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Abstract

We feel that designers of mobile software are too intent on converting functionality directly
from desktop systems to mobile systems, ultimately neglecting an important consideration
— the mobile nature of the devices. Mobile computing, by necessity, introduces its own
paradigm of interaction and design complexities. Rather than trying to re-create miniature
desktop systems, designers should focus on creating mobile software: software that can
tolerate intermittent connectivity and does not require full cognitive focus from the user.
But once users have information on their mobile devices, what do they do with it? How do
they work with it? How do they search for information whilst mobile?

In this dissertation we introduce the concept of laid-back interaction to handle the user’s
varying attention levels as they use the mobile device within their every-day working world.
Information packages are used to manage the information stored on the device and to
manipulate search queries, their results and any other data users may wish to access. Not
only will we consider the role of information access within the user’s personal world, but
also the role of the mobile device itself: How do users perceive these mobile devices? Do
they have an effect on the user’s work patterns? Do users see them as “personal” devices,
like cellphones? A search query management system was integrated into the information
packages, enabling us to investigate how users work with their information whilst mobile.
These systems were implemented on both the desktop computer and the mobile device with
seamless synchronisation taking place, allowing users to work with information anywhere.

Through heuristic evaluation, task-based observation and real-world observation we eval-
uated our system’s suitability to mobile devices in terms of both interface and interaction
design. These results were then used to investigate the questions posed and test our belief
that laid-back interaction is valuable to the designers of mobile software. From these ex-
periments we found that while users feel laid-back interaction is beneficial, the concept of

information packages is not.
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Chapter 1

Introduction

With the rapid development and evolution of network technologies, information is fast
becoming available in ways and places that people could not have imagined even 10 years
ago. Coupled with this growth in information availability has been the development of
search engines and search technologies designed to make finding and visualising information
easier and quicker. At the same time, mobile technology has been rapidly evolving with
“smart” devices being developed to allow people to access and work with their information
in almost any environment. Devices such as Personal Digital Assistants (PDAs), cellphones
and Tablet PCs are all designed to allow remote access to information through some wireless
medium.

In particular, the development and spread of wireless technologies, such as 802.11b
[IEE04] or even GPRS [Buc04] can be credited for the growing popularity of mobile com-
puting. As people realise that they are able to access their information remotely, so they
begin to expect and demand these capabilities. However, a concern is that designers of
mobile software are concentrating on directly converting the functionality of desktop com-
puters to mobile devices, rather than realising that mobiles introduce their own paradigm
of interaction. Mobile devices introduce their own constraints that arise, not only from
their physical size and processing limitations, but also from their personal nature as they
become part of the user’s everyday life [HR02]. In particular, mobile software for the most
part fails to take into account that wireless network access is often sporadic at best due to
external factors (such as bad weather or obstructions) and that connectivity is not a given.
Software that requires and assumes the presence of a network connection becomes terribly

limited once that connectivity is lost. We believe that for mobile software to become truly
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effective and “usable” for the average user, the influence of connectivity upon functionality
should be as limited as possible.

A question that needs to be asked by developers is “how can we take advantage of
mobile devices to provide greater ease of information access?” Rather than being seen as
a limiting factor, device mobility should be seen as an advantage — new functionalities and
roles now become available. An example of this can be seen in the Short Message Service
(SMS) provided by cellular phones; originally seen as an experimental messaging method,
it has established itself as a communications channel in its own right[Rhe04].

Developers should rather focus on new ways of using these devices and to think “outside
of the box” that is the current desktop computing model. Not only do we need to consider
how to provide novel forms of information access to mobile users, but also how these users
would manage this information once they have it. With the growing storage capacity of
mobile devices in the form of “flash” memory, device capacity is no longer a concern for the
developer and the potential for carrying large amounts of information exists. However, new
problems, such as visualisation and manipulation of this information on a small screen device
arise. As the hardware of mobile devices evolves, developers need to begin concentrating
on interface design and how users interact with these devices, as opposed to concentrating
purely on system design.

An example of the information need that could be associated with mobile devices is

presented:

“John is attending a conference where wireless access is available, but only in
certain selected “zones.” Whilst attending a session which is not within one of
these wireless zones, the speaker makes a comment about a new technology that
is currently under development. Using his PDA, John enters a search query to
search for that technology and resumes listening to the speaker. Later, whilst
in the foyer area, he realises that he walked through a wireless access zone on
his way out of the session. Pulling out his PDA he sees that several results
have been retrieved — he selects a few of the results and instructs the PDA to
base more searches on these results. He then resumes his conversation with a
colleague.”

The scenario presented above is an example of what we feel is the ideal interaction between
a user and their mobile device. At no time was John’s interaction method dictated by the



CHAPTER 1. INTRODUCTION 3

state of the system — the only limiting factor here was the presence of the network. John
was always in control of his pace of interaction with the device and was able to resume
listening to the seminar without interruption. With existing systems on mobile devices, a
more realistic scenario would probably have been that he would have made a note on a piece
of paper to search for the information. Later, after the presentation he would have headed
across to a wireless zone and begun searching using the PDA’s web browser. However, the
time wasted whilst entering the queries and waiting for search results meant that he was
unable to converse with some colleagues by the coffee table, thus possibly missing out on
some valuable information.

Furthering the scenario, John would want to work with the information that he has
retrieved using his mobile device. Owing to the constraints of the mobile device he would
prefer to work with this information on his desktop computer at home and thus uses some
synchronisation mechanism to transfer the information. As he works with this information
his mobile device is kept up-to-date, allowing him to carry the most current version of his
information with him.

Whilst potentially extreme, the above scenarios illustrate the issues that can be asso-
ciated with mobile device usage in the everyday world. It also introduces an interaction
concept adopted for this dissertation, termed “Laid-back interaction” [JJBC04]. This style
of interaction allows the user to interact with a system when the user desires, as opposed
to when the system demands it. We feel that this method of interaction is suited to mobile
devices as it allows users to work as they wish, when they wish, with minimal distraction.
Further, it highlights the need to provide some form of information transport or synchroni-
sation mechanism between the mobile device and the desktop computer. This interaction
style not only empowers the user to overcome technological problems (such as connectivity),
but also social issues, such as the appropriate moment when to use the device.

In the scenario, it was mentioned that John creates some new queries based on the
results returned to him by the original search. This illustrates an important point — very
rarely is a user’s information need satisfied by a single query. Rather, search queries tend
to evolve over time with a variety of information sources eventually satisfying the user’s
information need. What users need is a way of managing these “evolved” searches and
their results. Information packages, as presented by Twidale et al [TNP97], would appear
to be the best solution for this problem. Users can then store multiple search queries and

their results in a single location for easy access. It is important to note that this research
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is not focussed on developing new web search technologies or new web search algorithms —
these are well researched topics that form a field in their own right. Rather, the focus is on
how mobile users can work with information from existing search engines.

Combining the concepts of information packages and laidback interaction gave us the
inspiration for our information management system design. We visualised a system that
allows users to store and transport a mixture of information types on their mobile de-
vice, whilst also working with that information on their desktop computers. The system
would provide some form of synchronisation mechanism to allow users to seamlessly work
with information on either the mobile or the desktop, as they wish. Our rationale behind
integrating mobile devices and their desktop systems is that people want to work with in-
formation, not simply view it. The physical limitations of mobile devices simply do not
allow users to effectively view and edit information. More importantly, this system would
work to minimise problems caused by sporadic network connectivity and would be designed
to function as normal regé,rdless of the connection state. Mostly, the focus of the system
would be on performing searches in an on- / off-line manner, allowing users to carry on
with their tasks at hand in the most transparent manner possible. This will allow users,
such as John in the scenario presented earlier, to create searches and manage information
on their mobile devices without paying undue attention to other issues such as connectivity.
This, in our opinion, will help to reduce the burden placed upon the user by these external
influences.

Not only do we aim to integrate the ideals of the information package concept and
laidback interaction, but also concepts from the field of information management. These
concepts include those of how users manage their documents, how users search for informa-
tion and how users’ work patterns are influenced by the tools that they use on a daily basis.
Inspiration is drawn from many diverse fields, including research into user search behaviour
whilst using Online Public Access Catalogs, document management and the influence of
email on users. Examples of these research works will be presented in the next chapter.

Once developed, the system was be exhaustively tested to support our belief that laid-
back interaction is indeed suitable for mobile computing. We proposed three stages to test

this system:

e Heuristic evaluation — ensures that the interface is consistent and doesn’t spring any

unexpected surprises upon the user
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e Task-based analysis — to check that the system is “usable” and performs as expected

o Observation-based analysis — to determine just how useful the system is and the

validity of our claims regarding laidback interaction

Each stage of testing was designed to support the following stage, with the final stage in-
dicating whether or not people find laidback interaction useful when working with mobile
devices. The first stage, heuristic evaluation, was designed to iron out any potential in-
consistencies within the user interface. Once the user interface was consistent, it was then
tested on users through task-based analysis to ensure that the interface is indeed usable for
first-time users with no help or support. Thus, during the final stage it can be assumed that
any problems or benefits the system presents arose from the interaction style as opposed to
the interface itself.

The rest of this dissertation is composed of 7 parts — in the next chapter, background
research will be presented. Following that the system design and ideas will be presented.
The actual implementation of the system will be presented in a chapter of its own. The
experimental design and then the results will follow, with our conclusions being presented

in the last chapter.



Chapter 2

Background Information and

Research

While much research has been performed in the fields of desktop-based search and mobile
search, it has largely focussed on always-on network connectivity and has ignored the un-
certainty of the mobile user. To date, no in-depth research could be found that investigated
search using mobile devices and considered the issues posed by sporadic network connec-
tivity. Also, mobile search solutions that have been presented have neglected the role of
the desktop computer, providing no simple and effective way of sharing those search results
between the mobile device and the desktop computer.

Mobile computing technology has evolved in two directions — hand-held devices and
laptop or notebook computers [LK93]. Through the rest of this dissertation the term
“mobile device” will be used to refer to hand-held devices, such as PDAs.

Over the rest of this chapter, the issues surrounding the usage of mobile devices, mobile

search and desktop search systems will be presented.

2.1 Ubiquitous computing and its implications

Ubiquitous computing was first described by Weiser (1991) [Wei91] whilst researching at
Xerox PARC. The main focus of his work was to replace the personal computer with em-
bedded devices within the spaces that we inhabit, thus moving interaction with digital
information into the personal lives of users. It quickly became apparent that as devices

moved into the personal realm care would have to be paid to their design in order to avoid
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being obtrusive within the user’s environment. This led to the concept of calm technology
[WBY6], which is the notion of technology that continuously presents information to us in
an unobtrusive manner. To illustrate this concept, Weiser uses the example of car engine
noise. Whilst driving a car we are focused on the road but should there be an unexplained
change in the sound of the engine we would immediately become aware of it [WB96]. Weiser
& Brown [WBY96] describe this as something that engages the periphery of our attention.
Calm technology, they say, engages both the center of our attention and the periphery, con-
tinuously moving between the two as appropriate. The goal of calm technology therefore,
is to integrate technologies into our lives in such a fashion that they remain unobtrusive
whilst constantly feeding us with information.

Small screen device research has tended to concentrate on innovative ways of interacting
and displaying information to the user and furthering the spread of ubiquitous computing.
However, mobile device design differs from desktop-based design in that mobile devices are
private and personal items — only one person uses a mobile device at a time and very rarely
is it shared. Over time, due to their small size and portability, mobile devices become
integrated into a user’s life, or become part of their lifeworld [HR02]. Hallnas & Redstrom
(2002) [HRO2] argue that as computing devices become integrated into people’s personal
lives and as people invite things into their lifeworlds, so designers must not only focus on
usability, but also on presence. Presence in this instance refers to the aesthetics of the
device, how well it blends into the user’s world and what ezpressions it gives. All objects
present themselves through expressions, or physical appearance, and the first invitation by
a user must have something to do with its appearance [HR02]. This is also a reference to
Weiser’s concept of calm technology and the need for unobtrusive integration of technologies
into our lives. As Weiser & Brown (1996) state:

“If computers are everywhere they better stay out of the way, and that means
designing them so that the people being shared by the computers remain serene
and in control. ... But too much design focuses on the object itself and its surface
features without regard for context. We must learn to design for the periphery
so that we can most fully command technology without being dominated by it.
[WB96]”

These concepts as presented are valid not only for physical device design but also for mobile

software design. Software that causes a device to beep for attention or which requires
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continuous monitoring can quickly become irritating when the users feel that the demand is
unwarranted. As mentioned in the quote above, context of use must be taken into account by
the software. This includes not only the physical context of use, but also the infrastructural
and system context of use [DRD*00]. Software on a mobile device that is unaware of its
network connectivity status and continuously requests some network resource of the user
is not of much use and becomes disruptive — anything but calm. This forces the software
to remain at the center of the user’s attention when they may be attempting to continue
with some other task at hand. A well-designed user interface will be able to cope with
the uncertainty introduced by wireless communications and manage the user interactions
as appropriate [DRD*00].

Ebling et al (2002) make the observation that the demand a mobile (or indeed, any)
system places on a user’s time is a threat to the system’s usability [EJS02]. This time is
not only the time spent using the system, but also the time taken to learn how to use the

system and the time spent waiting for the system to produce the desired results.

2.2 Mobile software design considerations

Interface design for mobile devices is further complicated by their physical restrictions.
Limited screen area, slow data entry methods and reduced processing power are just some
of the issues that face designers over and above the design ideals presented in Section 2.1.
Part of the interface problems, we feel, stem from the attempt to directly translate func-
tionality from the desktop computer to the mobile. As early as 1993, Landay & Kaufmann
[LK93] pointed out that although running the same applications on the two systems may be
useful and desirable, running the same environment is not only undesirable but also mostly
impossible due to the processing limitations of mobile devices. Mobile devices typically
present interfaces that are specialised for a small number of tasks, and if well designed, will
consist of limited feature sets [LEFT00]. The greatest challenge facing designers in today’s
wireless world, however, is that of handling communications and maintaining the illusion
of connectivity even when it is poor or non-existent [EJS02].

Distributed systems have been accorded a lot of attention with regard to mobile devices
in recent years and one of the leading file systems in this field is Coda [SKS87]. Developed
at Carnegie Mellon University, it is designed to provide remote access to files in environ-

ments where connectivity can be poor or even non-existent. The illusion of connectivity
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is maintained through sophisticated caching and document pre-fetching methods, which
store the files on the mobile device. Its main design goal is to make usage of the system
as transparent as possible and to remove connectivity concerns from the user. Ebling et al
point out, however, that complete transparency is not necessarily a desirable goal [EJS02].
Sometimes, due to circumstances such as varying connection speed, the system may behave
in a manner that conflicts with the user’s expectations and causes confusion. As a compro-
mise and a solution to this problem, Ebling et al propose a system design of translucence
as opposed to transparency [EJS02]. With translucent design, the system exposes critical
information to the user whilst continuing to hide non-critical information. This affords the
user an extra degree of control and helps to reduce any potential confusion.

Compounding the issues of wireless computing and mobility is the concern of power
management. Mobile devices, by nature, have to conserve battery power as much as possible
in order to extend their time “on the road.” Whilst manufacturers strive to produce devices
that are as energy-efficient as possible, software design also has a large influence. Software
which prevents the device from powering off or makes excessive use of the wireless network
capabilities of the device can greatly reduce the battery life, necessitating frequent re-
charging and thus reducing the usefulness of the device to the user. Unlike desktop systems,
mobile devices are never truly “switched off.” Rather, when the user presses the power
button the system is placed in a frozen (or doze) state, allowing it to perform an “instant
switch on” when the user switches the device back on. With a device that is not allowed to
completely drain its battery, it is entirely conceivable that software on the device could run
for days, weeks or even months. Thus, long term software stability is crucial to the success

of mobile software.

2.3 Search using mobile devices

Most research relating to mobile devices and search has tended to concentrate on the inter-
face design, input methods and how to visualise the results, with very little focus on what to
do with these results once they are fetched. The most notable work regarding mobile search
has been conducted by Buyukkokten et al (1999) [BGMP99] and Buchanan & Jones (2000)
[BJOO]. Buyukkokten et al are part of the Stanford Power Browser Project [POW04] which
aims to address the problems of interacting with the World Wide Web through handheld de-

vices. Whilst both of these projects focussed on web interaction using mobile devices, they
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have been modified to take into account web-searching through mobile devices. Research
into web interaction using mobile devices has followed two main approaches: reformatting
the page to ensure that it fits the small screen, or parsing the page and creating a hierar-
chial view of the page structure. The work presented by Buukkokten et ¢l and Buchanan
& Jones has followed the latter approach, as it allows users to customise their view of the
page as they see fit. Chang et al (2002) presented a system where not only were spoken
queries accepted, but automatic title summarisation was employed to shorten document
title lengths [CMLF02]. This summarisation was introduced to reduce text wrapping and
the amount of scrolling that users have to perform.

Buchanan & Jones found that users of mobile devices show a significant preference
for “direct access methods” (or searching) as opposed to following long browsing paths
[BJ0OO]. In other words, when using mobile devices, users preferred to make use of search
functionality rather than exploring a hierarchy. This finding applied not only to web site
browsing but also to file manipulation on the mobile device and offers some indication to

the importance of search on mobile devices.

2.3.1 The Power Browser project

The Power Browser project utilises a combination of tools to ease web browsing using mobile
devices. The system aims to decrease the amount of navigation that users must perform
when searching for information [BGMP99]. This objective is realised through three main

tools:

e Link Navigation: This tool provides the ability to navigate without viewing the full
page. To achieve this, all the links in a page are extracted and displayed in a tree
form. Users can then navigate through this tree and once they are reasonably certain
that they have found the page they need, they can switch from the link view to a text
view [BJ0O].

e Local site search: The system provides local site search, even for web sites that
do not provide this facility. This local search facility generates an index that is

increasingly complete as users spend longer periods of time visiting a site [BJ0O0].

s Keyword entry support: This is one of the main interface enhancements that the

Power Browser system offers. As the system indexes the site currently being visited,
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it also indexes the words within the site, 'Whilst the user cnters scarch terms, sife-
specific keyword completion is offered. Also, the system provides a real-titne cstimate

of how many hits the scarch torm can cxpect to return.

Whilst the Power Browser project achieved significant improvements in web access through
PDA’'s [BGMI*99], it docs have the drawback of requiring a proxy server. The proxy per-
forms the caching, fetching and indexing of pages on hehalf of the maobile device, The
requirement of the additional hardware and software reduces the transparency [MNSO0] of

the syatem, decreasing its appeal to novice users.
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Figure 1: Screenshots of the Powerbrowser system in use

Figura 1 shows the fhree mown aspects of the PowerBrowser sysiem. From lgft to right: the link
natigation aspect, local site scarehing and word completion. All these aparolions were being performed
upan the Stanford Dafebese Group website.

2.3.2 Visunalisation and presentation of search results: WebTwig

Buchanan & Joner' work focuses on the wissalisation of Lhe search resultg, rather than the
speeding up of the search process as 4 whole. Their work formed part of the development of
WebTwig [JMMNBS9], a projeet which has a similar approach to the link navigating aspect
of the Power Browser project. WebTwig creates frec-based outlines of web siles, in a similar
fashion to the outline view a word processor creafes of a document. This tree representation
of the web site i text-based, which suits the typically limited praphical abilitics of mobile
doviess,

It is recoghised that searches for information usually generate long lists of resulfs, which
are impractical to vicw on mobile devices due to their limited screen size [BJ00]. WebTwig

was adapted to deal with explicit scarch queries and their results. Top level nodes within the
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tree are hits returned by the search engine — expanding these nodes reveals the alternative
options within these hits to the user, However, WebTwig does have problems extracting
an cutline from sites that do not have a meaningful structure and reetifying this problem
is ongoing work [BJ0O0].

Not only do mobile devices present a challenge for the visualisation of results, but
also for the entry of search queries. Limited input facilities makes data input a cognitively
demanding process, which could potentially distract the user from their task at hand [HR02].

2.4 Document management on mobile devices

Due to their small screen size and limited input capabilities, mobile devices are unsuited
to the creating or editing of large documents. However, they are capable of being used as
document viewers, although new visualisations are often needed, such as when viewing web
pages. Complicating matters for users is the complexity of using the mobile file system as
opposed to that provided by desktop systems — only one directory can be viewed at any time
without any display of the directory hierarchy and the distinction between different store
types (main memory, storage card or static memory)} only serves to confuse users further.

2.4.1 'The Satchel Systemn

A frequent problem facing mobile users is the wide variety of document types and environ-
ments that they may encounter. Satchel aims to provide “streamlined aceess to docutnents
and document services” through “Satchel-enabled” devices [LEF'00], as opposed to ac-
tual accessing of documents. Satchel-enabling devices simply involved fitting them with
InfraRed receivers to enable the mobile device to communicate with these devices (such as
printers, scanners, faxes or even deskfop PCs) in order to share documents and services.
Straightforward viewing of documents is possible using the system should the user wish
to do so, although it is not the main focus of the systein, Due to the limitations of the
mobile device used (a Nokia 9000 Communicator cellphone), the document being shared
is never stored on the device itself. Instead, fokens are passed, detailing the location of
the document on some PC [FPJT00]. These tokens are encrypted using public/private key
algorithms to ensure the validity of tokens and to reduce the possibility of unauthorised
access to documents.
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The service is context sensitive, ndupting to the device it is interacting with. For exam-
ple, retrieving services provided by a Satchel-enabled printer will return a list different from
that returned by a Satchel-enabled fax machine. The need to physically modify hardware
in order for it to interact with the Sutchel system can be seen as a limiting fuctor, although
these modifications were not expensive. A G-week trial was eonducted using 26 users and
it received a positive response from the users involved [LEFH00], which consisted mainly of
Xerox PARC employees.

2.5 DMobile network connectivity

Increasingly, mobile devices are being produced with access o remofte data in mind. Tech-
nologies such as 802.11b [IEE04], Bluetooth [BLUG4] and even InfraRed are allowing mobile
devices to perform remnote operations with greater ease. However, the portable nature of
mmohile devices means that these communication media are inconsistent in conmectivity and
behaviour, As such, the systems designer must regard them as noreliable and at all times
consider the presence of a network connection as being questionable.

Mobile devices are contimuously evolving, although devices being produced nowadays
are typically fitted with up to four different communications media:

e InfraRed - operates on line of sight, slow spead

o USB/Serial docking interface - used to synchronise device with its hust PC, slow speed
¢ Bluetnoth — Used for nd-hoc Personal Area Networks (PAN), lust

e Wireless LAN — can he used for any communications, fastest

Unlike fired hosts, or devices physically connected to a network, wobile devices are not
shnply either connected or disconnected  they can be fully connected, partiolly disconnected
or in doze mode [PB94]. The device enters a partially disconnected state when its buttery
power is running low or the wireless signal strength is very low. Doze mode is entered to
conserve battery power when the device is not busy sending or receiving data. Due to the
frequency of partial and total disconnections, they should not be treated as fuilures, but
rather as temmporary outages [PB9%4]. Indeed, Pitoura & Bhargava [PBM] point out that a

mohile host should be capable of operuting with a weak or non-existent network connection

without excessively inconveniencing the user.
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2.5.1 Interaction pace and connectivity

Jones et af put forward the idea of using faid-back interaction whilst searching for in-
formation with mobile devices [JJBC04], They define laid-back inferaciion as being an
interaction pace which iz somewhere between si-forward and leon-hock. Sit-forward is in-
teraction where the user is actively engaged in any activities, such as browsing web pages or
using a spreadsheet. Lean-back, on the other hand, is at the opposite end of the interaction
spectrum. The user is siiply & passive obwerver and is not involved in the task at hatd as
information is “pushed” to them [JIBCO4). Laid-back interaction would allow the user to
mteract with a device as they wish. whet they wish as opposed to when the device decides
it is appropriate.

An implication of this style of interaction, particularly when applied to searching, is that
the user need not explicitly worry about network connectivity. In fact. the only criteria that
will limit, their access to data {and indeed, to the interaction pace they destre) will be the
availability of that data.

Given the mobile nature of handheld devices and the personal and infrastructural con-
texts in which their interactions take place, laid-back interaction is more than saitable.
In the scenaric of use presented in the previous chapter, the user, John, can be observed
moving between the two extremes of interaction pace in a Auid manner, His attention was
fully tocussed upon the device whilst entering the search query (sit-forward) and he then
ignored the system whilst walting for the results (lean-back). Later, when the results had
been retrieved, he both interacted with them and ignored the system at his own leisure
{laid-back).

2.6 Search on desktop systems

Web and network-based search on desktop systema has been the subject of intensive research
for the last 10 years. with many searching algorithns and strategies being developed. More
recently, research in this field has shifted towards a collaborative focus with emphasis on
sharing search results and search queries. Although the focus of our work is not collab-
orative, the potential for self collaboretion by users makes these collaborative systems of
imterest. Self collaboration takes place when users review what they have previously found
and assess how useful it is for their current information need (MNS00]. This follows a pro-
cess similar to that of “normal” collaboration, with the exception being that the user keeps
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the results for their own usage.

Whilkst mvestigating Online Public Access Catalogues [OPACs), Twidale & Nichols
(1998) observed that information searching forms a part of people’s larger work activities
and thus generally involves interactions with colleagues [TN98). These interactions, or
collaborations, are largely co-present in pature and include recommendations, sharing of
search factics and informal explanations of how the search system works. Indeed, although
most existing search systems ipnore the collaborative aspect of search. people use them in
a collaborative fashion nevertheless [TN96]. As the amount of online information confinnes
to grow and access mechanisims evolyve, it becomes apparest that many (novice) users will
need help finding information [T96], This information overload is taking place due to the
amount of information prowing at a rapid pace, along with the variety of information types
and forms [TN98],

Collaboration between users can involve not only the sharing of results, but also filtering
of results, recommendations of results and the indexing of results. Collaborative filtering
of search results has become a widely researched field in its own right and has resalted in
projects such ag Tapestry [GNOTI2| and Porgpine [PSBO3].

