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Abstract

Current network daa exdoraton sysems which use
command larguages(e.g. SQL) or formfill-in interfacesfail

to give usrsanindicaion of the digribution of dataitems
This leadsmany usersto wase time posng queres which
havezero-hit or mega-hit resut sets Quely previewing is a
novel visud apprach for browsng huge netwoked
informaion warehougs. Query previews suppgy daa
distributon information abou the databag tha is being
searbiedand give coninuousfeedlad abou the size of the
resultse for the query asit is being formed. Our within-

subjests enpirical comparisonstuded 12 subects using a
form fill-in interface with and without quer previews. We
found satistically significantdifferercesshowingthat query
previews sped up perfamane 1.6 to 2.1 times and led to
highe subective sdisfaction.
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1. Introduction

Retieving informaton from huge data warehaises in
computerized environments has aways beenan impotart
issue in compuer scierce Introdudion of networked
informaion sysems and freqient changes in the amount,
type and forma of data make the prodems even more
chdlengirg.

A common exanple of information-seeking tods is search

engireson theWorld Wide Web.Userserter keywordsto a

userinterfacetha hastext enty fields [10]. Thisform fill-in

apprach requires an exgdicit submisson of a form to a

seart enghewith three possilbe resuts:

» asmal stof possilly relaed doaumentsthat usersare
looking for,

* a huge set (me@ hit) of relaked or most protady
unrehted doawmentsthatis burcensone to browse or
e zerohits.

Usersawayswish for the first resut in any query tha they
submt. Nobody likesto browsea huge s of docunents
only a few of which might be relaied to their needs.Even
worse,the ca® of zerohits lead usersto a feeing that they
havedore sonmethng wrong (withou indicaing whether a
speling misteke or lack of daa is causingthe prodem).

Often network resouces time of the users,and proassing
powerof the search engne are wased.

A common problem in this appoech is tha the interface
tha is supposd to guide usersto a reasoable resut
confusesthem. It takes cortrol away ard does not give
guidance tha leadsto a sucessfulresult

Reent reseach showedtha improved mehods exst for
more effi cient querying. For exanple, the Butterfly Systen
[7] andthe Harves$ Sysem [2] showthat efficient quaying
is possilbe on the World Wide Weh These systens also
atiadk the prodem from the information processig and
system utilizaton sides Veeramy and Navathe [11]
addressthe problem of the relevarce of the resuts of a
query to the keyword set ard propose a use interfece
solution.

Dynamt queries [1,9,12] use a direct manpulation
apprach to fadlitate query formulaion with a visud
repregnion of quely comporents and results They
enalte a rapid incrementd, and rewverside contrd of the
qguery. They also give cortinuous feedba&k to users for
guidance in quely formuation. Figure 1 showsan example
dynamic query interface



The agplication of dynamic querying to networked querying
envionments might be usefd. On the other hand high
systemresouce demands m&e dymamic querying less
appicable to huge netwaked informaion warehougs. One
solution to this problem usesdaa aggreaton in tancem
with dynmamic queries[5]. Another solution to this prodem
might be the division of the bigger problem into seweral
smaler prablems as in query previews and overviews
[3,4,8]. Theparadgm isto give anovervew of the ddakase
to uers lefore the details are visualized.

A goodoverview shalld enalle usersto see the necessary
detlil in order to male the final quely andunderstand the
distribuion of dat in the daalase The querying proassis

dividedinto gepsto reduce the resoucesnezdedto form the

final query. So a multi-pha® incrementd querying process
will hopefully leadto desied resuts udng lessresouces
andtime

Dynamic query interfaces have been implemented for
NASA’s Globd Charge Maser Directory andthe web-ste
is in the pracess dbeing mack pubic.

1.1. Two-Phase Querying

In the two-phaseapproachthe desgnerchooses few of the
most disaiminating atributes of the databaseto designa
direct manpulaton userinterface. Therestof the attributes
should be kept for a second pha® tha will also include
thesediscriminding dtributes.

When the querying emvronmert is adivated the first
interface (query preview) appearsimmediately. Usersmeke
somedecisionson this first interface and then mowe to the
secondore (quey refinemert) to canplete the query.

