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ABSTRACT 1 2 3
Finding a photo on a mobile phone should be as easy as finding ¢ cFEEREEET-1) @atst 100 e @ atet 100 gl

phone number. Comparing the date of one calendar appointmen 2 [Em

to the due date of a task should be equally easy. And seeimg whe 10:104 Rome: l 8O 0 114 T cocin o o 1
a set of friends are on a map should be as easy as checking th |" " o S05i 0 i g Br23% —
local V\_/eather. All of these are information tas_ks and_all of them & N thnfn'z Smu’; M R oz0na LIl +8Idg: 34/3042
are migrating to an emerging class of mobile device we call |clius 11273181 Gallus. (2] 5 1123181 (Dehretplione:
smartphones. Currently, these types of tasks are restricthdiin }x That Time ﬂ foms m,a = Pick up dry-clea
fluidity by separate applications and strong object typing. We | Mssu: Regina Spek 55 Ul %Alyssa Regind R -sams nstant

& Tiles p

propose ways of reonceptualizing these constructs so that users
can fluidly create, edithanageand shar@ersonalnformation

We are presenting TapGlance, a design proposal for how toFigure 1. Overview of the_Tap_GIance ul: (1) the locked scree
support common Personal Information Management (PIM) on a shows glanceabl_e overview |nfor_mat|on, (2) the default set
smartphone. This paper presents extensions to our previous desig HomeTiles (3) zoomed into theCalendar.

work on TapGlance (to be presented at DIS 2008). TapGlance is

reworking of the entire smartphone user experience (UX). In theal' INTRODUCTION
initial TapGlance work we focused on adapting the interface to
the various levels of attention that a user had, presenting
information in a feed style, and coupling all of that with a faceted
search syem. Our current work focuses on how tasks, tagging,
and commands can be woven into the TapGlance @QX. new
design centers on methods for creating, organizing,
disseminating information. This information encompasses many
different types, from text tphotosto people User interactions are
consistent across information types and independent of origin an
storage of the informatiorThis TapGlancelesign proposak the

first step before wengage irprototypinganduserevaliation

Traditionally PIM has been done on the desktop where there is a
great deal of screen reaestate, a full keyboard, and guaranteed
network connectivity. The performancenstraints for mobile
phone based PIM are much tighter. Because people exist in
divided attention situations the underlying system has to be much
and more judicious in terms of which information is presented.
Organizing data is much harder in a mobile situatiecause the

|l ength of working sessions is
OIo provide an overview of a large information corpus on a very
small screen.We have spent several years developing a series of
smartphone based user interfadesll with the lofty goal of
unifying the user experience across multiple applications and
General Terms contexts. We have very recently made significant changes to the
overall TapGlance interface design as an attempt to better address
the needs of personal information management.

Author Keywords Several key principles underlie the design of TapGlafastly,

Design,Human Factors

Mobile devicessmartphonedaceted metadata, search interfaces,
visual interaction, zoomable user interfacgeripheral displays
personal information management

attention. To accomplish this, the information feeds on the
smartphone are presented at various levels of abstraction.
Secondly, a user should be able to pivot information retrieval

ACM Classification Keywords around any and all available dimensions: time, location, person
H5.m Information interfaces and presentation (e.g., HCI): being the primary dimensions. This information retrieval must be
Miécellaneous. = " available across all information that the phone encounters,

wheter that be local to the device or accessible over the network.
Because the context within which the device is used is very fluid,
there must be multiple ways to initiate a given task. And lastly,
the interface should optimize itself for the common PIMeoiéd
tasks of information creation, editing, retrieval, and sharing.

2. RELATED WORK

Previous work that served as the building blocks for this project
comes from the following higlevel areas: Mobile phone search
interfaces, mobile phone information navigat interfaces,

our smartphone based system must


http://www.gsmworld.com/documents/universal_access_full_report.pdf

generalized faceted search interfaces, and peripheral awareneds addition, ag real PIM system must work haia-hand with a
displays. server or clousbased storage and retrieval system. We are not
rgoing to describe the changes needed in those parts of the

Faceted search involves the use of top level categories to filte
infrastructure.

large sets of structured information. Marti Hearst has many useful
recommendations for the desighfaceted search interfac¢g)]. Our design goals for the TapGlance are as follows:
She suggests that, when possible, only provide those facets which q
apply to the most number of items in the dataset. Users have
shovn themselves to be adept at understanding the context of a
subfacet, so the entire hierarchy need not be displayed at all
times. Her work also suggests that keyword searching be applied
first across the facets themselves, then the metadata, and lastly th
content itself.The Phlat projecfl] used categories common to a
user 6s o wn -ehdtd eadesktsp searct system.tmSpace
Mobile [10] is an extension of the desktop mSpace faceted search
interface, geared especially for mobile devices. Users are

Text is king: if in doubt use text as a representation

1 Always show results do not let the user create a query
that results in zero results.

1 Stable spatial layout keep common options and
information items in stable locations in the interface.

1 Short lists of items: when posible, only show enough
items to fill the screen. Provide tools for paging through
grouped sets of results.