Co-located | Remote
Synchronous | book issue | telephone
Asynchronous | post-it notes | emall

Table 1: Activities within a libvary in different spatial and temporal dimensions [TN96]

These collaborative actions can take place in one of four different “spheres.” as high-
lichted by Twidale & Nichols (1996). Table 1 illustrates the collaborative channels thai
they ohserved people making use of within a library, The researchers believe that with the
development of web technologics most collaborative scarch behaviour will move from being
co-located and synchronous to being asynchronous and remote [T'N96, Bat89], Twidale ef al
(1997) point out that these developments are the most eritical — remote searching will make
traditional collaborative activities rarer due to the loss of physical proximity to other re-
searchers [TNPY7]. However, whilst traditional collaborative activities may be threatened,
digital libraries open up new opportunitics for collaboration. These include the ability to
share the complete search process, collaborate with other researchers world-wide and to

share the resulis of secarches with other colleagues in a quick and easy Fashion.
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As presented by Bates (1989) [Bat89], searching is no longer a simple linear activity
driven by an information need, Rather, it is similar to the browsing process, with users
retrieving information from a variety of sources [Bat89, TNST95], Bates goes on to liken the
process to berrypicking in that the user collects small pieces of information from a range
of sources to satisfy their ever-changing need [Bat89]. An important ides here is that a
user does not have a fixed information need — as they uncover information, so their teede
and search processes change [Bat83, TN96]. Thus, search tools need to take into account
that a particular search for information is not fixed and that the user's queries and goals
are constantly shifting. The challenge for designers is to create systems which not only
acknowledge the presence of collaboration, but also the berrypicking behaviour of the users.

2.6.1 The Ariadne project

Twidale & Nichols (1998} recognised this berrypicking behaviour of nsers and noted that
not only do users gather information from a variety of sources, but also their search process
enolves based on the results of previous search aclions [TN88]. This evolution affects not
only formation of the search query, but even the user's gearch goals. Bates {198Y) states
that “information seeking is a mnlti-staged process” [Bat89] and this is highlighted by the
evolutionary process of information seeking. However, it is difficult for ysers to remember
actions taken when they are focussed on Lheir search goals [TN98], This led to the creation of
the Ariadne project [TNST95|, which aims to create an easily-shared record of a user's search
process, along with the results of that process. This project was developed with OPAC
accessibility in mind, alithough its principles can be applied to web-based searching. [t
ties topether {wo approaches: visualisation of the search process and enabling collaborative
browsing / searching.

The system captiures inpul from the user and the resulting output from the database
and creates a search history made up of these command-ottput pairs [TNP97, TN96|. This
system works for any text-based interface and allows nsers to proceed as they normally
would, with the new method of working only becoming apparent when the user “plays
back” their search history [TNP97]. Visualisation of the search process is graphical, using
playing card-size thumbnaile of the outputs. Clicking on a card expands it to full gize. The
cards are arranged on three levels, with the vertical position of the card representing the
sernantic of the card (menn choice, specifying a search or looking at a search result]. The
horizontal position of a card gives its sequence in time.
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Tigure 2: Sereenahol of search heing performicd using the Ariadne systom

Pigiere 8 shews e “three dlerad” approoch tsed by Aviaedre. The top level veprosents main meny
sevepns, The middic fevel shows e search rosult fafs qerenatad, with the bottom level displaying en
ndivicual search vosndf Clicking on one of these resufts displays o popnp pictere of the resaft.

For wsors working alone, this record of their search allows them to uneover crrors that
they may have made whilst searching, Lo re-uge queries and it alao serves as a reminder
function [TN4%|. Collaboratively, it aids co-located collaboration in that it provides an
overview nf Lhe search process followed by another person. Remote collaboration can be
achioved aimply by sharing Lhe command-ontput definitions.

Studics with the Ariadne syalen have found i naelul for Leaching novice nzers how to nse
the scarch system, as well as informing their undersstanding of the search process [TNPIT].
Twidale ef of {1997} have only tosted the system for use in synchronous, eo-loeated collab-
orative scenarios to date, although Lhey are investigaling remnote, asynchronons possibilitics
for the systoan, In the contexe of web searchinge. the svstem is of interest dye Lo the maneey
it which il allows users to review and modify their seaveh processes. Tes simplo layout alloses

nowvicr users to immedialely visualise the processes Llaking place and to review their progress
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in satisfying their information need.

2.7 Information packages

As uset’s search goals and process evolves, their behaviour becomes increasingly one of
browsing as opposed to simple search [TNST95). The visualisation presented by Ariadne
supports this browsing process in that i allows vsers to return to their original search path
should they become distracted. Twidale at af (1997) listed some of the ways that people
can sharc the results of searches or obtain help searching for information:

e Saving the scarch result and sending it to someone directly
o Amnotating stored searches

e Notifyitig scatchers with similar goals

o Creoating an information peckage

s Rating a search query and / or result set

Of these methods, the information package concept is one of the most interesting, Infor-
mation that is retrieved during the course of a search or a number of searches can he made
available for retricval for others. This information could consist of not only bibliographe
references, but alse multimedia objects [TNP97]. Such an approach also raises the possi-
hility of browsing for not only information, but also for people as sources of information
[TNPST].

Potentially, an information package counld be seen as a complete solution to a user's
information need, Cotitaited within the package could be search querics and their associated
resilts and doeuments or multimedia objects. This concept, wonld allow users to not only
have all the information that they require at hand, but also a way of determining how they
found that information. From a collaborative perspective, information packages have great
potential in that users conld simply share a complete package with other researchers as
opposed to sharing the search process, requiring the work to be repeated.

2.7.1 Organising information

In a vein similar to the information package idea, Lifestrearns [Fre97] aims to provide a
new organisational structure to people’s documents. The system arranges every document
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a user creates in a chronological “stream,” replacing the conwventional hieravchial file anc
direetory structures, The “tail” {or furthest end) of the stream consists of documents fram
the past and progresses to move recent docnments and eventually into the future |[FF96].
Future streams eonlains doeaments (hat the user wall need, such as reminders, calendar
therns and to-do Tisls, An interesting aspect of the aystem is its ability to cveate subsfreams
o the main atream these substrenms can be results of searches through another stream,
filiers applied to & streaw or simply organsalional sivuctures created by the nser [FEGH6].
The Lilestreams system’s concept is very sitnilar to that of information packages presented

above I Lhat 1t provides a way for geers Lo gronp and easily access theiv information.
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Figure 3: Sereenshot of Lifestreams intevface

Figure ¥ shows o user’s main siream with ol their documents. Decuments ot the “ieil” end ere
older, with neower docwments vear the “frant”™ of the streem.

Studies by Caole (14982) Colg2] and Malone (1983) [Mal3] into how ollice workers argan-
igedt their desks offer some insight into user behaviour in today’s compuber swstems, They

found that the way (hat people organised theiv desks often served as a reminder function
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[Mal83] — in a similar fashion, people often leave files clustered on their electronic desk-
tops in order 1o remind themsclves to work with them and to make them easily available
[RSKO4]. Ravasio ef af (2004) found that people frequently struggle to find and manage
informalion within their personal space and thus tend to spatially groups files where they
ran be scen (fe. oo the desktop) [RSKO04]. A mitigating factor here is that users find di-
rectory hierarchies confusing and difficult to learn [MCO3] and correspondingly, often have
difficulty classifying their information [Mal83, RSK04]. Users are used to working within a
document space and struggle with the file space siruclure that is imposed upon them by
the operating system [DELS99|.

2.7.2 Daocument space versus file space

An ideal system would provide two working “spaces” - a user space that would contain
all their documents and personal files and a scparate system space thal containg all Lhe
system files [RSK(M]. This distinetion would help to prevent the confusion that users
often expericnce in trying to find their documents (which are organisational entities with
social meaning and practical use) among files {which are simply computational ariifacls
with some technical structure) [DELS99]. Presto, a document management system forming
part of Xerox PARC's Placcless Doguments praject, aims to enable people to work with
their documents as they do within the real-world [DELS39). The system allows users to
asgign aliribules 1o documents, to search by those attributes and to place documents in
“collections” which arc analogous to Malone's physical file pifes [Mal83]. Collections can
be open or closed, witha closed colleetion being represented graphically by an icon showing
a pile of files, the height of which is relative to the size of the collection. The management
of objects is colierent in {hai collections are treated as documents. allowing collections to
be subjected to all the operations that can be applicd to documents. Using document
attributes, interaction by users is based on meaningful properties as opposed o thosc of
the hierarchy ihe document is stored within [DELS9Y).

Freeman argues that storage and visualisation of doeumenis should be transparent,
removing the need for users to work with file syslems and file naming conventions. Just
as people don’t expect to namne or title a picee of paper when they make a note, so people
shouldn't have to name documents that they work wilh [Fred7]. Raskin (2000) goes as far
as stating that the nced to name and ercate files interrupts users’ workflow and creates
potenlial distractions from the task at hand ([Ras00], pgs 117-718). According to Ravasio
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eb el (2004}, all infarmation should be handled in Che saane maoner due to users peresiving
different information types such as files, emails and bockmarks as one bhody of information,
Stuff T've Seen (STS] s a systern that was developed at Mierosoft Research to provide a
nnified index of all information that a nser has accessed [DOCT03]. This index is fully
searchalde and because the person has seen the indormation before, is full of eontextual
cues, such as sereenshots or chronologieal order. Seorch results from queries are displayed
in a listing that is similar o strocture Lo the emall message sl displayved by Micrasol,
Outlook (see Fipure 4). At present they are experimenting with limeline visualisations of
results and ane imagines that this wonld vesylt in fanelionality similar to that provided by
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Fignure 10 Stuff U've Seen interface with some search results

Finure 4 is n srreenshot of the Thp View offered by the Stoff e Seen interfoce. Anether viem,
eobled Ehe Side View which moves the filler condrols Lo fhe sede, allownng more vesulls fo be disploycd
af i HE,

2.7.3 The inlluence of email

[hie to their repular use of email systerns, many users regard cinadl as a balbtal, o facility

that organises many aspects of their daily work and forms o major puart of thoer workday
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[DB01]. An indication of how pervasive email has become in everyday work is given by user’s
complaints that the Satchel system (see Section 2.4.1) didn't provide them with access to
email - something they had come to regard as a document store in itself.

Mazsden & Cairns (2003) point out that although an email message listing is hardly
afn advanced vispalisation, it 1s an effective one due to the user's ability to easily filter and
gort the display of results [MC03]. This manipnlation can take place in the form of sorting
by different attributes, marking messages or moving messages to different locations. An
interesting finding by Ducheneaut & Bellotti (2001) was that whilst users make frequent
use of the sorting capabilities of email clients, they very rarely make use of their search
facilities or filtering [DBO01]. Only experienced users made cxtensive use of folders within
their email systems, as many users found navigating folder structures time wasting and also
feared “losing” their documents [DBO1|,

The flexible nature of email systems has led to many users regarding email as a task man-
agetnent resouree [BDHS03]. Taskmaster, developed by Bellotti e ol (2003} aims to provide
users with task management capabilities in conjunction with email services [BDHS03]. An
itnportant feature provided by Taskmasier is that it treata all content equally — attachments
are “broken” out of cmalls and linked to tasks accordingly, enabling uscrs to collate data
more effectively. The sysfem takes advantage of users’ familiarity with email systems to
provide sorting and filtering capabilities, along with other email-related activities, to create

an intuitive experience for usera.

2.8 Sharing Data hetween the Systems

What many of the research projects presented here do not take into account is the sharing
of data between the mobile and desktop rystems. DPrimarily this is because the systems
described here have been designed as stand-alone systems — they do not have some com-
plementary partnier on the opposite platform. However the sharing or synchronisation of
data between mobile and desktop systeme i a critical activity as it allows nsers to not only
travel with their information but to also effectively work with it when back at the desktop.

For the PocketPC platform, a default synchronisation system is provided — Microsoft's
ActiveSyne!. ActiveSync handles the synchronisation of data between the desktop-based
applications and those on the mobile device with examples including calendar, task and

Yhttp: /v microsoft. com/Act iveSync
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contact information, For the Palm OS platform, this function is performed by the HotSyne
softwara.

The synchronisation software has to consider not only the versioning information of the
data being transferred, but also the priority of the system. If tho same picce of data is
modified on both the desktop and the maobile systems, which vergion ig kept? Ideally, these
changes would be merged but document management technology is only just beginning
to employ such advanced techniques. Threo goneral solutions exist: to give one system
preference, to only consider the newest data or to even prompt the user for action. How-
ever synchronisation software should be non-preemptive owing to the background nature
of gynchronisation, meaning that prompting the vser should only be a last resort to aveid
data loss. From thesoc few problems presonted here, it can be soen that the synchronisation
process does not simply consist of copying some data between two platforms — it also means

ensuring the integrity of the data.

2.9 Summary and Research reference

In this chapter we have presented various research projects into information and search
manggement on both mobile and desktop systems, Whilst the work presented above ap-
pears disjoint and to have very little relation or relevance to the goals presented n the
Introduction, we feel that all these systems are related. The common denominator tying
this work together is the need to allow people to manage their information in an intuitive,
context-aware mannet, regardless of whether they are mobile or scated at their desktop
computers. The research in this chaptor broadly covers the thvee main “problem” areas
that we feel faces our proposed system: interaction with ubiguitons devices, nser search-
ing behaviour and management of search results by users. Where appropriate, the ideas
presented within these works have been adapted to better suit mobile computing.

First of all, we presented ubiguitous computing and its implications, along with the
necd for careful mobile interface design. The research in this section was presented in order
te gain ingight into the challenges facing the design of mobile interfaces. An important
highlight herve ig to think “out of the box” and to avoid the temptation of replicating
conventional desktop Interaction designg. Moving on to search behavionr and how it ties
in to information management, the Power Browser project and the Satchel system were
presented. The features of those systems illustrated the the problem of mobile connectivity
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and provided us with some insight into how to deal with it. We feel that a broader solution
here ig laid-back interaction, particularly in the context of mobile devices.

Moving on, search systems and rescarch into user behaviour when managing search
results whilst searching on desktop-based systemms was presented. The concept of user
searches evolving and berrypicking behaviour was discussed, along with the Ariadne projoct
and how it encourages this kind of behaviour. While this work is desktop-based, it is
infiuential to our work as we would like to allow the user to work in a fashion that they are
familiar with. Information packages, which are central to our system were presented and
the Lifestreams research project was yeed to illustrate the concept. The idea of information
packages only serves to cnbance the issucs people tend to have when working with file
systems as opposed to document spaces. In this vein, the influence of email systems and
the familiarity people have with email interfaces was presented. The problems behind
sharing data between mobile and desktop systems woere also highlizshted and the defaalt
synchranisation provider for the PocketPC platform, ActiveSyne, was introduced.

In the next chapter we will document the design of our system, showing the influence

of the ideas and work presented here.



Chapter 3

System Design

From the rescarch presented in the lost chapler we have deawn inapication for the design
of our systom, whilst at the same time working to overcome what se fecl are nogative
aspects of these systens, First, lel us restate the gosls of our work in order Lo provide some

direction Lo our design decisions that are presented:

a Creale an information mansgement framnework that will allow uscrs of mobile deviees

to manage their information regardless of connectivily slatus
# Allow users bo work with their information in a consistent and inkuitive fashion

» Tmplamend the ideals of lawl-back interaction, allowing the user fo interact with the

systomn as they wish

o Investigate the saabilicy of the Tud-back interaction style to 1sers of mobile devices

The tirst of these poals is central to the lald-back interaction style in that it allows
users to work when they wish — neccissilating 1he removal of 1ser concerns for connectivity,
Comicctivity plays a central role in the design of mobile software owing 1o the portable
nature of the mobile deviee and the level of uncertainty surrounding network aocess. We
el Lhial this elleck needs to be minimised as far as possible in order to create a consistent
cxpericnce fur the user.

Cremsisteney i software design and beliaviour is also considerad important in a general
usability perspective but it becomes cven more so when one moves into mobile software

design,  Calm technology, as deseribed by Weiser & Brown (1998) [WBD6], mmst remain
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uncbtrusive whilst providing the user with information. If the behaviour of the software is
inconsistent, it forces the user to focus on the interface and thus moves the software from
the periphery of the user’s attention to the center. By enforcing consistency, we can ensure
that the system only moves from the periphery of attention when the user desires so. This
comsistency characteristic is one of the key elements of heuristic evaluation (see Section 5.2
for more details on heuristic evaluation} and is thus easily enforceable.

Intuitive design involves designing interfaces that guickly “make semse” to the user.
That is, they are consistent, not only with the operating platform’s conventions, but also
with the user’s ezpectafions of the system. These expectations arise from a mental model
that the user may form of the system and its behaviour. For example, with a document
management system that presents a hierarchy similar to that of a file system, users would
expect to be able to drag and drop items between levels of the hierarchy, just as they can
with files within a visual environment.

Implementation of the laid-back style of interaction is central to cur work and the aims
of this dissertation. Several challenges are presented by this goal, such as allowing users to
dictate the pare of interaction whilst maintaining a non-preemptive! interface, A partial
scdution here is to ensure that each chject works independently from other ohjects in order
to remove dependencies and thereby ensure that each object is fully in contrel of its own
behaviour., The investipation of the effectiveness of the laid-back interaction stvle has little
to do with the actual design of the system and more to do with the experimental process.
As such, it will be detailed in Chapter 5.

For the remainder of this chapter we will present a high-level view of the system’s desigu
and present car tationale for the design decisions taken, This view of the destpn will be
cutlined from a global view - that is, it will apply to not only the mobile version of cur
system but also to rthe desktop implementation.

3.1 Glohal system design

Fromn the outset it was apparent that our system could pot simply be based on the mobile
device alone — al some stage users will want to modify, work with or more effectively view

information that is stored on the mobile device. Our solution is to allow nsers to work with

' A non-preemptive interface doesn't demand input from the user, blocking all work until it receives some
mpud [Thidi].
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the information scamlessly between the desktop-hased compnter and the mobile device,
with synchrenisation of information taking place in the background. Whilst the underlying
functionality offered by both the desktop and maobile systema will be the same, in order to
preserve consistency, the interface design and appesrance {(by hecessity} will differ greatly
due to the differences between the platforms.

The overall aim of our syatem is to allow users to manage search gueries and their asso-
ciated results whilst mobile. Thus, the main focus of the system’s design will revolve around
the design of the search interface and its needs, The primary need for conducting searches is
connectivity and we agree with Pitoura & Bhargava {1994) [PB94] in that the mobile device
and indecd, the desktop systemn too, should minimise any meonvenience caused by a weak
or non-existent network connection. Thus, the syrtem needs to make connectivity concerns
as tramsparcot as possible and, if necessary, become translucent in order to keep the user
informed. This 18 in keeping with the findings by Ebling ef af [EJS02] regarding excessive
transparcney and the possibility for confusion when unexpected behaviour is enconnterad.

Systems auch as WebTwig, Satchel and PowerBrowser all achieved their goals of provid-
ing effective access to and visualisations of documents and web pages for mobile users but
with one common drawback  all assume the continual presence of a network connoction.
Ecalistically, this assumption s ot valid as it is not possible for a mobile user to remain
contimionsly connected particularly whilst mobile,

Thus, we propose a framework (or an “cngine”) that will manage the information con-
tained within the systern and the needs of the varions information types. It is this engine
that rnanages the objects and provides the laid-back interaction mechanism to the user by
ensuring that operations are kept consistent regardless of connectivity, For exanple, search
queries will need network connectivity and shonld it not be available, the queries will be
tiotificd whoen it is. The engine can then instruct a search to “pend” until a connection
materialises, at which point the search is ingtructed to resume.

Enforcing modularity hetween the system components will not only make it simpler to
extend the mmformation types supported by the system but will also allow the developer
to have full control over the behaviour of the user interface (UI). The system is designed
in a modular fashion, with clear distinetion between the UL the engine and the individual
information objects. Each information type {such as a search query) will be represented
by a unigue class that will manage the data aseociated with the information type. This

ohject-based design allows for easy extension of the system and for each information type to
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work independently of others. In essence, the engine forms an abstraction layer that is used
by the user interface to manage the objects and the information stored within them, All
information management operations including synchronisation and the persistent storage
of objects are handied by the engine.

While each mobile platfortn differs in tevms of the hardware and software deployed,
all mobile-deskiop data synchronisation configurations comprise the same basie 3-tier ar-
rangement of & hast PC, the mobile device and a middle tier fremed by the synchronisation
software. With the PocketPC platform and a Windows-based host, this middle tier is formed
by Microsoft ActiveSyne, which provides synchronisation services, application programming
interfaces (APIs) for managing the mobile device and connection conduits from the hoat
to the device. These condnits are used to synchronise different types of data (such as cal-
endar information) between the deskiop PC and the mobile device. Microsoft ActiveSyme
ewrtently supports all the media types in the list of communications media presented in

Section 2.5.

3.2 Managing information

We fee] that there is & need for information management {and indeed, search management)
tools to enable the berrypicking bebaviour noted by Bates (1989) [Bat88]. Users often
hegin a search for information with uncertain goals and tend to brewse through searches
until they find a suitable result [TNST95]. Thus, an information management system that
manages a user's search process needs to support this browsing behaviotr, Whilst the
Ariadne mierface, ag designed by Twidale ef al [TNST95], provides the user with a rich
visual representation of their gearch histovy and patterns that supports browsing, it utilises
too much s¢reen space and detail to be an effective solution on a small-sereen mobile device.
Lifestreams. on the other hand, provides a visualisation that could not only be effective on
a mabile device but its timeline metaphor is also intuitive and an easy-to-grasp concept
for new users. However, we feel that for users working to satisfy some information need,
information packages as proposed by Twidale et af {1997) [TNPS7], provide us with the
most complete golution for both mobile and desktop-based systems.

One could argue that an information package ereated within a document space util-
ising effective filters and visualisation technigques could offer functionslity similar to that
of Lifestresms and Ariadne. The document-space architecture allows users to have quick
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and easy access in much the same way Lifestreams allows users to easily access documents
thoy have beon working on. An advaotage of the information package concept over the
process-path visualisation used by Ariadne is that the information package allows the user
to access all aspects of the solution: the successful search results and relovant documents.
Ariadne, on the other hand, only presents to the user their search process and results with
no scope to add other data types that may also satisfy the imdividual's information need.
[nformation packages are capable of providing users with functional aspects of both these
gysteins — casy access to documents and a method of tracking multiple scarch gueries.

Document space-oriented design as opposed to (ile space-oriented design Lenefits the
user in that it allows them to work logically with informefion in any form rather than files
or groups of files. This removes the need for them to remember file names or locations
within hierarchies or even to save their progress. Freoman (1897) [Fred7] and Raskin (2000)
[Ras00] both feel that the demands placed by file space systems are unnatural and that
they interrupt users’ workflow, creating distractions. An information packape could negate
this problem, holding all the information contained in a document space and treating all
the information fypes in a coherent manner.

Coheront bohaviour is particularly important, cepecially given the need for our system’s
interface 1o exhibit consistency. I different information types require differont operations
upon them to achieve a commmon task. it will rerfuire extra cognitive effort fiom users in
that they will have to focus on what fype of mformation they are working with. This,
m turn, pushes them towards thinking within a file-based model and potentially limits
their scope for working with the information as informafion. Thus, all the information type
mterfaces and dialogs need to exhibit similar behaviour and appearances where possible {(for
example, when creating new information objects). The simplest manner of implementing
this iz through tho use of class inheritance — this will be covered in Chaptor 4, Systom

Implementation,

3.3 Interface design

Whilst designing the visual inferface for their distributed file-system Ebling et of (2002)
posed scveral design questions regarding the interface and the level of transparency employed
by their system [EJS02Z]. We fecl the two most critical questions asked by Ebling et of for

desipners are:
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» What system behaviour must be brought to the user's attention?

s What aspects of system do the users need and want control over?

We propose a third question that is equally important and central to the design of the
ayatem:

» What is it that users are actually trying to achieve with the system?

These questions are central to the creation of a laid-back interaction system in that they ad-
dress the primary needs of the user, avoiding excess and unnecessary functionality. Systems
that alert the user to all aspects of their behaviour can potentially create an information
overload and overwhelm the user with data. The reverse, however, iz just as damaging -
systems that provide little or no feedback about their behaviour can confuse hoth novice
and experienced users with unexpected behaviour. Similarly, systems that provide too much
contyol create opportunities for nsers to eonfuse themselves with a multitude of options and
those with too little control can engender frustration on the user’s behalf

The behaviour of information within the system will need to be brought to the user’s
attention -- for example, if a search is in progress, the user muet be informed in some manner
to avoid confusion as to why the results are not available at that moment. Similarly, should
a ronnection be absent and the search ie placed into a “pending” state, this state change
needs to be conveyed to the user.

Aspects that the user may desire to have control over will vary aceording to the infor-
mation type being used and the actions that information may perform. For the system as
a whole, generic information control, such as edit or delete, is needed for all information
types, However, for “active” information types {e.g. searches), the user may desire to have
further control, such as the ability to halt a search that is in progress. A modicum of user
control over the system’s actions is desirable, yet the developer has to aveid providing fos
much control — in such a situation the user could potentially disable some functionality of
the system and not be aware of this, leading to confusion.

The answer to our third guestion, particularly with reference to information management
is relatively simple: users are trying to work with their information. For users to work in
an effective manner, systems need to support their existing behavioural patterns rather
than forcing them to comply to some pattern that they may be unfamiliar with. Thus,
for a system that manages searches and their results, a primary need would be to support
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the observed bettypicking behaviour of nscers. This implics not only providing quick and
easy access to the all the information, but alse the ability to maonipulote the display of the
information to fit some criteria in order to avoid an information overload. Email systems
conform to this stalement very well in that they Lypically provide users with a varicty of
filtering, sorting and scarching tools to manage their cmails and associated information.

One of the elearest cxamples of an existing document space environment has to he that
of email. Email systems can contain a mixture of information Lypes. tanging from simple
cmails through to contact information or calendar appointments, This information is all
stored within the email sysiem and users are never hothered with the details of how or where
the data should reside. This document space metaphor provides a smooth and consistent
working ehvitonment for uscrs and allows them to work umder (the assumption that their
data will be persistently stored at all (imes. Coupled with the familiarity of users with
cinail systemns as outlined in Section 2.7.3, this makes email systems and their associated
interfaces a compelling metaphor for an information management system. Presenling users
with a familiar interface and its assoeialed functionality will enable rapid adoption of our
system and intuitive nnderstanding of what it can offer.

Of partivular interest is the associated ability for users to mark emails and filter them
accotdingly — with appropriate fillering in place, an information packapge can provide users
with effective and flexible views of thelr information at hand. Thus, not only can an
information package provide usets with & record of their search process, but also with the
resulting documents and web pages that satisfy the criginal information need.

