level of involvement to match the particular

needs of its individual members.

This is admittedly a vague definition, as ‘lightweight' vs. 'heagight’ practices are just
two end points of a spectrum, and where many attributes may affegtaup practice
is perceived as light vs. heavyweight. Table 2.1 attempts to distil some of the

characteristics that may determihe spectrum betwedight vs. heavyweight meetings.
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Properties Heavyweight Lightweight

Structure Formal, hierarchical Flexibly articulated and
maintained or flat,
idiosyncratic

Culture formal Casual and/or formative

Goal , focus, task, centre

contrived, knowable, stabl¢

impromptu, unknowable,
unstable

formation and
termination

planned, created,
terminated deliberately

spontaneous, improvised,
formed and dissolved
spontaneously

Goal , focus, task, centre

contrived, knowable, stablg

impromptu, unknowable,
unstable

Membership

stable, clearly defined, har
boundary, more centered,

unstable, open, soft
boundary, more peripheral

more cohesive less cohesive

managed, assigned Self-selected, socially

negotiated upon, flexible,

Member Roles

adaptive
Culture formal Casual and/or formative
Access and Security Rigid, closed Flexible, open

Table 2-1 Light vs. heavy-weight social world practices
Table 21 is somewhat of a caricature of heagylight-weight practices. Still, it

helps us understand the differences. First, a heavyweight social worldItyfodaivs a
formal structure and formal culture. The organization is well planned, assembled,
maintained, and dissolved in a deliberate manner. In contrast, lightweight groups are less
planned and less prepared, usually because of its spontaneous natsii@ lihtweight
i mprovised; where it

groupbés assembly is

varying periods of time.

Second, a heavyweight group usually has-falined goal(s) which serves as
the centre of a locale and focus of tasks; the gaalasively stable for a period of time.
On the other hand, the spontaneous nature of a lightweight group corresponds to an
impromptu goal or interest, which are usually not well developed or agreed upon at the
t he

outset. Thus the focus of activities, taskdani ndeed even

may not be clear. Even when defined, some or all of these may shift over time.

evo

6centrebd
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Third, heavyweight groups typically have cleadgfined membership, structure,
and fixed (perhaps formally assigned) roles femembers. While members can have
multiple levels of involvements, they are generally close to the centre and the
organization is thus tighter. Hence, the organization tends to be stable and more
cohesive. For similar reasons, a heasight locale suggésthat the group has a hard
boundary peopl e are either o6ind or o6éoutd, with a
controlling access to its site and mednscontrast a | i ght wei ght groupos
highly variable, where some peoplay be at theore butothers are far more peripheral.
People may drift in and out, with quite different levels of engagement over time.
Peoplebs roles are not formally managed and
Accordingly, the organization is less cohesive andalist where security is traded off
against easy access.

Fourth, the site and means of a heawgight group is usually planned and/or
configured ahead of time. For a lighteight locale, the sites and means may be formed
spontaneously and opportunisticaiy ong wi t h t he social worl doés
goals and/or interest. | expect that the emergent goal or interest at the centre of the locale
is initially formed by the social worldds <co
immediate focus of activitiegherei unlike a formal everit the site is improvised by

convenience.

2.1.4 Design Considerations for Lightweight Group Practices

Greenberg, Fitzpatric, Gutwin, ai@plan(2000)derived a set of groupware heuristics,
each of which is from one aspect of the Locales Framework. Their general heuristic for

locale foundations is:

1 Provide centers (locales) that collgmople, artefacts and resources in relation to

the central purpose of the social warld

While a useful heuristic, it is still very general. In this-selgtion, | elaborate on this
heuristicwith my own novel design consideratioms particular, | use th differences

between lightand heavyweight group practices as suggested by the locales foundations
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(Section 2.1.3) to articulate several further design considerations for a groupware system

supporting lightweight group practices.

D1.A person and/or groughould be able to easily and spontaneously create, maintain
and dissolve a locale.

D2.Because goals may be formed and altered over time, the system should not require
the group to configure the site and means to satisfy a particulaa goaki.

D3.Membershp should be flexible. People should be able to see what a locale is about
without o6éjoiningdéd it. Similarly, they shou
through a chairperson or moderator. If they do become part of the social world of a
locale, a peson should be able to adjust his or her level of involvement from the
center to the periphery.

D4.The group should follow its own social protocols and roles rather than a social
protocol or role imposed by the system. That is, the system should suppbrt wh
people do naturally rather than demand they follow a prescribed set of rules and
roles.

D5.Similarly, the tradeoff between access and security should be maintained primarily
through social means, where system control for access and/or security is dgided on

if desired by the group.

In essence, the above design considerations envisage a groupware system that supports

how people often form into a social world serendipitously and without mypclori

planning, structure, membership, or organization. Sugistarm would let one or more

people easily and serendipitously create an electronic locale. This locale, in turn, would

create a site for the emerging social world to use, and provide various means so that

people can easily pursue their interactions andsgsthey involve. The site and means

should be easily configurable to match the needs of the group over time. Membership
within such a |l ocale should correspond and
rather than some forced groupware setting. Rattes imposing rules of group

behaviour, the system should let people bring in and develop their own social norms;

while the system could provide some scaffolding (especially if the group does develop
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into a more structured one), this should be optigriaibught in by the social world as

needed rather than imposed by the system.

2.2 Mutuality

The second elemedte f i ne d b ylLofales FramanworkR008)is higuality

the mutual provision and perception of the awareness information of people, artefact

and interactions. In a locale, people need to be aware of the state of the social world, the

site, and the means, as this helps them maintain a sense of a shared place. It also helps

people move into interactions and to work with others as the intamagiroceed.

Indeed, such awareness has been-dafihed by others as a critical element of

particular group interactions. For example, Dourish and Be{lt@82)first defined

awarenesss fAan understanding of the activities
your own activityo and argued that awareness
and thus facitate group progress. Moreover, Gutwin and Greenf@ugwin &

Greenberg, 20023)escribed the crucial role aforkspace awareness how people
understand othero6s actions while working tog
(1988)and Whittaker et. a(1994)both described the importanceioformal awaeness

in stimulating opportunistic and oierson initiated casual interactions. Alternatively,
Endsley(1995)u s e d t Biteatidnewarenes§s as t he perception and
of what happens in the environmganhich Bolstat et. al(2005)alsoargue is an

important determinant for teamwork performance. In addition,(Z@@7)brought in the

important role ofartefact awarenegso n e p e r-te-tbemdreent krpwledge of the

artefacts and tools that other people are using as they do their work.