1.1.1. Query Preview

Thequery preview is a powerful tool to define roughranges
on the daa sdé tha is being explred It shows the
discrminaing attributes in the dalbase so tha any
seletion would lead to a smdler subsetof the daglase It
consunes modest systen resouces because only a small
numtler of atrributes from the overall databag are usel at
thispha.

To guide users in thqueryformuation process te preview
should be suppled with aggregate informaion abou the
dabbag (eg. possibe numker of hits to the query to be
formed). Distribution of data over attribute values can also
be showras apie or barchat.

When users sdect a value on any of the atributes of the
preview parel the rest of the user interfaee (e.g., bas)
shouldbe updatedin well under one seond This is cdled
tight cougding. Therdore, for each action users take
feedtack is gven.

As usersseethe potenial size of their query resut before
refining the roughranges theee is lesschane that they will

get zero or mega hits. The systen load shaild drop
drastcdly becauseusersdont wase ther timewith zeo hit
gueres or consume nework resouces in downloading

uselessesitits.

Perhapsthe greatest advantige of the query prevew for

usersis that they only need to downlcad the aggecate
informaion about the daa digribution at this phase So
whaeverthe daabasesize, only the distibution informaton
of the dda is needa to form a preview, thereby decreasig
the systen resouce demands An example query preview is
given in Figure 2. Three major atributes of the danabase
werecho®nfor this query preview. The distibution of data
over theseatributes is shown with bars and the possibé
resultsd szeis displayed asa bar at the bottom part of the
interface

1.1.2. Query Refinement

The query refinement phaseworks after the query preview
andherceinheits the constaints andthe daa setsert from
the first phase This phasecan easily be implemented as a
dynamic query interface to browse the remainng daa
When a cesiedresut setis obtined it canbesawed

If the daa is not a collection of documerts or valuesbut a
setof picturesthe refinement phasebecomesandher phase
in quernying. Using a smilar appr@ad a third phasecan be
addel to thefirst two pha®s (in picture databasesthis can
beatod to aralyze apicture in moredetdl). Figure 3shows
a sanple query refinement implemened usingthe dynamc
gueryng paadigms All of theattributesof this sample data
setaredisplayedonthis dynamic quey interface The intial
guery, spedfiedon the query preview, can be refined at this
level by just sdecting the desied vauesof the atributes of
theddalase

1.2. User Study

Sincequery preview interfacesadd andher phaseto query
formuation, there is the possiblity tha user performarce
would deeriorate and tha they would beannowd by atwo-
phaseaproah. Our study aralyzedthe effeds of the query
preview on user performarce and prefererce We believe
tha query previewing gudes usersin forming a quey. It
helpsnarow down the huge seach spae to a marageale
sizeby giving information alout the distibution of the daa
For beter cortrol, our studywasdore in a non-retwaked
envionmentbut advantge of the query prevews shouldbe
greder in a netwaked environment due to the addtiond
delys duing thedowrloadng process.

2. Experiment
2.1. Introduction

This experiment exanines the benefits of query previews
when theaaess to th data soucesis immediate, tha is, al



dat is on alocal sener. Our claim is that the advanage is
gredest when the users’ search tasks require repetitive
submissions and a query preview can give task-réated
insights to the database Undearly speified tasksusualy
requre sewerd submissbns. In such tasks the user’s
constaints and preferenes camot be spesified in a smple
way. For examge, in serching for a film to view from a
film library, the uses’ prefererces might be "an award
winning conmedy from the lasttwo years' but if nore is
avdlabke "the most popdar sdence fiction" shoutl be
retieved Cleary speifiedtaskshawe a straght forwardand
anaccurate definition (knowrtritem searches) eg. "Find the
ealiestfilm of Jom Wayne". Pradicadly, the query preview
canrot supply a daabag overvew basedon all the data
attributes Thesubse of atributesthat are usedin the query
preview might berelevart orirr elevart to the ugr'stasks

The three tasktypesin the expeimert vaied in the clarity
of their spedficaionsarnd in the degree of relevane of the
specfied atributes to the quey preview. Twelve suljects
perfomed a sd of tasks once by ushg a form fill-in
interface and one by udng an interface that included a
guerypreview andform fill-in. The time for comgetion of
thetasksand thesuljectve prefererces ofthe sufjects were
measured

2.2. Hypothes's

Our hypaheseswere (1) For uncleaty speified tasks,the
form fill-in interface with a query preview yields faste
perfomance than a form fill-in interface without a query
preview. (2) For clearly speified tasks,the form fill-in
interfacewithou a querypreview yields fastr periormarce
(3) Usersprefer query preview interfacesregardessof thar
perfomance.