By designing our system interface Lo be similar in appearance to modern email systemns
we will alao create ezpectafions of siwilar behaviour from uscrs. Conforming to a uscr's
pre-conceived mental model of hew the system should hehave and work will not only reduce
the cognitive effort required from (he nser when using the system, bul will also introduce
an clement of consistency to Lheir work pattern. Frnail systems are well suited Lo mobile
usc — the user can perform operations regardless of the connectivity status and the interface
19 nsually non-precmphive,

Figure § shows the basic interface layout proposed for our desktop systems, with the
mobile systemn following a similar platform convention for the mobile device. Building on
the email interface metaphor, the objeef listing 15 analogons to the list of cmaile a user may
hawe reccived and the viewing pane on the desktop system performs the same information
display task as with cmail. On the mobile device the details of each object is displayed on
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another screen — just as emails are viewed in & display of their own., Widgets for filtering
or sorting the view of the object listing are also provided, allowing users to control what
and how they view their information. The toolbar provides the user with shorteuts to
commonly used commands, such as creating objects, editing objects or deleting objects,
allowing more experienced users quick access to these frequently used functions, providing
macto functionality.

While designing the mobhile systemn, a basic prototype that had simple search function-
ality was created using the interface guidelines outlined here, This prototype was given to
four volunteers within the department who already had mobile devices. Their eriticisms of
the interface were used to make improvements and also provided some insight into what
users generally expect from mobile devices — responsiveness and multiple aceess paths to
functions {short-cut menus or buttons). The users were happy with the bagic email layout
employed and it was decided to retain this interface.

3.3.1 Information types

The core information type to be handled by our system will be search queries — however
an information package. by definition, can contain a mixture of data fypes and it would
be limniting to restrict out system’s support to only search queries. Generically, the results
of searches tend to point towards web pages or to actnal documents on the web (such as
presentations or images) and it 15 these objects that are typically of use to the user. Thus.
we feel, our information package system should provide some sort of support for these
jnformation types as well,

Adding generie support for any file-type will allow the system to potentially provide
specialised information context-based services. An example of this could be support for
image file-types: when the user selects an image object that is contained in the package,
a preview of the contents is displayed without any need for the file to be opened in its
associated application. In a similar vein, supporting links to web documents will allow
users to atore shorteuts to useful resources, providing them with quick and easy access to
relevant results. Potential extension of this functionality could entail the inclusion of a
“web-spider” to retrieve and locally store the actual web document hierarchies themselves.

For our system we will only be providing basic support for these information types and
will thus only support search queries, web-page links and files of any type. Utilising these
basic information types will allow us to perform our intended research goal of determining
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the usefulness of laid-back interaction and the extensinon of these information types is &
subject of future work., By restricting information fype support to these base types, we can
also minimise the potential complexities in interaction that may artise from more specialised
abjects.

We fee] that this system will suppart the working practices of users for the three major
aspects of information management — searches, access t0 web-links and access to local files.
As no search management systems are available that could be considered part of users’
standard working practice, we feel that the search aspect of our system will aid users. At
present users only have aceess to web browsers that provide very litile or no search history
management features, The information package concept provides users with access to web-
links in a similar fashion to a web browser’s “Favourites” list, allowing quick and easy access
to frequently used or important links. Sinlarly, the file management aspect of our system
allows users to keep a collection of short-cuts for aceess to documents considered impotant
— providing an alternative to existing options, such a3 the desktop itself or even some folder

hierarchy. The asscrtations made here will be investigatod during the experimental stage.

4.3.2  Data entry

Whilst data entry on maobile devices is an issue in torms of the offort and cognitive focus
required, we feel that it s a separate issue on jits own and is beyond the scope of our
work., The PowerBrowser system worked {o alleviate this input problem by cresting an
antn-complete function that utilised a vocabulary based upon the content of the website
being searched. This solution may be effective for quickly entering words but it introduces
cxtra computational and resource overbead in the form of proxy servers and site indexes.
Also, it fails to address the problem faced by users of how to actually physically enter the
text — it simply specds up the word «reation procesz, as opposed to the character entry
process. We have decided not to nnplement any input assistance functionality within our
systemn and will instead make use of the basic auto-complete functionality provided by the
FocketPC platform.

As it stands, data entry needs on the mebile deviee will typically be very limited -
in the simplest case, a user may only need to enter a query string, In a more complex
scenatio, they may wish t0 create and advanced scarch guery and give the query some
sort of descriptive title. By minimising the amount of data required from the user we ran

restrict the amount of Lime and cognitive effort lovolved m creating a new scarch query,
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thus reducing any potential distractions that the device may pose to the nscr.

3.4 Design Summary

In this chapter wo have progsented our desipn ideas for oor information management system
that makes wse of laid-back interaction. Ouilined are our ideas for an email-infhuenced
interface, along with our yeasening for how this suppoerts the docwment-space metaphor
used by information packages.

Oue avatem witl be based upon both the mobile and desktop platforms. allowing users
(o not only access thelr information whilst mobile, bud booalso ellectively work withe it
when back at their desks. Our approachk vacies [rom that of Jones ef af [113C04] in that
we are apptying the ideas of laid-back interaction to both the desktop aznd the mobile
systems. Previows eesearch into the concept ol laid-back interaction has only foenssed an
s itaplementation on mobile devicess and has failed to lovestigate its podealial vsage on
disktop-based systemns, Through our syslents and Ctheir interfaces, we wish to show that
conslslency wm interaction, not the saterfaee 18 important when designing mobile and desktop
SYSLRITSE.

Dhiring the course ol the experimental stage we will be investizuting the cffectivencss
ol the laid-hack intevaction style in aiding mebile users, In the next chapter we present
the actual implementalion of our systems, based npon the guidelines laid out within this

chapter.



Chapter 4
System Implementation

Using the design puidelings presented in the previons chapter, our system was developed for
both the desktop and mobile platforms. First, we will present the development environment
and the assoriated platforms before introduring the varicus aspects of our system.

4.1 BDevelopment platforms

A number of different hardware vendors have been developing their own mobile devices mak-
ing use of proprietary hardware standards and the inevitable regult of this is that a number
of mobile platforms and operating systems' have been developed. Platforms available on
popular commercial mobile devices today inelude PocketPC (Microseft), SmartPhone (Mi-
crosoft), PalmOS {Palm Inc) and Symbian OS (Symbian). As our research is based upon HP
iPaq devices, we have been working with the PocketPC 2003 platform running on ARMV4
hardware.

The PocketPC platform has been developed by Microsoft to mimic the desktop based
Windows experience as closely as is possible. One of their rationales for this design decision
is that by doing so they will ettable ugers to quickly adapt to mobile environments, Ino
practice, however, there are certain fundamental interface differences. such as the locations
of menus and toolbars that can potentially confuse first-time users. Other differences in
operating system design (such as memory management) mean that mobile-based programs

behave differently from their desktop counterparts. For example, when the user taps the

LA platform is & combination of hardware and operating system — identical operating systems rnming
on different hardware confipurations may behave in a different manocr and vice vorsa.

36
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“X* icon to close a program, it doesn’t actually close the prograta — it simply moves the
application window to the back of the stack, hiding it from the user's view. On the other
hand, if an “0Ok" icon is displayed, then the program iz actvally closed. The mtention
here is that less time will be spent waiting for applications to load as they will simply he
waiting in the background. The greatest failing of this mimicking of the desktop design
iz the underlying assumption that people will work on their mobile devices as they work
on their desktop systerss. In reality users cannot afford mobile devices the same level of
focus as they do for desktop-based devices due to the operation of the mobile in the user’s
persottal environtuent.

Microsoft's latest development technologies, .Net, are designed to provide a nnified en-
vironment {or Framework) for a multitude of technologies to work together. A reduoced-size
version of the .Net Framework called the .Net Compact Framework (.Net CF) has been
developed by Microsoft for mohlile devices, or “Smart Devices” as they are tenmed. The
entire .Net CF is approxitately 1.5MDB in size (a3 opposed to approximately 35MDB for the
desktop .Net Framework!) and it provides a device- and platform-independent development
environment? for mobile devices. Other advantages include consistency in code behaviour
and the ability to share libraries between the two different Framework types.

The desktop system was written and tested on Microsoft Windows XP. This is the latest
version {2004) of Microsoft’s popular operating system and iz installed on nearly all new
computers that are shipped today. The Net framework is compatible with other Microsoft
operating systems, such as Windows 2000, but we will not be naaking use of this operating
system as it is nearing the end of its product life-cycle and is being phased out by Microsoft.

The entire system was written in Microsoft’'s C# using Visnal Stndio \Net 2003 to
take advantage of the tools and technologies provided by the .Net Framework and .Net
CF. One immediate benefit that arises from this development environtnent is that a large
amonnt of code sharing is possible hetween the mobile and desktop systems, with very minor
modifications to account for hardware differences. A counter-argument to this could be the
need for the respective Net {rameworks to be mstalled on the platformas. However this iz
a trivial problem as once the Framework has been installed it will support any application

created using the .Net environment.

*Fur a full compansen of the two development cavivonments, sce hetp: f fmsdn. microsoft.com flibrary fen-
usfdv_ evtuy fhiml fetcon NETCompact Framework asp { Accessed Angust 2004)



CHAPTER 4 SYSTEM IMPLEMENTATION 38

4.2 The Laid-back engine

Not only is the engine responsible for the information objects but it also tracke connectivity
and notifics the objects when a network eonmection is lost or found. The objects then adjust
their behaviour accordingly and any changes in status are reported to the engine, which
in turn relays salient information back to the Ul The mobile and deskiop versions of the
engine adhere to the same basic structure, with differences arising over how the data is
stored and the data synchronisation process.

Three basic {ypes of information are to be supported Ly the system: search querics,
web links and files, These three information types were selected as they form the “base” of
all data types that can support a user’s information need. For example, “files” can scrve
as a bage class to various document types, such as “picturc” or “spreadsheet,” Each infor-
mation type is represented by a class that inherits #e properties from a common interface,
the ILBEngineObject interface (ses Appendix A for a complete description of the inter-
face). The interface provides methods, properties and events for the engine to manage and

communtcate with the individual oljects.
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Figure 6: Basic structure of both the mobile and desktop systems
Figure 6 tlustrates o fgh-fevel strecture overvicw of the mobie and deskiop systems, The engine

pusses appropriate information between the wser interface and the dndividual objects as necessory,
stores object data end handles synchronisgbion between the mobife and deskfop spatems.

Every object is assipned a unique key, penerated from a MD35 hash?, which is used to

MD5 hashing is an encryption techaique that generates » unigue 128-bit string from some mput string.
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identify the object for the duration of its lifetime. When requesting data from the engine
or receiving a report from the engine, the user interface will make use of these keys. If
necessary, the engine will return the actual chject in question to the UL, such as when
npdating the interface with new data (eg. search results have been returned). As such, the
engine will be unaware of what type of object it is handling — they are all treated equally
throngh the interface definition.

The laid-back engite is designed to be event driven, allowing multiple events to take
place in a seamless fashion without delaying other processes. All the information objects
have events that are registered with the laid-back engine and when fired, trigger specific
handler methods, Similarly, the engine has events registered with the Ul that are used
for repori-back purposes. It is this event-driven nature of the system that allows users to
dictate the pace of interaction atid thus enables the laid-back style of interaction, Rather
than giving rise to events and forcing the user to react, the system responds to events.

The most important of these events emploved by the objects and the engine is the
ObjectStatusChange event, which returns a string containing the key of the relevant object.
This event notifies the handler of the event that the specific object’s status has changed in
some way — asearch guery may have returned results, the object may have been synchronised
or cven that the user has edited the object details, When events are triggered, a new thread
iz ¢reated to run the associated method. Whilst processing events in this manner allows
for casy handling of rmltiple events, it does mean that the developer has to be wary of
race conditions or deadlocks forming. To ensure that code is “thread-safe,” extensive use
of monilors is made. Monitors are the Net equivalent of semaphores and are used to
synchronise access to objects or classes. A monitor creates a *lock”™ on an object and other
threads are blocked from accessing the object for the duration of the lock. Once the lock has
heen released, the next thread in the stack iz unblocked and allowed to access the object.
Critical and frequently acvessed data, such as the array of information objects inside the
engine, is protected by these monitors.

Dialogs for adding or editing objects are to be provided by the abjects themselves. This
enforces the modularity of the system and enables the individual information ohjects to be
almost completely self sufficient. In order for thern to be completely self sufficient, they
need to provide their own Ul widgets as well, increasing the memory cogt and developmment
time of the ohjects. A compromise here s to have the Ul provide the widgets and displays
for the various objects and to then extract the information from the objects as needed. For
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further information regarding the design of the UL refer to Section 4.5.

The engine will also be respousible for the logging of actions taken by information ob-
jects. This lopging is primarily used for experimental purpaoses but also serves as a debug
tool. To preserve the user's privacy specific details such as the search guery used are not
recorded in this log of activity. Logging will be perforined via a web-service located on & ded-
icated machine and will take place in the background without any user intervention, Should
a connection be absent. outstanding logs will be cached and then sent once a connection is
found.

4.2.1 Differences between the maobile and desktop versions

The desktap version of the engine makes use of direct serialigation to store data held by the
individual information ohjects. Serialisation is the process of converting objects directly to
a logical stream of bytes which can then be manipulated in the same manner as any other
stream (ie. store to disk, copy or send via a network). This process is fully supported by
the .Net Framework and is a fast and efficient way of not only storing data, but also of
ensuring version control — if the structure of the class is changed in-between serialisation
and de-gerialisation, the data will not be loaded and an arror will be raised.

Due to the size restrictions placed upon the Net CF because of typically the limited
storage space on mobile devices, serialisation support is not included. Thus, data is stored
to binary files by the engine itsell. This data is retrieved from the individual objects using
the same methods that collect data for synchronisation with the desktop systern, In essence,
this data flow can he regarded as a stream of characters, with its destination being either
persistent storage or the network, To reduce delays brought about by the slow speed of
the device, data storage is handled in a separate thread from the main laid-back engine
process. This thread is activated when an object indicates that it has completed some work
and when the engine is shutting down.

For the synchranisation of data between the maobile and the desktop, the desktop system
plays a client role (see Section 4.4 for more detail). The ActiveSync Remote APL {RAPI) is
used to monitor for the presence of a mobile device and when one is detected, the desktop
engine initiates a connection, beginning the synchronisation process. The mobile device acts
as a server, waiting for connections and serving requests. This design was decided upon for
reasons of discovery — on the mobile device it is not possible to detect when a connection
has been established between the mobile device and the desktop. However, this is possible
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on the desktop using the ActiveSyne RAPI and once a connection has been discovered, the
address of the mobile device is known.

Other minor differences between the systems exist, such as the events provided and
handled by the engines. These primarily arise from the difference in interface design between
the two platiorms and the storage mechanisms used. Appendix B containg a detailed listing
and comparison of the methods and events offered by the twn versions. Despite these
differences, the basic functionality and operational process of the two versions is identical
with both gystems providing a consistent experience {or the user.

4.3 The information objects

As mentioned in Section 4.2, all the information objects or “laid-back objects” as we have
termed them. make nse of a common programming interface. This mterface provides the
basic methods and events for the objects to communicate with the engine and ultimately,
with the UL Bach object class builds upon the interface as appropriate to provide the class
with the required functionality, This approach was [ollowed in order to make it simplistic
to extend the system and to enable the modular design.

The objects are treated as “blackboxes” by the engine in that they are presumed to be
relf-sufficient and able to work independently. All threads of running objects are tracked by
the engine to allow it to terminate any running objects. This becomes necessary in one of
two situations: the user cancelled an object’s work or the nser is closing the program, Once
an object has completed its work and reported its status change to the engine, its thread is
automatically remcved from the thread-pool and discarded.

Whilst storage of data is handled by the laid-back engine, the laid-back objects are
reapongible for providing the data for storage. The data is returned to the deskiop engine
in a structured array which is then serialised directly. On the maobile device the stream of
characters returned by the synchronisation methods is stored to a binary file. When re-
initialising the information package, the engine creates ingtances of the information objects
and passes them their data arrays, recreating the original object structure.

Every laid-back object within the system hag two “timestamps” aseociated with it —
one for when the object’s data was last modified and one for when the object was last
symechronised. Any changes made to the object’s data results in an update to the relevant
timestamp and beging the process of synchronisation. For a detailed deseription of the
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synchronisation process and the rules employed, see Section 4.4,
Object status is represented by an enumeration, LaidBackObjectStatus, which contains
the following definitions;

s Pending — The objert has work to do and 1s waiting for the engine to “start” it
s Working — The object is curréntly busy with scme work
» Done The ohject has completed its work and is idle

When an cbject reports back to the engme that an update has taken place, the engine
checks the object’s status and acts accordingly. Objects that are set to pending will be
started up and their resulting threads are placed into the thread pool. Objects that are
working are left alone and their status is reflected back to the UL If an object 1s newly
marked as Done, four actinns are performed: its thread is removed from the thread pool, its
timestamps are checked (for synchronisation purposes), the data is saved o the information
package and the UT is notified.

4.3.] Search ohjects

The Searchibtject class handles search queries created by the user or by the systemn. These
queries are resolved using the Google API that is provided by the Gnogle search engine’.
We make use of this APT as we are not trying to develop our own search technologies —
we are more interested in managing the results from existing search engines. At present
the APT has a restriction of 1000 queries per day and linits results retrieval to batches of
10 results. Thus, the Searchlbject class stores its results in “buckets” of 10 results each
that are displayed to the user. These buckets contain the search results as well as their
associated meta-data, such as the number of times the user has opened a specific result or
if the result hag been marked by the user. Each individual result is stored within a struct,
which in turn is stored within an array. These arrays form the buckets and are stored within
a hashiable using the brucket number as an index to the tabde

When o search olyject is initialised by the engine, a simple process is started. The
following steps take place:

1. Check the object’s status. If it is set to Done then there is nothing to do, stop.

Far more infortnativa on this API, see http:/ fwww. gougle.comfapt (Last aceessed August 2004)
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2. Begin the call to Google Search Service and notify engine of new Working status.

{a} If the call succoeded, set status to Done, generate tho result bucket and notify
the engine.

{b) If the call failed, act status tn Pending and notify the cogine of potential lost

connection.

3. Provide the enging with logging information.

While the reasom for the call to the Google API can fail for many reasons, the forcmost
assumption made ig that the network connection has been lost. This fact is reported back
trr the engine which then begins checking for network connectivity. Should a coancction be
found, the object will be notified that a connection exists and the process will repeat itself.
{Omn the other hand, should there bo an error with the Google Search Service {cp. service
notb available), the object will simply set itself back down to a Pending status and will be
initialised the next time the cngine gocs through its list of objects, or if the usér manually
“starts” the search.

Common to both the mobile and desktop systoms, the dislog provided by the SearchObject
vlags allows Lhe user 1o creale advanced search gueries, selecting erileria such as specilic
phrascs to usc or words that must be exeluded from the results. The dialog is re-usable, ca-
pable of being used for both creating and editing search queries. When editing, it performs
a check to ascertain what was changed — if the search query was changed, this means that
any existing reaults are now invalid. A dialog is displayed to the usor alorting them of this
fact and asks whether thoy would like to create a new query based on the changes, thus
preserying the existing results. An alternativo option is 1o accopt the changes and lose any
previous resuits fetched,

Advanced queries make use of formatting codes to aid the search engine in finding
cxactly what the user is looking for, These codes can, for example, be used to restrict
gearch reayits bo those within a web-gito domai that contain specific terms. The advanced
guery dialog tmilds these search rueries for the usor with the supplicd parameters. When
the user creates a “standard” query {ie. free text eniry} the advanced query entry eontrols
ara atill visible but are disabied, a3 indicated by their greyed-out status {see Figure 7). The
eontrls are lofi visiblo go as to avord hiding functionality from the user and to also serwve
ax a reminder to the user that the extra functionality existz. Both the desktop and mobile

versions of the system display this guery creation funciionality in the sgame manner.
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Fipure 7 The dialop provided by the SearchObject class

Figure ¥ shows the diafog wsed by the Searchlbiect class to add or edit Seerch obfects. The figure
on the leff shows the creation of o strotphtformend guery. On the right the wser has chosen to creafe
an gdvierced guery and their deta entry options ere indicated by the greging onl of testbores,

4.3.2 Web link objecis

Web link objects are represented by the URLObject class and are the simplest information
object lypes currenily supporled by Lhe syslem. The basis of this class i3 the link (or U1IL)
b webpage, Other meta-data, such as notes the user may have sbout the pape and Lhe
number of times that the page has boen viewed are also included. Including this meta-data
provides the wser with some context, allowing Lhem 1o remind Lhemselves why the page s
important te them and whother or not thoy have actually visiteld the page,

As the UBLObject class perlomnms no work, lls stalns 18 always sel 4o Done, and i’z
eontroller methods, such ag ITnit() and Start () have no offect. In essence, this elass can
simply he regarded as a shorteut Lo some web-bascd location.

The dialog provided by this class is very slraighlorward, simnply providing text boskes
for the user to cnter the title for the ohjeet, the URL and any notes they may have. The

desktop vorsion of the class has two extra {eatures above this: it peovides an oplion Ior



CHAPTER 4. SYSTEM IMPLEMENTATION 45

ohject to be synchronised to the mobile device and it makes use of autocomplete® to aid the
user with URL enfry.

4.3.3 File objects

File abjects are similar to web link objeets in that they point to an information source with
the exception being that they also manage the file in question. The MetaDataFilelbjact
class stores meta~-data associated with files by the Operating System, such as the time the
file was last modified. in order to track changes made to the original file.

The desktop-based version of the class creates a copy of the file in pointed to so as o
avold access problems should the user move or delete the source file. In contrast, the mobile
version of this class simply stores the path to the file on the mobile device. The file 1zn't
copied to a cache due to the limited availability of storage space on mobile devices. Should
the file originate from the desktop system and is now copied to the mobile, then it is copled
to a “cache” directory on the mobile device, The class tracks the origin of the file {mobile
or desktop) and performs its checks accordingly. As an example, if the desktop version of
the system 15 in use and the file ariginated from the mobile device, there is no need to check
for changes to the file as the mobile engine will do that.

When initialised or loaded from a store, file objects adhere tu the fellowing procedure:

1. Set class data - title, filename, ete.
2. Retrieve the file's icon for displaying to the nser
3. If file originated {rom same platform, check the original file for any changes (Deskiop)

{a) Ifthere are sny changes, alert the user and prompt for action (update information
packape, restore file or delete entry in information package)

(k) Update the cache directory accordingly

In a sense, file objects are simply pointers to files, just as the web-link cbjects are simply
pointers to woeb pages. These object types serve as placeholders, allowing users quick and
eusy access to the most recent version of their information. As the file objects contain very

little user-entered data, they have the simplest dialog screen with the fewest user options,

I Autocomplete 18 & feuture where as the user enters a URL, the system provides a drop-down list con-
taining previously visited URLae that march the one corrently being entered,
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The user can provide a title for the object, select the file contained by the object from a

file selection dialog and, on the desktop version, select the synchronisation option.

4,4 'The synchronisation process

Synchronisation of the data is achieved in an asynchronons client-server manner with a set
of commands being nsed between the maobile and the desktop. Whilst it 38 possible to use
the ActiveSyne synchronisation svatem and its associated condnits for maintaining data
consistency, it was decided to use our own synchronisation systom due to problems arising
froin mixing mansged code (C#) with unmanaged code (native C++). Communications
are established using a standard network socket over a TCP/IP connection between the
mabile and the desktop, uiilising ActiveSyne for device discovery.

All objects that arc created on the mobile device are automatically synchromised to
the desktop system as it is likely that information which is uscful whilst mobile will also be
usgeful whilst working at the desktop. On the other hand, not all information is antomatically
transferred from the desktop system to the mobile system — only the information that has
been apecified by the user is copied. This enables the user to avaid transporting information
that they have no teed for whilst mobile. Should they wish to, vsing the desktop systein,
the uscr may change the synchronisation setting on an information object at any time.

4.4.1 Counecting the systems

Ideally, the desktop computer would be the server in this scenario as it has greater computing
resources at 1bs disposal. However, it is not possible for the mobile device to be dynamically
alerted to the desktop computer’s presence (via ActiveSync), forcing the desktop computer
to play a clicnt role. Whilst the mobile device acts as a “server,” all decision makiog
regarding the direction of information transfer is performed by the desktop. This is o
reduce as mnch as posaible the load placed upon the PDA in its server ralc,

When connecting the two systems, there are two possible scenarios:
» The mohile systetn is ratining atid the desktop systom is started up
» The desktop system is alveady running and the mobile syatem is loaded

The first situation is trivial to deal with, as it becomes a straightforward connection between

a client and a running server, with the server’s address being provided to the client by
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ActiveS8yne. The sccond situation, however, becomes a little more difficult to deal with.,
This arises from the fact that the chient is already running when the server “comes up” and
has no way of detecting this fact. A solution here is for the desktop system to listen” on a
specified port when it i3 not connected to the mobile device. When the mobile system loads,
it can check for the last known ActiveSyne connection’s address and attempt to connect
unsing that port. Should a connection ceenr, the desktop computer will then begin the
synchronisation process as in the straightforward scenario. In the event that the desktop
computer loscs its connection with the mobile device for some reason (cg. mabile device
moved out of the wireless network range) then it will resume listening for the mobile device

on the “wait” port.

4.4.2 HRules employed

Once a connection has boen established, the systems arc ready to begin the actual synchro-
nisation process. The rules governing the synchronisation process and management of the
objects within the laid-back cogine are prosented below:

1. The desktop creates a connection to the mobile and reqneats a list of objects

2, The mobile returna a list of ohject keys, along with their update and synchronisation

timestamps and comparison meta-data

3. On the desktop system, the object keys and timestamps from the mobile system are
compared to those on the desktop system:
{a} If the modification timestamps are the same, no action 19 taken

(b} If the mobile modification thnestamp is newer and the object contains more data,
the object is copicd from the mobile

{c) If the desktop modification timestamp is newer, the abject is copied to the mobile
{d) If a key doesn't exist on the mobile, only on the desktop:
i. If it has never heen synchronised betore the objeet is copied to the mobile
i, If it has a synchromisation timestamp the object is deleted
{e) If a key only exists on the maobile:
i. If it has never been synchronised before the object 18 copied to the desktop
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ii. If is has a synchronisation timestamp the object is deteted on the mobile

4. Object’'s are received and added to the systems as they arcive

The aim of the synchronisation process is to seamlessly enable users to keep information
current between their mobile and desktop systems with as little user interaction a8 necessary.
However, an inherent danger here, especially without user intervention, is the possible loss
of data due to synchronisation in the wrong direction. The rules have been constructed
to show favour towards the mobile device as it is potentially more time consmming and
disruptive to repeat work upon the mobile than on the desktop. As an example, when
using only timestamps to control synchronisation, a potential loss of information could

arise in this scenario:

“Using his mobile device, John creates a query and the results are fetehed. Later,
while at home the vesults of the search are copied to his desktop PC. The next
day at work he then fetches another 20 results on the mobile device under that
query and marks several of them. Geing home that evening he realises that he
has forgotten his PDA at work and simply fetches the next 10 results from the
original query that was on his desktop computer. Later, when he has the PTHA
at home, he synchronises the two systems and notices that he has lost some

mformation.”