Mutuality teases awareness into two parts: provision of the information (about
the manbers, site and means in a locale) to others, and perception that is received by
others. In turn, the centygeriphery principle affects the relationship between the
provision and perception of awareness projection. A person or artefact at the centre will
likely provide more information about itself to the rest of the world, while those at the
periphery will provide less. Similarly, people drawn to this centre will perceive this

information at greater salience and fidelity vs. those at the periphery. Ehcasnw
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expect the provision and perception of awareness information to degrade selectively

according to how people and artefacts move from the center to the periphery.

2.2.1 Design Considerations for Lightweight Group Practices

Greenberget al.(2000)provided a groupware heuristic for mutuality support.

1 Provide awareness (mutuality) within locales that helps people maintain a sense of
shared place and that keeps them informed about shared activity. Mutuality
includes one personds awareness of others,

where things are located, and how things are changing

However, this provision and perception of awareness must also reflect the center

periphery rehtionship. In particular, propose the following considerations:

D6.The system should capture awareness information in a manner that reflects that
personbs engagement wi t h,whenedhe gersoncquld( i . e . ,
also choose how to view that information.

D7.Thecaptureand presentation @wareness information should be adjusted to reflect

a persondbs dynamic movement across the cen

Heavyweight groupware systems tend to assume that people are at the center, i.e., that
all are intensely involved and thus require the system to capture a large amount of the
provided awareness information, and to display it in a way that is highly pigecdp
comparison, a lightveight locale assumes that while some members may be at the
center, others will be at the periphery. Thus the system should adjust its demands for
awareness provision and how it displays it to others accordingly. Those lageeéiigy

the locale only need to maintain a peripheral level of awareness, and similarly need to
provide only peripheral information to others. This means that provision and perception
must be individually maintained, rather than uniformly applied acrogsalp

members. Furthermore, the system should adjust this balance to reflect how entities

move between the centre and the periphery over time.
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2.3 Individual Views

Individual viewsdescribed by Fitzpatrick (2003) #ee third element of the Locales
Framewak, are the different perspectives people hold of a locale. A social world is not
homogeneous since people are individual beings, bringing their own perspectives and
needs into a locale. The activities of a locale are not seen from a uniform perspective of
the group Rather they are seen from the individual perspectives of contributing group
members. The variety of different interests, focuaad]evels of involvement among
group members result in these different perspedivedividual views group

membes hold of a particular locale. Further, an individual view is highly variable due to
momentto-moment shifts of interest, and the changes of the involvement level of an
individual in a locale. A person can also be in multiple locales, and shift theg fimen

one locale to another while maintaining varying degrees of involvementahta®m
Mutuality, discussed in the previous section, is closely coupled with individual views,
because individual views are achieved through the perception of infonnadotomt

entities in a locale by individual group members.

In terms of the centrperiphery principle, the individual view describes a change
of perspective. Instead of considering the locale as having people, activities, and means
across the centre/perglhr y conti nuum, we consider instead
Aview seto of all | ocales he or she is invol
centre, where locales and their contents are viewable along the centre/periphery
continuum dependingonaht i ndi vi dual s i nterest and enga
of interest and the world of locales from the perspective of an individual produces an
individual view of the locale and a view 8eainaggregation of individual views of all

the interesting lodas respectively.

2.3.1 Design Considerations for Lightweight Group Practices

The groupware heuristic for individual views frq@reenberg, Saul et al., 2008)

1 Allow individual views so one can view a locale or aggregate multiple locales as

they relate to oneds responsibilities, act
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should be able to view locales from his or her paticperspective and in a way

that reflects their degree of focus and participation.

In conjunction with thenutualitydesign considerationa per sondés i ndivi dual
locale should be through the customized perception of awareness inforriatitims
aspect, | suggest the following three design considerations:

D8.The system should allow an individual to form their view of a locale through the
aggregation of received awareness information of each @migpple, shared
artefacts and interactiodsall at dfferent levels of attention and engagement.
D9ANn individual view should be updated to ma
locale over time, e.g., where some entities in the locale move closer to the person
and others fade out to the periphery.
D10. Similady, the view set of all locales one is involved in should change to reflect

the shifts of oneds interest and engagemen

A heavyweight locale assigrspersorwi t h a fi xed i ndividual viev
activities are usually imposed, based on the static needs. As discussed earlier, th
centered involvement implies a stable focus by an individual (the degree the locale view
is attended tQ)andstable participation (the level of engagement in the locale). In

contrast, people have sedélected, adaptive roles and needs in a lightweight locale.

They should be able to adjust the strength of awareness provided to others and received
from others based on the need of their activities in the locale at any pomeofTihey

may choose to concentrate on certain part of the locale at one moment and shift to
another part at another moment. They may also work closely in one particular locale at
one moment and move out to periphery at another moent. i n d ishitofl ual 6 s
interest within a locale or across locales can be volatile and the system should support it
fluidly.

2.4 Interaction Trajectory

Interaction trajectory the fourth elemerdtated by Fitzpatrickh the Locales Framework

(2003) addresses the temporal &émovementd of an



20
interactions in a locale along time: past, present and future. A locale as a whole may
have a variety of interaction trajectories arising from the individual perspective of its
adors: e.g., trajectory of people, trajectory of events, trajectory of actions, and trajectory
of artefacts.. Interaction trajectory is important because of the situated nature of work: it
is the situational temporal contekttprovides situated conditios for actionduring a

localedds ev.ol uti on

The centreperiphery principle can relate entities in a trajectory to each other and
one trajectory to another. Within a trajectory, one or more entities act as the centre
pulling other related entities around.térms of inteftrajectory relationship, one

particular trajectory of interest can be

trajectories on the centggeriphery continuum.

2.4.1 Design Considerations in Lightweight Group Practices

This thesis doesot explore interaction trajectories in depth. However, system design

should follow the general heuristic given (§reenbergSaul et al., 2000)

71 Allow people to manage and stay aware of their evolving interactions over time.
This includes a groupb6s control over
and nonroutine work; how people coordinate and negotiate plans atidiges
over time; how people leverage past experiences; how breakdowns are noticed

and repaired; and how processes are supported

| concentrate mostly on providing people with an appropriate state of awareness, where
they can understand the current stdtthe social world. | do not address past

experiences or planning, but these could be added as part of future work.