T Dondt r e lterm memorg providd a means of

presented-ewédd f@ifliedh panes, e a c heasjy gqyigeling away the resuls gf a work session.
information from a particular facet or viewnSpace Mobile i Choose really good defaultsthe phone hat work out
currently relies on touch screen devices with fairly high resolution of the box and the PIM features have to make sense.
displays. 1 Optimize for a 12-key smartphone this is the phone

form-factor thatbillions of people in the world are
going to have for the foreseeable future.

The FaThumb projedB8] applied usedaceted searchnterfaceto
search across one particular datab&dhumb used a taxonomy
of facets that was directly tied to the typical number keypad of a Beyond that, a detailed discussion of glanceability and unification
mobile phone. Zooming and animatioimparted valuable in the smartphone UX is discussed in the previous TapGlance
perceptual feedback for navigation throutite facet hierarchy. ~ Work[7].

The idea of segmenting thersen andying different regions to

the number keys is based on the work in ZoneZ{®]niTheidea

of a zoomable tile set has also made it into Fagnobi mobile 4. THE TAPGLANCE USER I NTEFACE

application[11]. The current Live Search Mobile applicatiffi The original TapGlance work consisted of a design proposal for a
presents hierarchical facets although only in successively arrangedinified smartphone user interface. This paper describes ways in
lists which do not take adwntage of spatial memory. which we have adapted the TapGlance design to better suit PIM

In terms of glanceable interfaces displays that can be }ﬁzlt(;é:vifrem?d trhees:r:)tme Sr(:irr?:ntﬁgs'tsﬂggﬁvsvggfe;er;?:;?gm
apprehended with a minimum of attention, Pousman and Stasko J P 9 '

[6] provide a good overviewf desktop systemsviatthewset al ;gfogmatyllgn z%lgce.’ Zvemnoc;\év Cg;?g?;?: fgn;e ]%f thgf t'tlﬁz tlg]osgow
has gone into depth on the tradeoffs between-fiighity and rewer tles giv > T w _more
abstraction in the design of peripheral displfys The Scope important tiles.In this redesign, we have also made a distinction

. ._between the locked and unlocked modes for the phone. In the
project[9] used a very abstract set of cues to represent dynamic T
information sanuheodesktop put itse compets ) locked mode, the texntry field is hidden and a tapost status

reliance oniconography limited its usabilitySideshow was a ?reg I\Slvlt?cr:easrid '2 Slzelltothmakrf Lhe “Tef?r:]dirdatekv?r)t/hea;y t?
precursor to the manygadgets or widget baseddesktop ead. en someone pulls the phone out of their pocket, thé mos

notification systems. Mosbf the existing research has focused on common thing they want to see is the time. In the previous design,
gl anceabl e displays t lomadesktope tfmr‘? was Ij;etl_:‘egatgdst% Eh% sgnaII%s%proritloFg I‘?feﬂ}e );OmeSt status
PC These inteffae need to get a user®s attention with Aj ust
enoughodo prominence, whi |l e at Thé éapGanasdnterfacencensisisoof a ldrgescentral pané thaf
user from highly focused task®ur focus, though, is on the containsa combination ofnine information readoutand quick
mobile phone whe the device (and displagye for short periods, = access buttonscalled the HomeTiles[Figure 1(2)]. Above the

front-and-center HometTilesis a rich textentry region called th&opBar A thin,
standard celphone style status readout is at the very top of the
3. DESIGN GOALS display and the very bottom carries labels for the phonekey#.

There are several areas which we are not going to address in detajs the user shifts between the different major modes, animation is
in the TapGlance design proposal. It is beyond the scope of thisysed to give more or less screen +esthte to eachf these
paper to provide detailed designs for the classic PIM applicationssections.We choose the nine tiles because this maps to the
such as Email, Calendar, and Tasks. Instdds,paper discusses  number keys on the vast majority of mobile phones. For touch
how the existing TapGlance design can be adapted to supporenabled devicese anticipate that restricting the display to nine
these kinds of applications and in turn, how these applications caniles would ensure thateach tileis an easyfinger target. For

be adapted to fit into the TapGlance framework. devices with full QWERTY keypads, an alterndteme screen
Each of the canonical PIM applications bursts with funstiohe would probably be appropriate. But, as said previously, our main
are not proposing a new set of manipulation and recall featuresfocus is on 1ey phones as this is the mgsevalentworld-

but are instead concerned with how given set of feaiurdeally wide.

hierarchically arranged in levels of abstractionan be accessed
through a faceted search mechanism.