The problem arises frum the fact that whilst the desktop computer’s data is newer than
the mobile’s data, it is redundant in that the mobile device has mere data. Synchronisa-
tion would result in a loss of the extra 10 results retrieved by the mobile, as well as the
information abuut which results are marked. Hence, Step (3b) in the synchonisation pro-
cess checks not only the timestamps but also which system has the most data, using the
ComparisonData property provided by the ILBEngineObject interface. The potential for
lpsing meta-data such as the marking of objects still exists but we feel this s a tradeoff in
that it presents less disruption than the actual loss of data.

Synchronisation 15 & contimuous process and for as long as the mobile device is connected
to the deskiop update notifications will be sent between the systems. An sxample of this
process i8 shown in Figure 8. The figuce illustrates a desktop system connected to a mobile
device with both systems synchronised and up to date. The desktop system then creates a
SearchObject which fetches the results of the query. The mobile device is notified and it
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FFigure 8; The synchronisation process

Figure 8 illustrates the steps of the synchimmsetion process belween the deskiop and maobile systems
with one Searchlbjact instance. fnitially the desktop systern creales e search guery and felohes
the first bucket of resulls, Luter, the user fetches the nert bucke? of results unth the maobile systetn.
All these changes ore scomiessly replicated between the fwn systesus s the informetion relyeval

prricess Lakes placo.
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requests a copy of the scarch results. Afler they are relayed, the user fetches more resulis
using the mobile deviee which in turn notifies the desktop system of the status change.

4.4.53 Data formatting

The synchronisaiion data sent between the deskiop and the mobile is a character stream
that has been converted to a byte stream. These bytes are re-assembled by the receiver and
converted back into a string representalion. A string representation is used as the Compact
Framework is nol capable of directly scrialising and de-seriahizing objects from a byte stream.
Thus, text-based strings are used as a method of “serialising” the objects. Delimiters
within the stream are used to break the data down lo increagingly finer granularity from
a higher-level message down to low-level data {see Fignre $}. The appropriate information
objects work with the data when 1t has been reduced to object-based “chunks.” For a
coimnplete description of the command codes, delimiters and message formats employed,
rofer to Appendix C,

Command
| =
R i U
SrEaT 1
1 - | Jzla
. 1 Jata j
I ) : T J
A '! Jata i
Stream level :
1 Jata ;
Object leval D] Jata i
Dala level

Figure §: Granularity of synchronisation data
Figure 8 shows how the synchroniseation deta 45 broken down, Stream deta s broken imlo objects

by the engine. These afjects are then broken doum by leidback objects info maw daeta which 15 then
stored {tide the objeat,

The methads for exporting and mmporting this data are provided by the ILEEnginedbjecs
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interface and as mentioned, on the mobile system serve a dual-purpese of nol only provid-
ing data for synchronisation but also for committing the nhjects tn the persistent stnre.
By keeping data management at object level, wo not only reinforce the modularity of the
system but also make it easily exiensible for future work.

4.5 The User Interface design

The interfaces were designed with the structure of email systems in mind due to the famil-
iarity users feel for them (see Sectinn 2.7 for more detail) and for the mental model they
provide users with, We feel that there are several parallels hetween the behaviour of email
systems and our proposed information management system’s laid-back interaction style. 4
comparison between the propoertics of typical email systemns and our proposed information
management system are presented in Table 2.

EMail Systom Information Package System

Folders eontain emails, attachments, cte, | [Ioformation package has mix of data types
Email listing with message view panc Object listing wilh view pane

Flag emails for follow up Mark search results for atiention

Filter and sort view Filter and soth view

Read emails whilst disconnected Browse information whilsi disconnected
Edii, emails whilst offine Edit search queries while disconnected
Compose emails whilst disconneeted Users can create searches whilst offline

Tahlz 2: A comparison nf email svatem propertics to our infortnation tnanageiment syster

As presented In Scction 3.3, our system'’s user interfaces will be modelled to lock and
behave in a mamner similar to contcmporary email clients available on the desktop and
mohile platforms.

For cur system, where the primary work is in the creation and cxecution of scarches,
users necd to be alerted to the information ohject’s status: Pending, Working or Dons.
Logically, the status of an object can also bring to the user’s attention the comnectivity
status. If a search query is pending then it is highly likely that the system doesn't have
a network connection to work with (based on the assumption that the Google APT is reli-
able). Synchronisation is another “invisible” activity that needs to be brought to the user's

attention, albeit in a discrect and non-disruptive manner. We will consider the issues raised
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by these questions as we discnss the design of the mobile and desktop interfaces.

4.5.1 Doesktop interface design

The ohject listing makes use of & custom listhox® based upon the system listhox, the
Obiectl.istBox class, which displays ObjectListBoxzItems. Each ObjectListBoxItem has
several associated propertics such as the object’s key, title, representative icon and object
statig. The listbox then renders the display of these itemns accordingly to reflect the object’s
current status. This renderimg of the object listing itemns is performed in a similar manner
to that of Microsoft’s Outlook, with an icon to teptescnt the data type, a title and other
televant meta-data.

5 UCT Comezizzr Soience y UCT Computer Science E
2 Search no: cosmeted | 11 results Fetched (of 20000 results)
% UCT Complter Saence 124, UCT Computer Sclence L :
y Search not ¢ompleted 10 resylts Fetched (of 20000 resudbs)

%, UCT Computer Science |
tiresulks fetched (of 21000 resulks) f

Figure 1i: The rendering of ObiectlistBoxItens in the object listing

Figure 10 ffustrates the basic renderings provided by (he DbjectliscBoxTten class. The leff-hand
ifems ilustrate an itern’s appeerance gs ity stedus moves from Pending to Working to Done. On the
right, the upper e 13 morked for synefrondsation bul has not been copied, The fower tfem has becn
comed and is up fo date on bofh the mobile and the desktop,

Figure 10 shows the methods of displaying a search query’s status used by the system.
Thiz same process is used for all information object types, with the object icon and the
message displayed varying according to the object type. We feel that this representation
provides us with a compact and verbose way of relaying information to the user. At a glance
it is possible o determine the object type, its status, its title, its synchronisation status
and the meta-data associated with it.

The layout of the viewing pane varies according to the currently sclected object’s type
and the amonnt of data to be displayed. As mentioned earlier, the display of information iz

¥ Wet allows developérs to easily creste custom controds, which are widgets that inherit their base func-
tionality from some system-provided condrol
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oot handled by the information ohjects themselves. but by the Ul due to practical concerns.
When an item in the olijeet listing is selected the relevant object is retrieved from the laid-
back engine and inspected. Depending on the object type, handler methods are called by
the Ul to updaite the interface with the object data. This design does violate our design goal
of enforcing modularity within the system but we feel that if is an acceptable compromise
for the performance and development time improvements it provides.

Just as desktop-based email systerns support drag-and-drop operations, so does cur
syatermn. The resulting information object that is created varies depending on the datas that
is “dropped” in — dragging in text will create a search query based upon the text. Similarly,
dragging in a URL from a web-browser will create a web-page link and dragping files in will
create a file ohject pointing to the file in question. These operations are not supported on
the mobile system as it is not possible to drag data between applications due to the fact
that the currently running application uses the entire display area.

4.5.2 Mobile interface design

Unlike the desktop system, the mobile derign is completely modular in that the information
objjects provide their own information displays. This design is possible as information is
dizplayed on a completely new screen due to the limited screen space. These displays are
gimilar in layout and behaviour fo the viewing panes employed on the desktop version of
the system in order to create consistent behaviour and expectations for the user,

The main display, which consists ostly of the object listing, also contains widgets for
manipulating and creating these objects. There widgets are in the form of toolbar buttons,
which run along the bottom of the screen, as is standard on the PocketPC platform. Further
options, such as the ability to view marked search results, are available from a tap-and-hold”
context menu that the object listing provides.

The chject listing uses a simple one-line list-based format as opposed to the desktop's
cuatom object solution. With a single-line listing, more information can be rendered in
one screen, wmaximising the usage of the limited area of the molile device diaplay. Three
pieces of information are displayed in a single line: The object's type (via an icon), the
object's title and the meta-data associated with the object. Figure 11 shows an example

Tas the ouly input method on mobile devices is the stylus, conventional desktop operations such as
dripht-click"™ are not available. A work-aroamd is the " tap-and-hold” menu — the wser taps the stylus and
holes it down. After approcimately 2 seconds a confiext menu is provided.
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Figure 11: The display of objeris an the mobile device

Figure 11 shows hovn objects are hsted using o one-line fermat. This ecample has foiv senrel oldects
within & - onc fes complefed its swork and the other s pending for o wefwork connection.

of Lhis layoul. The meta-data displayed varios according to the objecl bype and stalus. I
the object status 1s not Dene then the meta-data displayed i3 ihe object status, (Otherwise,
Lhe meta-dala displayed depends on the object type: search objocts display the number of

resulls, web objecls display the hyperlink and file objects display no meta-data.

4.5.3 The SearchObject interface

Before we could design the interface for the SearchObject class, we fivsl had lo consider
gome of Lhe Lagks 1hat users wish to perform with searches and their associated results, The

intertace was then desigued around this list of actions which ineludes:

Opening a resull’s page

Filtering the view of resulls Lo only show a sub-sel

Creating shott-cuts to results for guick access

Croating new searches based on a result

Choecking if they huve viewed o result

Displaying the results of searches is difficult in that there is a large valnme of information tn
b displazed yet one does not want to overwhelm the nser with information. To combal Lhis
problem we ve-crealed Lhe nbject lsiing interface an a smaller seale. crealing an element of
consistency and famillarity wilthin the inlerface. The same basic layoul is presented, with
a rosult listing, a filbering widget and o data display area, Individual search results arve
displaved in o custom listbox that shows the reault’s title, a short summary providing the

context of the search terms and the URL of the result. Selecting one of these reanlla displays
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the information more clearly i the viewing pane, along with the result management tasks
available to the user, These result management tools are also available in a popup context

metni, providing short-cut functionality for more experienced usera,
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Figure 12 The SearchDbject Usor Tnterfuce as aeen on fhe desktop ayatem

Figure 12 shows the Searchlbject sntorfrce with fhe fivst {0 reswlts from e search for 00T Com-
puter Sedence, ™ The firad resuldd fios been sefected ond the associnted fosks ovedable are displayed én

the fowwe vight,

These tagks include: “warking” o “nnmarking” resilts, creating a web-link (o a vesult,
hasing a now scarch upon the result or opening the roswld i the web browser, Marking
of resutts 15 used to filter the view of the results — using the bucket selection drop-down
tolbios, wsers can opl to only view marked results. This luoctionality allows quick anmd

casy accoss to only the results that the wser feels are relevant to the giery.
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Unigue to the desktop system s the ability for users to cancel active search queries
should they wish to do so. This option 18 not available on the mobile version of the system
as it is mot possible to terminate active threads using the Net CF. The functicnality was
meluded on the desktop systetn as we feel that this is an aspect of the system that the user

may wish to have some control over,

The Mobile Searchibject Tnterface Design

"The mobile version of the SearchObject class has its own dialog for displaying search results.
This dialog is linked to it owner class via events that are used to signal user actions, such
as selecting the next result bucket or opening a result in the web browser. Information is
displayed using a listing and a display area — similar in design to the desktop version of
the SearchDbject class user interface. Search results are displayed in the listing, with a
text area below presenting the summary information to the user. Result management tasks
are provided through a drop-down listbox that is utilised to conserve sereen space. The
resulting interface is displayed in Figure 13.

4.5.4 The MetaDataFileQbject interface

The Hetalatalilelbject ¢lass is simply a pointer to a file and as such has very little data
to display to the user. Information such ag the object's title, the filename and the file type
are typically of most interest to the casual user. The interface displays other meta-data
such as the file’s size and the date it was last updated. allowing the more advanced user an
easy means of viewing all the meta-data associated with a file.

Two file manipulation operations are provided - the ahility to open the file and to copy
the file to some other location. The copy functionality is provided for the scepario where a
file eontained within an infortnation package does not originate from that platform but the
user would like to store it in another location for some reason. This functionality is simply
exposed nsing two buttons as shown in Figure 14. Tn the desktop version of this interface,
should the file originate from the same platform, an option is provided to open the original
file’s containing folder. This i8 inchuded due to the spatial locality of data - if 4 user is
interested in a file, it is highly likely that they will be interested in other files stored with
it.
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Iignre 13 The SearchObject User Interface as scen on the mobile device

Fupire 15 shows the interfare wsed te display search results to the mabile aver. The drop-down fstbos
lnx been espanded to show the tesks the wser can perform wpon the selpcted result,

4.5.5 The URLObject Interface

This interface is very similar to that of the MetaDataFileObject interface in that the class is
simply a placeholder pointing to another information seurce. The only information svailable
tir display to the user melirdes: the olject’s title, the TTRL to the web pape, the momber
of times the user has visited the page and any notes that the wser may have made about
the pape. A link is also provided to aliow the user o creale a search query based npon the
page linked Lo by the class. Thiz funetionality 1s included based on the assumption that if
nouser 15 nterested inoa parlicular page, then they may be ioterested in similar pages. The

resulting display as seen on Lhe deskiop version of the interface iz shown in Fipure 15

4.6 The design goals and our design

Relerring to the design goals presented n Chapter 3. we feel thal our syslem more than

adegualely meels these criteria, The managemend of information takes place in 4 conalslent,
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Figure 14; Part ol Lhe MetaDataFileObject User Interface as seen on the mobile deviee

Figure 14 shows u poviien of the tser fnterfoce provided by fAe MetaDataFilelObjece closs an the
mobile verston of the system. Disployed are the fwo buttors that ellow Hhe user to either open the
file ar to copy it #o arother lacation on the device.
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Figure 15: The URLObject User Interface as scen on the desktop svstom

Frigure 13 shows the inferfoce used by the deshtop version of the URLObjact alass. The fink is for
the FOT Carpitor Soience Department - as shown by the nale af the botdom af the fnage.



CHAPTER 4. SY5TEM [MUPLEMENTATION of

manner with the same operations and interface styles being presented in both versions of
the system. Extensive use is made of laid-back interaction in that the system never exhibits
pre-emptive behaviour and responds to eventa, rather than causing events to take place. The
mobile interface also alms to be nnobtrusive, presenting information in 88 concise a manter
as possible, allowing the user to work with the data regardless of the device's connectivity
status. Management of searches and other inforimation is consistent in that the connectivity
status of the system does oot prevent the user from accessing previonsly viewed data.

Inspiration was drawn from email systems, not only in the interface design but also in
the actions that users may perform. These tasks include the ability to sort, flter or mark
information contained within the package. We feel that users with previocus experience
in using email systems will expert this functionality and that it will provide a consistent
experience, The validity of this assumption will be assessed when performing user testing
upon the systems.

Synchronisation takes place in the background, with widgets being used to indicate to
the user that the activity is taking place. SBhould no conpection between the systems be
available, the systems enter a “wait” mode pending a connection. Similarly, connectivity
econcerns are minimised for the user, with search queries being performed as 2 connection
becomes available. When in an “off-ling” environment, users are still able to create new
queries and to browse existing results. The interface behaviour is more translucent than
transparent in that the user is notified if & query could not be completed by its Pending
status. Users of the desktop system are able to choose what information is copied to the
mohile device, allowing them to only take what is needed when they leave their deskiop
environment.

As far as possible, the system has been designed in a modular fashion, with the laid-
back engine managing the system as a whole, The use of the ILBEnginelbject interface
has made it very simplistic to add information types to the system, with large amounts of
code-sharing possible between the two platforms.

4.¥ A scenariv of usage while mobile

Using the scenario presented in the Introduction of a mobile user called “Jobn” at a con-
ference with litnited wireless contiectivity, here is a synopsig of the steps Jobn could take to

make nuse of the system:
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John is at a conference and the presenter from the UCT Computer Science Department.
catches his attention. While sitting in the conference hall where there iz no connectivity, he
decides to find the Computer Science Department web-site, John creates a new search query
on his PDA by tapping the "new™ icon on the taskbar and enters "UCT Computer Science”
into the query term dialog box (Figure 16{(a}). When he clicks on "Ok" a SearchObject
is created hy the system and it is added to the information package. Due to the lack of
connectivity, this object has a Pending status (Figure 16{b}}.

Later, after having walked through a wireless “hot-spot” John checks his PDIA and sees
that the search has been processed. He knows this hecanse its status has changed from
Pgnding to reflecting the mumber of search results found as can be seen in Figure 16{c).
He opens these search results and sees that the first result ig the Department’s homepage
and decides to create a shorteut to this page (a URLObject) using the drop-down menn,
allowing him quick and easy access to the page in future (Figure 16(d)).

When he retums to his office, John's PDA automatically synchronises with his desktop
PC. Looking at the information package on his desktop system he sees the search results for
“UCT Compmter Science Department” and this reminds him that he intended on following
up on the research presented by the lecturer.
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This figure shows the sequence of inferface wpdntes for the creation of a search query (o), is pending
statns (), rompleted statin (o) and the vicwitg of the reawlts fd).



Chapter 5

Experimental Design and

Procedure

In Chanter 3 we presented the design for our system. In this chapter wo present the cxper-
imentsl process we will be following to validate that design and to support the assertations
we have made about the system regarding its ability to manage information cffectively and
to aupport users’ working practices.

Our experiments were designed with the ultimate aim of validating the usefulness of the
laid-back inferaction style for working with information, particulatly on mobile devices. In
order to do this we first needed to validate that any user problems encountered during our
evaluations were ariging froin the interaction style itself rather than the interface design
or interface behaviour. Thus, evaluation of the system takes place in three stages, with
the first two atages being designed $o eliminate or reduce any interface design or behaviounr
issues that may exist for the user. These first two stages are brief, expert studies with the
third being a long term (1-2 months) study with real-world users. The stages along with a

bricf deseription are listed below:

» Heuristic evaluation — To ensure that the interface is consistent o behaviour and

appearance and does not present the user with any unexpected “surprises,”

» Task-based evaluation — Allows us to cnsure that the aystem ia “usable” by users
and that all aspects of the system can be used with little or no external support, This
ensires that the interface layout is consistent with the user’s expeciations.

62
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o Real-world observation — Determines just how useful the system really is to the

user and whether the laid-back interaction style is appropriate or not.

Each stage is designed to support the subsequent stages and to ultimately aid us in con-
firming the validity of our beliefs regarding laid-back interaction. The first stage, heuristic
evaluation, will help ensure that the interface behaves in a consistent fashion and presents
a consistent experience to the user. Thus, during the task-based evaluation, any problems
that the user may encounter with the interface should be attributable to the interface layout
rather than its behaviour. Also, task-based evaluation will allow us to confirm our asser-
tation that our system supports users in their current working processes. Once task-based
evaluation has been completed and any problems encountered rectified, one can hopefully
assume that users with little or no experience can quickly and easily come to grips with the
system. Real-world observation, the final stage of the evaluation process, will then expose to
us the benefits or pitfalls of laid-back interaction that may arise over a period of prolonged
usage within the system’s target environment — the user’s lifeworld. It will also allow us to
investigate our assertations that our system will aid users in their working processes and in
the management of the three information types supported. An overview of this process can

be seen in Figure 17.

Interface Interface Interaction

Behaviour Comectod Design Corrected Style
system system

Heurigtic  pmemmmememnpl - Tagk-based > Real-world

Figure 17: The experimental process

Figure 17 shows the general process used for our evaluation of the system interfaces. Heuristic
evaluation is performed with corrections being made to the sysiem before moving on to task-based
analysis. Finally, real-world observation is performed.

5.1 Quantitative vs Qualitative measures

One of the challenges facing us was how to analyse the results of these evaluation stages:
quantitatively or qualitatively? Quantitative data is useful in that it allows us to directly

compare systems and results. On the other hand, qualitative data gives us a sense of context
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and of the user’s thought processes. The best solution, we feel, is to embrace a mixture of
these two methods and to apply objective reasoning to the results obtained. By doing this
we can not only provide figures concerning usage of the systems, but also keep these results
in context, reducing the potential for drawing false conclusions. Concentrating solely on
either of these two data analysis methods can distort the researcher’s perceptions of the
data at hand and thus needs to be avoided where possible.

Over-reliance on quantitative analysis, for example, can give results that are too nar-
rowly focused and even potentially misleading [Nie04b]. The reasoning here is that the
quantitative analysis will inform us that a problem exists but not what the problem is.
Nielsen gives an example of too much focus on quantitative analysis regarding the usability
of websites [Nie0O4b]:

“..reporting that using websites is 206% more difficult for users with disabilities
and 122% more difficult for senior citizens than for mainstream users. Of course,
using bottom-line scores to summarize elaborate usability study outcomes ne-
glects the details that take 273 pages to explain: Why are websites more difficult
for these groups? What should you do about it?”

The heuristic evaluation comprises of quantitative data in the form of the heuristics
employed and the severity ratings assigned to them. Data returned by the task-based
evaluation, however, is a mixture of both quantitative and qualitative measures. We can
derive quantitative values from the user’s answers to the questionnaires and from analysis of
their actions whilst using the system. This analysis could, for example, consist of efficiency
considerations — how long it took them to perform a task or perhaps even how many
button clicks the user employed. At the same time, qualitative values can be derived from
monitoring the user’s behaviour during the tests. The third and final stage, real-world
observation, will consist primarily of qualitative data that arises from interviewing the test
subjects. However, it will be possible to extract quantitative data by analysing the usage
patterns of the systems and from a combination of these data to determine the user’s

attitude towards the system as a whole.
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5.2 Heuristic Evaluation

Heuristic evaluation is the process of analysing an interface and ensuring that it conforms
to a set of standard rules or heuristics. This evaluation is performed by people who are
recognised as “usability experts” — that is, they have some sort of grounding in the basics of
Human-Computer Interaction (HCI) and the challenges facing designers. For our heuristic
evaluation, four evaluators were utilised. We made use of the 10 recognised heuristics as
described by Nielsen [Nie04a):

Visibility of system status The system should always keep users informed about what

is going on, through appropriate feedback within reasonable time.

Match between system and the real world The system should speak the users’ lan-
guage, with words, phrases and concepts familiar to the user, rather than system-
oriented terms. Follow real-world conventions, making information appear in a natural

and logical order.

User control and freedom Users often choose system functions by mistake and will need
a clearly marked “emergency exit” to leave the unwanted state without having to go

through an extended dialogue. Support undo and redo.

Consistency and standards Users should not have to wonder whether different words,

situations, or actions mean the same thing. Follow platform conventions.

Error prevention Even better than good error messages is a careful design which prevents

a problem from occurring in the first place.

Recognition rather than recall Make objects, actions, and options visible. The user
should not have to remember information from one part of the dialogue to another.
Instructions for use of the system should be visible or easily retrievable whenever

appropriate.

Flexibility and efficiency of use Accelerators, unseen by the novice user, may often
speed up the interaction for the expert user such that the system can cater to both

inexperienced and experienced users. Allow users to tailor frequent actions.
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Aesthetic and minimalist design Dialogues should not contain information which is
irrelevant or rarely needed. Every extra unit of information in a dialogue competes

with the relevant units of information and diminishes their relative visibility.

Help users recognize, diagnose, and recover from errors Error messages should be
expressed in plain language (no codes), precisely indicate the problem, and construc-

tively suggest a solution.

Help and documentation Even though it is better if the system can be used without
documentation, it may be necessary to provide help and documentation. Any such
information should be easy to search, focused on the user’s task, list concrete steps to

be carried out, and not be too large.

Whilst reviewing the user interface, the evaluators compare all the aspects of the interface
and its dialogs to these heuristics. Should they feel that a heuristic has been “violated” or
triggered, a severity rating from a scale of 1 (severe) to 5 (least severe) is assigned to the
problem. For our evaluation, we associated a description with each severity level so as to
provide the evaluators with a more concrete sense of scale. Table 3 lists the ratings along
with their descriptions. For the full documentation provided for the heuristic evaluation to
the evaluators, refer to Appendix D.

Rating | Severity Description
1 Severe issue The system is hampered by this and it must be rectified
2 Serious problem | The user is restricted by this problem
3 A problem It is a major irritation to users, warrants further attention
4 Minor igsue It is a source of irritation to the user
5 Minor irritation | This is something which simply bugs the user

Table 3: Heuristic severity ratings and their associated descriptions

The severity rating assignations allow the developer to rank the problems found by order
of severity, thus ensuring that the most critical problems are dealt with first. Depending
on the frequency and severity of problems uncovered, another round of heuristic evaluation
may be needed to ensure that all the problems have been dealt with adequately. The
heuristic average for each major interface section of the system can be calculated, giving

the developer some indication as to which portions of the interface are the most problematic.
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This ability to pinpoint problems within the interface allows developers to ensure that they
follow a critical path in terms of problem solution. By solving major issues immediately

often several more minor problems related to this will “fade away,” reducing the work load.

5.3 Task-based evaluation

Task-based evaluation takes place in a controlled environment and typically utilises “nor-
mal” users. A list of tasks are provided to the user and they are observed as they complete
the tasks. This observation allows the system designer to monitor not only if users have
problems completing the tasks, but also how they achieved the tasks. With knowledge of
how users go about their tasks, one can begin to design systems that support the user’s
existing working patterns. No assistance is provided to the users and they are encouraged
to explore the interface in order to discover the functionality of the system being tested.
Thus, the aims of the task-based evaluation is to determine if first-time users of a system
will encounter any difficulties and to determine if users can discover system functionality
quickly and efficiently. Due to the heuristic evaluation performed previously, it is already
known that the interface behaves in a consistent fashion — therefore problems encountered
by the user during this stage must be arising from the design of the interface rather than

its behaviour.