2.5 Civic Structure

Civic structure discussed in (Fitzpatrick, 20023 dresses intdocale relationships on
the macro level. TiB global context consists of multiple locales, intdependent on and

inter-acting with one another. Civic structure concerns the mutuality of how a locale is

t he

past
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presented to the public sphere and perceived by other locales. People need to navigate

through the public smre and be aware of the emergence and dissolution of locales.

The centreperiphery principle can also be applied in civic structure. At the
centre of the global contexineor morelocalesmay beof primary interest. Other
localesmay be situatedroundthis centre at different distancéSomemayhave closer

relationship to the one or ones at the centiele othersarelessrelevant.

2.5.1 Design Considerations

Like trajectory, civic structure iglsonot part ofthefocusof mythesis. Still, it is worth
adknowledging for it should be considered in future work. The design heuristic

suggested byGreenberg, Saul et al., 2008)

1 Provide a way to organize and relate locales to one another (civic structures).
Locales are rarely independent of one another: people need a way to structure
the locales in a meaningful way, to find their way between locales, to create new

locales, ando remove old ones.

In my opinion, h a heavyweight civic structure, locales are in a rigid structure that has

to be articulated and maintained, perhaps related to each other hierarchically where
small locales are contained in a big locale. Emergencevwofsncial worlds and new

locales are often a result of discovery of other locales, people and resources. As a goal or
interest arises out of the activities in one locale, a new locale around this goal or interest
may branch off as a sibling or a contairsedi-locale in the hierarchy. Accordingly,

locales can be traversed through the hierarchy of containments. Thus trajectories of
contained locales are tightbpoupled with, and influenced by those of containing locales.
On the other hand, a liglteight civic structure is rather flexiblét can be flat or
idiosyncratic Evenif it is hierarchical, the relationships between locales can be easily
formed and changédnot imposed and circumscribed by specific organizational rules.
However, the system should nattate how the bonds between locales are formed and
representednstead, it should allow people to manage the-iatesle relationships in

their own manner best for their own practises.
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In later chapters, | descrilizo me T o @g@ptodcteto ldosd lotesinto civic

structure However,it is simplistic, and really just a placeholder for future works

2.6 Summary

In this chapter, | provided an overview of the Locales Framework and each of its
elementsThe centreperiphery principleemergeds a core concefi interpret the
dynamics of locales. | was particularly interested in viewing the Locales Framework
from the perspective of lighweight working practices and interactional needs of a
group, and how these should be considered in groupware system design.

First, the locale foundations suggests that people should easily form into a social
world, where theycreate a locale providintpe site and means for interactions, and use
their natural social norgand protocols to mediate their membership and interectio
Second, mutuality and individual views together suggest how information is gathered
and displayed to individuals via custom and personal views of a locale, its members, and
its artefacts. Finally, interaction trajectories and civic strudtwvlile not fully
addressed ithisworkiar e aspects that complete oneds

across locales.

My groupware systemesign ishased on the design consideratiprssented

above
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Chapter 3Existing Groupware for
Lightweight Groups

The previous chapter summarized the Locales Framework, where | used that framework
to suggest basic design considerations for groupware supportingvigitit groups. In

this chapter, | briefly review various genres of groupware systems from a Locales
perspective Most of these systems (except instant messengers, internet forums, blogging
sites, and social networking sites) are academic system with limited deployment.
However, they are suggestive of future groupware technoldgiearticular, | discuss

how the design premises behind a genre support or hindemigpht group formation

via the two primary design criteria, i.e., easy formation of short and long term groups,
and encouraging opportunistic group interaction via provision of an adequatedsite
means. We will see that while some support is there, it is typically provided in a heavy
weight manner that limits their actual use. | also discuss how these systems support
light-weight customization of individual views of a locale for personal aredaat

awareness with regard to the centre/periphery principd¢edfocusonthe Community

Bar (introduced in Chapter 1) in detail. Community Bar deserves this special treatment,
because McEwa(2006)designed it around the Locales Framework. However, a study

of its actual uséRomero et al., 200®isclosed that its desigdid not support some of

the practices suggested by the Locales Framewal&sé bydescriling how these

groupware genres influenced my desifi€ome Togethel newgroupwaresystemto
beintroduced in later chapters. In particul@rp me T o glesignhrewisit® aspects
suggested by the Locales Framework that, in retrospect, were not well met with the

Community Bar.
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3.1 Groupware for Interpersonal interactions

Perhaps the most fundamental aspect of human social behaviour is the conversation that
occus as part of interpersonal group interaction. This can be viewed asafour

process.

1. Discovering opportunities for conversation.
2. Moving into the conversation.

3. The conversation itself.
4

. Disengaging from the conversation, perhaps to rejoin it laters(&t&p2)

Discovering opportunities for conversation is easy when people are present in a co

located environment, as their presence, activities, and availability are always available at
each otherdés periphery. As didsesmanged i n chap
opportunities for people to move into casual, liglgight meetings and interactions.

Moving into conversation happens via a greeting process: how people look at each other,
verbal signals, moving closer to one another. The conversation stsatfilarly easy:

people naturally engage in talk augmented by body language, gaze awareness, gestures,

and so on. Disengaging and potentially rejoining that conversation is just a matter of

moving away, and then perhapsemtering it later. Indeed, theteof discovering

opportunities, moving, holding and disengaging from the conversation is so easy, routine

and uneventful, that the process is part of
unnoticeable to therfKraut et al., 1988; Whittaker et al., 1994)

The situation is quite different when people are separated by even relatively
small distances. The disappearance of peripheral awareness of others causes a sharp
decline or even disappearance of the opportunities for social and collaborative
interactionsMoving into conversatioin unless mediated by technologyn most
situations only occur after planning (e.g., to arrange a meeting time), and synchronizing
what system to use, when to use it, and so on. Disengaging from conversation is abrupt;
one is dher in it, or out. There is no gradual-@isgagement. While this strict process is
sometimes reasonable for formal meetings, this is far too heamght for casual

interactions.
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Groupware system designers were not blind to this, and thus createety ofri
facilities to mitigate how physical separation hinders moving into conversation. The
typical strategy is to increase peopleds vir
create opportunities for conversation.