The indepenént variable was the interface type and the
treatmerts wee:

*  Form fll-in interface with a quey preview

* Form fll-in interface withou a query preview

We examined the two interfeces usirng three different types

of tasks:

» Clearly speified tasksin which the query preview
attributesare rot rdevantto thetask.

» Unclealy spedfied tasksin which sone of the query
preview atributes ae reevart to thetask.

* Uncleaty spedfied tasksin which al of the query
preview atributes ae reevart to thetask.

Thedependenvariades werethetimeto conplete the tasks
in eah interface (not including seup times) and the
subjective preferenesof theusers

2.3. Subjects
Twelve compuer sdence gradwate studerts were usedas
subjeets. All of them usea compuer dmost every day and

haveat leastfive yearsexperiene in usingcomputes. All,
exceptonre, regubrly or frequenty uselnternd or danbase
searting tools

2.4. Materials

The materialsinclude a form fill-i n interfece for querying a
film databag (includng 500 films), a queay preview panel
for the sane daabase a setof tasksto be periormed by the
subjects, a sulject backgraund survey amd a subect
prefeerce questonnare.

2.4.1. Form Fill-in Interface

The form fill-i n interface (Figure 4) is usedto perform
gueres on a film daabase Thee are ten attributes for a
film: category (horror, action, comedy etc.), award winner
(yes or no), rating (R, PG-13, PG, and G), year of
produdion, lengh, popdarity, lead actress, diredor, lead
acbor, and title. The output of a quey is the list of films
maching the spedficaions of the quer. Verticd and
horizontal scrdl-barscan be usedfor sannirg thelist The
form fill-in interface was devdoped in C using the Motif
library.

2.4.2. Query Preview

In the quey preview (Figure 5) userssekd valuesfor three
attibutes of the databag: the caegory (horra, action,

conedy, etc.), wheher the film won an award or not, and
the rating (R, PG-13,PG, and G). Multiple sekdions are
avdlablke for each of theseatributes (using check boxes).
The numbe of filmsfor each atribute value is shownon a
sepaate prevew bar. Each preview bar consiss of a frame
and anintemal redande (gauge). Thelengh of the franeis

proportonal to the number of films in the daabase that
mach the value of that attribute. The lengh of the gauge is

proportonal to the porion of thesefilms which match the
valuesspedfi edfor the otherattributesaswell (the number
of matches appearsto the left of the bar). Usersformulate

queres by selecting the atribute values. As each vaue is

seleted, the preview bars in the othe atribute groups
adjustto refled the number of filmsavailable (this is called
tight couging). For examge, usersmight beintereseéd only

in films tha won awards By selecting "Award Winners",

the gaugesof the peview barsof the seleced categoies and
ratings change immedately to reflect only films with

awards The query preview bar at the battom of the screen
charges itslengh to illustratethe tota number of fil msthat
mach the currert condtions.

When the "Refine” button is pressed the query preview
submits the speified partal query to the seaich engine and
all the films that satsfy the query are dowrnoaded for the
guery refinement phase The query preview is closed and
the form fill-in interface is loadal to refine the quey
(displying initially all the films sekded in the query
preview). Thequery preview wasaso dewelopedin C using
theMotif library.



