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ABSTRACT

Data repositoriesaroundthe world hold mary thousandsf data
sets.Findinginformationfrom thesedatasetsis greatlyfacilitated
by beingableto quickly andef ciently brovseremotedatasets.In
this note,we introducethe Iconic RemoteVisual DataExploration
tool(IRVDX), whichis avisualdatamining tool usedfor exploring
the featuresof remoteanddistributeddatawithout the necessityof
downloadingtheentiredataset.IRVDX emplgys threekindsof vi-
sualizationsoneprovidesareducedepresentationf the datasets,
which we call Datasetcons. Theseiconsshav the importantsta-
tistical characteristicef datasetsandhelpto identify relevantdata
setsfrom distributed repositories. Another oneis called the Re-
moteDataseVisualBrowserthatprovidesvisualizationgo browse
remotedatawithout downloadingthe completedatasetto identify
its content. The nal one providesvisualizationsto shav the de-
greeof similarity betweenwo datasetsandto visually determine
whetherajoin of two remotedatasetswill be meaningful.
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1 INTRODUCTION

Datarepositoriesaroundthe world containmary tensof thousands
of dataset@indare growing exponentially It is dif cult now and

in the future it may not be possible,even with high performance
networks, to consolidatehe datainto a singlerepositoryfor a data

mining analysis.Thereasondor thisare:

Time and effort. it is not practicalto download all relevant
data.

Size somedatasetsretoo big to move.

Legal. it may be aginstthe law to combinecertaindatasets
whentheresultwill violate privacy laws.

Compleity. the structureof somerepositoriesmay be too
complex to bemoved.

Data Revisions. mary datasetsare constantlyupdatedand
downloadinga snapshotouldbiasananalysis.
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Figure 1: Dataset Icons for the UCI KDD Archive.

To addresstheseproblemswe have developeda tool called
IRVDX for distributedvisualdatabrowsing. It addressethreema-
jor questions:

How to identify remoteanddistributeddatasetsthatmay be
relevantto ananalysisproblem?

How to browse remote datawithout rst downloading the
completedataset?

How to identify columnsin distributed datasetsthat canbe
usedto fuse the datasetsin orderto extract additionalin-
sights?

In IRVDX we introducethe conceptof Dataselconsto identify
relevant datasetdrom remotedistributed repositories. A Dataset
Icon is a reducedrepresentationf a datasethat shavs summary
and statisticalcharacteristic®f the datasetthat areimportantfor
datamining. A Dataseticon providesa succinctvisual summary
of aremotedatasetOur rst Datasetcon, shavn in Figurel, rep-
resentsa datasetusingmodi ed box plots thumbnails. Theicon
shavs the numberof attributesin the datase{columns) typeof at-
tribute (continuousor cateyorical), distribution of attributesin the
datasetandsizeof dataset.Our users,dataminers,tendto befa-
miliar with this representatioandeasilyunderstandt.

The next problemfor a scientistafter he or she nds a dataset
thatlooksrelevantis to browsethedata.Figure2 shavs ourremote
datasebrowser Usersclick ontheiconto pull up ourbrowvser The
intentis to provide a simpleremotebrowsing capabilityto helpthe
scientistavoid pulling over irrelevantdata.

The visualizationin Figure 2 consistsof two panes. The top
panesummarizeghe statisticaldistributions of the attributes. The
summaryinformationincludesthe nameof the column,numberof
attributes, numberor records,and size of the dataset. The lower



Figure 2: Remote Dataset Browser.

paneshovsthe mostfrequentvalues rangesandafew otherstatis-
tics. By looking atthedisplaya dataminershouldbeableto decide
if thefull datasetvould beappropriatgor furtheranalysis.
Finally, Figure3 shavstherelationshipdetweercolumnsn two
datasetsTherelationshipsarecalculatedoy comparingdatatypes
andusingthe statisticaldistributionsto suggestolumnsthat may
be related. We currentlyusea simple pseudometric basedon the
inter-quartilesof the distribution to determinesimilarity.

2 RELATED WORK

Relatedwork for this researchs concentratedn the elds of in-

formation visualizationand visual datamining. Papers[8] and
[4] presentvell-known classi cationsof informationvisualization
techniguesasedon the datatypesand visualizationtechniques.
We mainly used 2-dimensionalvisualizationtechniques. There
areothernotabletechniquedor informationvisualizationcurrently
available[5],[7],[6]. Ournotionof interactionanddirectmanipula-
tion follows [1].

Iconic visualizationsarealsostudiedextensiely in mary elds.
The paper[10] describeghe use of icons as symbolic paramet-
ric objectsto visualizefeatureattributes. Our approachis to use
Datasetconsasatiny representationf thestatisticalanddatamin-
ing characteristic®f a dataset. Our approachalso makes useof
someof the Visual Scalabilitytechiniquegpresentedn [3].

Existing visual datamining research9] focuseson improved
techniquedor understandingariousclasse®f dataandon under
standingaspectf the underlyingdatamining models. This re-
searchwork focusesmore on distributed andremotedatasetsand
ontheinformationaboutadataset,wherewe provide visualizations
to gure outwhich datasetsarerelevantfor a particularanalysis.

3 CONCLUSION

We have implementedRVDX andhave it runningat the National
Centerfor DataMining. We have createda meta-dataepository
wherewe storestatisticalpropertiesof thedatasetandothermeta-
datanecessaryo produceouricons. Theimagesarepre-computed

Figure 3: Relationship between data sets.

for performance.Our visualizationsareimplementedusing SVG
graphicsfor portability andrunin essentiallyary browser

Althoughwe have not donea CHiI-style formal userstudy our
usersdataminer, nd thatour interfaceis signi cantly betterthan
thetextual description®f dataset@ndtext-basedsearcheshatare
commonlyusedby datarepositories. Our experienceis thatit is
mucheasierandfasterto navigatethroughlarge repositoriesusing
datasetconsthantextual datasetlescriptions.

If network conditionspermit,we will demolRVDX live atInfo-
Vis 2004 conferencén Texas.
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