3.1.1 Instant Messengers

Instant messengerare perhaps the most successful and commonly used groupware

genre that supports both moving into conversation and the conversation itself. Many
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Instant messengers (See an
o Figure 3-1 a MSN messenger (Tee, 2007)
example in Figure-3) supportall
four stages mentionegrlier. Two features support Stage 1: discovering opportunities
via buddy list and activity statuBirst, it displaysa buddy list a personalized list of the

names (or nicknames) of other instant messenger users/orkers, friends, family, etc.
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T tha collects the people that person is interested in. Second, eachdpsrsopr esent at i o
i s accompani e dactvitytstatugtohliaet offimes lbusypaway,sand so on
T to indicate their presence and likelihood of availability. Activity status indicators are
sometimes augmented by alerts that accentuate when people come online, i.e., the
equivalent of them coming into vienext, instant messengers support &6 mung
i nt o conver s at-inibatedtexschad Byedoublelickingeon aniavailable
contact, a chat session is started immediately for two users to interact with each other.
The conversation itself is the typing that follows (many instant emggss now augment
text chat with a voice channel, typically triggered after a short textual conversation).
Stage 3, engaging from a conversatiasa often just a matter of destroying the chat
window. Yet stage 4re-engagingis easy; one justclicksn oneds buddy again
Furthermore, many IMs save a transcript of the previous chat conversation, where that

transcript is displayed upon-engagement.

Let us reconsider instant messengers from the Locales Framework perspective.
On one hand, a chat sessamuldsignify the formation of a sheterm locale. The
viewing of opportunities (via peopleds actiwv
doubleclick), and its acceptance forms a social world of two. The site becomes the chat
window; and the mans are the textual conversation, plus other tools supplied by the
instant messenger (e.g., audio, video, secedaming, filetransferring). On the other
hand, this is too simplistic a view, for this kind of locale is extremely transient. As well,
locales are not a 1:1 map onto a textual conversation. Many locales could actually
contain multiple IM conversations (which are seen by the IM system as separate), and
conversely a single IM conversational thread can contain talk from multiple locales. IM
alsoexcludes communications from other sources that comprise the locale. Finally,
instant messenger systems keep no memory of this locale except (in some systems) by
logging and concatenation text conversations for a period of time. Neither is the buddy
listal ocal e, for each personbés buddy | ist may
overl ap between two peoplebds | ist may descr.i
is a mental construct rather than one explicitly maintained by the systems;Tihat i

buddy 1l ist collects oneds intimate coll abora
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Activity indicators are excellent at fulfilling the basic socialization needs of loosely
coupled soci al connections (metgatlwandto hnds con
talk with him about something). While powerful, these indicators are not tracked as part
of a |l ocale. They are | imited as they only a
online or offline; idle time intervalsYhere isalsono awareness of the activity a person
is actually involved in (e.g., an activity pertinent to a particular &cal summary, the

i nstant messenger genre is best considered a

We are not arguing that instant mesgers are fundamentally flawed, for that
would belie their very success. Indeed, instant messengers embody one of the light
wei ght qualities we promote: enabling users
light-weight interactions. Rather, we arghattthey could be improved even more if
they treated a locale as a first class entity. Currently, they only support a transient locale.
Nor does the buddy list know about laeaiembership. Nor is there any support for the
principle of centre/periphery wiin a locale, e.g., by providing selective awareness

information of particular buddies based on a

3.1.2 Media Spaces

The genre of media spaces create a virtual environment by connecting physically

distributed spaces thugh highspeed, realime, audiovisual links. Media spaces differ

considerably from videgonferencing roomgkada, Maeda, Ichikawaa, & NMaushita,

1994) First, media spaces typically connect personal spauebkap e opl edbs of fi ces
(Sara A. Bly, Harrison, & Irwin, 1993; Dourish & Sara Bly, 199&) communal spaces

like coffee rooms and other public spa¢#sncke, Venolia, Grudin, Cadiz, & Gupta,

2001) That is, these spaces are usually owned and occupied by its participants, rather

than aspecialized space configured for a vidmsedneeting. Second, the video
connection is eitheralwayen, or permit some kind of &gl anc
walk a virtual hallway to see who is arouf@@aver et al., 1992; Root, 1988; Tang & Rua,

1994) Finally, conversations on these spaces are normally serendipitous or initiated by

one person, rather than by an arranged meeting time.
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Figure 3-3 Virtual Kitchen (Jancke et al., 2001)

The major argument for media spaces is that they provide high fidelity awareness
of what is going on in the other space by creating adjacent physical spaces via video, i.e.,
t heyesdraebl i shoé a f otyamd, afurnphese provideadwargnese x i mi
that creates opportunities for interaction and lightweight conversations. As in real life,
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people feel physically connected. In an alwawsvideo link, conversations begin by
(perhaps) trying to establish eye catitanaking sounds, and then by talking. No
interface mechanisms are required (although some systems do prowaseecontrol
over video fidelity and audio capture, for privacy reasons). The kind of awareness (and
how people consider it) varies with threedia space configuration. For example, a media
space connecting personal offices (e.g., through webcams and +smethimonitors)
are somewhat akin to people cohabitating an open office, where each person is quite
aware of what the other is doing, andymwegularly have brief casual conversations with
them about ongoing activities of interest. A media space connecting two communal
spaces through a large screen such as wall displays joining two coffee rooms gives

people a sense that they are in one laogyemunal space.

Media spaces do have limitations. Interaction beyond the visual and auditory are
usually very | imited, unless augmented by ot
view of the other space is usually fixed and imposed, unless remoteecaomtrol is
provided(Gaver, Smets, & Overbeeke, 1995; Kuzuoka, Kosuge, & Tanaka, 1994;

Nakanishi, Murakami, & Kato, 2009; RanjaBirnholtz, & Balakrishnan, 2006, 2007)
Yet such control introduces privacy issues. Perceptions of what the other can see or hear

may be inaccurate, which again affects the delicate balance of privacy and awareness.

From a locales perspective, a nedpace equates a locale with a site. By
bringing two or more sites together in an alwaysvideo/audio connection, the premise
is that locale activity is supported. Center and periphery is bounded by what the camera
and microphone transmits and displagsd how people enter that visual/auditory field
of view. The means of a site are usually limited to what can be displayed and heard
across the channel. Media spaces seem to have fared better when used to connect the
personal offices of close collabora¢Borning & Travers, 1991; Dourish & Sara Bly,
1992; Gaver et al., 1992; Root, 1988; Tang & Rua, 1994; Watabe, Sakata, Maeno,
Fukuoka, & Ohmori, 1990ys. two communal site@ish, Kraut, & Chalfonte, 1990;
Jancke et al., 2001T he likely reason is that the shared office space is a reasonable
estimate of a true loaglwhereas the shared communal space is not. As with IM chats, a

single media space may not directly map onto a singledothé media space is just a
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connecti on, and as such it is blind to t

not actudl represent a locel or that multiple locales may occur using that site.