t



4.1 Scenario driven design those emails which have are related a&¢hiBrad and Project Beta.
The aforementioned TapGlance user interface is motivated by g/t this point Mike could read through the emails or he could save

set of PIM centered scenaridese scenarios not only helpdrive ¢t Ni's query wvia selecting fiSaveo
the initial design but also afQUEEYRt dd© M-eelhsd Giary wayd.than e, | | g
designs. In this section | will briefly list a few scenarios and then, @ V@1 I'abl e for ‘recaetl from the fFa
in the space allotted, relate how two of them could be 4 1.3 Additional Scenarios
accomplished with theroposed TapGlance user interface design. Following are several other PIM related scenarios that the
As mentioned elsewhere, there intentionally are many ways 0TapGlance design can stretch to accommodate. These are useful
accomplish these same tasks; some are better suited for quicly that they point to the broad array of situations in which PIM
interactions and some are better suited to-deitn-and occurs in the mobile world.
concentrate on the phone sessions. ) i ) )

. Doug is at a costruction worksite and he needs to quickly get a
4.1.1 Scenario #1 list of nearby supply stores that are open late in the day.
Scott is at the store and remembers that he will need to call thePat takes pictures of a bunch of products at a supply showroom
babysitter later on in the evening. and quickly tags those items which best meet her criteria.
Plealse refelz trigure 7 forr? visual grl]“de to this processfter Tim is ,ge ting out of g movie downtown aréd he wants to get a IistI |
unl ocking t he phone, Scott : Fsa € r ; nca
babysittero into the TopBar, gfgl%theda}ené{)?%r 8t§tﬁa a?legéarathv Q‘(I)Qllég?%gﬁre.e text |

methods. If Scott singl@ps the left sofkey, he is presented with ~ Jack wants to show a friend digital images of the two of them.

a standard fiSaveo meappng $cbtt canh o '5.0 EES\/ELé DF%\Bg?IﬂQ,&CTlo N

take a shortut past the popp menu and select the most o .
common menu choice of iSave t ylcr)]stsqu,rtghpng R%P%‘F’H'qn? z?]rr%ggn(glyt ??s;ggéhgmt}atdalllimgsa ¥ te
it that an ddedtho nfaey othesittmsdon thehpaame ey eserve € U stadiots howipeop atte

in the meantime, the texiote might still be near the top of the use pho.nes.m t.he reaorld i whgre the phone is just one of
scratchpad. many stimuli vying for our attention. Central to the TapGlance

design proposal is an interface that gracefully adjusts its

But Scott might want to add more metadata to this item, such as gresentation to match the amount of attention haser wants to

due date. Before shifting focus away from the TopBar, Scott devote to the phone. The lighteseight mode we callance

would openfhe mai n menu, select themdiebaddrdthisonibdleiofyithe nodt RnportdhtDsbier8clive

and then ATonight. o Scott do e mform&ibn ishsAowe in b YerySdadalbld aineringpéction t hi s i
duedate for the item. What Scott is doing is creating a mode the user sees information from a wider arragamirces. In
relationship between the calendar and the text note. Heuristicsthe peekmode a user can temporarily get more details about an

built into TapGance would by default create a reminder when an jtem from a particular information source. And iimeraction

item is given time information. If Scott was in a very exacting mode a user can fully engage with a tailored application or
mood, he could alternatively navigated from the main menu into document.

the AProfpacetyd BSoabnd the specific fADu ateaq r. t

and then addectfkl?en mar?tljally added an exact value.pThe "} ng:ancemolflel V\znenqh?] u”serfjuhst%jwcﬁ(ﬁjlfas Ehi thnebout
L - of their pocketi the top half of the display is taken up by an

takeaway from this is that a user should be able to very quickly nlarged status displajFigure 1(1)]. Below that, the visible

create information and, when needed, add metadata at Variou%omeTiles are devoted fo updates from important contacts

Ievelsofspemflc.lty. information about the userds nex:
4.1.2 Scenario #2 any currentlyplayingmedia (such as music).

Mike is in a meeting and he quickly wants to gathéistof all When the user unlocks the phone and thus enters the inspection
emails related to Project Beta that include Brad. mode, the upper status reatishrinks to reveal both the TopBar

Mike moves the focus from the TopBar to thlomeTilesby and all of the HomeTiles [Figure 1(2)]. In addition to the

tapping the right sofkey once. He then opens the Inbox previously mentioned information sources anticipate that the
HomeTileand it zooms up to replace the home sdtlofeTiles default set of nine tilewill include informationand access tthe

Mike immediately realizes that the emails he needs to gather areu s e r 0 sfavarite hpplications datafeeds (such as weather),

not displayed on the screen. Widaddition peeple orentas nefificatinBor thel Mostfparo m t h e
main menu, the FacetPane (faceted search interface) slides up teach HomeTilds contents are popul ated
cover the bottom third of the Inbox pane and the fasushifted Initially the TopBarhas keypad focus so thatgne numbers can

to the FacetPane. Mike navigates into the Tag facet and choosebe immediatelytyped In inspectioamode, the user cycles the

t he @ Re daeeh This ingwinbgives Mike a list of recently focus between the TopBar and thtomeTiles by repeatedly