2.4.3. Tasks

The tasksgiven to suljects were to find a film or a list of
films in the ddabasesaisfying condraints that we provided.
Three types oftasks vereusa:

T1 a cleaty spedfied task in which none of the query
preview atributes is relevart for the task, e.g. "Find the
latestfilm by Alfred Hitchcock” (known-item search). For
tha type of task, uses can typically find the ansver by
submitting a single form fill-in query. The query preview
hasno advantagessince its atributesarena relevantto the
query,

T2 desiedfilmsarevagudy speified. In this type of task
someof the query preview atributesare rdevant e.g. "Find
a PG-13musial which was prodiwced between 1991 and
1995,if no sud film is avalablke, find a war film from the
sameyearswith the sane rating, if nat, try a mustcd or a
war film from 1970-91, and as the last possilility, try a
comedy from 1970-95" This type of taskis typicd when
usershave a comgex sd of accetable resuts, with clear
prefeerces To perform sud a seach in the form fill-in
interface users must issue sewrd queties when the
prefared choice is not avalabke in the databag. In the
guery preview, userscan ge& same insght about what is
avdlabk in the databag and what is na. However, sine
not all the attributesin the spedfi caion appearin the quey
preview, the form fill-in is required for refining the query;
and

T3: formedin a similar way to T2. A seiesof prefeerces
for films are speified In this case however, the query
preview atributes are fully relevant to the task
specficatons Example: "Find at least30 films of the same
caegoy which are R rated ard hawe no awards" (for
exanple, in order to orgarize afilm fesival). In the form
fill -in interface this taskrequressewerd queresto examine
thenumberof filmsin eah cdaegry. Thequery preview on
the other hand, gives an immediate picture of the relevart
cakegores The famfill-in is requred only to g& anexplicit
list of the films.

For each of the above task types sx were prepaed (18
tasksin total, seegpperdix A).

2.4.4. Subject Background Survey
The sunwey included 8 quesions which aserained the
experence level of the subjects with compuersin gereral
and with search enginesin paticular.

2.4.5. Subjective Preference Questionnaire

The subpdive preferene quesionmaire included 8
guestonsaimedat finding out which of the two interfaces(a
form fill-in with or without a query preview) the subjects
prefered and what ther atitudesare toward addng quey
previews.

2.5. The Experiment Design

The expeiment usal a within-sulect counter-bdanced
designwith 12 suljects Each subpd wastesed on both of
the interfaces, but the order of the interfaces was reversel
for half of the users A pamlld sd of taskswasusedon the
second interface to redue the chance of perfomance
improvemernt. Each set of tasksincludedthe three typesof
tasks(T1, T2, T3), with threetasksfor each of thesetypes.
The order of the task types within a task sé¢ was also
revered (each of the sx pemutaions was experiened by
two suljects) The order of the taskswithin eachtasktype
was fixed

2.6. Procedure

The subpds signeda consenform, filled out a background
survey received a brief demo of the form fill-in interfac
andthe query preview, and a 10 minute training sesson in
which they usedthe two interfaces (smilar tasksto the
acud taskswereused). During the experimen each subpa
perfomed 18 tasks(9 in each of the interfaces). At the end
of the experiment the subjects filled in the preference
guestonmaire. The experimenttook 50-60 minutes induding
thetrainng ard the questicmnares

2.7. Administration

Two experimerters were pregent One administered the
expermert, paformed the damo, presemed the tasks,amnd
measuredthe taskexecuton times. The other experimenter
was a vieweg who recoded nates abait the way sibjects
copal with the tasks and about problems during the
expermert. Thetime tha the subgcts sgntin usng eah of
theinterfaces wasrecaded(siwccessfulcompletion time of a
task) The® times did na include setup times of the
prograns.

3. Resaults

3.1. Timefor Completing the Tasks

Talde 1 summaiizesthe times for conpleting each of the
task types for novices (clearly spedfied T1, undearly
specfied and partially relevant T2, undeary speified and
fully relevant: T3) for each of the interfaces (with and
without preview). Figure 6 preentstheseresuts as a bar
chat.

For T1 tasksthe interface with the query preview yielded
slower performarce than the interface withou a quey
preview (t(35 = 2.44, p < 0.05. For T2 ard T3 tasksthe
interface with the query preview yielded faser perfomance
thanthe interface without a query preview (t(35)=8.77,p <
0.05 and t(35) = 14.0, p < 005, respetively). The
statsticd andysis usedone-tailed paired two-sanple t-test
for means. Each task is consdered spaaely leadirg to
degreesof freedomof 35



3.2. Expert Performance

Two expert users (the dewlopers of the two interfaces)
perfomed the sanetasks(aveage completion timesappar
in Talde 2). Theserestts aremeantto indicate the potenial
for performance afer exriene. No statigicd andysis was
perfomed.