3.1.3 Chat rooms, MUDs, MOOs, and CVEs

Another groupware genre covers chat rooms, MUDs, MOOs, and Collaborative Virtual
Environments (CVEJFahlé, Brown, Stdl, & Carlsson, 1993; Fré&on & Nai, 1998;
Greenhalgh & Benford, 1995; Nakanishi, Yoshida, Nishimura, & Ishida, 198G)e

they differ radically in how they present interactions, all support multiple and persistent

reattimei nt eracti ons by communities of peopl e

approximate multiplelongerstanding locales.

Chat rooms contain multipletopcpeci fi ¢ 6r ooms 6. Peopl e

and then converse with anyone who happens to be treteméily about the topic, but

they are not restricted from talking about anything). MUDs (or ruskir dungeon) are
somewhat similar, except that people can control what is happening in the room, e.g., by
moving around it, by picking up objects in th@ne, and so on. MOOs are object

oriented MUDs; of relevance is that most modern MOOs comprise-mattia objects
(perhaps including video). Finally, a CVE is a 3D environment, where people present
themselves as physical avatars within a simulated wortdcan interact with the world

and the people (avatars) inhabiting it. CVEs are now extremely common irptaykr

online games. In all these systems, people can either choose to join one of the many pre
constructed rooms, or they can (usually) createvanoom for others to join. In most of
them, people present themselves anonymously. That is, they use masking pseudonyms

and avatars rather than their &t identity.

These roorike systems are somewhat akin to multiple, lorigsting locales.
We can equate a locale with a particular dedicated room, although unlike media spaces
these are completely virtual sites that mimic (with varying levels of fidelity) various
physical characteristics and affordances of the space. In terms ef/kgitit groups,
these roorbased systems have limitations. A user has to explicitly create a room and
configure it, something that may not even be permitted without approval from an

administrator. Rooms are hard containers, i.e., they do not supportgenprery

Vi

c

a
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involvement. That is, one has to enter a room before knowing what is inside or gaining
awareness of what is going on. A robraspecially if portrayed as a very large space
such as within a CVE may actually contain many locales. While most relaased
sysems do allow people to configure private messages and message filtering functions
(and thus identify a type of locale within the room), this is heasight. Finally,
artefact manipulation is usually limited to the virtual objects in a room rather thiad dig
artefacts that a person may want to bring in a r¢@uortis, Dixon, Frederick, & Nichols,
1995) All in all, while these systems desemble some lo@hspects, they are too
heavyweight at locale formation and are not flexible enough for fighight, casual

interactions.

3.1.4 Asynchronous webbased groupware systems

Many other commonly used wdiased groupware systems support asynchusno
interactions between people rather than-tea¢ meetings. They include Internet

forums, blogging and social networking servicgsme of them providmanual or
automatiomeango update personal awareness informatiatales also exist in such
applictions: a thread in a discussion board, a blogging page, a list of followers, a
network of interconnected people. Although, some (such as a Google Buzz) are formed
in a very lightweight manner, most are long standing and heesight locales.
However,Most are designed for publication or exchange of opinions or information

which are totally different mpeam@moses from pe

Facebook is the most popular social networking service on the web. It allows
usesto set up a personal web page with profiles, photosparsbnal postdt differs
from aconventional blogging service in thatitdgte opl e easi ly I ink to o
and form a social network on the web site. One can update personal awareness
information via profiles, photos, @osts Each contact of the user will see the update
made on their own personal pages (which aggregate all updates from all contacts). From
a locale perspective, a user and all the people in the contact list implicitly fonale
The userds personal page provides an individ
hers. Besides this implicit, permanent locale consisting of all personal contacts,

Facebook also allow users to join other types of explicitlygorgigured bcales such as
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Agroupso or Anetworkso. A AGroupo all ows a n
certain purpose. It is an explicit list of people rather than the implicit list of all contacts.
A @A Net wo r-éowstructed, lengtandirg locale suctsa school or a workplace.
These locales are also heawvgight to create and join. All in all, social networking sites
are primarily designed for people to stay connected with each other using asynchronous
updategvs.our emphasis on real time meetingd)hough they have the capability to

allow online users to communicate synchrompwg means such as textual chat.

Locationbased social networking servica®also gaiing popularity. These
websites allow users to update their g@eation informatiorwhich can be seen by their
contacts or even the public to trigger interaction opportunities. One can see who are
nearby and what they are doing. Such systems do support verwégiiit engagement
in a locale. For example, in Google Buzz, ausercanclok a fibuzz o message |
by another nearby user and start a discussion in a forum thread style. The discussion
thread following a Abuzzo is essentially a |
networking services in that they do not provideatime meeting site and sufficient
means for personal awareness (e.g-Vikeo) and artefact sharing (e.g. synchronous
interactions on a shared artefact).

3.2 Groupware for Artefact sharing

In previous chapters, we have discussed the equally impaootardf shared artefacts.

For example, the whiteboards and sketches used for discussion in a meeting are often the
focus of peopleds attention and as i mportant
systems reviewed in the last section have peophteed designs; while some do allow

artefacts to be brought into them (e.g., file transfer in IM), they do not support artefact

collaboration particularly well.

Yet collaboration is not only about people being together. People bring artefacts
into collaboratbn to share with others. Using language from the Locales Framework,
groupware systems should provide sufficient means to help people bring artefacts easily
into a locale without much overhead for configuration, and then facilitate interactions

around shawkartefacts. Groupware systems should also, on a qasttighery
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continuum, maintaiartefact awareness def i ned by (Tee, 2007) as
t he moment knowledge of the artefacts that o
Tee summarized why &flact awareness is valuable. First, people need to monitor each
otherdéds activities on joint work for coordin
interest in othersdé activities. Third, knowl
used to deterime their availability. Last but not least, artefact awareness creates
opportunities to start conversations around artefacts and then transition to collaboration
around them. In this section, we sample several groupware systems designed primarily

around atefact sharing.

A shared workspaces a visual space that all participants can see. To coordinate
real time collaborative work, people in a distributed group need such a shared workspace
if they are to see each ot hesyStemsaret i viti es.
realized as a shared workspace vs. an interpersonal conversational space, e.g.,
collaborative document editors, shared screen and window systems, and drawing

whiteboards.