5.3.1 Task descriptions

When describing the tasks to the subjects great care needs to be taken so as not to bias
the user toward specific functionality that may exist within the interface. As an example,
let us consider the case of requesting the user to create a web link object from a search
result. Different ways of achieving this particular task could include: using the “add page”
functionality provided, copying the page link and manually creating a web-link object or
perhaps to even create a shortcut to the web-page on the desktop. Whilst the latter solution
presented here is not the one intended by the software designer, it certainly is a valid solution
to the user’s goal of making the page easily accessible for future use. The objective here is
to ascertain whether or not users can determine how to create an easily accessible web link

from a search result. One possible way of phrasing this task would be:

“View the most relevant search result and create a web-link from this result.”
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However, this statement exhibits bias in that it explicitly tells the user how to achieve the
task as the designers intended it to be performed rather than in a manner that seems logical

to the user. Alternatively, a more open-ended manner of stating the task could be:

“View the most relevant search result and make it easily accessible for future

use.”

This second option provides the user with lee-way to achieve the task as they see fit. The
tasks are created so as to encourage the users to explore all the functionality offered by the
system. Thus the task descriptions are broken into two major sections: tasks to perform on
the desktop system and tasks to perform on the mobile system. Within these sections tasks
are provided relating to the three data types provided by the system — searches, web links
and files. The order of the tasks, as well as the order of the systems tested was randomised
80 as to reduce any possibility of any “priming” occurring due to the task order. When
a user performs a set series of tasks the possibility exists that the sequence of events may
indicate to the user what the researcher is trying to evaluate. This in turn can possibly
affect the user’s behaviour and thus the validity of the experiment. When creating the task
lists, the first step was to determine the possible actions the user may undertake apart from
the basic create, edit and delete functions that apply to all object types. For searches, the

following functionalities were listed:

e Fetch a bucket of results

Mark individual results

Filter view of results to show marked results

Create new searches based upon a result

Open a result in web browser

Create a web link to a result

For file objects:

e Open the file in its associated application

e Copy the file to some location
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e View the file’s source directory (desktop system)
And finally, for web link objects:

¢ Open the link in the web browser
o Create a search to find similar pages

From this list of functions, tasks were then created for each aspect of the system. Where
possible, the tasks were kept identical for both the desktop and the mobile systems in
order to maintain consistency. For the full documentation provided to the test subjects, see
Appendix E. For users that have never used a PDA before, a short “getting started” guide
was created to introduce them to the interface of the mobile device’s operating system. The
guide makes no reference to our laid-back system and simply exists to inform users of the

platform interface standards, as well as methods of interacting with the interface.

5.3.2 Evaluating user performance with The Observer

In order to effectively evaluate the actions of the test subjects during this stage all user
actions are to be recorded through a combination of screen capture and usage of a video
camera. Using a video mixer, these two sources can then be merged into a “picture-in-a-
picture” format, allowing the reviewers to not only see the user’s actions on the screen but
to also monitor their facial expressions. For the mobile device a small “platform” with a
fish-eye camera mounted above it on a flexible arm is used to view the user interactions
with the touch screen.

To perform quantitative analysis of the user actions we will be using Noldus Information
Technology’s The Observer v5. This software allows observers to mark events or actions
as they occur during an observation. Once the observation has been completed, statistical
analysis can then be performed on these marked instances. There are four main parameters

that need to be configured before one can begin observing sessions using this system:

Independent Variables These are the variables that stay constant throughout the ob-

servation session. Examples of this include the subject’s gender, their age, etc.
£

Subjects For studies where interaction takes place between more than one person, different
categories of person can be created. Examples of this could be Parent and Child for

interactions between parents and their children.
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Behavioural Classes A mutually exclusive and exhaustive group of related behaviours
that are applicable to a user. Only one behaviour within a behavioural class may be

active at any given time.

Modifier Classes Modifiers are used to limit the scope of a behaviour or to specify it more
precisely. For example a modifier could be used to indicate what a user is clicking on

or who a user is talking to.

For our system where we were only interested in the actions of one person, only one
subject is defined — the User. Three behavioural classes were defined to cover the user’s
actions: Behaviour, Interactions and Task. These behavioural classes made use of five
modifier classes that included Physical Objects, Software, Widgets, LaidBack Objects and
System.

As mentioned, the behavioural classes must be mutually exclusive and exhaustive for the
duration of the observation. For our observation, the three behavioural classes defined cover
the three things that a user could be doing simultaneously: some sort of physical behaviour
(eg. showing confusion), some sort of interaction with the system software (eg. selecting
something) and a task that they may be currently performing (eg. Search task). These
behavioural classes are then further specified using the modifiers provided. The modifiers
have been created with these behavioural classes in mind and allow us to specify precisely

what the user is doing. Short descriptions of each modifier are listed below:

Physical Objects Physical things that the user may exhibit some sort of Behaviour to.

Software What portion of the software the user is Interacting with — edit screen, dialog

box, etc.
Widgets A screen entity that the user is Interacting with on some Software object.
Laidback Objects The object type that the user is currently working with.

System Specifies which system the user is performing a Task upon.

An example of an event that could be specified using these definitions could be “User
selects check item in edit box” and this event could occur in parallel to “User is performing
File Task on the Mobile System.” For a full list of the behaviours, modifiers and independent
variables specified refer to Appendix G.
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rforms
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Figure 18: Three basic states that can be specified

Figure 18 shows the three basic states that can arise from the user-behaviour-modifier model. 18(a)
shows a basic user-behaviour state. (b) illusirates the same state but with o qualifying modifier.
18(c) shows the most complex possibility — a state with two modifiers.

The “user-behaviour-modifier-modifier” model used by The Observer allows the evalua-
tor to quickly and easily specify events and states as they take place during an evaluation.
Each item (such as an individual behaviour) is assigned a keyboard shortcut that is used
to signal it’s state. This arrangement, along with the flexibility of specification, allows the
evaluator to cover a wide range of scenarios. Each behaviour can have up to two associated
modifiers, allowing for three basic interaction models. Figure 18 illustrates this concept.

The first case — a basic user-behaviour state is the simplest state available and is often
used to signal an event. An example of this state within our configuration would be “User
is confused.” Adding a modifier, as shown in Figure 18(b), allows us to direct the focus of
the user’s action. For a user creating a new SearchObject, this state could be shown as
“User is creating a SearchObject” with the SearchObject modifier showing us the focus of
the User’s creation behaviour. Similarly, two modifiers allow us to not only direct the focus
of a user’s behaviour but to also specify the context or even the recipient of this behaviour.
“User selected a button in an edit dialog” would be an example of this, with the “edit

dialog” modifier providing us with the context of the user’s button selection operation.

5.4 Real-world observation

This is the most difficult aspect of the evaluation process to prepare and design due to

the lack of research into this aspect of evaluating mobile systems. For this stage we were
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influenced by the work of Hallnas & Redstrom [HRO02] in their evaluations of everyday
technologies within people’s lives. This work was significant in that the authors were in-
vestigating how people interacted with their technologies and what influenced their actions
whilst within their natural everyday environment. The researchers made use of incident
diaries and frequent interviews with the subjects to monitor their progress.

In order to maintain the naturalness of people’s usage of the system, we decided to
avoid asking users to maintain a usage or incident diary. Previous research has shown that
motivating users to maintain these diaries is problematic at best and we feel that their
usage influences people’s interactions with the system being tested.

One aspect that we are interested in here is how people’s usage of a technology changes
over time as noted by Hallnas & Redstrom [HR02]. Whilst their work focused upon the
usage of physical devices within a person’s lifeworld, we feel that the principles and ideas
equally apply to the software upon these devices. A well-designed system that only engages
users through the periphery of their attention and requires a minimum of cognitive effort is
likely to cause very little disruption on the user’s behalf and thus should be readily accepted
by users. Imitially, such a system is seen as a novelty and is treated as such due to its
unfamiliarity and “newness.” Gradually, over time, it is accepted by the user and becomes
part of their normal working practice and this is when the usefulness (or otherwise) of the
system becomes apparent. Our real-world observation aims to support this process and to
enable us to determine the usefulness of laid-back interaction for mobile users. Should the
reverse be true, however, the system will never be fully accepted by users and will remain
unfamiliar to users.

As an alternative to usage diaries for providing us with usage patterns, we decided
to create a logging system that would log user activities within our information manage-
ment system. User actions such as the creation, modification or deletion of objects will be
recorded. For search objects, further information in the form of the bucket depth retrieved
will also be recorded, giving us an indication of people’s search behaviours. By placing
this logging activity in the background the system will thus be able to record the users’
actions without introducing any extra disruption to their typical information management
behaviour. In order to preserve the privacy of the users, actual data, such as the search
queries used, will not be recorded. The logged information will form the basis of the quan-
titative analysis of the real-world observation stage and will be compared to our qualitative
findings.
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5.4.1 Interviewing subjects

The interviews will take place on a weekly basis with each test subject being given one-
on-one interviews with the researcher. A semi-structured interviewing style will be used in
order to fully explore the users’ experiences with both the mobile device and our system. Of
interest here is how their attitude towards the device changes over time - correspondingly, it
is expected that their usage of our system will change as well. For each round of interviews, a
few common questions will be asked of all the test subjects. The remainder of the interview
will consist of questioning based upon the subject’s answers to these questions and their
relevance to the subject’s previous experiences. Recording of the subject’s responses will
be performed through note-taking.

These interviews will provide us with qualitative insights into the users’ perceptions not
only of our system, but also into how they perceive the mobile device’s role within their
lifeworlds. We feel that should users be able to interact with the system as they wish (ie.
dictate the pace of interaction as in laid-back interaction), it will lead to a more rapid
acceptance of the system into their working practices and information seeking patterns.

As mentioned, the interviews will build upon each other, with the initial interview
designed to be an exploratory one to establish the user’s normal working patterns and need
for information. Subsequent inferviews will then be structured to determine if the subject’s
work methods and their attitude towards the device has changed and if so, in what manner.

A subjective and difficult question to answer is how long should the observation run
for? Hallnas & Redstrom [HR02] performed their observation of users and their adoption
of technology into their lives over a period of six months but felt that there was scope for
similar studies to perhaps run for longer. However, time constraints do not allow us that
luxury and a compromise needed to be reached. We have decided upon a provisional time
period of one month and will continue for as long as we are able to, given device availability
and time restrictions. Should some significant behaviour be observed and confirmed, then

the experiment shall be concluded, otherwise it should be left to run for as long as possible.

5.5 Summary of the experimental procedure

Within this chapter we have presented the three experimental stages that form our inves-
tigation into our system and laid-back interaction. These three experiments, when tied

together, provide us with a complete picture of the user’s usage of the mobile device in
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combination with the desktop system and how their interaction is affected.
In the next chapter we present the results from these experiments and our interpretations

of these results.



Chapter 6
Experimental Results

In this chapter we present the results from our experimental process as deseribed in the
previoug chapier and our interpretations of these results, Where possible, we have tried to
keep these results as a mix of quantitative and qualitative analysis in order to retain some

sense of perspective for the context of the nser’s interactions.

6.1 Hecuristic results

The heuristic evaluation was performed by four cvaluators from within the Collaborative
Visnal Computing (CVC) Laboratory research group. Each evalustor was presented with
a scoring sheet and a set of sugpested tasks to perform and was then asked to score the
gystem. Suggested tasks were provided so as to ensure that the evaluators explored the full
functionality, and henee the full interlzes behaviour, of the system. However they were not
restricted to these tasks alone and were encouraged to explore the system and its interface
at will.

Evaluation was performed in two distinet stages — onc for the mobile system and one
for the desktop system. No particular order of evaluation was forced upon the evaluators
and they were allowed to begin with either system. Tn total, 47 heuristic “violations” were
reported for the two systems by the cvaluators, with an average heuristic score of 3.00
overall. Breaking the scores down, 30 issucs were raised for the desktop system (average of
3.1 and 17 problems for the mobile system with an average of 2.82. However not all these
violations reported were unigue and removing duplicate results gives us a very different

picture. The system-wide data is suminarised in Table 4. For a complete description of the

75



CHAPTER 6. EXPERIMENTAL RESULTS 76

severity ratings scores and their associated meanings, refer to Table 3 in Section 5.2.

| | # Tssues [ Score | Avg Scote | # Unique Issues | Score | Avg Score |

Overall A7 141 3.00 41 122 2.98
Desktop 50 93 3.10 o7 82 3.04
Maobile ik 48 282 14 40 2.86

Table 4: Breakdown of the heuristic scores for rhe system

Whilst approximately two-thirds of the reported issues occurred on the desktop system,
the mobile system was considered to bave more serions problems as evidenced by its lower
average score. Although these reported problems were of a similar nature to those on the
desktop system, it is possible that they were assigned more severe ratings by the evaluators
dne o the eritical natyre of the mobile device’s interface. As mentioned in previous chapters,
the mobile device interface cannot afford fo provide any form of irritation or disrnption to
the user due to itz personal and ubiquitous nature. Considering the disparity in the rmmber
of problems reported by the individual evalyators for the mobile device, two possibilities
come to mind: the evaluators’ limited experience with mobile devices and the “restricted”
mterface of the mobile device.

The evaluators were chosen because of two main criteria — they have experience in using
mobile devices and they have experience in the field of HCI and computing in general.
However given the relative newness of mobile technology, it is not realistic to expect their
experience with mabile devices to be comparable ta L heir experience with desktop systems.
Thus they will be quicker to pin-point problems that may exist within the desktop interface
as opposed to the mobile interface. In comparison 1o the deskiop system, the mobile
interface 18 restricted in that it makes use of far fewer widpets per display, reducing the
opportunities for these widgets to pravide conllicting messages to the user. This limitation
of widgets i2 not a design decision — it 1s simply a result of the reduced screen area available.

6.1.1 Desktop sysicm results

Of the 30 results returned from this henristic evaluation 28 were unigue, indicating a wide
disparity in the interface issues found. This diversity primarily oceurred due to the indi-
vidual evaluators concentrating on various aspects of the interface of most interest to them

— one evaluator, for example, was maore concernesd about the nsage and layout of icons on
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the toolbar than the nsage of jargon, whereas ancdher may be more concerned with the
soeessibility of functionality,

Iany of the results returned were interface consistency issues ns opposed to interface
Iayonit problems and were for the most part easily rectifted. Of particular concern was
ihe availability of the “Sypchranise™ Iniiton that allows the user to force a synchronisation
uperation should they feel i€ 05 necessary. Originally thie button was unaware of the device
availability and this rreated confusicn for the evalunfors as it created the misconceptlion
that clata had bean copied to the device even when the devies was ol connecled inoany
manncr, Hler consisteney issucs ineluded imeorreet updating of the display as information
arrived, incorrect display of new results and faulty rendering of the ohject listing.

Viewing the breakdown of the average henristic scores by area supports (he notion Lhat
many of the issues wore relatod to mformation display, with the Viewing Object category
having the most severe rating of 2.00, followed by the Editing Object category with 2,35
However, commparing Lhe perber of 1ssues raised, i can e seen Lhat these areas are not of
major concern despite thior severity ratings. The Main Display arca is of most concern
with a comnbination of a relatively hizh munber of results and a high severity rating. These

ligures can be seen m Table b,

i | # Issues  Lotal Score | Avg Seore |

| bhlain B 32 LET

" Adding T 20 4.14
Editing 3 7 2,33
Viewing 2 4 2.00 i

~Otlier 3 10 333 |

Table &: Dreakdown of the henristie scoves for the desktop system

From this analysis it can be seen that the Main Display atea of the deskiop sysiem
requires urgent attention first, followed by Lhe remaining areas in ranking o average sever-
ity, Many of the comcerns centered around consistency in the display ol data, although
several inlerface layout issues were also raisecl, Ohicf among these woere the usage of jargon,
particularly within the search query ereadion dialog bax, and the positioning of widgets.

Il was felt that many users are unaware of Low to create advanced queries using Google
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and that advanced query ereation options such as “term”™ would be confusing!. Other uscs
of jargon, particularly within the object listing widget were also modified to reduce the level
of “technological intimidation™ a new user may feel.

Widget positioning was adjusted in order to not only present users with a logical “How™
in operations, but to also reduece the potential for users to perform unintended (and po-
tentially disruptive) operations. An example of this was the positioning of buttous on the
toolbar - the “Synchronisc™ button was placed at the end of the bar as it is an operation
that usera are bound to perform frequently and accordingly, the nser must be able to guickly
and easily locate the button. However to its immediate left is the “Remove” button and a
concern here was that the user may inadvertently click on this button when they intended
to synchronise their data. This leads to a destruction of data rather than a dissemination
of data — completely the opposite intended effect! A solution was to place a separator be-
tween the buttons and to change the button label from *SBynch” to “Synchronise.” This had
the effect of increasing the distance between the buttons and also making the Synchromise

button larger than the Remove button. The end result can be seen in Figure 19,

Fle  Edit Wew Ophons Fle  Edit Wiew  Options

r : (o i T N ! - =-.-..\ - [

_J"i -i ﬁ I'Ey 3: F I"_‘l- =i ﬁ @ : it |
Plew... | Edit... | Bemove | Synch | Mew.. | Edi.. | Remove | Synchronse .

Figure 19: Changes made to desktop aystem toolbar

Figure 19 shows how the tonlbar wes modified fo ensure that the uwser could eqsily select the “Syn-
chromise” button without nadverfently chooving the “Remove” button, A sepurefor was put between
the buttons end the Synchrontse butfon was made larger.

6.1.2  Mobile sygtem resulis

In contrast, a large number of the mobile aystem’s problems were centered around viewing
objects and the creation of ohjects, with the viewing objects catcgory considered to be
maore scrious. The data for the mobile system’s heuristic scores has been summarised in
Table 6. Once again, a large numbcer of the issues wore display consistency problems and
usage of jargon as opposed to actual interface layout problems. It is intcresting to note that

'In this example, the label “term” was changed to “phrase,” a simpler wording,
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the remainder of the problems highlighted were related to the interface widgets themselves
{whicl are platform-gtandard) and the evaluators' comparative experience with desktop-

based systems and their associated widgets.

# Tssues | Total Score | Avg Score |
Main 2 3 1.51)
Adding 5 17 3.40
Editing 1 3 3.00
Viewing a 14 2.80
(Other 1 3 3.00

Tahle 6: Breakdown of the heuristic scores for the mobile system

An example of the problem that evaluators had relative to their desktop experience was
that many had no jdea of how to close a display screen, When a display on the PocketPC
platform iz closed, one of two things can take place: the screen is simply hidden from the
user view and is retained in memory (in essence “minimising” the window}, ov it is fully
closed and unloaded from memory. This difference is shown by the icon used to cloge the
window — in the former case it i5 shown as an “X" and in the latter as an “Ok" 1con. This
hehavionr is platform-default and is beyond the control of the developer, However, most of
the evaluators thought it a concern and felt that the changing icon was confusing for new
users, Placing a button to ¢lose the window upon the display is not a valid solution for
two reasons: it is against the standard design practice for the platform and wastes valnable
display space.

Two main facets of the interface wore re-designed as a result of this evaluation. Initially,
object creation was implemented through a drop-down list attached to an icon on the tool-
bar, with the default action of the icon being fo create a new search query. However once
in the search query creation dialog, there was no way for users to change the type of object
that they were creating. A solution here was to implement a drop-down list on the object
creation dialog display that allows users to change the type of object being created. This
also provides shorteut functionality for more advanced nsers and thus enhances the interface
at the same time. Figure 20 illustrates these object creation options. This additional flexi-
hility in object creation allows users to easily recover from mistakes made during selection
operations (such as selecting the “New Object” icon instead of an item on the drop-down
list). As the user is mobile and potentially not focusing completely on the device, it must be
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Figure 20 Different methods of creating objects on Lhe inabile system

Figurn 20 ifustvates the different manners that o wser may rrects aew oljects on the mobile systen,
The fiyure on the left shows how an alyect can be created from e syatern’s modn display. On the
right 45 an ohfrel creation diafeg (in this instance, o scorch guery) showing the drop-dewn fist the
weer oAk wae to change the type of afject that is being crented

agsumed Lhat Lthe user will ruake these selection mistakes [rom lime Lo Lime and provisions
mnsh be made to allow the wser o resume working with ininimal disrugpion, This ollows
the hase lakl-back interaction pomciple in dhat the wser s 563l ey imuch in conieol of Lhe
interaction and ity pace.

The seeond facet that was changed was the method of viewing the objects themselves.
The defanlt behaviour was thal opening an ohject such as a web-link or file abiject wonld
residt in the actual contents pointed to by the obiject bheing opened. This hehayiour was
found Lo be incongistent in thal it does nol provide the vser with aceesy to meta-data that
they may have associated with the object, such as additional noles or the number of times
the object has been actessed. To resolve this behaviour, all object types are required to
Ioad a cliaplay sereen showing the meta-data associabed with the objeet (or, m the easc of

Lhe geareh object. o list of results for the current search bueker) with widects provided to
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view Lhe aclieal data encapsilated by che object,

6.1.3 Comparison between the systems

Comparing 1he heuriatic acores for each area om both systems reveals a very similar trend in
the scores of the lssues uncovered. Viewing o comparizon of the proportion of the violatlon
coniit each area provides supports osr observations made above regarding the probleros
encountered on cach platform. For the Desktop system, these were centerad aroind fthe
Main and Adding categorics and the Mobile system provided most of its scores [rom the

Adding and Viewing categories. A bar chart of the proportions is provided in Figure 21,

Proportion of heuristic scores provided

I = Cesklop
Blcbie |

Fercentage of total scores

tiain Adding Editing Wiewing Cther
Category

Figure 21: Bar chart showing proporiions of heuristic scores

Figure 21 shows a graph of the proportion of heuristic tssnes each area promides for ity systeen Areay
with the hghest properiions are these thet necd dhe st attention from the designer,

Vith the issucs highlishted by the heuristic evalitalion having been resolved, we can now
stale Lhal both the Mobile and Dosktop system’s interfaces are consistenl in appearance and

behaviowr. With this assnrance, we then bepan the Thask-based Observalion Lo defsnmine
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wrw "usable” Lhe inlerfaces of the svstems are for first-time nseps.

G.2 Task-based Observalion

This ohservation took place in a closed office with only the research subject and the cval-
uator present. To reduce any “intimidation” that the nscrs may feel, the evaluator was
seated behind a partition, oul of the subject's sight. The subjects were presented with a
gquestionnaire to determine their percerved level of computing experience and their level of
cxpasure to mobile devices. Thoese that had little or no previous experience using mobile
devices were provided with a short “tutorial” sheet explaining the behaviour of the mobile
platform and its interface widgets. The tutorial made no reference to the mobile version of
the Laid-back Information Management system, ensuring that the useras were not primed
in the operation of the mobile laid-back interface,

The observation equipment consisted of a video grabber, digital cameorder, microphone
and a video mixer. Using this equipment allowed us to not only capture the nser’s actions on
the screen, but also their physical expressions, A frame from each of the outputs capturad
from the deskiop and mohile systems can be seen in Figures 22 and 23 vespectively,

The video was then recorded in a digital format using a video capiure device. This
system was designed to run in conjunction with the Noldus Observer (as deseribed in Section
5.3.2}, although scoring was not done in real-time, Real-time scoring was not utilised as we
feel that it is far too easy for the evaluator to make mistakes and it also prevents the subject
from communicating with the cvaluator, should they necd to do so. Instead. scoring of the
resulting video was performed when the cxperiment was completed, allowing the evaluator
to concentrate fully on the task at hand.

6.2.1 T1lser Performance

The test subjects for this experiment were randomly recrinted using sign-up sheets within
the Computer Seicnce Department. While this restricted our sample pool to that of peaple
who have greater exposure to computer systems than “normal” users do, it does provide
us with a sample of people who typically have some information need and generally try to
satisfy this nced online. As the observation equipment was only awilable for three days,
24 time slots of 40 minutes cach were created. providing us with 8 sessions a day. As an

incentive to participate, rescarch subjects were offered remimeration for taking part in the
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Figaree 220 Screen capture showing the desktop view

Pigure 33 shows the video cupfure tofing place white the sudject works will he deshiop syslem,

CXporiments.

Before beginning the experinent, test subjecls were asked to answer some guestions
recarding thelr computing expericnce, their perecived level of experience with mobile devices
and thelr typical search practices, Where a quantitative answer 15 walid, a Likert seale ol 1
Lo 5, similar to the heuristic severity rating acale. was made available for the test subject
tu aelecl an answer?, The subjects were then provided wiih Lwo sels of tasks: one cach for
the mobile and deskiop plalforms.

These tasks conststed of those listed o Section 5.3.1 and whoero possibile, the saoe tasks

‘A& Likerl scale 15 arating scale that i used to eessorce an individual’s sueagth of agresment towards 4
sed ol eloar slalemencs,
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Figure 23; Screen capture showing the PDA view

Figure 23 shows fle video copfure toking ploce while the sulject works with the mobile detice,

were spocificd for both the deskéop and the mobile systems. It was not feasible to provide
identical task sets for both systems due to limitations, such as the inaliality to drag-and-
drop data between apphications on the mobile system,. The order of the tasks within cach
svstem was randomised for every experiment and the system order was alternated for each
experiment, resulting in unique experimental orders for each subject. One such task sheet
is included Appendix E. For example, the task order for the first three subjects is shown in
Table 7. Onee all the tasks have been “rotated” for the desktop system, the mabile system
task order is rotated and so the process continues. A full listing of the task orders can be
seen in Appendix E,

The tasks were chosen sa as to imvestigate how casily users could make use of the systems’
functionality with little or no cxternal help, Both systems had their entire functionality
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Sihjeet | System Order | Desktop Task Order | Mobile Task Order
bl Desktop, Mohile | Search, File, Web Search, File, Web
' 2 Mobile, Desktop | Search, Web, File Search, File, Web
‘ 3 Desktop, Mohile | File, Scarch, Weh Search. File, Weh

Table 7: Task order for first three test subjects

acts exposed by the tasks provided and thus enabled usz to determine which functioms are
superflucus. Primarily, the tasks were chosen to ensure that the process of creating and
mampulating the different object types followed a pattern that is logical to the uscr.

Out of the 24 time slots created, 7 test subjects did not attend, leaving ua with 17
subjects. Of those 17 subjects two were discarded: one was unable to complete the test and
the Google Search API shut down during the other’s evaluation. Each of the 15 evaluations
that were accepted in cur final analysis were unigue in that no two evaluations had the
same task order. On average, each evaluation reqguired approximately 40 minutes, with a
standard deviation of 0,006, showing that the cvaluation times were consistent, An initial
impression one can form frotn this is that all the test subjects had sionilar experiences while
using the system.