used tags, among which is t hetagpiRgthejightcsofkeyBet ado tag. Mi ke then teé

theleftsoftk ey t o apply tgreeafiieR Avsia ¢ t1hBe&dcicRoicd Br default home tiles is not the focus of this
token (Abreadcrumbo) appears phoran [ fost bt@iffyd Mattdr 8 grdattibbté. Y Kofe thhth ©
current filter. Mike taps the right sofkey which causes the 1, 'the time we roll out our first prototype, we will have picked a
FacetPar_1e to navigate back to its root Q|splay o_f the top level reasopable seln picking these tofievel tiles ve triedto acheve
facetsMi ke now navi gatoesf aicretto tth heaf‘rbakm&Ef:?(?(vpe%'gff"lamicallyupdated information sources (such

the woGokerso filter. -kehapngsitheg JRe o Yildated ' and typical mobile
focus back to the TopBar. Mi kK&chSatmd e aSr cth% ' P€i WikBhahidhBithednibd as h
types, the set of emails shown in the Inbox is filtered to just show commonly used tasks to be as few clicks away as posilblite
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Figure 2: HomeTilesin different configurations: (1) as displayed when the user first runs TapGlance, (2) after repeated use ea

having the most common information and tasks readily available the ninegrid layout throughout the userterface, we can

T outweighedpureuniformity. Choosing the default tiles and how differentially adjust the sizes of each tile so that more space is
they each render themselves is critical to the success of thisgiven to more important tiled=[gure 2(3,4)]. Not only does this
draw attention to important information, it may also aid in
more excited to do #thefield deployments once we have a distinguishing different states in the Ulo be sure, a balance
needs to bestruck between stable didactic information (labels)
and dynamic information (updates). Different existing mobile

project.Lab-testingwill help with our first passbut we are even

prototype system up and running.

If the user wants to quickly peek at more detail about an item in
one of theHomeTilesthe user pressemdholds the number key
that corresponds to the grid location the desiredHomeTile
While holding that number key, thiéomeTilezooms to nearly fill

the display and shows more information. For example, the small
glanceable version of the calendar tile only has room to show the,
time, and portions of the name and location of the next meeting.
But by using peeknode, the user wouldes the duration, full

interfaces exhibit

smartphones, such as the Windows Mobile smartphone, show
arbitrarily long lists of dynamicniformation including the details

for a userods

application.

name of the appointment, and a list of attendees. When the useq 1 Intelligent Visualization of Feeds
releases the number key, the peek view shrinks back down so thafne richness of eaclomeTile lies in the underlying query

coupled with an adaptable view style. A view style is a
If the user wants to give the phone more of their attention, they combination of sorting, filtering, grouping, and layout styles. For

all nine tiles are visible.

enter inspetion-mode. To get an overview of their whole day or

exampl e, when

the medi a

tile i
as fpvendhgpuglewesse ve de.
different takes on this balance. Some
next appoint ment . C

iPhone and Blackberry, typically show a set of static labeled
icons, each representing a different information source or

dnded i s

schedule a new appointment, the user would tap the number keynode, only one item that matches the query (the currently playing
song) is displayed. This is a very tight filter coupled with a
tile would then zoom to fill the entire screen and the extra screensummary layout style. Much of the power of the tiles comes from

that corresponds to the calendar filégure 1(3)]. The calendar

reate st ate woul d

could display two lines of text about four pagntments. We
anticipate that a user would be able to configure the overall fonts o n g,
size and contrast ratios to suit their own perceptual abilities.

At first glance the TapGlance screen may appear to very dense
While the fonts are small, they arefarct the standard text size

almost certain that our font sizes, iedensity, and color choices
testing. When the user first useJapGlance enabled device, each

fiCalendad [Figure 2(1)]. These labels coupled with the stable
location of the default tiles will help users learn the default/set.
a user visitghese tilesand the tiles becomgopulated with user
specific nformation, the descriptive titlesould be deprecated to
make more room for dynamic informati¢Rigure 2(2)]. We can

be used to

s h oimtelligencey budtaintce the waiiogswlayaufs. WWhenea sdege r 6 s
day. We estimate thatzoomedin tile, on a typical smartphone,

currently playing, the most important piece of information is the

of t he
t he

name
mo s t

song

and the
recently

artist.
itouched

those items are photos, then two photos can be dispiaythe
doublewide media tile on the default home screen.

When the user zooms into the media tile, the default view style
from a typical smartphone with a 240x320 resolution display. It is shows nine cells to match the hardware number keys on the phone
[Figure 6]. Some of these cells are populated with individual
will be refined once we create a prototype and proceed with useritems (such as a thumbnail for a photo) but other cells may
reference a grouping of items, such as multiple photos associated
home tile would display a descriptive label s u cMuilo a so r fwith a partizlar event. In essence, in the default summary layout

style, each cell

progressively shows broader and broader

collections of information, usually as cast onto the time axis. In
the case of media, the first row of cells shows the three most
recently takerphotos. Each cell in the second row represents a
collection of images that are closely related on the time axis, e.g.



