
Visual Anal ytics with Jigsa w

Carsten Görg� Zhicheng Liu† Neel Parekh‡ Kanupriya Singhal§ John Stasko¶

School of Interactive Computing & GVU Center
Georgia Institute of Technology

ABSTRACT

This article brie�y introducesthe Jigsaw systemand describes
how we usedit in analysisactivities for the VAST '07 Contest.
Jigsaw is a visualanalyticsystemthatprovidesmultiple coordi-
natedviewsto show connectionsbetweenentitiesthatareextracted
from acollectionof documents.
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1 INTRODUCTION

The Jigsaw systemprovides multiple views that show connec-
tions betweenentitiesacrossdocuments.We designedJigsaw
with usabilityandsimplicity askey designfeatures– its operations
shouldbeintuitiveandeasyto use.For adetaileddescriptionof the
system,wereferthereaderto a regularpaper[3] aboutJigsaw in
theVAST '07 proceedingsandto avideoontheprojectwebsite[2]
that shows interactionwith the system. Furtherdetailsaboutthe
analyticprocesswe usedto work on theVAST '07 contestarede-
scribedin [1].

2 J IGSAW SYSTEM

Jigsaw presentsinformationaboutdocumentsandtheir entities
throughsix differenttypesof views. Therefore,theavailability of
signi�cant screenspaceis very bene�cial – we useda computer
with four monitorswhile exploring thecontestdataset.

Jigsaw 'sviewsdonotshow theentiredatasetatoncebutusean
incrementalquery-basedapproachto show a subsetof thedataset.
At start-upthe views are�rst emptyandthe analystcanpopulate
themeitherby queryingfor entitiesor later by expandingentities
(showing otherentitiesthey areconnectedto) thatarealreadyvis-
ible in oneof the views. This approachallows Jigsaw to han-
dle largerdatasets.Thefollowing views,which canbeinstantiated
multiple times,arepartof thesystem:

The List View draws links andusescolorsto show connections
betweenentities.It allowsusersto specifythenumberof lists
thataredisplayed,thetypeof entity shown in eachlist, andit
offersmultiplesortingoptions.

The Graph View displaysconnectionsbetweenentitiesand re-
ports in a node-link diagram. It provides the possibility to
explore the network step-by-stepby expandingandcollaps-
ing nodesto show or hide their connectedentitiesor reports,
respectively.
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TheScatter Plot View highlightspairwiserelationshipsbetween
any two entity types.It supportsfocusingonaspeci�c subset
of entitiesby rangesliders.

TheText View displaystheactualreports,highlightstheentities
within them,andshows how oftena reportalreadyhasbeen
displayed.

TheTime Line View shows entitiesthatareconnectedto a date
onatimeline. It supportszoomingin onaspeci�c timerange.

TheCalendar View providesanoverview of the reportsandthe
entitieswithin themaccordingto the publicationdateof the
reports.

The views arecoordinatedusingan event mechanism:interac-
tionswith oneview (selecting,adding,removing, or expandingen-
tities)aretransformedinto eventsthatarethenbroadcastto all other
views. Thus,the views of the systemstayconsistentandprovide
differentperspectiveson the samedata. Jigsaw alsohasan op-
tion to turn event listening off in casea speci�c view shows an
interestingdatasubsetthatshouldnotbechanged.

Figure1 shows four differentviews that displaydatafrom the
VAST '07 contestdataset.TheList View shows theorganizations
to which Luella Vedric is connected(the lines from the personto
theorganizationcolumn)andalsowith whomelseshehasconnec-
tions (theorangecoloredentitiesin thepersoncolumn). TheText
View shows the four reportsin which Vedric is mentioned. The
GraphView displaysVedric's connectionnetwork: thereportsshe
is mentionedin aswell astheentitieswithin thosereports.Finally,
theCalendarView givesanoverview of reportspublishedin June,
July, August, and September2003 and shows the entitiesof one
selectedreporton theside.

3 ANALYTIC PROCESS WITH J IGSAW

We usedJigsaw to explore the VAST '07 contestdataset and
identify anunderlyingplot. SinceJigsaw doesnotpresentthemes
within a reportcollection,it did not remove theneedfor usto read
thereports.Instead,Jigsaw actedasavisualindex ontothereport
collection and helpedus �nd the most importantreportsto read.
While working on the contestdatasetwe realizedthat repeatedly
readingreportsis important to incrementallyexpandknowledge
aboutthedatasetandto understanddetailsin theunderlyingplot.

Thepossibilityof having multiple instancesof oneview wasone
featureof Jigsaw thathelpedusduringtheanalysis.Wecouldfol-
low differentthreadsin parallelduringour investigationandwhen
two threadsseemedto merge or at leastseemedto be related,we
couldcreatea new view containingtheentitiesof boththreadsand
investigatefurtherwith thiscombinedandextendedsetof entities.

Having multiple instancesof oneview wasalsousefulin another
context: we usedmultiple instancesof theText View to groupre-
ports(e.g. we hadmultiple Text Views openwhereeachshowed
thereportsaboutakey personin theplot). A missingfeaturein this
approachwasto beableto easilyseethereportsthatarepresentin
morethanoneof theText Views.

The Graph View helpedin �nding highly connectedentities.
This view providesa layoutalgorithmthatarrangesthereportson



Figure 1: The List View, Text View, Graph View, and Calendar View showing data from the VAST '07 dataset.

a circle, putsall entitiesthat areconnectedto only one report in
the outerareaof the circle, and all entitiesthat are connectedto
multiple reportsin the innerareaof thecircle. This representation
allows analyststo quickly �nd andfocuson entitiesof a subsetof
thedocumentcollectionthatarehighly connected.

Anotherusefulapproachwe appliedwasto increasethecontext
of an entity collectionstep-by-step.We began by putting a small
entity collectionin the GraphView, expandedall theseentitiesto
get the reportsin which they occur, and then expandedall those
reportsto get their entities.Next, we exploredthis new entity and
reportset in moredetail in oneof the otherviews andby reading
the reportsin order to decidewhich of the new entitieswould be
relevant. We removed the onesthat werenot of interestandthen
wecontinuedto expandthecontext again.

Onedrawbackof Jigsaw found during our investigation was
themissingfunctionalityof beingableto changetheextracteden-
tities on the �y . Sincethe systemusesthe co-occurenceof enti-
ties to build the connectionnetwork, it is crucial that the entities
areproperlyidenti�ed. Missing or unidenti�ed entitiesresult in a
knowledgegap:connectionsthatarenottherecannotbevisualized.
To overcomethis shortcomingwe will extendJigsaw 's function-

ality to allow theuserto add,remove, or changeextractedentities
dynamically.
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