Implementing a shared workspace can come with considerabtiviah
technical challenges, particularly in management of concurrency control. The problem is
that inconsistencies can arise if two or more people try to alter the same artefact. There
are a variety of ways to solve this, although these tend to be spedifectigpe of
shared workspace being considered. Many collaborative authoring systems solve this via
coarsegrained access control, e.gmanaging a document as multiple parts and allowing
a person exclusive access to one of these parts (thus two peoplectemye the same
part). Others do more fingrained acces, e.g., MAQEewmanWolfe &
Pelimuhandiram, 1991 5EPIA(Haake & Wilson, 1992)SASSE(Baecker Nastos,
Posner, & Mawby, 1993nd DCWA(Chang et al., 1995 hese support synchronous,
reattime collaboration on shared documemysmultiple authorswherethey allow one
user to concurrently edit a part at a time. Changes made by one author are made visible
i mmedi ately to others andwhatlyauseeswhahilor s have
S e axperience. Some systems finesse thiseigs/ only supporting asynchronous
collaboration, e.g., CE&reif & Sarin, 1986)Quilt (Fish, Kraut, & Leland, 1988;
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Leland, Fish, & Kraut, 1988and PRERNeuwirth, Kaufer, Chandhok, & Morris, 1990)
These systems are designed for asynchronoustéosnycollaborations, where people
do notusuallywork simultaneously. Thus changes made by collaborators are not visible
T and thus do not affettothers in a realime fashion. Of course, concurrency control in
shared workspaces is not limited to document edikansexample, MOOD $Bellini,
Nesi, & Spinu, 2002)s a synchronous retime cooperative editor for music scores.
Finally, some systems simply ignore problems withatorency control, as
inconsistencies are considered minor. Examples include shared drawing systems, where
people collaboratively sketch on a common drawing area irtire@Bly & Minneman,
1990; Ishii, 1990; Ishii & Kobayashi, 1992; Ishii, KobayashiG&udin, 1993; Ishii &
Miyake, 1991; Tang & Minneman, 1991; Tang & Minneman, 198tjeen sharing
systems, usually VNC or RDP based, allow a remote client computer to share-the real

time screen images on a host computer.

In terms of the Locales Framewogshared workspace systems are designed for
collaborative situations where artefacts are at the centre of a locale, as they are expected
to be the focus of people and their activities. For example, in a collaborative writing
session, the shared documennigegdited is at the loak centre. This contrasts to
peoplecentered teleconferencing systems such as media spaces, where the center of the
locale is expected to be the people in that shared space. This extreme view of artefacts
vs. people can be tempdrby augmenting the shared workspace with a video
connection. Example sharet
whiteboard applications that
do this are VideoDraw,
VideoWhiteboard, and
TeamWorkstation, and
ClearBoard, as does the
SEPIA document sharing
systemFigure 34 shows

ClearBoard wlere we see

the remote pe Figure 3-4 ClearBoard (Ishii & Kobayashi, 1992; Ishii,
Kobayashi, & Grudin, 1993).
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where another one can draw atopithageto create a shared artefa&sttefact sharing
system can be augmented by other types of-pgesonal information. For example, the
Quilt, PREP, MACE, DCWA collaborative authiog systems support messaging
between collaborators. SASSE, in the collaborative document view, provides
information about who the collaborators are, where in the document they are working,
and what they are doin@aecker et al., 1993t also has a shared tgdeinter to
facilitate communication. Many screen sharing systems also support a voice connection

between a host cqoater and a remote client computer.

From a locale perspective, a shared workspace approximates the site and means
of a locale: it is a gathering point that offers the means to share artefacts and the tools to
manipulate those artefacts. However, theseegysipresuppose that the artefact is
always at the center of interest, and that this artefact is the sole reason why people gather
at that site. This is a very restricted form of lecal

3.3 Integration of interpersonal interaction and
artefact sharing

Some goupware systendo try to balancattention to people and artefacts.

3.3.1 Artefact integration with instant messaging

As Instant Messengers increased in both popularity and sophistication, they have begun
to incorporate artefact sharing and coordination. Tal@ahancements include artefact
transfer between participants (e.qg., files and photos), and the ability to start a shared
whiteboard or shared screen after the conversation has been initiated. Several research

systems take this one step further, as desdrbelow.

Doc2U (Moréan et al., 2001)is an IMbased document sharing system. Like
normal instant messengers, it has adyddst for awareness of people. In addition, it
provides a separate Adocument | isto for awar
collaborate on. A subscribed document appears in the document list in the same manner
a contact appears on the buddy listetdsare notified of the status changes of subscribed
documents through 0 tupssSindlarto a coetactanahg budldys t yl e po
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list, a document has a status indicator (online/offline/idle/locigdjus related to

coll aboratortslb a nd ®dcwmmdntoniss windi cated as b
annotatedo, and fibeing writteno.
Al ocale in Doc2U is somewhat akin to a Do

number of documents and authors. However, a person must use a separate web interface

to upload documents and add authors to create a project, which is quitenségiviyfor

casual agfactsharing. As well, the Doc2U client user interface only has two lists: one

for people and one for documents. There is no clear boundary between projects or

groups, i.e., the user interface does not display any notion of a locale. Additionally, role
management is heawyeight, where people have to define strict access privileges to
document s. I n terms of awareness, a shared d

only shows a few prdefined status analvailability indicators described above. When
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Figure 3-5 Artifact Buddy (Greenberg, Stehr, & Tee, 2008)
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considered from the centre/periphery principle, no option is available to customize one’'s

perceived awaness of these indicators.

A somewhat similar system is Artifact Bud@greenberg et al., 201@)hich
incorporates a filas a buddy into a commercial instant messaging service. Artefact
Buddy (Figure 3b) equates files and people. A shared file is registered with the IM
system as a user, and people add this shared file into their budéydiste this in
Figure 35asthed Conf Paper s & e n tAcollabarator seds the sbatugdol y | i
the file, and can even start a chat session with the file (a person can send predefined
commands to the file, such as requesting it to transmit an updated version of the
documentexamplesare shown in Figure-8 botton). Under the covers, a helper
application monitors the file status and responds to chats, where it acts like a pseudo
user. Finally, the trajectory of the versioning and interactions with all collaborators are
kept asa history.