they were taken together. This logarithmic lens also shows up inthe same place. As much as possible, in the TapGlance menu
other dimensions. The location Filter facet (facets are discussedstructure, we place the most commonly used-reebu choice
later) is made up of sufacets that are labeled with successively directly under the parent menu position, i.e. if the user pressed the
broader durations of distance: one block, neighborhood, city,6 k ey from the main menu to sele
state, country, and etc. Likewise for the time facet: today, last fiScratchpad o0 p t iasembe Wwcated in the numberst on
week, last month, last year, and before last year. the submenu. A user who is fairly familiar with the menus will be
52 Information Creat ion able to quickly doubld¢ap on thes key to send the selected item

il i ) ] via email. While this is several key presses, becatiges not
A primary aspect of personal information management is that require moving the finger to different keys, the physical effort is
userd6s also need to both cr eajbcfeasdi® W somd &Mk the dolueEomed i@ doufle €T ea
additional information in existing items. Creating information cjicking on a mouse buttonAnother shorcut past menu
consists of activities such as taking a photo, jotting down g note payigaton is available if the usepresgsandholds the Action

and associating a phone number with a person. In a veryp yt t on. I n t hi steceaappear atdhhe defaeltn u  d c
intentional way, each of these tasks can be accomplished throughnenuchoice is activated.

a variety of workflows. This is a thread that runs throughout

TapGlancei that depending on context, a user will conceive of 5.4 The Scratchpad

multiple ways to accomplish the same thinghese multiple There are times when a user is not interested in a set of items that
methods can be seen kigure4. Sometimes a user may want to is the result of a qgry. The user may have a set of songs they
access the phoapghbtabronsiagoatexa Atf r ooant to | i sten which dondt-real |\
other times the user might want to start with an applications list data. Likewise, a user may want to collect a bunch of emails

and then find the camera. And at another time, a user mightt oget her t hat woul dndét other wise
indicate tothe system that they want to create something and thenmay also be times whea user wants to compare items from

be offered a set of chdcceat mcalmsas mictreplte @uerhioeo,0,e. g. il
videoo, or just ficreate a not leakidg aPnayrcalendarffor & pagicularelay samdrthe tootent di@a v i n
plethora of entnp oi nt s i s that it shpadtdindul atrakeemat bod many

navigation steps to get to a specific creation task, no matter what,

LS ; - n a desktop PIM environment, a user would typically open each
activity the user isurrentlyengaged in.

desireditem in a new window. Then the user carefully arrange

In the TapGlance design, jotting down a note is an even easierthe separate windows side by side on a large display. In a typical
task. In current phones, a user has to navigate to a note takingmartphone based PIM system, this is really not possible. The user
application, create a new note, then save the note. In TapGlance has to navigate through the various PIM apps to find a particular
user unlocks the phone and just starts typing. The typing, whethe piece of information. If they then want to make a comparison
it is multi-tap or T9 text entrgetssimultaneously interpreted in  across types (or even across time as when comparing two different
multiple ways and the possible interpretations are reflected backdays) the user has to initiate a great deal of navigation to traverse
to the usefFigure8]. The typeddigits are shown in various way:  between the different items.

the number itself (so a phone call can be hadeatches against

N " . In the TapGlance design prombsve borrow from desktop photo
numb ﬁ rs 1mn .t he ph IO In eos -taptdxdil_s_s €S nz)gé’n%llft and W eoasg:;gma irngdaﬂgﬁ atlords. as a u%ﬁr is
matched against a Ptemextisn ingﬁ?hgilopﬂo‘?ooc&llec R th l%l Sn iVidua?dh os fo thé

also left as fre¢ext At any point the user can choose to dial the
direct phone number by hitting tt@rdware call button. If one of
thehother rr;at(lz_hes |s(,jmore”dedS|rabIe, tzen the uhser move?j trr:'e for:: lecting several items. Online mapping applicatiaifow, with
to the results list and scrolls down to that match entry and hits the click, users to add a pokinterest to an onling collection.

left soft button to initiate addfsl&edindhe Scdn@nb Eeltion®d scrécdhpadi€Rirfiafy %o the d € P

on the item type). TapGlance interfae

5.3 Navigation and Menus At first glance, it might appear
From the scenario explanation and the previous description ofmanyemail applicationffectively gives a scratchpad behavior.

how to save a note, it may seem like there is a great deal ofin actuality his is too heavy weight and causes some other
navigation in the TapGlance design. But the number of button problems. The scratchpad is special in that it is spegcific user

presses is not a true measure of navigational ptmiity. session. It is generally only useful during one uninterrupted
Navigation complexity is gated by how much cognitive interaction sequence. Relying on a flagging system is problematic
processing a user has to do when traversing from one context tdecause the flags are persistent. If the user flags a few items,
another. If the steps to ¢et chahgeotheir comest, sy frdmeemail do calendmmanisles tb e r  ar
predictable, then the cognitive complexity is lowerdédhere is a see their list of flagged items, they will see every flagged item, not

menu that a user uses often and the most commonly used menjust items flagged from the current interaction session. Likewise,

scratchpad by several means: dragging the photo into a separate
art of the Ul, clicking on a phgin on the photo, or merely shift

choice is alreadyrimed for selecton, then the button pressto web browsers | et users add the cu
activate the desired menu choice can happen very easily. This i® r i Bookmar ks . oag,Jthisstixesdogetherisiott t h e
akin to reaching out oneo6s hartednwithdongtdmelisteofitemsy t hi nk a | i ght s wi

should be (right next to a doorway) and finding the light switch In TapGlance we - :