Breaking the subjects’ times down, it can be seen that the mobile system’s portion of
the cvaluations took significantly longer than the desktop system. This i8 to be cxpected,
given the subjects’ typical unfamiliarity with the device and the relative slowness of data
mput using the touch-screen keyboard. The cotnplete list of times can be seen in Table 8.
Whilst it is possible to generate much more detalled guantitative data using The Obscrver,
we wish to create a formative opinion of the data presemt, rather than a summative one.
What 13 important to us is the user performance, not in the context of efficiency or speed,
but rather in few they achieved the tasks. With this in mind, details such as the number
of clicks cach user necded to perform a specific task are meaningless. Far more relevant is
how many uscrs made mistakes during that task, why they made those mistakes and what
ateps they took to rectify them.

Comparing these results it is interesting to note that users typically had better relative
performance in the aecond half of the evaluation — nplying that they wore able to relate to
their experiences on the alternate platform. For users who began their evaluation with the

desktop system, on average they spent 33.3% of the total evaluation time using the desktop
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i Subject : Syslem Order | "Total Time |"Dﬁ51':1,np Time | Mobile 'Time !

1 Desklop, Mabile | 4003 | 11:25 WA |

B Deskiop, Molbils 534 - 1707 3127 :

f Molile, Desktop afi: 39 14:28 A42:31

b Dasktop, Mobile 33:28 L1:52 21:36

11 Mobile, Deskiop 40)-18 {}6:54 3314

13 Desktop, Molile 4343 14:44 2R:54

14 Mehile, Deskfiop a5 ;20 29:36

15 Deskiop, bMobile A4 24 12:00 2820
! 16 Mohile, Desktop 4058 09:42 31:16
‘0 Diesktop, Mobile 36:40) 15:20) 21:20
.18 | Mobile, Desklop | 46:33 (8:17 38:16
P19 Desktop. Mebile DNC DKC DN

20 Mobile, Desktop 314 (158 24:16

21 Desktop, Mobile 4734 15:12 32:37

92 | Mobile, Desktop | 25:04 (13:31 21:30

24 Desktop, Mobile DNC DN DG

24 Muobile, Desktop h6:52 09:13 P A6

‘lable 8 Time taken for cach user o eomplete the evaluation {in minntes and seconds)

system, When the user began with the mobile system, the average time taken with the
deskiop aystem [&ll 1o 19.95% of the total experiment fime, Lhis confirmed our design poal
of ensuring consistency in behaviour hetween the two systems despile dilfering interlaces.
While we have not direstly translated functionality. we hawe provided both systems with

functionaslities that achieve the same goals and create a consistent experience lor Lhe user.

6.2.2 Observations from the evaluations

For the most part, users were able to complete sll the tasks set out i the evaluation sheet,
mome users (particularly on the mobile device) strugeled (o complete certain tasks, such as
the marking and fliering of resulls during the Search task.

The primary reason fir failing this task oo the mobile device is fairly straightfiorward
to view the list of filtersad results, the wser needs to call up A context memi. ln the case of
uszers whe do oot knew about the mobile device’s “tap-and-hald” fuoetionality (see Section
4.5.2} this operation 1 never avallable. However an interesting behaviour was observed:

once @ user had “discovered” (through prompting, from reading the tutoral sheet or even
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simply by aceident) how tap-and-hold works, they began to attempt to call up comtext
menys on every display, This funetionalify seeking behaviour is generally a time-wasting
excreise for the user, although from a designer’s perspective it is inferesting, It indicates
that users are aware of the existence of and the power that tap-and-hold exhibits — but they
arc not aware of where 18 it to be used. Indeed, there are no visual cues available, hence
the secking behaviour. On the desktop system. similar behaviour occurs, although it iz not
ag disruptive as on the mobile device — for a tap-and-hold memy to pop-up the user has to
hold the stylus down for approximately 3 scconds. On the desktop one simply clicks the

right-mouse button, an action that takes very little time,

Translating functionality hetween desktop and mohbile systems

While the design behaviour of coptext menus 15 the same between the mobile and desktop
systems, it does highlight the fallacy of simply trapslating functionality directly from the
desktop to the mobile. We are of the opinion that a "design re-think” is needed here and
smne sort of visual cue needs to be provided to the user indicating the presence of a fap-
and-hold context menu. The difficulty here lies in providing a standard cuc that docs not
conflict with the develaper’s design of the UL

Also of intercst is the shorteuts users attempted to make use of on the desktop system
while working with the information types, highlighting the need for consistency with plat-
form standards. In particular, they attemmpted to make use of two supplementary methods:
the “send-to” file context menu and “copy-paste” hehaviour. Figure 24 shows the send-to
comtext menu that is displayed for a file object within the Windows Explorer. Of inter-
est here is the ezpecigtion thar the system will behave in a manner conasistent with the
Windows degktop environment and will thus support any [unctionality extensions available.
Whilst this need for consistency with platfortn standards 19 one of the heuristics employed
in the heuristic cvaluation process (sce “Consistency and standards”™ in Section 5.2), this
observation reinforees the need for carcful application of the heuristics. However no uscrs
attempted to discover if such functionality exists on the mobile platform.

Copy and paste behaviour was exhibited on both the mobile and desktop versions of
the system. Common to both systems, users copied and pasted text using the standard
Windows “Ctrl-C, Ctrl-V" keyboard shorteuts. This was noteworthy in that on the mobile
device there is no indication of this functionality and users were drawing from their desktop
experiences to ald them with the mobile system. This is expected as the PocketPC platform
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Figure 24: The Windows “send-to” centext menu on the desktop

Figure 24 shoms the “send-te” shortewt on ¢ file object’s contert wment. This shortcuf or macro
allomns tsers to gtickly copy or send a file to a variety of locations.

is modelled to look and behave in a similar manner to the Windows desktop. In the example
of copy-and-paste, this direct translation of functionality is acceptable and works in that it
was supported  confusion arises when some expected functionality 15 ret supported, sach
a4 the convention of wsing “tab™ to move the foens caret between widgets. For some reasen
this is ot supported by the widgets provided for the PocketPC platform and can engender
spme uger frustration: one wnser continned repeatedly tapping the “tab” key on the virtual

keyboard despite observing that it was not having any effect.

Working with information

Our ayatem promotes a document-space mental model, vet several usera seemed to continue
working with a file-based mental model. Several nsers wanted to know how they should
save the scarch results — indicating that they werce viewing the scarch queries as files, rather
than as logical chunks of information. Qur system makes use of an email-inspired interface
in order to protmote the docament-space model that cmal systems utilise, yet it would secm
that this conmotation was not fally realised by the users,
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The stumbling block here is that the users are seeing themselves as working with files,
rather than information, Whon storage capacity was limited and the users were all trained
cxperts, this mode] was move than adequate, However as capacity incresses and the level
of nser knowledpe decreases, the file-hased model becomes a problem. The reasons behind
ihis have heen coversd in Section 3.2, with the experiences of our users highliphting the
difficulties of breaking this moental moded.

An example of people thinking of their information in forms of files is highlighted by
the actions users took when told to syuchronise some inlormation belween the desklop and
mabile systems. When the information concerned was a file object, 1 users atfempted to
direct]ly copy the file to the mobile device as opposed to marking the idormation object tor
syuchronisation. These users staled thal they were unable to transfer search queries (o the
mobile device, Several other nsers hegan aftempring to copy information directly o the
device (using the Windows Explorer) bul upon readizing that the search queries were not

slored in files, eventually “discoverad” the synchronisation option.

Add new file

Filee | it;:xDchménts':;and:‘sg&ing_smthwDncumnts’;ﬁsual BE I

*

- Title . dRAPT Library File

B .y Capy thisZ file; ko my mobile device
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Figure 25 The object creation dialor for a file objeet

Fintrre 25 sheows the ofijoct creation dinlog born for o fle object. Showrn is the check-bos widget theat
togpies the synefranisafion stalus aof the object belween the mobile and desbtop systems. Some wsers
were wresure of s check-box's functien and chese to stmply ignore i

When creating or editing objects the synchronisation oplion 15 available for the user to
choose [as can be seen in Figure 20). Some wsers checked this oplion whilst creating objects,

others created Lhe objects and then later editerd the objects and set the synchronisalion
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option, One of the users who was unable to synchronise the objects felt that editing the
object in order to copy it didn't seem logical - a valid point, Perhaps it may have been better
to also provide a context menu option that allows the user fo toggle the synchronisation
status of the oliject. However this solution skirts the design intention that the objects
should be seen as information that persists between the two platforms rather than simply a
file that is copied between the mobile and the desktop. Apain, this highlights the problem
of breaking through the file-space mental model into the docnment-space model.

This problem became more evident with the users that made use of drag-and-drop on
the desktop to create their objects. Dragging and dropping information inte the information
package immediately creates a relevant information obyject and negates the need lor an object
creation dialog. Ol the users mentioned above that had problems setting the synchronisation
aption, three used drag-and-drop fo add files to the inlormation package. Out of all the
users, only four made use of drag-and-drop to add data to the information package — all
of them adding files through this method. One of these four also added a web page link
by dragging the link from the web page into the information package. No users discovered
that dragging text into the package window will create a new search query based upon that

text.

The mobile interface

Many of the users struggled with the layout of the mohile interface — in particular with the
platform convention of placing the toolbar buttons and the system menus along the bottom
edge of the screen. Six of the users taking part in the trial began using the mobile systemn
Ly tapping en the Start merm icon {which resides in the top-left corner of the screen) and
attempting to find menu options for the program there. When prompted that the toolbar is
at the bottom of the screen, many of these users expressed sutprise. This example highlights
some of the problems that can arise from extending the Windows desktop metaphor to the
mobile device — the users expect not only similar behoviowrs but also similar deségns. Once
users became accustomed to the locations of the toolbar buttons and system menus, they
were able to manipulate the objects without any hindrance.

Feedback from the system regarding confirmation of events was of a major concern to the
users. In this instance we are referring to system feedback rather than interface feedback,
such as when creating a ftew search or web-link object from some search result. The user
would select the option from the drop-down list and then tap the “Go”™ button to perform
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the action, As per the bulion metaphor, the buatton surface ioverts as the stylus taps
an it, informing the aser that the device ackonowledges that thoy have tappod the batton.
Hewever there is no indication given Lhal 1he reqiesierd aclion was aclually performed. The
user was then unsure aq o what had taken place and ususlly ended up repeatedly tapping
the lmtton, creating multiple instanees of the required ohject in gquestion. On the deskinop
systorn o indivation was needed as the object lsiing is available at all tines, unlike the
tnohile gyatem that only shows one display at & fime. The problem here is | hal displaying
a dialog boe to contirin the action not ondy violates the laid-back interscetion prineiple [the
uger hag to close the dialog box belore they can continne) Inil it alan creades a polential
distraction to the user. We fiel that some other visual cues need to boe considererd in this

siligabion.

6.2.3 User Responses

Overall Lhe users were positive about the ayatem and its potential, with 75% sfating thal
thoy would use the systom if they had o chance to, If is an cteouraging endorsemoent. of
the gvstem lhal the ugers should feel this way toward the system with such briel exposure,
Initial impressions of software and its capabilities o a long way in influencing the future
use of & syatem and it is crucial that sers fee] comlortable with a system from he start, of
thoir expoericnec.

Regarding the maobile system, many of the users commented that they found the mobile
systern eusy fo use onee they were acousbomead to (he mobile widgels and Lheir hehaviours,
Jotamon requests made by the users included help Himefionality aned the ability fio work
with more than ope information package. The help functionalily was excluded as part of the
experiment - the objective here was to ensure thal lirst-time users would be comfortable
using the systemn and able to do so with mindmal fuss. The sceond mequest is o logieal
extension fn the functionality of the system, but was cxeluded due to the problems involvad
in gynchroniging helween the desktop, the mohile and multiple information packages. T
wourld definitely need to be considered as part of Dibure work an the syslem.

Users who folt that they wouldn’t use the mobile systern stated that they didn't [ecl
w nesd] Lo gearch lor informalion whilsl mabile. It must be noted that these users mainly
saw the systom as being another method for transferring (iles belween the deskiop arnd
Lhe mohile devies, When asked why thoy wouldn't use the system. they stated that it “is

gagier Lo wail unlll they're at a comparter and to then use Google” Tt waonrld ssem that just
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as uscrs are conditioned to working within a file-space modcl, so they also feel that web
searches are to be conducted through a web browser, Whilst searching nsing a web browser
can be more simplistic in that only one window is used (the browscr window to conduct
the search and to open the results), it is limiting in that moving hetween different scarch
queTics requires repeating the query. Using the laid-back system, two windows are utilised
(the application window and the web browser to view the result) but it allows the nser to
easily move between multiple search queries and their associated results.

Common to all the users was appreciation for the ability to browse throngh multiple
sets of search resnylts and to come back to those results later without repeating the search
query. We feel that this appreciation stems from the laid-back interaction in that the nsers
were no longer reliant on the notwork connection (for both accessibility and for speed of
access to the results) for their interactions and were thus able to dictate the interaction
pace completely.

With such positive nser response and performance, we felt that the system was ready for
the final stage of usability testing — real-world ebserwation. During the conrse of the fask-
based observation process several minor bugs woere identificd in the system (such as failing
to filter newly added objects correctly) and these issnes were corrected before beginning the
next atage,

6.3 Real-World Observation

The vheervation was conducted nsing 4 snbjects, with this lmit being imposed due to device
availability. All the snbjects were fram the CVC Labaratory and were selected for the trial
an they are active rescarchers and thus typically have current information needs that mnsy
be satisficd. Table 9 liste the basic details of the test subjects.

| Subject | Gender | DA Experience |
A Male None
B Female | Has used a PDA

C Male | Has used a PDA
D Female Owns a PIDA

Table 9: Dasic details of the real-world observation test subjects
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Each subject was leased a HP iPag h4155, supplied by Dridges.org, for the duration of
the experiment. The laid-back information system was then installed onto these devices
as well as the subject’s desktop computer. The subjects wore then ehcoutraged to use the
system whenever they had some information need to satisfy whilst using either the mobile
or the desktop aystem. It was siressed that the users should work in what they feel is a
natnral manper and that they should only make use of the system should they want to.
This was done s¢ as te ensure that user interactions with the system are of a “natural”
manner and that they refleet the user’s wants and needs.

Usage of these systems was logged and the subjects were interviewed 3 times over a
4 week periad, with a questionnaire bemg given to them at the end of the experiment in
ordot to assess their opinions of the system and the mobile device {gee Appendix H for the

questionngira).

G.3.1  User responses

In this scction, the responses made by users duning interviews, and cur interpretations of
these responses will be presentad, This will be done on a per-user basis in order to preserve
the context of cach uscr’s experience. The first intecview was maiuly of an exploratory
natute to determite the aser’s leval of experience with the PDAs, how they fali about
uging the devices and to find whether they had cocountered any problems or not. The
following interview built upon this, aiming to find out how useful the users were finding the
tnohile device in general, as well as the laid-back information system. The third interview
was designed ta explore the user's attitude towards the device and their usage of it, with
sgome questions regarding the laid-bhack system. Finally, the questionnaire closed off the

axperiment,

Subject A

A was imused to PDAs, having never used or owned one before. However he was very keen
on the concopt of a PDA and was eager to try ount the idea. His experience of mobile
technolngies was limited to usage of hiz cellphone, which he used frequently for communi-
cation and cccasionally for important remindera. He also has infrequently made use of his
phonc's WAP capahbilities to conduct quick searches on Coogle. In most situations when
experiencing an information necd he prefers to use a “pen and paper™ approach of making

a note and thett later following up on it when at a computer.
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After his first week of nsing the PDA, A was slightly less cuthusiastic about the PDA,
citing a lack of software capabilitics as a rcason. He liked the search eapabilities of the
laid-back system, stating that it allowed him to carry on working with other things while
the search was in progress. When asked what he meant by that, he said that “when nsing
a web browser, 1 tend to watch and wait for the results becanse I'm not sure how reliable
the mobile’s connection is.” On the desktop, however, he said that he had cottittned o
use Internet Explorer and Google int conjunction from sheer force of habit. He has made
pecasional nse of the laid-back search system, but feels that ouce he has o result, there is
no need for him to have acecess to the original search guery.

In particular, the device's organisational capabilitics appealed to & — most notably the
calendar and note-taking applications. Having previonsly nsed a paper-based calendar and
occasionally his cellphone for reminders, he likes the ability of the PDA fo allow him to
view appointments for his upeoming week and to provide haim with reminders for important
events. Despite this, he doesn't always carry the PDA around with him as it is too big
to fit comfortably in his pocket along with his cellphone. He feels that his cellphone 15 of
far more importance and thus it gets priority over the PDA. When he had the PDA with
him, he wsed it to ereate searches and o store documents from those scarches, When asked
about his nsage of the web-link facility, he said that he “[doesn’t] see the point of it becanse
I can just use the Internet Explorer’s favourites to keep links.”?

By the end of his second week of nsing the PDA 4 was feeling ambivalent towards the
device, finding it both wseful and not useful. As mmentioned the previous week, he finds the
PDA useful for its organisational capabilities, but only whett away from his desk. As he
works at his desk most of the time, these moments of usefulness are few during the cotrse
of an average day. In fact, he hag been spending so much more time working at his PC
(conducting research) that he has lost the need for using his pen and paper approach of
note-taking, preferring to simply use the PC directly.

Of the laid-back gystem, he has been tnaking use of the PDA system, rather than the
desktop system. He folt that there was no need for him to review or go back over his search
process once he had found a relevant result and thus felt httle necd to use the laid-back
system whilst using the desktop. & found the mebile Jaid-back system useful, but pointed
out that he docsu't like creating advanced queries using this system as it takes too long

“When quating the subjects it has sometimes been neerssary to change the tense of some words in order
L maintain grammatical correctness - these changes have been bracketed.
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gelect field, enter text, select next field, enier more text amd 3o oo Instead, when he
has an advaneed query need, he prelers fo wall until he is back at his desktop PO An
inferesting observation made by 4 was that he doesn’l leel 1he need Lo synchronise scarch
resulls helween Lhe 1’C and Lhe mobile device, particularly once he has a link to a relevant
result or document, proforring to use the deviee’s “Fasvourites” folder., However on Lhe
mobile device he prefers to use Lhe laid-back syslem rather than a web browser and Google
(a8 on the desktop] as he prefers the way the mobile laid-back system lavs oud the search
resulis.

‘Three weeks after receiving the device, A's attiLude lowards it has cooled considerably
and he no longer finds i a novel 1dea or concept. He is almost aolely using the deviee for
iks organisational capabilities now, ag he finds i more suited to this than his cellphone or
lis previons paper-based diary methods, Having said this, he atill finds himsell having 4o
consciously think about using Lhe device, Lo remind himsell thal ik exists as a solution to
some situation. He has been using the laid-back system on occasion to make small search
queries [gqueries where the search term tv short and uneomplicated). As before, he hasa't
been using the desktop system, preferring to use lnternet Bxplorer to access Google and to
Lhen slore Lhe resulls in the Favourites Tolder.

When asked if he haed been wsing the laid-back systom for managing other information
types, such as documents or web-links, he stated thal he “[hasp't] used H for documents,
although I think [ would if T oeeded it” When asked when be would experience such a need,
he gave the example of working al home and wanling o have some documents availabile,
Interestingly, he also stated that he dido’t think that the small sereen size would be a
problem for viewing documents. As for the web-link data lype, he repeated his view from
ihe previous weeks thal he prelers to use Inbernel, Explorer’s Favourites folder.

I the guestionnaire A make some interesting comaments, Fiestly he felt that the molitle
device 15 useful to him from a working perspective, lwt not from s personal perapective. Ile
stated that if software he fonund nseful for personal use was available then he would begin
using the device within a personal context. An inleresting eommenl {[rom our poing of
view) 18 hig asserialion that he feels no need Lo inkograte the mobile device with o desktop
system and feels that it functions adeguately as o stand-alone device. Unlike his cellphone,
he only carried the PLA aronnd with him “most of the time” and Telt thae hiz alditade
toward the device did e change over Lthe course of Lhe lour weeks. [le mude extensive use

of the search funetionality, meostly iguoring the document functionatity, Whoen asked what
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functionality he wounld add to the system, be stated that he would like to be able to access
his emails through the system.

He showed a definite prefercnee for the mabile system, making the obscrvation that
since his desktop system 18 always online he might as well just use a web browser to access
& search engine rather than make usc of the laid-back system. However he liked the on/off-
line capabilities that the laid-back system offered and felt that they made connectivity
transparcnt,

Whilst he felt that the mobile device did not improve his productivity from a work
perspective, he felt that he would still use one given the opportunity.

Subject B

Having had previous experience in using PDAs. B was eager to use one for organising her
diay-to-day sctivities and to assist her with research work. Her current working practice
is to make notes either on pieces of paper or on research papers themselves and to then
follow up on those notes, be it to read the document more fully or to conduct some sort of
information secking behaviour. At present she has very definite information needs as she is
curtently researching background information for her Masters thesis.

During her first interview, B revealed that she had been using the mobile device for
a multitude of tasks — offling mail reading and composition, task lists and uging the voice
recorder to create notes and reminders to herself. Up untid now she has oceasionally uscd the
reminder facility on her mobile phone but prefers to use the PDA as she finds text input
using the PDA quicker. Both devices are carried in ber handbag. so she feels it doesn't
really matter which she uses as she always has both with het, She has been using the
laid-back ayatem, but not extensively. When asked why not, she gave an example where she
“needed to look something up and uscd the mobile system. 1 couldo’t find what T wanted,
so left it for later and then forgot about it." Also, she was not sure about guery creation
whilst offline, citing uncertainty regarding the sccuracy of the query regarding what she
was looking for.

Using the PDA still has a “novelty” feel to it and she still has to remind herself to
use it, unlike her cellphone, which she uses automatically without thought for making calls
or for checking reminders. However she has been finding the PDA useful, particularly for
note taking. Often she finds ideas regarding her research popping into her head and makes
ude of the voice recorder built into the PDA to “jot” down these sound-bites. Having said
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this, she finds the lack of mobile software support for her needs frustrating — she feels that
there “isn’t much [she] can do with it with the default software installed.” Also, she feels
hampered by the need to continuously charge the device, comparing it to her cellular phone,
which she only charges weekly. The need to continuously charge the device (or otherwise
potentially lose data stored upon it) coupled with the thought that she won't be keeping
the device permanently has made her reluctant to fully adopt it. “I don’t want to come to
rely on it [the device] and to then have to give it back.”

She hasn’t been making use of the desktop system, citing two main reasons for this.
Firstly, it is force of habit for her to load a web browser and to then access Google from
there. Secondly, her desktop is cluttered with icons and shortcuts, making locating the
laid-back system application icon time consuming. When asked why she allows her desktop
to become so cluttered she said that most of the icons are links to web pages and that she
is aware of the locations of most of the icons as she put them there. It was then pointed
out that a potential solution could be to assign a keyboard shortcut to the application icon
— she expressed surprise, said that she had never thought of that option and that she would
give it a try.

During the second week of usage, she forgot to charge the PDA for a few days and had
trouble re-charging it and switching it on. Instead of working toward a solution, she left it
thinking that the device wasn’t critical to her work and that she would “sort it out later.”
We helped her to re-charge the device and to get it up and running again. She still hasn’t
been using the desktop system, preferring to stick with her “tried and tested” methods of
working.

B then went away for 10 days and took the mobile device with her as she knew that she
would have access to a wireless network where she was going. She was still having difficulty
getting the PDA to charge itself and it appears that the cable connection is faulty — we
suggested that she use the cradle to charge the device. Due to her difficulties in charging
the device, after a few days she discarded it and reverted to using “Post-It” notes to serve
as reminder functions to follow up on information needs. She did use the PDA for a few
searches and said that she would have used it more (for conducting more searches, as well as
for note-taking) if the device’s battery hadn’t been so problematic. When asked about her
usage of the laid-back system’s document facilities, she stated that she “[hasn’t] really been

n

using it, because [she] prefers to arrange documents in folders.” She is very comfortable

working within a file-based model and doesn’t want to move to a document-oriented model
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because she feels that she has less “control” over access to the data.

The PDA is now being kept in her laptop bag as opposed to her handbag because “it
was taking up too much space and [she] [doesn’t] really use it that much anymore.” She
does occasionally make use of the laid-back search system but has a similar complaint to
A - creating advanced searches are “too much effort” and she prefers to use more direct
methods., In B’s case, she often searches for data within a specific website. Rather than
using the laid-back system and restricting the search to that site, she prefers to go directly
to the site and use its built-in search system.

In the final questionnaire, B stated that should she have to choose, she would prefer
to use a desktop computer over and above a mobile device as it is faster (both in terms
of processing power and network access) and she feels that she can do more productivity-
wise. She does feel that over time the device could become useful to her and an object of a
personal nature, but felt that knowing she had to return the device made her avoid relying
on it. Initially she saw the device as some sort of “nifty toy” but over time came to see it as
a useful tool. The mobile device was useful to her in both personal and working contexts,
though she felt that there is a need for more software on the device. She feels that the
PDA definitely enabled her to become more productive and organised through task-lists
and note-taking via the voice recorder function.

Her usage of the system was restricted not only by the knowledge that she had to return
the device at the end of the experiment but also by the poor reliability of the device. With
the battery giving her so many problems she was worried about losing data and thus was
reluctant to rely on it fully. Whilst she recognises that she could synchronise the device
with her laptop computer, she feels that this is too much effort and would rather just work
with one system. She mainly used the mobile device for note-taking and basic searching,
with most of her search queries taking place on the desktop.

Most of her usage of the laid-back system was concentrated on the search functionality,
with her mostly ignoring the web-link functionality. She feels that there is little need for this
as her web-browser “remembers” links that she has opened - either through auto-complete
or through the browser history. She liked the offline capabilities of the system and made
extensive use of this ability. However she feels that Google returns too many search results
and when composing search queries offline, she was not sure of the validity of the query
and had no way of checking this. Also, she feels that the system should alert her when it
has completed a search query that was created offline as she often found herself creating a
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query while offline and then forgetting to follow up on it.

Subject C

Out of all the test subjects, C is the most active researcher, with several ongoing projects.
Thus, he has a continuous information need and requires a high level of organisation with
his information. He has previously used a PDA and is thus comfortable with the notion of
using a mobile device as part of his day-to-day work practice.