3.3. Subjective Satisfaction

Thesubpds answesd Sx quesitonsabaut their prefeerces
guanifying their prefelerceson a 1 to 9 sale (with higher
numkersindicaing stronge prefererces) The first questian
exaninedthe gererd preference of subectsfor usingaform
fill -in interface with or withou a quel prevew (Tablke 3
and kgure 7).

The resuts showeda statisticdly signficance differerce
(t(11) = 2.82 p < 0.05) for the interface with a query
preview overtheinterface without aquery preview. The rest
of the quesions examined more spedficdly what the
subjeets thoudht about the interfaces. The resuts (averag
scores, standard devations minimums and maxmums)
appear in Tabke 4. Figue 8 pre®nts these resuts in a
histogam

The scoes for all of the questims were stdistically
significanty abowe the mid-point scde vaue of 5.0 (t(11) =
3.86 6.20, 7.71, 224,and2.58 respetively, p < 0.05)

4. Discussion

Our findings suppot the hypothesisthat for the undearly
specfied tasksthe interface with a query preview yields
morerapid perfomarce thanthe interface without a query
preview. For both typesof the undearly specified tasksthe
improvemert in peformarcewassigrificart (atthelevd of
0.05) 1.6 timesfaste for T2 tasksand 2.1 timesfaser for
T3 tasks.For the clearly specfified tasks(T1), as expected,
the form fill-in performed slightly beter. The resuts with
two expet users(the dewelopers of the interface) showed
similar oucomes(slightly slowerfor T1 tasks 2 timesfaser
for T2 tasks and2 4 timesfaser for T3 tasks).

4.1. Clearly Specified Tasks (T1)

As expeded usersof the form fill-in interface for cleaty
specfied tasks pedrmed more rapdly since they were ale
to find the answerby sulmitting a single form fill -in query.
The query preview had no advantge since its atrributes
were not relevant to the query. Howewer, users of the
interface with the query preview performed only slighty
worse (10% dower). The usersspernt 2-3 seondsin the
guery preview, idenffi ed that its attibutes are not relevant
for thetaskandcortinuedto therefinementphase

4.2. Unclearly Specified Tasks, with Partial Relevance of
the Query
Preview Attributes (T2

Although ot all the atiributesin thetaskspecificaion could
be spedfied using the quey preview, the insght gained
from the query preview erabled usersto eiminate sane
poterial zero hit quelies in advarce, corcentrating in the
refinemert phaseon a much smaller se of possble queries.
Apparently, the quely preview emabled the usersto redwce
the seach spae significanty, and therefore find the ansver
morequickly.

4.3 Unclearly Specified Tasks, with Full Relevance of the
Query

Preview Attributes (T3

For undearly speified tasksthe full power of the query
preview was usd. The query preview enabled the usersto

seeimmediately which of the possble queiies should be

submtted. The usersloadel the refinement phaseony for

submitting the query ard viewing the resuts. The users
perfomed the refinement phasewith a high confiderce that
they woud get the expected resuts. On the other hand in

theinterface withouta query preview, the usershadno clue
aboutwhich of the possibé queies will give the expeted
result They hadto try sevea possble queiies, sulmitting

5-6 querieson avaage unil they got a sdisfactory answer
Although the responsetime for eah such query was
immedate (1 seond) the time for fill-ing in the

specficatons of eah query (5-10 seconds) caused the
significantdifferenesin performane.