N A . X propose that a user. ywould explicitly add items to
thereT we donot . have to t hi rmain ab é’mgtchbag via a?gﬂn%le ?}t]e?up \gl’gtl-&‘lg fiser can even
menu system uses a spatially arranged numerically accessed set 2hoose to have the scratchpad be one of the nine HomelTiles.
nine choices nine choices consistently laid out in a grid. Each

time th ¢ visit rticular menu. the choi e al .nthis case,each time the user inspects the phone display, they
Ime the user visits a particular menu, the choices are aways I, q begreeted with a list ahe most recerdcratchpad items.



5.5 Faceted Search with a Loose Taxonomy 5.5.2 Loose faceted hierarchied metadatan

In most PIM systems items are related via their metadata. TheTapGlance

main purpose in maintaining metadata is to aid in information TapGlance uses a hybrid approach where all properties and
retrieval. If the user knows the exact name or identifier for an item property values are storedinne connected Yraph.
in the database, that 6s agdritésat 20B®ty titckata ivanNwd oOhbaenithea edaase
often ambiguous as to what the name of an itemis. Inanemailpar t i cul ar item in the dat¥abase,
message, is the name the subject, the name of the sender, the firgto 0 5 o i s rel at ed t o t hat item vi
line of the body of the message, or a GUIBIabally Unique sense, the Vvi&Il uz00M@ctiodbean2item
Identifier) assigned arbitrarily by the underlying sysh? We ¢ alatabdse. Eventually, in this kind of graph structure, every item is

know ahead of time how a user will remember an item or how in some way connected to every other item via relationships
specific their memory of the item is. Because of this, any PIM petween item metadata.

fgﬂ:mbgfexﬁgoszlﬁlf2orthitr(l)cgur;0rt‘|8tn V%(;?fﬁﬂittﬁefuuss;rt rlr?ilg: T'I'his is a very flexible system but browsing an arbitrary graph is
p ) 9 hadon a desktop system and next to impossible on a smartphone.

remember that an email message contained a link to somethingrapelance uses several strategies to facilitate metadata

about new display technologies but not the actual text of the I . .
2 8 .~ navigation. In the TapGlance proposal, the user is presented with
message. All of these ways in which a user remembers an item

needs 1o be supported as a means of recall. Thus. metadata. alors set of preauthored attribute hierarchiésmuch like a standard
; pporte S o . » A0 eted search system. The departure is that the hierarchy is very
with full content indexing, are the keys to information retrieval.

loose. Again, because we believe that different users (and the
5.5.1 Existing Metadata systems same usem different contexts) conceivef a metadata structure

In general, most PIM systems present one of three kinds ofin different ways, attributes are distributed in many placebén
organizational structures for relating metadata in their database. Iriree structure. We anticipate that the initial arrangement of
a hierarchical system, every item irhe database exists within a metadata in the tree would be generated by a combination of
strict preauthored tree, typically based on the-fiype property. statistical methods and hatuhing by the application developer
For example, all email items are in one branch of the tree, all (derived from typical PIM tasks). For instance, theperty
calendar items in another, and tasks segregated as well. In # Cr eati on Dateo would | i-level bo
facetedsystem, items are relatéy how their metadata fits into fiPropertyo facet and as afacahi |
multiple overlapping trees. In a faceted system, all the propertyof fAfri endso would I|ive both wu
types are composed into a hierarchical tree but items themselves h e A Pr o p er t & firdk passhab thedTapGledacet .

are not placed in a hierarchy. A user retrieves items by browsinghierarchy can be seen Figure 3. While a typical user would

the property tree and chsiag property values from within the never edit this loose hierarchy but we have explored ways of
tree. These choices act as filters across the entire item database. Bnabling customization.

atagsonomy(or Tag cloud), there is no relationship between the The construction of this tree structure on top of an arbitrary graph
property values t her e is only a flat ifijpiReBearCot Tagcsts. Sifice thete®r®ain amifrdy number
related by sharingags. This is used in many online phstwring  of properties, hard choices have to be made as to which properties

and collaboration sites. Users add tags to photos and then can latgfre most salient in the interface. The tree that TapGlance presents
retrieve photos that share a particular set of tags. is geared toward typical PIM tasks. Status oriented propettits s