¢ made extensive use of the system during the first week and then was away on a trip for
two weeks and didn’t make use of the system while away. During this time he also missed
the first two interview sessions. However, on his return he made extensive use of the desktop
version of the system, preferring it to the mobile device for several reasons. Firstly, he spends
a lot of time at his desk and thus has little need for the mobile device. Whilst searching
he likes to view documents and browse through the results returned — something that he
feels is not feasible on the mobile device due to its limited form factor. Secondly, he feels
little need to search for information whilst outside of his working environment. Should he
experience some information need in this situation, he prefers to wait until he is at his desk
and able to focus completely on the task at hand. Another contributing factor for choosing
not to use the mobile system were the problems he experienced synchronising information
between the two systems, particularly when including files within the information packages.

Before making use of the laid-back system he made extensive use of Google through
a web-browser but was frustrated by the need to repeat searches should he wish to go
back and review search queries. He was delighted to give the laid-back system a try as
it would allow him to quickly and easily go back and browse through search queries — a
classic example of berrypicking behaviour in users. As he is always working at a desktop
in a networked environment, he has never experienced connectivity problems and as such
found the connectivity management aspect of the laid-back system of little use.

Despite his extensive use of the system and the usefulness he feels it offers him, he
does need to remind himself to use the system, particularly the mobile version. He owns a
cellular phone which is also used for the calendar and reminder functions. He has not been
making use of the PDA for these functions, preferring to rely on his desktop computer, in
conjunction with the cellphone.

C was most attracted by the ability of the system to keep his searches together and

was appreciative of the information package concept. He often repeats searches for the
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same terms over time and felt that this system would allow him to keep track of what he
has already seen. However he felt that the ability to add local documents to information
projects was not useful but felt that being able to add remote (ie. web-based) documents
would be a feature he would find useful. His reasoning here is similar to that of B in
that he is used to working with a file-based model and organises his documents through
the file-system hierarchy. Another factor here was the synchronisation issues he had been
experiencing, as mentioned earlier. Investigating the issue found it to be related to the
slowness of the mobile device — slowing down the transfer of information made the data
transfer more reliable.

Integration of the PDA with desktop applications remains a problem for C, however,
and he feels that it could be better integrated with all aspects of desktop computing. This,
coupled with the relatively high cost of mobile-computing made him feel that the mobile
device did not really have a place in his life, unlike his cellphone, which “does 90% of the
stuff I need done when [I'm] away from my desk.” He also cites a concern of losing the
device, which meant that he did not carry it around as he does his cellphone. The need to
carry two devices irks him and he feels that if properly integrated he would make use of a
“hybrid” device.

He made use of laid-back the system whilst offline and found it useful as it removed the
need for him to remember to search for some information. To quote: “If you're not in a
rush for results, it’s great.” Interestingly, unlike B, he does not feel that the system should
alert him when a search has been completed — this could be attributed to the fact that he
makes more extensive use of the desktop system where it is possible to see the state of all

objects at a glance.

Subject D

D is the only subject who has owned a PDA, in this instance a Palm V. At present she is
not a busy person but realises that as her research work picks up, she will need to introduce
some organisational capabilities to her work practices. She is the most interesting of our test
subjects in that she owns a PDA, although she doesn’t use it within her work environment.

One week into the experiment, D was not using the PDA for its organisational capa-
bilities. She has been continuing her standard practice of relying on recall to keep herself
organised, eschewing even pen and paper-based solutions, such as a diary. Should she expe-

rience some sort of information need, her practice is to make a note to remind herself and to
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then follow up on it when at her desk. Primarily she is interested in the PDA for its ability
to access her email and for software development towards her research work. She feels that
if the input capabilities were “better” she would use the text editor for note-taking. When
it was pointed out that she could use the voice recorder she expressed disinterest, stating
that it “would take too long to listen to all of it.” D has a similar complaint to B, namely
that she feels that the default software is inadequate for her needs. When pressed as to
what software she would need, she was unable to provide a definitive answer but felt that
the existing software did not really aid her in working practices.

She has been using the mobile system for a couple of searches but said that she created
them more out of curiosity to see how the system works rather than for some active infor-
mation need. Whilst she carries the PDA around in her handbag, she hasn’t been making
much use of it, staying with her standard practice of relying on her memory to remember to
look up things. She has, however, been using the desktop system for its document facilities,
treating it as a method of providing her with “shortcuts” to her most frequently needed
documents.

After two weeks she is still carrying the mobile device around with her in her handbag
despite not making much use of it. When asked why, she pointed out that she used to do
the same with her Palm V, carrying it around so that it “is available if [she] [needs] it.” She
still does not use the PDA for its organisational capabilities, preferring to rely on memory
although she has begun using the calendar occasionally for reminders of appointments and
meetings.

When asked how she sees the device as fitting into her world, she stated that she sees it
mainly as an “information access device,” rather than as something she would use to create
information. Asked to clarify that statement, she gave the example of using the device to
browse for some sort of information and then once she had found the information required, -
to later work with it at her desktop computer. She feels that the device is too small and its
input capabilities too limited for her to effectively work with information on it.

During the course of the week she has been making use of the mobile search system and
expressed surprise at the interface, stating that she found it very easy to use and learn.
She said that she likes using it for browsing through search results whilst offline and to
then mark relevant results for follow up and retrieval later. When asked how she sees the
system, she said that she sees it as a “browsing system” — something that allows her to

browse through information — rather than as a “searching system” which would allow her to
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directly specify and find information that she needs. This is an interesting statement as it
supports the notions of Bates (1989) and Twidale et al (1995) [Bat89, TNST95] that search
is primarily a browsing process, with Bates describing it as berrypicking. It can be argued
that how directly users can access their desired information is related to the “quality” of
the query that they use, but query creation and formulation is a research field in its own
right and is beyond the scope of this work.

Despite her offline usage of the system, she was not aware that she could create search
queries whilst offline and expressed surprise when this was pointed out to her, saying that
she would definitely find that functionality useful and that she would give it a try. However
she has been forgetting to use the system, mainly through force of habit and still needs to
remind herself of its existence and capabilities.

After three weeks she has been using the device more and more outside of her develop-
ment needs. She has begun to rely on the calendar application as she is now much busier.
To a limited extent she has been using the notepad application, though she prefers to use
‘Post-It” notes as she tends to forget the existence of notes on the PDA. Also, she really
dislikes text entry on the PDA, finding it slow and cumbersome. When enquired about how
she used the Palm V, she stated that she also disliked the text entry on that device but that
after time she “got used to it.” She feels that she could get used to the text entry methods
on the iPaq given enough time.

D has been making use of the search facilities on both the mobile and desktop systems,
using what is available with no particular preference for either system. She says that her
work practice and pattern has more or less remained the same despite her beginning to rely
on the PDA for personal information and organisation. She no longer uses the laid-back
system to manage her documents because she wanted to work with information on the PC
and view/edit this information on the mobile device but feels that she cannot do this. When
it was pointed out that viewer applications (such as Adobe Acrobat Reader) exist for the
mobile device, she expressed surprise and said that she was unaware of this.

Unlike the other subjects, D made extensive use of the web-link functionality, especially
making use of the meta-data facility associated with this information type. She used the
search system to find links that she wanted and then created entries for those links within
the information package, adding notes to the links to remind her why they were useful to
her. However she made very little use of the file management aspect of the system.

She felt that over time the system would become more useful to her, especially if she
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began to use the PDA more frequently. However she feels that she doesn’t form part of the
“target group” for mobile devices and that this impacts her usage of the device. From her
comments in earlier interviews, we assume that she is referring to the fact that she typically
has very little need for the device due to her low organisational needs. Correspondingly,
she mainly made use of the desktop system to conduct searches. She did feel that if her life
became busier then she would make more use of a PDA.

D makes a very valid and interesting observation during the questionnaire: she states
that as the PDA has its own functionality and own operating environment, it needs to “stop
trying to be a copy of the desktop.” This reflects our observations that PDAs and mobile
computing in general present their own interaction needs and interface requirements, and
hence a corresponding interaction metaphor or paradigm is needed.

She carried the device around with her “most of the time” but still had to consciously
think about using it to perform tasks. When asked if she would continue to use the device
in the near future, she was ambivalent, stating that her response would depend on how
busy she is in the future. It is interesting to note that she views the device primarily as an

organisational tool, rather than as a generic computing device.

6.3.2 Conclusions from the real-world observation

As can be seen from the user responses, search was by far their most common mobile
information management activity. It would seem that users experience very little need for
access to documents or web pages whilst “on the road.” However they do experience some
sort of information need — hence their search activity. Of interest is that the results of
searches are typically web pages or documents themselves, yet the users generally don’t feel
inclined to access these while mobile! While this may seem contradictory, it makes sense if
one considers it from a time-management perspective: people generally feel more organised
and ready to work if they sit down at their desktop computer knowing that the resources
and information that they need are at their fingertips.

Users definitely found the system’s laid-back style of interaction to their liking, with
two of the four users in the experiment explicitly stating their appreciation for the interface
design and the ability to work offline. Indeed, all of the users browsed through search results
whilst offline, with some creating more searches based on these results. The users found
the transparency of the system’s connectivity to be useful, with one user stating that it

allowed him to “just create a search without any worries.” Interestingly, none of the users
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found the system’s document and web-link capabilities of any great use, although one user
did state that if the web-link function “pre-fetched” the web-page in question it would be
of more use. One possibility for users not finding the document facility of great use is that
document access is typically laid-back in nature — documents are usually stored locally and
users work with them as they wish, when they wish. Thus our system has very little impact
in this field, particularly as mobile devices are unsuited for large-scale viewing or editing
of documents. The web-link functionality did not appeal to users, with many preferring to
continue working with shortcuts and bookmarks in their web browser of choice. One reason,
supported by the user’s comment that he would prefer it to pre-fetch web pages, could be
that by themselves web-links do not really aid users that are offline. Should those pages be
retrieved, however, the web-link would suddenly be of much use to the mobile user.

However despite the users’ appreciation for the laid-back system and its capabilities,
they were generally reluctant to fully adopt the device. This reluctance stems from two
main sources: the perceived lack of reliability of the device and the users’ knowledge that
they would have to eventually return the device. The different users all experienced varying
levels of reliability with issues spanning both hardware and software domains. Considering
the personal information generally handled by a mobile device it is little wonder that users
were reluctant to fully adopt it, as they have cellular phones.

As for the adoption of the laid-back system into the users’ working practices, there were
mixed results with two of the users preferring the mobile system to the desktop system and
the remaining two preferring the reverse. Users had mixed feelings regarding the information
package concept, particularly for managing documents. However they were enthusiastic
about the ability to store searches and their associated results despite having to remind
themselves that the system was an available option. It would seem that just as users are
“locked-in” to a file-based mental model, so they are to a “web-browsers-are-for-searching”
model. Many users not only acted from force of habit when using their web-browsers to
conduct searches but also from the notion that to search the web they need to use the tool
that they browse the web with. We feel that user attitudes towards searching and search

tools could be the subject of further investigation.
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6.4 Chapter Summary

Through heuristic analysis we managed to iron out most of the “bugs” in the system and to
remove any interface consistencies that were present. The problems experienced by the two
systems are similar in nature, although a proportion of the mobile system’s issues arose from
the mobile device’s interface standards rather than the laid-back system’s interface. With
the interface behaving in a consistent manner we were able to proceed to the task-based
observation stage assured that the interface’s behaviour was correct.

During the task-based observation stage some issues regarding data consistency and
“special-case” situations were uncovered and these problems rectified. With a random sam-
ple of people taking part in the experiment many user behaviours were observed along with
varying degrees of difficulty in using the system. The subjects all had similar performance
times, indicating a consistent experience among the users. Typically, the second half of
the experiment was relatively faster, indicating that the interface and system behaviours
of the two systems was as expected by the user. Due to the always-on connectivity of the
experiment, the laid-back interface never really came into play. However the experiment
and its results allows us to state that first-time users are capable of using both the mobile
and desktop systems with very little or no help whatsoever. Thus we can state that at this
stage the interface behaves and appears consistent and that it is “user-friendly.”

The final stage, real-world observation, served to evaluate the laid-back interaction style
and it was commented on by the users involved. Generally speaking, the mobile devices
were well-received although the users felt reluctant to fully accept the mobile devices into
their lifeworlds, with some reasons being a perceived unreliability, input difficulties and the
knowledge that the device does not belong to the user.

Adding problems such as the limited availability of productive software applications for
the mobile device and the issues of data input quickly makes the mobile device seem little
more than a novelty toy that will only realise its potential once the technology matures.
At present mobile devices would seem to require too much cognitive effort to use effectively
within a day-to-day environment and developers of both the hardware and the software
would do well to learn from cellular handset design: keep interactions as simple as possible!

The users found the search aspect of the laid-back system to be of most use, followed
by the web-link functionality. Most users didn’t find the file-handling capabilities of the
system to be of any use at all, feeling that the file-based model works best for them. We
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feel that this resistance is due to the users’ familiarity with the file-based model — at present
there is no representation for search as a unit of information and thus users are content to
work within a document-space model for this type of information. A possible compromise
here would be to modify the information package display so that it can appear to be file-
based or document-based, dependant on the user’s preference. An object hierarchy could be
displayed or alternatively “flat” object listing filtered by some criteria, giving users further

control over their interaction with the system.



Chapter 7

Conclusions

In our introduction we presented our views that mobile devices require new interface designs
and new ways of thinking about how users interact with the devices and their data. We
outlined our idea for a system that not only embraces laid-back interaction but also the
notion of information packages to allow users to keep their searches and associated data in
one place. With this system we aimed to reduce external influences that may affect users of
mobile devices (such as connectivity concerns) and to investigate the influence of laid-back
interaction on user interaction with mobile devices.

From the results presented in the previous chapter, several patterns emerged. Below
we list some of the conclusions that arise from our system and the experiments performed
upon it. This list is split into two parts — those conclusions that apply to mobile devices in

general and those that apply to our system specifically.

7.1 Mobile device-specific conclusions

The conclusions presented in this section apply to mobile devices in general, rather than
specifically to our system and its design. These conclusions arise from our observations
of the users’ attitudes towards and usage of the mobile devices during the course of our

experiments.

Users need to trust the gsystems they use

From the real-world observation many of the users felt that the mobile device was unreliable

and that they could not trust it with personal information. This lack of trust did not
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arise from any form of security concern - rather from concerns over the persistence of
the information and thus, the accuracy and validity of the information presented to them.
Users were unwilling to begin to rely upon a device that they felt would let them down,
particularly those users that were using the device for its organisational capabilities.
Similarly, users need to feel a similar level of trust for the software present on the system.
None of the users experienced problems with the software that they felt were serious issues,
although two users did experience difficulties with synchronisation. Coupled with their
inclination to prefer the desktop-based system, one could conclude that these users were

less inclined to use the mobile system as they felt it was not fully trust-worthy.

People treat PDAs as they do cellphones

A problem here is that users expect the devices to have reliability levels similar to those of
cellphones. The issue here is that PDAs are not cellphones — they are computers and should
be treated as such. Cellphones are specialised devices that perform one primary function —
to enable communications. PDAs, on the other hand, are multi-purpose devices that have
a vastly different primary purpose, namely information access. It is only recently, with the
advances in mobile technology, that the distinction between the two device types has begun
to blur.

However the design of the devices has remained constant throughout this shifting defini-
tion, giving rise to new problems as users begin to form new expectations. These problems
are multi-faceted and include interaction issues, data consistency issues and device reliability

issues.

The user experience needs to be kept consistent between platforms

The distinction here is that the user ezperience needs to be consistent, not the user interface.
During the task-based observation it was noticed that proportionally, users spent less time
on the second half of the experiment than they did on the first. This indicates that they
learned from their experiences during the first part of the experiment and were able to
apply them to the second despite vastly different interfaces. A consistent experience not
only makes learning how to use the system that much easier, but it also reduces the general
cognitive overhead for the user as they do not need to wonder if actions that are valid on
the desktop system are also valid for the mobile system.
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It is not always feasible to directly translate functionality to mobile platforms

This was seen during the task-based observation stage when some users were confused by the
mobile device’s adaptation of the desktop Windows computing environment. This confusion
largely arose from an incomplete adoption of the platform conventions (such as the ability
to TAB the focus caret between widgets) but also from the vastly different input mechanisms
employed.

Whilst the tap-and-hold method of calling up a context menu is a good compromise to
the right-click used on the desktop, it doesn’t take into account users’ exploratory behaviour.
Simply put, searching for functionality using tap-and-hold can result in a large amount of
wasted time and creates frustration for the user. In this instance the direct translation of
functionality is that akin to the desktop system, there is no indication of the existence of the
context menu. On the mobile system where screen space is limited and the context menu
thus has a central role for access to functionality, some sort of indication of the presence of
such a context menu is needed.

Similarly, when creating mobile versions of software that exists on the desktop, one
needs to take into account the limitations of the mobile device — in terms of both input and
the screen space available. Where necessary, different widgets need to be employed to either
overcome the mobile device’s limitations or to provide extra short-cut functionality in order
to save time. An example of this short-cut functionality can be seen in the drop-down list

used in the object creation dialog to select what type of object is being created.

Users don’t explicitly require integration of desktop and mobile systems

We would expect users to require that a mobile system integrate with some corresponding
desktop system in order to allow them to work with their information. However from our
study it would seem that the presence or lack thereof of such functionality does not affect a
user’s decision to use a system. Whilst some users did comment that they would like a more
complete integration of the mobile device with their desktop system, it did not dissuade

them from using the device.

7.2 System-specific conclusions

Presented here are our conclusions that apply specifically to our laid-back information

management system.
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Laid-back interaction is beneficial to mobile users

All the users commented on how useful they found it to be able to browse their search
results whilst offline — the only factor limiting the user’s pace of interaction being the
presence or absence of data. The degree of control users were offered was suited to the
unique requirements of the mobile device in that the system never demanded the user’s
attention, nor did it behave in a pre-emptive fashion. With a very short learning curve,
users were very quickly familiar with the system’s interface and able to make use of all of
its functionality. The unobtrusiveness of the interface enabled the user to focus on their

task at hand without undue distraction and provided for a smoother user experience.

Users have a very strong file-based mental model

This was highlighted during the task-based evaluation phase particularly by the users who
attempted to save their searches. We feel that document-space information management
presents users with an information interaction opportunity that is far more flexible than
the current file-based metaphor. However users prefer to “work with what they know” and
this mental model needs to be “broken” or shown to be limiting before users will readily
adopt a document-space metaphor.

A counter-argument is that email systems are document-based yet they are readily
adopted by users. However these systems have always been based in a document-space and
thus users have had no exposure to a file-based email model, hence their adoption of the
document-space model. By introducing our search management tool within a document-
space model we feel that users will be more inclined to work within this space. With more
powerful filters and visualisation tools it is likely that users could be persuaded to move all
their information management tasks to the document-space realm. These visualisation and

filtering techniques could form the focus of some future work.

There is a need for search management tools

From the users’ reactions to and usage of our system it is apparent to us that there is a
need for a search management tool — for both mobile and desktop systems. We feel that a
solution, such as the system presented here, that shares this information seamlessly between
the desktop and the mobile is most ideal as it truly allows users to access their information

regardless of where they are. However it would seem that this management need does not
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extend to other information types, such as web-links and files. Users appear to be content
with solutions that are available to them at present. It must be noted that simply because
users are content to work with current solutions, it does not imply that these solutions are
necessarily the best options available!

This need for a search management tool is especially relevant for the mobile device
where repeating processes is time consuming and may not be a viable option to the user
due to time or cost constraints. This is particularly true in the situation where the user
may be paying for bandwidth or data consumed. On the desktop system users are typically
less pressured by time constraints and are thus able to repeat search queries if necessary.
However a search management tool will allow users to make more effective use of the search
results returned in that they can return to them and browse them at any time. Other
scenarios, such as external ranking of results or even automated pre-fetching of results now

become possible with search management tools.

7.2.1 Final Summary

From the experiments one crucial fact was shown — that laid-back interaction is of definite
benefit to mobile users with their continuously changing environments and attention levels.
Sit-forward solutions to searching, such as web-browsers, are not suitable as they force the
user to consider external factors such as network connectivity and satisfying such a concern
may distract the users from their task at hand. However this only applies if the user is
happy to be using the device in question: factors such as the perceived device reliability
and data input difficulties affect the user’s attitude towards the device.

Unlike laid-back interaction, information packages were not as well received by users.
Their usage for collating searches and their associated results was appreciated, but users
did not see much need for them to manage mixtures of information - such as web-links and
files. In part this resistance can be attributed to their familiarity with file-space models
as opposed to the document-space model promoted by information packages. Future work
within this area should include focus on more powerful filtering and sorting tools than those
provided by our system. With effective information management techniques information
packages have the potential to provide users with far more control over their information
than that offered by file-space models.

In short, from a technological perspective, mobile devices are an immature technology

and it will be some time before users come to accept them into their lifeworlds while they
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have more mature technologies available, such as cellphones. We feel that laid-back inter-
action has a role to play in the development of mobile software and that once users come
to accept these devices into their lifeworlds, it will form a crucial part of their experience.

Developers seeking to create information management tools for mobile systems need
to take into account user resistance to change — any system created will need to be very
closely integrated into any existing systems so as to minimise disruption to users’ established
working patterns. This practice, combined with the non-preemptive principles of laid-back
interaction, will greatly increase the likelihood of the system being accepted by users into
their lifeworld.



Appendix A

The ILBEngineObject Interface

The ILBEngineObject interface is implemented by all objects that wish to be managed by
the Laidback Engine. The properties, methods and events presented by the interface allow
the engine to manipulate the objects and to pass data from the objects back to the user
interface. There are minor differences between the interface implemented on the mobile
system and that on the desktop system — these arise from the different object management
methods that the engines were forced to employ due to limitations. Listed below are the

events that are common to both platforms:

ConnectionLost :: LaidBackObjectHandler

Indicates to the engine that a network connection has been lost

ObjectStatusChange :: LaidBackObjectHandlerReturn
Notifies the engine that the object’s status has changed

ObjectStatusLog :: LaidBackObjectHandlerReturn

Instructs the engine to log some event in the activity log

Listed below are the methods and properties common to both systems:

ComparisonData :: string

Data used for comparing object types during synchronisation

Key :: string
The object’s unique identifying key
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LastMobileUpdate :: long
FILETIME object was last synchronised

LastUpdate :: long
FILETIME object was last modified

LogData :: string
Object status that is stored in actvity log

ObjectStatus :: LaidBackObjectStatus

Enumeration representing the object’s current state

ObjectType :: string

String representation of the object’s type

Picture :: Icon

Icon used to represent object

StatusMessage :: string

Object’s current status message to be displayed in object listing

Title :: string
The title of the object

Destroy() :: no return type

Destroys the object and removes any resources it may have been using

Init() :: no return type
Method to start the object and begin its work

ShowDialog(LBDialogType) :: DialogResult

114

Display the object’s dialog and return the result of that dialog (ie. OK or Cancel)

ToString() : string

String representation of object

A.1 Desktop implementation

One extra event is added in this class:
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CreateNewlnstance :: LaidBackObjectHandlerReturn
Instructs the engine to create a new object of some type (eg. new search based on

some result)
Listed below are the additional properties and methods:

ObjectStopped :: bool
Indicates if the object’s work was manually halted (eg. cancelled search)

ObjectSyncType :: LBObjectSync

Enumeration controlling the object’s synchronisation

GetObjectData() :: ArrayList
Returns the object’s data within an ArrayList for serialisation

GetSyncData() :: string

Returns the object’s data in a string for synchronisation

SetObjectData(ArrayList) :: string
Initialises the object with data, returning the object’s key

SetSyncData(string) :: string
Initialises the object with data from a synchronisation, returning the object’s key

Start() :: no return type

Starts the object after some work has been stopped
Stop() :: no return type

Halts the object’s current work and kills the processing thread
A.2 Mobile implementation

The differences between the mobile and desktop versions largely arise due to the mobile
platform’s lack of serialisation support and its limited thread-handling capabilities. Two

events are added over and above the base implementation of the ILBEngineObject interface:

ObjectAction :: LaidBackObjectHandlerReturnData

Instructs the engine to create a new object of some type
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ObjectThreadExit :: LaidBackObjectHandlerReturn
Indicates to the engine that a thread has completed and should be removed from the
thread-pool

The mobile system requires very little extension from the base interface:

DisplayingResults :: bool

Informs the engine if an object currently has a result display open

HasMarkedObjects :: bool

Indicates to the engine if the object contains any marked items. Used to reduce

computations needed

GetObjectData() :: string

Returns the object data in string form for either storage or for synchronisation

SetObjectData(string, DataLlocation) :: string

Initialises the object with data from some source



Appendix B

LBEngine description

As with the ILBEngineObject interface, two versions of the LBEngine class exist, one
for each platform. Again, these differences mainly arise due to the thread-handling and
serialisation capabilities of the respective platforms. Listed are the events common to both

platforms:

FoundConnection :: LaidBackHandler

Indicates to the Ul that a connection has been found

LostConnection :: LaidBackHandler

Informs the Ul that a connection has been lost

MessageReceived :: LaidBackHandlerReturn

The engine wishes to display some message to the user

ObjectAdded :: LaidBackHandlerReturn
Alerts the Ul that a new object has been added, returning the object’s key

ObjectDeleted :: LaidBackHandlerReturn
Informs the Ul that an object has been deleted, passing the object’s key

ObjectStatusChange :: LaidBackHandlerReturn

Passes on an object’s notification that its status has changed

SyncEnd :: LaidBackHandler

Informs the UI that a synchronisation operation has completed
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SyncStart 1 LaidBackHandler

Alerts the Ul that a synchronisation operation has begun

The classes share no common properties as the mobile version does not make use of any

public properties. Shared methods include:

addObject(ILBEngineObject) :: string
Adds object to the object listing, returning a unique identifier key

Dispose(bool) :: no return type

Shuts down the engine and stores all information in memory

getObjectByID(string) :: ILBEngineObject
Returns the specified object

removeObject(string, bool) :: no return type

Removes the specified object, sending a notification to the other platform if necessary

B.1 Desktop version

The desktop version of the laid-back engine (LaidBackEngineDesktop) adds four extra

events:

DebugMessage :: LaidBackHandlerReturn

Used to pass information on to the communications debug window

DeviceConnect :: LaidBackHandler
Alerts the Ul that a mobile device has been detected

DeviceDisconnect :: LaidBackHandler

Informs the Ul of a device disconnection

SyncFail :: LaidBackHandlerReturn

Notifies the Ul that some error occurred during synchronisation
The following properties and methods are unique to the LaidBackEngineDesktop class:

DevicelP :: IPAddress

IPAddress pointing to connected mobile device. Null if no device connected
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InformationPackageFile :: string

Path to current information package

InformationPackageTitle :: string

Title of current information package

getListObjects() :: ArrayList

Returns a listing of all objects contained within the engine

getListObjects(SyncType) :: ArrayList

Returns only those objects with specific synchronisation parameters

getListObjects(string) :: ObjectListBoxItem

Returns only the requested object

getObjects(Type) :: ArrayList

Retrieves all objects of type Type and returns them inside an array

Init() :: no return type

Initialises the engine, resetting all variables

RemoveDevicelP() :: no return type

Forcibly disconnect the mobile device

SetDevicelP(IPAddress) :: bool
Set the IP address of the mobile devics

ShowObjectDialog(string, LBDialogType) :: DialogResult
Display an object’s create/edit dialog

StartObject(string) :: bool
Starts up an object that was halted by the user

StopObject(string) :: bool

Forces an object to stop any work it is currently performing

SynchroniseWithDevice() :: no return type

Begin the synchronisation process with the mobile device, if connected
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B.2 Mobile version

The mobile version of the laid-back engine class (LaidBackEngineMobile) is of a much
simpler nature due to the fact that it does not handle the synchronisation of data. Listed

below are methods that are unique to the mobile class:

connFound() :: no return type

Tell the engine that a connection exists and instruct all objects to begin working

displayObjectResults(string, bool) :: no return type
Displays the data screen of the specified object

getObjects() :: Hashtable
Returns all the objects contained within the engine, paired with their keys in a
hashtable

Load() :: no return type

Instructs the engine to load the information package from persistent storage

Store() :: no return type

Instructs the engine to commit the objects to storage



Appendix C

Synchronisation codes

Synchronisation is governed by a small set of commands followed by their parameters. Each
message string is delimited using TAB characters. Listed below are the commands employed
along with a short description of each. For brevity the list of parameters for each command
has been omitted.