Thus Artifact Buddy enables reasonably ligigight collaborations around
shared artefacts, where it builds upon the affordances of the commercial instant
messenger. As an extension of IMs, it suffers the same problems when viewed as a
locale (albeit artefacts are now brought in as fektss entities). This additional facility
does come at a cost (mostly arising from this being a hack to appropriate existing IM
abilities) That is,forming an artefaesharing locale is heawyeight. A new ing&ant
messenger account for that artefact has to be manually created, and one user has to sign
into it via the helper application. Ot her
to their buddy list.

3.3.2 Orbit
Orbit Gold(Mansfield et al., 1997 a document collaboration system that attempted to
directly implement the Locales Framework. It is currently limited to doogme

collaboration, although its authors envisioned it more broadly as a collaborative desktop.

An Orbit user can involve and share documents in multiple locales (group zones). The
Orbit user interface has two main components: the Navigator and the Wa&k$hac
Navigator shows the list of locales the user jshile the Workspace shows all

Oy
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documents shared in all locales with different color chips corresponding to different
locales. Orbit Gold focuses on the aspects of locale foundations, individual ateiv
mutuality. For mutuality, users can select how to make their presence available to others
in a locale via a portrait icon or via video and audio. Awareness of shared documents is
achieved by a very simple notification service: a red star appeadng aorner of a
document icon when an event occurs about that document. A user can select, from each
locale, documents to be visible in the Workspace, and can aggregate them to form an
individual view. They can also show all selected documents acrossaéidoThe user
can further customize the positions of these visible documents in order to produce an
individual view to reflect centre/periphery difference between documents. However, the
system is generally heawyeight. Locale creation and configuratjonember and

artefact management all have to be done explicitly.

Figure 3-6 Notification Collage (Greenberg & Rounding, 2001)

3.3.3 The Notification Collage

Various researchers have attempted to integrate the features found in IM, media spaces,
and roombased systems. The Notification Collggmunding, 2004js one such
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example (Figure-®). The Notification Collage presents itself as a single communal
6roombé, which each person usually keeps on p
People enter that room lopnnecting to a server address, after which they see all
activities within it. As with MOO chat rooms, this room is somewhat akin to a locale.
Rooms contain multiplenedia itemgsmall interactive windows). As soon as a person
enters the room, a video madiem is created showing a video stream of that person fed
from a live camera, i.e., the room automatically behaves as a media space. This also
serves as a type of buddy list, for one can now quickly see who is online and what they
are doing. In additiorpeople can post other media items, such as sticky notes, web
pages, shared screens, slide shows and so on. The sticky note (which can be typed into)
serves as a text chat, thus making conversation easy to initiate. People can also enter into
audioconverst i on by <clicking on anotherods video.
and interact with activities and content of
includes activities outside the room, e.g., the shared screen posts thumbnails of a
p e r s otumabsereen, and lets others move into seet@ming sessions. Finally,
individual views are also supported to some extent, as people can easily customize the
size and position of media items on their own display for a personal view of the

connected viral world.

The biggestimitation with Notification Collage is that it offers only a single
permanent Ol ocaled. Everything created withi
0l ocal ed means cr eat i ng-weghtAkhougrectuallysasymet hi ng
to invoke a new server, advertising that server location is difficult and getting people to
join must be done out of band, i.e., these sites are not discoverable. As mentioned, one
site- even a physical roomrarely maps onto the idea ofe@social world and one
locale for only one purpose. In contrast to nuanced locales, the Notification Collage
supports community awareness and interaction. The single site anoresent
communication and awareness of all activities considers this corynasna single
social world, in one preonstructed, permanent locale. Locales may form within the
Notification Collage, but this comes from how people perceive their activity rather than

from how a locale is explicitly supported by the software.
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3.4 Community Bar

The Community Bar (McEwan, 2006) was expressly designed around the Locales
Framework. Its primary intention was to support liglgight and casual interactions for
small groups of intimate collaborators. It aleavily influenced the Come Together

system | introduce in the next chapter.

The Community Bar is a sidebar (Figur&)3ocated at the periphery of a
person’s screen. The sidebar contents provide peripheral awareness of people and
artefacts, and a means for people to move into conversatidmta interaction over
artefacts. The small tiles on the bar show are media items, each designed for a specific
purpose. One type shows presence information of people via a live video or static image.
Another type is a persistent textual chat. Otherslirevartefact sharing, e.g., a shared

photos media item, a shared web page media item, and even a shared screen item.
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Figure 3-7 The Community Bar (McEwan, 2006)

The entire sidebar (Figure8 is divided into segments, each called a Place,
where each place emulates a locale. A Place (site) is a container for a number of media
items (means), which ag@ained are small tiles representing people and artefacts.
Hovering over a tile brings up a tooltip grande (a larger tile), offering a hfigledity
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image or representation of the person or artefact. Clicking on the tile of the tooltip
grande raises all, interactive view with maximal level of fidelity. Under the covers,
the Community Bar implements a plugarchitecture where developers can create
third-party media items (beyond the stock video, chat, photo, web i{doEwan et al.,
2006)

Place
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e | Tooltip =—_| Place
e [B=) % Grande N ilab
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“Inviteto | E=
Place" e
button 70

Figure 3-8 the Community Bar (McEwan, 2006)

The process of creating and using

< Create and Join

Places deserve special mention. A persor fs. placs| Places
ilab

ly ilab
lv Gregor Paper

locale via a pojup window accessed from |L CSCW dass
v [
the top of the sidebar (Figured. Once a

[! mike test
Place is created, people can be invited int

can create and name a Place for a new

Figure 3-9 (McEwan, 2006)
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it via an Alnvite To Placeo buttomr). found in
Afterward, the person has to acctp invitation to join the Place. This is clearly heavy
weight. Indeed, a field study of Community Bar use in pra¢immeroet al., 2007)
revealed significant flaws with this heavyweight Place design: people almost never
created Places for new locales. Instead, they all stayed in one single Place, where they
would appropriate that Place into multiple mliocales either careptually (by how they
thought about relationship between media items) or (more rarely) by positioning related
media items together into groups. The cost of using-fogales rather than Places is

that people suffer from distractions of uninterestingrimfation.

The above treatment of locales is consistent with the Locales Framework, as it
shows that locales are indeed formed. Yet the explicit mechanism provided by CB to
create locales (Places) is ignored, as it proved too heaight, demanding a prior
place creation along with a muftep invitation protocol. This was enough to stop
people creating explicit Places. The actual usmiaf-locales indicates a way how a
locale should be formed and maintained: simple user interface protocols by spatial

positioning of related items. We will return to this notion in the next chapter.