Each of these systems has its own pros and cons. The strice s fiNot / Doneo, fAUndupéacde anmd Mk
hierarchy has a degree pfedictability but its lack of flexibility a property tree, i nstteeedfacét. St at us
hinders retrieval when a user may not know enough information Likewise, the default people sdiacets include designations that

about an item. A faceted system allows for many item types andar € usef ul t o Pwadw Kearsskana Sfafdha ms
supports fluid browsing. The problem is that in standard faceted i F a miAk we. miention in sectioi, we look forward to doing

systems an attribute waonly live in one place in the faceted user test where we can refine this taxonofyroposal for how
hierarchy. This means that  athismightlookis TapGlangesqeseen ifFgureb.g of how
information is organized has to match how the initial author of the \y/hile there is an initial set of stfacets that are presented to the
taxonomy conceived of the corpus. This is not a big deal when yser the user can edit the tree itself. To do this the user selects a
using faceted search on thes#ttop as a there is sufficient screen 5 ¢ o n f i gureo option from the main
real estate to simultaneously show multiple-fadets at the same  payigate (or search) for properties that are most important to

time. In effect, users can simultaneously pear deep and broad intqhem. The user then assigns these properties to slots in the

the metadata tree without having the engage in much navigationyjgrarchy. A user might decide that for their particular style of

t h
d
nd:

On a small devicethough, there is not the space to show more yorkingi t 6s much more | mportant to

than one facet a time. The user does not have the opportunity t¢ By 6t e property for items rathei
easily gain an overview of the taxonomy.tag clouddoes not To make this change the user woul
require a user to learn and navigate a taxonometric structure butaf 5 c et . After seeing t-facetlabdldder e w

the same timehe only way to access the tag cloud is viasearch 5 yj at e, 6 t hey coul dfacsteolgetalistng he @i M

or ponderous browsingThe organization of tags (when a of gl the available properties. Alternatively, the user could select

hierarchy is present) is usually based on statistical methods. Most s e ar cho from the main menu when

tag clouds, though, only apply to user generated-té®e  pane Upon doing that, the focus would be temporarilyteghifo

categorizations. Theyadnot encompass arbitrary properties that pe TopBar where any text entered would be used to search

exist on a collection of itemis properties such as size, date, and against the names of properties in the Facet hierarchy. After

author. choosing AConfigure Facetso from
mainmenu, the user would then choose a slot for the new



property.And this is why interactive prototypes are often better §. OBSERVATIONS
than textual descriptions. There is an emerging breed of new PIM applications that also try

5.5.3 Using a faceted hierarchy to access commands to blur the distinctions between stricfanmation typesThe new
Typical faceted search systems are used to grant access tghandlt_er system is a fair representative. It is usefu_l to make a
properties for objects. In the TapGlance proposal, we also use théOmparison between our proposed TapGlance user interface and
facets to access commands. Adog vel facet | alBeelyst peengyrrgieaged dirst version of the Chandler PIM
gives hierarchical access to any commands that would haveSyStemEven though Chandler is not currgnd mobile optimized
bearing on the current set of items in the result pane. If theregppllcatlon, we choose it for comparison because qf similarities in
currently is no query, then a default set of PIM related tasks is intent between our systenoth of our systems believe that the
shown. hese commands are arranged into very 4egil, PIM traditional dIVISIOI’.lS between object types need.to bg jettisoned.
task oriented groupings and are generally independent of itemBOth systems believe that users wlobe able to iteratively add
type. The default tasks include (among others) Create, Edit, Sharemo r € detail to an itembs defini
and Remind. The generality of our hierarchy is illustrated by the archetypal workflows that a user engages in during their normal
commontask of a user wanting to print a document from the Workday to keep on top of their projects, commitments, and
smartphone to a nearby networked printer. The user could choos€oMmmunications. Both systems fifmbelieve in providing a layer
AiTasks/ Create/Printer Versi on & asiactignoyeptheyasigiray gf atighutesihatea hetegpgepegys n
valid ways of conceptualizing the task of printing and the flexible System by necessity has to support.

natureof the proposed TapGlance facet hierarchy would allows The differences, though, lie more in how actions are initiated in
for this. the two systems. Let us consider the example of lemadut a

5.5.4 Adaptive Refinement of Item Definition text note. In Chandler the user first has to add the relevant
The flexible metadata system proposed in TapGlance allows othe

|nterest|ng_functlon_allty as well. It t_ends to blur the d_lstlnctlons active. In our TapGlance proposal, the action is theitee}f. The
between differenttém types. In typical PIM systems items are . -
user selects an information item, such as a text note and then from

exposed to the user as belonging to particular types, e.g. only . .
the main, 'PeP“rCPOBSESt an action

emai | it ems can have a Afro me . Ic%tegortyﬁugh asps?ng.f%c%tgaé
as happened, the system sKs "t

TapGlance system, most properties can be added to any item. If & i L
photo was sent via an erhar other transport system, it gains a and or name. This is possible in the TapGlasystem because we

N N . . rovide a _hierarchical compasition of, PIM centered, actions,
Aifromd attribute. Someti mes tlg é:f 8% r

- i i T &ion§ th&t "afe défined Frém the r%olrea éeﬁePalntg rt]h'e Pndre 2

properties are directly written to an item: a text note becomes an o
- 7 . specific.