The synchronisation process takes place on the desktop system, although the mobile
device plays a server role. To start the process, the desktop system requests an object
listing from the mobile device and the process follows automatically as the object listing is
returned. Once the object listing has been received, the mobile list is compared against the

desktop system’s list and objects are updated accordingly.
P 8y

Command | Sender | Description

CL Mobile | The mobile has completed the object listing

DI Both An object has been deleted remotely

DISCx Both The remote system is disconnecting

L Mobile | The mobile is returning an object listing

RL Desktop | Request mobile device to return object listing
RI Both Request a specific object from the other system
R Both An object is being sent to the system

Ul Both An object has been updated by another system
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Appendix D

Heuristic Evaluation sheets

Included in this appendix are the forms used by the evaluators for the heuristic evaluation
stage of the evaluation process. The scoring sheets were broken down into areas of the
program to which the particular problem description applies to. Scores and heuristic codes

were then filled in the relative cells for that problem description.

122



LiM — LaldBack information Management
Heuristic Evaluation

This system aims to investigate the usage of laidback interaction and its suitability for mobile
devices, particularly when working with information. Central to this is the concept of an
“information package” — a place where users can store a mixture of information types in order
to satisfy some information need. In this system, information is handled in one of three
different categories: search queries and their associated results, files or documents and web
page links. This system has been designed to work both “online” and “offline,” allowing users
to create search queries even when no connection is available.

The aims of this heuristic evaluation step are to ensure that the interfaces of the desktop and
mobile systems are “usable” according to the heuristics listed on the accompanying sheet.
Explore the system, perhaps making use of the tasks below and record your observations.

Score sheets are provided — please note what the problem was and under the appropriate
column, assign a severity score (on a scale from 1 — 5) and the heuristic number which is
appropriate.

Thank you for your time!
Richard Schroder

Some suggested tasks for you to try out:

Working with searches
» (Creale a search query and retrieve the first 20 results
* Create an advanced search query, using phrases. Eg. Search for the phrase
“laidback interaction.” Give the query a meaningful title
o Select some text in a document and drag it over the LIM window to create a new
search
e Using the mobile device, create a search query and synchronise it to the desktop
system
Create a search query related to one of the results from your previous queries
Edit a search query — change the title
Edit a search query — change the query itself
Edit a search query — change the synchronization type
Try create a query with no network connection (unplug the desktop or disable the
WLAN on the device)

Working with files
® Add a file to the information package
* View the file, copy it to the desktop
¢ Drag a file into the information package

Working with web links

Add a web page link to the information package

View the web page

Add some notations to the link

Drag a link from a wab page into the information package




Mobile Device

Problem

interface

iain Dispiay

Adding object

Viewing object

Modifying object

Other

Score

Heuristic

Score

Heuristic

Scora

Heuristic

Score

Heuristic

Score

Heuristic




Deskiop system

Problem

Interface

Main Display

Adding object

Viewing object

Adding object

Othar

Score

Heuristic

Score

Heuristic

Score

Heuristic

Score

Heuristic

Score

Heuristic




Do you have any other observations / suggestions to make about the system?

Scoring

1  Severs lasue
The system is hampered by this and it must be rectified immeadiately

2 Serious problem
The user is restricted by this problem, it must be sorted out

3 A problem
it is a major irritation to users, warrants further atiention

4 Minor lssue
It is a source of irritation to the user and should be eliminated

5 Minor irritation
This is something which bugs the user but does not hamper usage




Heuristic Categories

Hi

H2

H3

H4

HE

H6

H7

H8

H8

Hi0

Visibility of system status
Is the user made aware of what the system is currently doing? In other words, does the
system reflect its internal state?

Match between system and real world
Does the system match its real world environment by avoiding technical terms and

jargon?

User control and freedom
Is the user able to reverse actions? Can they cancel unwanted events?

Consistency and standards
Does the system follow platform conventions for the device, should any exist? Does it
feel consistent with the rest of the device's systems?

Error prevention
Are errors reported in a friendly fashion? Does the system rather prevent them than
report them?

Recognition rather than recall
Objects, actions and options should be visible — users should not nesd to remember

information from one part of the dialogue {0 ancther.

Flexibility and efficlency of use
Are users able to tailor frequent actions? Are there “shoricuts” for the more experienced
users?

Aesthetlecs and minimalist design
Do dialogues contain any information which is not relevant to the user’s interactions?

Users alded in recognising, diagnosing and recovering from errors
Are errors plainly expressed and are users aided in recovering from them?

Help and documentation
In the event that help is needed, is it available to the user? Is any such information
provided relevant and easy fo read?




Appendix E

Task-Based Evaluation Documents

Presented here is one of the scoring documents used during the task-based evaluation stage.
Each user was presented with a unique sheet — the order of the individual tasks and the
system order was rotated. This ensured that while every user performed the same set of
tasks, they were done in different orders, thus eliminating any bias or influence a particular
task may have had on another. Presented in Table 10 below is a list of the ordering of the

tasks for the test subjects.
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APPENDIX E. TASK-BASED EVALUATION DOCUMENTS

Subject

System Order

Desktop Order

Mobile Order

Desktop, Mobile
Mobile, Desktop
Desktop, Mobile
Mobile, Desktop
Desktop, Mobile
Mobile, Desktop
Desktop, Mobile
Mobile, Desktop
Desktop, Mobile
Mobile, Desktop
Desktop, Mobile
Mobile, Deskiop
Desktop, Mobile
Mobile, Desktop
Desktop, Mobile
Mobile, Desktop
Desktop, Mobile
Mobile, Desktop
Desktop, Mobile
Mobile, Desktop
Desktop, Mobile
Mobile, Desktop
Desktop, Mobile
Mobile, Desktop

Search, File, Web
Search, Web, File
File, Search, Web
File, Web, Search
Web, Search, File
Web, File, Search
Search, File, Web
Search, Web, File
File, Search, Web
File, Web, Search
Web, Search, File
Web, File, Search
Search, File, Web
Search, Web, File
File, Search, Web
File, Web, Search
Web, Search, File
Web, File, Search
Search, File, Web
Search, Web, File
File, Search, Web
File, Web, Search
Web, Search, File
Web, File, Search

Search, File, Web
Search, File, Web
Search, File, Web
Search, File, Web
Search, File, Web
Search, File, Web
Search, Web, File
Search, Web, File
Search, Web, File
Search, Web, File
Search, Web, File
Search, Web, File
Web, Search, File
Web, Search, File
Web, Search, File
Web, Search, File
Web, Search, File
Web, Search, File
File, Web, Search
File, Web, Search
File, Web, Search
File, Web, Search
File, Web, Search
File, Web, Search

Table 10: Task order for each test subject
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LiM - LaidBack information Management
Task-based Analysis

Thank you for taking the time 10 be involved with the testing of our system!
The LaidBack Information Management (LIM) system introduces the concept of “information

packages” — a place where you can keep a mixture of information as a solution to a particular
research or information need you may have. There are three types of information you can work

with: searches (which are performed by Google), files of any kind and web page links. Atthe
moment, we are interested in improving the interface to the system in order to create a more
complete user experience.

Please perform the tasks laid out below to the best of your ability. When you have completed a
fask, tick it off on the accompanying shest. i, for some reason, you are unable to perform any of
the tasks, place a cross in the space provided and please give a reason. Do not feel pressured to
do things the “right” way — we are simply investigating if the software is usable or not. If you have
a problem, the fault lies with us, the designers! At the end of the analysis please answer the
guestions and provide us with any comments that you may have. There are two sections to
complete: one section is based on the deskiop PC and the other on the mobile device.

Note that everything you do during this experiment will be recorded by a video camera. Should
you object to this, please let the cbserver know before the experiment begins.

First, some details about yourself (circle where appropriate):

How computer ilterate would you say you are?

1 2 3 4 5

Never used one Some experience Expert user

Do you frequently make use of a search engine to find information?

1 2 3 4 5

Never 2 or 3 times a week Daily

How would you rate your level of experlence In using mobile devices (PDAg)?

1 2 3 4 5

MNever used one Some experience Expert user

Have yvou studied any Computer Science courses? If so, what is the highest level course
you have studled?




Do you make use of a particular search engine? {circie one)

s AltaVista
s Excite
e Google

¢ MSN Search
e Yahoo!

o Other:

if vou use more than one search engine, do you have any preference for a particular
engine? Why?

You are now ready to begin the tasks. Please perform the tasks to the best of your ability. Should
you have any difficulties, queries or problems, make a note on the following sheets, providing the
task number and a description of your problem.

Let the observer know when you are about o begin.




Tasks

Deskiop System
Please complete the following tasks using the deskiop system.

1. Searching for Information
1.1. Create a search query for sport at UCT and fetch the first 20 results.
1.2. Find the first 10 results for “UCT Computer Science.”

1.3. Find the top 40 search results for “world cup soccer 2010” and store these on the PDA
for carrying around with you.

1.4. Open some of the results from the last search which are relevant to South Africa’s 2010
World Cup soccer bid.

1.5. Manipulate the display of the results of the soccer query so that only the results you feel
most relevant are shown (just choose to display 2 or 3 resulis).

1.6. Select the result you feel is most relevant and make it easily accessible for future use. At
the same time, create a search to find similar pages.

1.7. Delete the search for "UCT Computer Science.”

2. Working with flies

2.1, On the deskiop is a folder called “Stuff.” Add the files that are contained there to the
information package.

2.2. One of the files needs to go home with you — have the system copy it to the PDA for you.
Make sure that the title reminds you why it's so important to you!l

2.3. Copy one of these files to the “Other stuff” folder on the desktop.

2.4. Open some of the files that you have added to the information package, to see what they
contain,

3. Working with web links

3.1. Create links to these web pages, adding titles and notes as you see fit:
http://www.uct.ac.za
http://www.google.com
http://www.supersport.com

3.2. Open the links in the web browser and add another link to the information package from
one of the pages.

3.3. You would like to access this link at home - copy it to the PDA.

3.4. Delete one of the links.




Desktop System

#

Comments




Tasks

Mobile System
Please complete the following tasks using the mobile system.

1. Searching for Information
1.1. Create a search query for sport at UCT and fetch the first 20 results.
1.2. Find the first 10 results for “UCT Computer Science.”
1.3. Find the top 40 search results for “world cup soccer 2010”

1.4. Open the results from the last search which are relevant to South Africa’s 2010 World
Cup soccer bid.

1.5. Manipulate the display of the results of the soccer query so that only the results you feel
most relevant are shown (just choose to display 2 or 3 results).

1.6. Select the result you feel is most relevant and make it easily accessible for future use. At
the same time, create a search to find similar pages.

1.7. Delete the search for “UCT Computer Science.”
2. Working with files

2.1. In the personal folder is a folder called "Stuff.” Add the files that are contained there to
the information package.

22. One of the files is important to you Make sure that the title reminds you why it's so
important to youl

2.3. Copy one of these files to the “Other stuff” folder in the personal folder.

2.4. Open some of the filas that you have added to the information package to see what they
contain.

3. Working with web links

3.1. Create links to these web pages, adding titles and notes as you see fit:
http://www.uct .ac.za
http://www.google.com
http://www.supersport.com

3.2. Open the links in the web browser,

3.3. Delete one of the links.




Mobile System

#

Comments




Follow-up questions

Wouid you make use of this system If it was made available to you?

Yes No

Please comment on your answer:

Do you feel that this system is a useful one? Why?

What additional features do you think would be useful for a system like this?




Are there any features that you think are not useful at all? If so, why not?

Was there any aspect of this system that you found difficult to use or confusing? Why was
it s0?

Can you think of any other way the system could be used? (Other than how you have used
it today)




Do you have any other comments or suggestions to add?




Appendix F

Mobile tutorial

Iicluded in this appendix is the short tutorial used during the task-based cvaluation stage.
This tntorial was given to test subjects who had never used a mobile device and was designed

to introduce them to the widget and interface differences between the mobile and desktop

platforms.
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An Introduction to using PDAs

A Personal Digital Assistant (or PRA) is simply a computer thal has besn miniaturisad to fit into the palm
af its hand. The main difference, besides its size, is that it is specialised to work with personal information
far asingle person. Due to the small screen, several things are different from the Windows experisnce on
a desktop computer. When the device is first swilched on, the Today Screen is shown:

oF ofx 09:06

The display shows upcoming appointments that are in your calendar. autstanding tasks and information
about any unread emails you may have.

At the top of the screen, in the togp |alt, the Windows logo serves the same funclion as the Start butlon
toes an a desktop computar, The menu draps down to show you your aptians - a list of commoenly used
programs is shown. To access the programs installed on the device, tap on the Programs item. Along the
lop of lhe Start menu is a list of icons. These are the icons of the most recenlly loaded programs, with the
mosl recent being the icon on the lefi.

When using a mouse on a desktop PC, oflen you can access exira functions by right-clicking topuup a
manu. However, when using a stylus to interact with a PDA, this isn't possible. Instead, the equivalent
operation is known as lzg-and-hofd Simply tap the stylus and hold it in place —as you do this, a circle of
red dots forms to let you know that you are performing a tap and hold. When the circle completes, a pop-
Up menu is shown, You can then “release” the tap and selact items from the menu.

®e ®e *e
- . 9 L
.-‘ '.".‘

Alternates...




Anofher impanant dillerence wath PDAS i5 in g« cntry. The device has no keyboard and *hus relics ona
virtual keybeard or hand writing regogninen for inpit. The handwr ting recognit o comes 0o threc
“lavours,” one of which enzails lea rring a new alprabel. Az such, @ ends Io trouble new osers and it is
recommended trat you stick o using the vifual kevboard nstesd. Whan ext enry s appropriate, 2

keyboard iccn is displayed n the lower right comer of the screen. fzpping ths icor displaye the keyvhozrd.

Simply tap the relevant keys and when “rished. tsp tre keyboard icon acain o remewve it

1231 [2[3]a S alrlal9[u]-|=]4
Tabjgwle|rltiy[u]iJojp[[]]
CaP[a|s[afflofh]i[k[1]:]"]
shift zlx civ|[blnim., ... /

ctljadi! [\ [1]t <[>
New Edit Yiew Tools T; EEH

Ancther wmportant nete: anlike deskiop romputers, POAS are designed to sweich on znd off .mmedately,
Also, programs are desicned o dis play reir inlermaton. Te acrigve this, some programs are "mininsed”
nsteard of being closed when youo fap the close icen. Tthe icen has a "s" inae ifbwild "minimise” (or hide)
the procram. To bring the program back, simply lap isocon in the St2n meoend 25 thoogh vou werg [oading
it. Anoicon thal szys "Ok will clese tre procram completey.

Lzs:ly, the teclbar and menu -bar isn & ditterant peosition frem thar on a deskicp PC. As 2 Leer of 2
deskiop PC, vou may have become sccustomed to the drop  dowe menus and oolbars being at the top o
tre window. On Pocket PC trey are located at the bodoem of tre screen and only the menus {icons “or the
currently visble program are displayed. |athe pcture skowing the kevbosrd, the “New.” "Edit,” "Wiew" and
“Togls” moaus can be seen, On the noght of these is & toolbar icen for that applicabcn.
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Configuration Review - Laidback Interactions

Location : C:\Documents and Settings\Rich\My Documents\Masters\
Experiments\Full System\Task-based\Observer\
Laidback Interactions.opp, .ocp, .opd

Observation recorder: PC

Description

Experiments to investigate laidback interaction interface and to check that interface
is "usable”

Settings
Setting Value
Recording method Continuous
Automatically generate key codes No
Case sensitive Yes
Duration of Observation Open Ended

Independent Variables

Number of Independent Variables: 9

Independent Variable Name Type Values

Subject Number Numeric 1 to 24

System Order Nominal Desktop, Mobile
Mobile, Desktop

Desktop Task Order Nominal Search, Files, Web

Search, Web, Files
Files, Search, Web
Files, Web, Search
Web, Search, Files
Web, Files, Search
Mobile Task Order Nominal Search, Files, Web
Search, Web, Files
Files, Search, Web
Files, Web, Search
Web, Files, Search
Web, Search, Files

Subject Gender Nominal Male
Female
Computer literacy rating Numeric 1 to 5
Search frequency Numeric 1 to 5
Experience with PDAs Numeric 1 to 5
Highest computer science level Nominal CSC 100
CsC 200
CSC 300
CsC 400
CsC 500

Inf




Subijects

Number of Subjects: 2

Subject Name Code
Missing subject ?
User u

Element Descriptions:

Subiect Name Description

Missing subiject

User User of system
Behaviors

Number of behavioral classes: 3

Behavioral Class 1: Behaviour
Type: Nominal
Number of Elements: 3

Behavior Name Code Type Modifier Class 1 Modifier Class 2
Confusion C State (None) {None)
Error E State Software {None}
Null behaviour B State (None) {(None)

Element Descriptions:

Behavior Name Description
Confusion User showed confusion
Error An error ocurred

Null behaviour

Behavioral Class 2: Interactions
Type: Nominal
Number of Elements: 15

Behavior Name Code Type Modifier Class 1 Modifier Class 2
Select s Event Widgets Software
Unselect u Event Widgets Software
Right-slick r State Software Widgets
Delete d Event Laidback Objects {None)
Create c State Laidback Objects (None)
Stop working b3 Event Software {None)
Drag v Event Scoftware {(None)
Drop Y Event Software {None)
Keypress k Event Physical Objects Software
Mark m Event Widgets (None)
Filter £ Event Software {(None)
Unmark M Event Software {None)




Null Interaction v State (None) {None)
Open o Event Widgets Software
Edit e State Laidback Objects {None)

Element Descriptions:

Bshavior Name Description

Select Selected an object

Unselect Deselected an obiject
Right-slick or Tap-and-hold for mobile
Delete Deleted an object

Create Creating an object

Stop working Stopped an object

Drag Dragged an item

Drop Dropped an item

Keypress Used a keyboard shortcut

Mark Marks a result using something
Filter Filtered a view

Unmark Unmarked a result using something
Null Interaction

Open Opened a file/link

Edit Edit an obiect

Behavioral Class 3: Task
Type: Nominal
Number of Elements: 4

Behavior Name Code Type Modifier Class 1 Modifier Class 2
Search Task 1 State System {None)
File Task 2 State System {None)
Link Task 3 State System {None)
Null Task 4 State System {None)

Element Descriptions:

Behavior Name Description

Search Task
File Task
Link Task
Null Task

Modifiers
Number of modifier classes: 5
Modifier Class 1: Physical Objects
Type: Nominal

Number of Elements: 5

Modifier Name Code




Missing Physical Obijects 7

Monitor m
Sheet 5
Observer o}
Keyboard k

Element Descriptions:

Modifier Name Description

Missing Physical Objects
Monitor

Sheet

QObserver

Keyboard

Modifier Class Z2: Software
Type: Nominal
Number of Elements: 7

Modifier Name Code
Missing Software
System screen
Edit screen
Dialog box

Web browser
Desktop

Other screen

O U= 008 w9

Element Descriptions:

Modifier Name Description

Missing Software

System screen The main system screen

Edit screen The edit screen for an object
Dialog box A dialog boax that was displayed
Web browser A web browser window

Desktop A desktop element

Other screen Some other screen

Modifier Class 3: Widgets
Type: Nominal
Number of Elements: 20

(9]
o
[+}
o

Modifier Name
Missing Widgets
Button

Toolbar button
Text box

Drop down list
Check item
Search object
File obiject

Web link obiect

Eo T o BN o T T o SR o RN




Search result
File contents
Web link content
List box

Next result set
Prev result set
Result set

Link

Pop up menu
Menu

Windows folder

— 28 tWT D~ = "o

Element Descriptions:

Modifier Name

Description

Missing Widgets
Button

Toolbar button
Text box

Drop down list
Check item
Search obiject
File object

Web link object
Search result
File contents
Web link content
List box

Next result set
Prev result set
Result set

Link

Pop up menu
Menu

Windows folder

Modifier Class 4:
Type: Nominal

Button widget

Toolbar button widget

Text box widget

Drop down list from button/box
Check item

Search object in listing

File obiject in listing

Link obiject in listing
Individual search result

Contents of file (opened in program)
Contents of link {(opened in browser)
List box

Chose to fetch next result set

Chose to
Chose a
Clicked
Clicked
Clicked

fetch prev result set
result set
on a link
on a pop-up menu
on a window menu

Laidback Objects

Number of Elements: 4

Modifier Name

Code

Missing Laidback Obijects ?

Search Obiject
File object
Web link

s
£
w

Element Descriptions:

Modifier Name

Description

Missing Laidback Objects

Search Object
File object
Web link




Search result
File contents
Web link content
List box

Next result set
Prev result set
Result set

Link

Pop up menu
Menu

Windows folder

— EE T D - E o,

Element Descriptions:

Modifier Name

Description

Missing Widgets
Button

Toolbar button
Text box

Drop down list
Check item
Search object
File object

Web link obiject
Search result
File contents
Web link content
List box

Next result set
Prev result set
Result set

Link

Pop up menu
Menu

Windows folder

Modifier Class 4:

Type: Nominal

Button widget

Toolbar button widget

Text box widget

Drop down list from button/box
Check item

Search obiject in listing

File object in listing

Link object in listing

Individual search result

Contents of file (opened in program)
Contents of link (opened in browser)
List box

Chose to fetch next result set
Chose to fetch prev result set
Chose a result set

Clicked on a link

Clicked on a pop-up menu

Clicked on a window menu

Laidback Objects

Number of Elements: 4

Modifier Name

Code

Missing Laidback Objects 7

Search Object
File object
Web link

]
£
W

Element Descriptions:

Modifier Name

Daescription

Missing Laidback Objects

Search Object
File object
Web link




Appendix H

Real-World Observation

Questionnaire

Included in this appendix is the questionnaire provided to all the test subjects in the real-
world observation experiment. It aims to explore the user’s experiences and opinions of
the device and the laid-back system, complementing the interviews conducted during the

course of the experiment.
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Name:

Thanks for taking part in this experiment! Just to close it off, please could you return this
guestionnaire, along with vour PDA to me as soon as possible.

The guestionnaire is split into two parts — one deals with the Laidback Information Management
system itself and the other with the device in general.

Many thanks,
Richard




Laidback Information Management System

1. What aspects of the laldback information system did vou like or find most usefui?

2. What aspects did you not like or find useful?

3. Which information type do you think you used the most?

Search query File Web-link




4, Which information type do you think you used the leasi?

Search query Flie Web-link

5. Can you think of any other information types that you feel the system should support?
Why?

6. Do you feel that the system could become more useful 1o you over time?

Yes No

Why?




7. What would prevent or dissuade you from using this system?

8. What would encourage you to use this system?

9. Do you feel that you made use of both sldes of the system (desktop and mobiie) or had
a prefersnce for one of them? What caused this preference?




10. Would vou use elther of these systems on thelr own? if so, which one and why?

11. Did you make use of the Ialdback search system whilst offline? (le. Did you create
queries or browse search resulls whilst disconnected?)

Yes No

Did you find this functionality useful?




12. Did you ever find vourself with some information need whilst offline? Was the system
able to help you In some regard? {(eg. Perhaps create a search query while offline?)

13. Do you feel that moblie software needs to take into account the possibliity of the
device being offline?

Yes No

14. Do you feel that the laldback information management sysiem handles this situation
adequately?

Yes No

Please comment on your answer 1o the above:

15. If you could change anything about the system, what would it be?




16. Any other comments?




PDAs and Moblle Computing

1. Do you fesl that the PDA has a place within your life — both In terms of your personal life
and your working iife?

2. if not, what would change this view?




3. Do you feel that there Is a real need for moblie/handheid computing?

Yes No

4. Do you feel that it Is possible to use the PDA as a stand-alone device? Or do you think it
Is necessary to have some form of synchronization between the PDA and a desktop PC?

5. Do you feel that the PDA could become an important personal device, such as the
celiphone is? Or do you feel that this role is aiready filled by the celiphones/smartphones?

10




6. Did you carry your PDA around with you during the course of the experiment?
1 2 3 4 5
Never Most times All the time
7. If you currently own a celiphone, do you carry it around with you all the time?

1 2 3 4 5

Never Most times All the time

8. Did you have to consclously think about using the PDA, or did it just become second
nature 1o you?

9. Would vou continue o use a PDA for the near future If vou had the option to do so?

Yes No

Why?

11




10. Do you feel that your usage of and attitude towards the PDA has changed over the last
few weeks? if so, in what ways?

11. Ultimately, do you think that the PDA has enabled you to become more productive or
organized?

Yes No

In what ways?

12




11. i you could change anything about the PDA ltself, what would it be?

12. Any other comments?

13
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