In spite of this failure in CB, its design concept of Plaageasonable, i.e., as a
way to provide a site and means for lighgight, casual interactions of small groups.
The medi a-down desighdile dawj triarisient view (tooltip grande), and full
viewd did facilitate natural transition from awarenessrteractions (Figure-8). On
the sidebar, users can adjust the size of the displaying media items in their tile views for
different levels of awareness. For example, depending on the size, a tile for a person
may show a name, a photo or a live viddowe\er, its user interface was clumsy, so
this was rarely dondeyond that, tooltip grande and full view provide for higher levels
of awareness. Thus, in terms of the cepdphery principle, a user can customize the
level of interest or engagement to dretperson or artefact through different sizes, from
low-fidelity to high-fidelity, and different views, from peripheral awareness to close
interactions, of a media item. An individual view of a locale is achieved through the

aggregate of custoisized meda items in a Place. In the next chapter, we will see how
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the successful aspects of Community Bar influenced the design of my next generation

system.

3.5 Design inspirations

Most of the reviewed systems hinder ligiright locale formation by forcing users to

configure the site and/or means ahead of time. Most notably, even those systems
designed to supportlightei ght group practices (including
impose a high threshold to start and maintain a locale.

Yet there are many positive asfgeof these systems. For example, instant
messengers are exceptionally efficient for impromptu, transient communication sessions.
Forming a simple locale of a chat session is as simple as a diigkieg. This
suggests that a groupware design must npbga too much overheadunnecessary
user interface protocdisif it is to support fluid interactions. Yet another successful
feature of instant messengers is the separate buddy list, which provides awareness of
people to facilitate the formation of a chatdée. My system designdescribed in the
next chaptey uses a similar approach to support liglgight locale formation through
the easy transition from awareness of people and artefacts. The site and means for a
locale should be created and configured ioifhi as an impromptu goal or interest,

which involves the core members of a social world and their artefacts, emerges.

Next, most system designs do not consider the centre/periphery principle. They
usually support awareness at a fixed level of fidelitg provide a fixed view for
constructed locales. The Community Bar is a notable exception, where it successfully
uses dritdown media items of variablei ze t o refl ect a usero6s dif
and engagement with a person or artefact. Asviesee in the next chapter, | adopt this
media item model within my own design, i.e., | provide multiple levels of presentation

detail for a person or an artefact both in and out of locales.

Another design point considers the integration of people dafthets. As
mentioned in the first chapter and illustrated in this chapter, some systems primarily

focus on interpersonal interactions, while others mainly concentrate on artefact sharing.
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Artefact Buddy, Notification Collage, and Community Bar are exoapt as they show
people and artefacts by the same representation. As argued in the first chapter, people
and artefact are actually equally important components of locales in terms of interactions.
Inspired by these systems, my own implementation tresgle and artefact equally in

and out of locales.

Finally, within Notification Collage and Community Bar, people and artefacts
can only exist after a locale has been created. As well, an artefact cannot be shared
across locales. These conditima hinder how locales are created! usedAgain, my
system will consider people and artefacts as persistant entities that can exist outside of a

locale and that can be easily brought into and shared across multiple locales.
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Chapter 4Come Together

This chapter introduces a lighteight groupware systelnCome Together (CT). Based on

the theory of the Locales Framework, its design emphasizesagght formation of locales,

the centreperiphery continuum, and peogdetefact integration. Calsoattanpts to

incorporate the merits of existing groupware systems, especially instant messengers and the
Community Bar (McEwan, 2006). For example, the primary goal -liighght locale

formation, is a feature of instant messengers, which the Community Batofailiver. On

the other hand, Come Toget h-lkevel dilddonmmediat he Con
item mode] which successfully supported the certegiphery principle and awareness
interaction transition. Furthermore, the system represents pauplartefacts equally as

media items and allows them to be brought into and taken out of localgbglyeexist both

as independent entities and as part of a loéaea reminder, table-4 is a list of the design
considerations which | developed argpked to the CT design, following the process in
AppendixC.

The chapter introduces Come Together by four scenarios that progressively reveal its
main features and building blocks. A later chapter will deconstruct the user inderfeazka
itemsrepresentig people and artefacfdacescollecting media items, theéT Console
managing all people, artefacts, and locales, and the use of the entire desktépcpaath
the design philosophy and goals mentioned in the previous chapters. That later chapter will

also introduce a number of stock media item types included in Come Together.

The four scenarios i n thi sThedscemgiosare descr i
contrivedto keepthegyr oupb6s tasks deliberately trivial
Come TogethelWhile some of the images were edited after capttoedse image creatipon

theyall show the real systeinaser interfaces and interaction flows.



students supervised by Saul. They regularly use Come Together for their casual interactional
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In this group, Sauk a university professor; Yibo, Helen, Misaosen are graduate

needs. Each had previously created an account on the Come Together server. The first

scenario showsdw Sauland Yibouse Come Together to construct and destruct a-Bhex,

light-weight locale for photo sharing with Yibo. The other scenarios show how the group

uses additional features to support the peaptiefact integration and the cenperiphery

differentiation.

A person and/or group should be able to easily and spontaneously create, maintal
dissolve a locale.

Because goals may be formed and altered over time, the system should not requi
group to configure the site and means tesBaa particular goah priori.

Membership should be flexible. People should be able to see what a locale is abg
without 6éjoiningdé it. Similarly, the
through a chairperson or moderator. If they doobee part of the social world of a

locale, a person should be able to adjust his or her level of involvement from the ¢
to the periphery.

The group should follow its own social protocols and roles rather than a social pro
or role imposed by thgystem. That is, the system should support what people do
naturally rather than demand they follow a prescribed set of rules and roles.

The tradeoff between access and security should be maintained primarily through
means, where system contfot access and/or security is added only if desired by th

group.

The system should capture awareness
engagement with the group (i.e., center/peripheviere the person could also choos
how to viewthat information.

Thecapture and presentationafareness information should be adjusted to reflect
personbs dynamic movement across the

The system should allow an individual to form their view of a locale through the
aggregation of received awareness information of each @rgipple, shared artefacts
and interaction all at different levels of attention and engagement.

An individual view should be updated
locale over tire, e.g., where some entities in the locale move closer to the person
others fade out to the periphery.

10

The view set of alll | ocal es one is |
interest and engagement, e.g., from some specifadsto others

Table 4-1 Group Design Considerations for lightweight group working practices
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