appointment when it is assigned a start and end date. In other ) . ) . .
cases, the propees might not be directly assigned to an item but Another difference is that Chandler gives primacy to just a few of
because of a relationship between two items, that property can béhe common facets: Type, Action, Tag, amen. Each of these
used to find both items. If the aforementioned appointment also facets gets prime reaktate in the Chandler desktop application.
has a photo linked to it, the photo gains a degree of relatedness tdhe other canonical facets, who and where, seem to be relegated
the timeaxis. The photo does not itself have a start and end dateto seconetlass citizen status. In the TapGlance design, all of
but because it is related to the appointment, the photo could bethese canonical facets have equal premae and dedicated view
plotted on a time axis. Again, this serves to illustrate that in the types for visualizing information from each of these dimensions.

proposed TapGlance system, every item is related to every othe
o via their properioe 7. CONCLUSIONS AND FUTURE WORK

) ) As this has only been a proposal, in essence a design on paper, our
A user can also take advantage of the loose hierarchical structurgiext obvious steps are to prototype these designs and start user
of our metadata to iteratively refine the tags on an item. For testing. We will be very curious to see if short training on the
example, when a user first encounters a set of emails they mighlyeneral metaphor of TapGlance will enable positive teansiill
want to first just tag them allsapertaining to work. Later on, the  sers who learn how to use a few applications within TapGlance

user can refine the work tag for individual email items by adding have an easy time ofearning new TapGlance enabled
particular fAprojecto tags to ggpRdion?i ¢ items. And this works

directions: an item may have very specific, detailed tags on it but . )
the user may noemember the exact specific tags. In a traditional The de&gns_frorffapGIanceser_ve asa_ngof th_e first stepgor the
tagcloud system, that would be the end of the story. If the userCP_hone r_nobllg computingproject within Microsoft Research .
doesnb6t remember the specific This gr gcta h 8 ?eﬁf‘e "i‘ng prpﬁoypeﬁgjwre qlags of mohile, |
set of items. In the TapGlance system, though, all tags, no matteCOMPUtiNg an com_mur)lcatlordewce As par_t of the cPhone

how speific, are cast into multiple places in a loose hierarchical PrOJECt we are considerirtgw to best use various sensor data to
structure. An appointment on inforgn the ysgr infedace, E"?f%rﬂ%?ﬁ plsplﬁyg%,mh V% a
specific tag about a feature review. The user might not remember>c'¢€N TapGlanctles could be optimized base on Glesadio,

the name of that feature so in a traditional PIM system, it would and video sensomndas yet unexploreden_sors. This Sensor data

be hard to find that item. In the proposed TapGlance system,cOUId a_Iso be used to geode user actionand semssuggest
though, users have the option of specifying how that new tag 2PPropriate metaata.

relates to existing tags. In this case, the particular feature tagOur TapGlancedesign proposes avay in which users can
could be related to an overall project. At recall time, if ther use combine and visualize data from across multiple sils
searched for the name of the project, the appointment for thehierarchical facetedearch interface can be used throughout the
detailed feature review would be returned as a faceted searchlapGlance experiende filter any of the structured information
result. available from the smartphoneo@monly used @mmandscan

toi

a

rmetadata before the fAsendo butto
has to first add a recipient and

h

S
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be invoked from a spatially arranged menu system. All of this is Grinter, T. Rodden, P. Aoki, E. Cutrell, R. Jeffries, and G.
consistently accomplished by tapping phone number keys to zoom Olson, Eds. CHI '06. ACM Pss, New York, NY, 71-720.

into and amongst spatially stable selgions of the display. Our [4] Live Search Mobile smartphone application,

organization of the most salient information iriohigh-level http://mobile.search. live.com/about/downloadétst.aspx
feeds ensures that users need only glance at the TapGlance home 2(')07 Mic;osoft C.orp.. '

screen to learn what items most need attenWéa.have applied, ) ) o
in a novel way, segmented spatial zooming to both faceted searcti5] Matthews T., Blais D., Shick A., Mankoff, J, Forlizzi, J,

and application navigation. Rohrbach S, Klatzky, S.,Evaluating glanceable vials for
. multitasking.EECS Department, University of California,
We have presented p@&lance, a unified smartphone user Berkeley, Technical Report No. EECE)06173, 2006

interface where users can accomplish many mopé#esonal i
information managementasks, at various levels of detail, via a [6] Pousman, Z. and Stasko, J. 20@6axonomy of ambient

common interface.TapGlance combinesegmented zooming information systems: four patterns of desigmProceedings
navigation and ubiquitous faceted searewoss common of the Working Conference on Advanced Visual interfaces
information source feeds (VeneZia, Italy, May 2326, 2006) AVI'06. ACM Press,

New York, NY, 6774.

[71 Robbins, D.C. 2007. TapGlance: Designing a Unified
Smartphone Interface. To be publishedPhoceedings of
Designing Interactive Syster{@Gape Town, South Africa,
February 281 27" 2008). DIS 2008. ACM Press, New
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Figure 3: Initial TapGlance Facet Hierarchy (with loose, overlapping membership)



Figure 4: Multiple entry points for common application activation (Camera)

Figure 5: Loose Hierarchical Faceted Web Search