4.4. Performance | mpr ovement
Thefollowing smple modd for theperfomeance timein the
refinemert stage canbe ugdto exdain the resuts:

performarce time = no_of queiesx query time
where
quey_time=fill-in_time + responsetime + analysis_ime

The fill-in_time, respons_ime, and andysis time are the
average timesfor fill-ing in a quey, geting a responsend
andyzing the resuts, resgdively. The respone timeis a
funcion of sewerd paranetersswch as theomgexity of the
query, the size of the datlase the load on the database
server the number of the retrieved ertities ard the loadon
the nawork. The time for aralyzing the results is
deermined by the numbe of retieved elemerts. In our
expermert the responsetime was shot (1 second, the
avelge andysis time was small (andysis of zero hits).
Thus, the main factorswere no_d_queries and fill-in_time
For the T3 and T2 tasks,the quey preview achieved the
perfomance improvement by redwcing the no_of _queries
yielding a studion in which:

preview _time + (No_d_queri€Sefnemen X query_time) <
no_of_aerieSorm_i-in X query_time



In the common stuaton whete the accessto the daabag
would be through a network, the responsdime would be
typicdly larger than orne seond and the peformarce
improvemert which is achieved for T2 and T3 taskswould
beeven geate.

Theresuts showtha for different types of tasksthe query
prevew adieves different rates of peformarce
improvemert in comparisonwith the tradtiond form fill -in

interface (from 0.1 timesdowerin T1to 2.1 timesfagerin

T3). The performance improvement which follows from the

redudion in the number of requred queties dependson

seveal palameters.Onre paraneter is the clarity of the task
specficatons In cleally spedfied tasks the number of

gueresrequred in a form fill-in interface is smdl, herce
there is no paertial for improvemert. Another impotant
parangeris the relevance of the query preview attributesto

the task. Two additional paranders are the significanc of

thequery prevew attributes inpruning the seach space and
theresobltion of the attribute values For example, if raing

Ris requiled ard almostall the filmsin the databag are of

rating R, this atribute, athough relevart, hasinsgnificant
contibution to the peformarce improvemert. When
numeic attributes suchasthe year of produwction or lengh

of the film are preenedin a query preview, the possble

values for the® atributes are pregned using sone pre-
definedresdution (for example, al0yearresdution). Tasks
which require higher resdution for an attribute thanthe one
provided inthe preview will gain a smdler berefit from the
preview.

In our expeiiment, the quely preview yielded a greater
perfomance improvement for T3tasks (ful relevane of the
guerypreview atributes)thanfor T2 tasks(patial relevarce
of the quey preview attributes). Tha resut might suppot
the assunption that better relevane of the query attributes
to the task yields a greater performane improvwenent
However as other pamameters might be involved for
exanple, significane of atributes addtiond experiments
areneacked.

4.5. Learning to Usea Query Preview

We found tha it was easy for users with experierce in
gueryng a databaseusingthe form fill-in interfece to learn
the query prevew interface ard take adwanfBge of the
informaion it supplies.After 10 minutesof training, novice
perfomance was ony 20-30% slower than experts
However sane of the users during training and in few
casesduting the experimert, continued to the refinemen
phasetoo ealy, skipping the examination of one of the
relevant atributes. That hgppenedwhen nat all the task
attibutescoud befourd in the giery preview. For exanple,
when perfaming a task with corditions on rating (in the
qguery preview), year (not in the query preview) and
category(in the query preview), the fact that the year could
not be spesified in the query prevew, causedsone of the

subjets to cortinue to the refinement staye without
examining the information for the category attribute. Tha
problemseemedto diminish with expeiience

4.6. Subjective Satisfaction

The usersstatidicaly signficartly prefered the interfac
with the query preview over the interface without it. They
stakedthat the query preview was helpful, erabling themto
seart faser andlearnmoreaboutthe database(smresfor
these questbns were statidicaly sigrficartly abowe the
mid-point). We bdieve tha this subpdive satisfadion
comesna only from the improvementin performarce time
which is experierced by the subpds but alsofrom geting
beter contrd in perbrming the tasks

Thesugggstel improvements elaedto userintefaceissies:
supplyirg a way to clear a group of related check boxesin
one dep a more immediate refreshingof the preview bars
whenchangirg atribute valuesin the query preview, ec.

The signficant preferene that subpds showel for
including query previews in seach engnesthey curertly
use(in addtion to the objecive performana improvament
for two of the task types) ercoumages mare effort in
undersindng anddevdoping quel preview interfaces.

5. Conclusions

5.1. Impact for Practitioners

This user study showsthat queay previews are powerfu
toolsfor browsirg data warehousesQuery previewsgive an
insight abou the dataébasetha is being searched and guide
usersm thequery formulaton process.

Taskstha hawe undear definitions geneally lead to longer
task campleton times in regdar form fill-in interfeces
Query prevews are very usdul in thesesituaions The
beneits obtained deper highly on the relevarce of the
query atributes to the atributes usedin the preview. The
costsintrodued by the preview are nedigible with respet
tothebenefts (eg., shortdelaysin query previewload time
implemertation costs,extratraining for the preview, &c.).

We sawthat tasksthat havea cleardefinition (regardessof
the relevarce of the taskto the quey preview)were easily
executabk on a regdar form fill-in interface. Query
previews were nat nealed in these situdions and, as
anicipaed theyintroduedsmall delays.

In networlked environments, we expe&t greder benefts from
a query preview than the ores we obsrved in this
expermert. As the databasesize gds larger, we think tha
the benefits of a query preview will be more appeciated by
theuser



An interestng outcome of this study is thatthe expet user
perfomance and the novice user performarce are similar.
Hene, the previews are slown to be easyto use,lean, and
possibly remember. Besices, due to the application of
dynamic querying paadgms (e.g., visual repregnaton of
guery compmerts, immediat fealback, revesible actions,
etc) they are alsohighly fauk tolerant.

Most of the userspreferred the query preview. This is
probally dueto the fact that users gain greaer contrd and
insight abou the datdbasewhile using a prevew. Viewing
the daa digtribution over the whole space of records was
very hdpful for the users Immedate feedtadk tha was
givento userswasaso found to be very usefil. Howeve,
relevarce of the preview attiibutes to the most commorly
usedatributesshoud be highto maxmize the berefits.

5.2. Suggestions for Futur e Researchers

We suggesttha future experimenersexplbre

* expermerts in netwoked environmentsshoutl be run,

* expermerts in tandem with other interface types(eg.,
dynamic querying) shoud be consdered

» othertasktypesshoud be explored lessrelevant less
Clear, etc.,

» expermerts with varety of usersshaild be condicted
(with mare thantwo expertsfrom different domains),

» other paranders that effect the quey preview usag
shouldbe aralyzed,

» other data types shoud be exdored: picture sound,
non-rdational, et.,

* aconcete measue of cleanessand reevarce of the
queryshoutl ke defined, ard

» scahbiity of thequery previewswith the databag size
shouldbe aralyzed.

5.3. Refining the Theory and Other Suggestions

This experiment is the first user stud/ done on query
previews. Prevous work suggets [3,4,7] that quey
previewsform a usetil meansof informaton exgoration in
networled systens. This user study on query previews
showsthat it is a powerful appra@achto databag browsing
for various Bskseven in non-retworked ervironments

The expeliment showsthat tasktypesplay a critical role in
perfomance. With this sudy a taxonany of tasktypesfor
qgueryng with query previews was introdwced (clear vs.
unclkear, rdevantvs. irrelevart). More corcree measuesfor
clearressand relevane are neeced We recanmend tha
administrators d future stidies efine the tasktypes inmore
deil.

The resuts obtained from this expeiment suppot our
hypotteses.We obseved numeous berefits in usng a
guery preview. Howe\er, thete are peogde who are usedto
form-fill-in-only appraaches. These users might coninue

usingthe form-fill-in-only appraachand skip extensonsto
it (unlessthey receive the neeessaryamourt of feedeack).
The extensionsshouldenalte a snooth and easytranstion
betweentheinterfaces.
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Appendix A: Task List
Typel-1) Finda film tha saisfiesthe following constaints gven in the following preferene orde:

* Year90-95
» Populaity 5-8
* Lengh 90-12 minutes

addess:

11.

12.

 Thais relaked with “Devils”

A. Veemsany and S. Navathe, Querying, Navigating
and Msudizing aDigital Library Catalog. Proceedings
of the Secord Intermational Corferene on the Theory
and Pradice of Digital Libraries, 1995 avalabke
online at http://www.csd.tamu.eduDL95.

C. Williamson and B. Shreiderman The Dynamic
Home Finder: Evduating Dynarmic Queriesin a Real-
Estde Information Exploration Sysem, Proceedings of
ACMSIGR '92 Confererce 1992 pp. 338-316.

Typel-2) Finda film tha saisfiesthe following constaints gven in the following preferene orde:

* Year30-40
* Populaity 0-5
* Lengh 80-1@® minutes

* Thais relaked wth “Agerts”

Typel-3) Finda film tha saisfiesthe following constaints gven in the following preferene orde:

e Year85-95
* Populaity 5-5
» Shortestvadlable film

Typel-4) Finda film tha saisfiesthe following constaints gven in the following preferene orde:

* Year82-85
* Populaity 6-7
* Longestavailalde film

Typel-5) Finda film tha saisfiesthe following constaints gven in the following preferene orde:

» Latestfilm by Hitchcock Alfred

Typel-6) Finda film tha saisfiesthe following constaints gven in the following preferene orde:

» Eatiest flm by WayneJohn

Type2-7) Finda film tha saisfiesthe following constaints gven in the following preferene orde:

e PG-13
e Year91-95
e Musicd
e War
e Year70-91

e Musicd



*  War

e Year70-95
 Comaly
e Musicd

Type2-8) Finda film tha satisfiesthe following constaints gven in the following preferene orde:

* AwardWinning
* Lengh80-85
* Action
e Horror
* Lengh90-95
» ScierteFiction

e Action

* Lengh85-13
e Weskrn
e Musicd

Type2-9) Finda film tha saisfiesthe following constaints gven in the following preferene orde:

e PG-13
* Populaity 5-6
» ScierteFiction
e War
* Populaity 7-8
» ScierteFiction

e War

* Populaity 6-8
e Dram
e War

Type2-10) Find a film that saisfies hefollowing constaintsgivenin the following prefererceorcer:

* AwardWinning

e Year60-60
* Action
e Horror

e Year70-70
» ScierteFiction
» Action

e Year65-66
 Comaly
e Horror

Type2-11) Find a film that saisfies hefollowing constaintsgivenin the following prefererceorcer:

e PG-13
* Populaity 7-7
e War
Musicd

* Populaity 8-8
«  War



e Musicd

* Populaity 6-7
 Comaly
e Horror

Type2-12) Find a film that saisfies hefollowing constaintsgivenin the following prefererceorcer:

* AwardWinning
* Lengh90-1®
» ScierteFiction
* Action
* Lengh100-220
» ScierteFiction

* Action
* Lengh110-130
e Dram
* Action

Type3-13) Find AT LEAST 5butLESS THAN OR EQUAL TO 10 films ard thenform a cdledion from thesefilms. Note
tha thefilms shoud be fromthe SAME CATEGORY andthey shoud satsfy the fdlowing constrants:

* AwardWinning
* R

Type3-14) Find AT LEAST 30 but LESS THAN OR EQUAL TO 40 films and then form a colledion from thesefilms.
Notethat the fil ms shald be fromthe SAME CATEGORY andtheyshoud stisfy the following constaints:

* No Awards
e R

Type3-15) Find AT LEAST 5butLESS THAN OR EQUAL TO 10 films ard thenform a cdledion from thesefilms. Note
tha thefilms shoud be fromthe SAME CATEGORY andthey shoud satsfy the fdlowing constrants:

* No Awards
« PG-13

Type3-16) Find AT LEAST 3butLESS THAN OR EQUAL TO 5 films andthenform a cdledion from thesefil ms. Note
tha thefilms shoud be fromthe SAME CATEGORY andthey shoud satsfy the fdlowing constrants:

* AwardWinning
« G

Type3-17) Find AT LEAST 40 but LESS THAN OR EQUAL TO 50 films and then form a colledion from thesefilms.
Notethat the fil ms shald be fromthe SAME CATEGORY andtheyshoud stisfy the following constaints:

* No Awards
e G

Type3-18) Find AT LEAST 3butLESS THAN OR EQUAL TO 4 films andthenform a cdledion from thesefil ms. Note
tha thefilms shoud be fromthe SAME CATEGORY andthey shoud satsfy the fdlowing constrants:

* No Awards
« PG



