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ABSTRACT

This article brie y introducesthe Jigsaw systemand describes
hov we usedit in analysisactiities for the VAST '07 Contest.
Jigsaw is avisualanalyticsystemthat providesmultiple coordi-

natedviewsto shav connectiondetweerentitiesthatareextracted
from a collectionof documents.
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1 INTRODUCTION

The Jigsaw systemprovides multiple views that shav connec-
tions betweenentities acrossdocuments. We designedJigsaw
with usabilityandsimplicity askey designfeatures- its operations
shouldbeintuitive andeasyto use.For a detaileddescriptiorof the
systemwe referthereadetto aregularpaper3] aboutJigsaw in
the VAST '07 proceedingandto avideoontheprojectwebsite[2]
that shavs interactionwith the system. Furtherdetailsaboutthe
analyticprocessve usedto work onthe VAST '07 contestarede-
scribedin [1].

2 JIGSAW SYSTEM

Jigsaw presentsnformation aboutdocumentsandtheir entities
throughsix differenttypesof views. Therefore the availability of
signi cant screenspaceis very bene cial — we useda computer
with four monitorswhile exploring the contestdataset.

Jigsaw 'sviewsdonotshav theentiredataseatoncebutusean
incrementaluery-base@pproachto shav a subsebf the dataset.
At start-upthe views are rst emptyandthe analystcanpopulate
themeitherby queryingfor entitiesor later by expandingentities
(shaving otherentitiesthey areconnectedo) thatarealreadyvis-
ible in one of the views. This approachallows Jigsaw to han-
dle largerdatasetsThefollowing views, which canbeinstantiated
multiple times,arepartof the system:

The List View draws links andusescolorsto shav connections
betweerentities.|t allows usergo specifythe numberof lists
thataredisplayedthetypeof entity shavn in eachlist, andit
offersmultiple sortingoptions.

The Graph View displaysconnectionsdetweenentitiesand re-
portsin a node-link diagram. It provides the possibility to
explore the network step-by-stefby expandingand collaps-
ing nodesto shaw or hide their connectecentitiesor reports,
respectiely.
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The Scatter Plot View highlightspairwiserelationshipsetween
ary two entity types.It supportdocusingon a speci ¢ subset
of entitiesby rangesliders.

The Text View displaysthe actualreports,highlightsthe entities
within them,andshavs how often a reportalreadyhasbeen
displayed.

The Time Line View shaws entitiesthatareconnectedo a date
onatimeline. It supportzoomingin onaspeci c timerange.

The Calendar View providesan overview of the reportsandthe
entitieswithin themaccordingto the publicationdateof the
reports.

The views are coordinatedusing an event mechanism:interac-
tionswith oneview (selectingadding,removing, or expandingen-
tities) aretransformednto eventsthatarethenbroadcasto all other
views. Thus,the views of the systemstay consistentand provide
differentperspectieson the samedata. Jigsaw alsohasan op-
tion to turn event listening off in casea speci c view shavs an
interestingdatasubsethatshouldnot bechanged.

Figure 1 shaws four differentviews that display datafrom the
VAST '07 contestdataset.The List View shows the organizations
to which Luella Veedric is connectedthe lines from the personto
the organizationcolumn)andalsowith whomelseshehasconnec-
tions (the orangecoloredentitiesin the personcolumn). The Text
View shaws the four reportsin which Vedric is mentioned. The
GraphView displays\edric's connectiometwork: the reportsshe
is mentionedn aswell asthe entitieswithin thosereports.Finally,
the Calendaiew givesanoverview of reportspublishedin June,
July, August, and Septembef003 and shaws the entitiesof one
selectedeportontheside.

3 ANALYTIC PROCESS WITH JIGSAW

We usedJigsaw to explore the VAST '07 contestdatasetand
identify anunderlyingplot. SinceJigsaw doesnotpresenthemes
within areportcollection,it did notremove the needfor usto read
thereports.InsteadJigsaw actedasavisualindex ontothereport
collectionand helpedus nd the mostimportantreportsto read.
While working on the contestdatasetve realizedthat repeatedly
readingreportsis importantto incrementallyexpand knowledge
aboutthe dataseaindto understandietailsin the underlyingplot.

Thepossibilityof having multiple instance®f oneview wasone
featureof Jigsaw thathelpedusduringtheanalysisWe couldfol-
low differentthreadsin parallelduring our investigationandwhen
two threadsseemedo meige or at leastseemedo be related,we
couldcreatea new view containingthe entitiesof boththreadsand
investicatefurtherwith this combinedandextendedsetof entities.

Having multiple instance®f oneview wasalsousefulin another
contet: we usedmultiple instancef the Text View to groupre-
ports (e.g. we had multiple Text Views openwhereeachshaved
thereportsaboutakey personin theplot). A missingfeaturein this
approachwasto be ableto easilyseethereportsthatarepresenin
morethanoneof the Text Views.

The Graph View helpedin nding highly connectedentities.
This view providesa layoutalgorithmthatarrangegshe reportson



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

a circle, putsall entitiesthat are connectedo only onereportin
the outer areaof the circle, and all entitiesthat are connectedo
multiple reportsin theinnerareaof the circle. This representation
allows analystgto quickly nd andfocuson entitiesof a subsebf
thedocumentollectionthatarehighly connected.

Anotherusefulapproachwe appliedwasto increasehe context
of an entity collection step-by-step.We began by putting a small
entity collectionin the GraphView, expandedall theseentitiesto
getthe reportsin which they occur andthen expandedall those
reportsto gettheir entities. Next, we exploredthis new entity and
reportsetin moredetail in oneof the otherviews andby reading
the reportsin orderto decidewhich of the new entitieswould be
relevant. We removed the onesthat werenot of interestandthen
we continuedo expandthe context again.

Onedrawvbackof Jigsaw found during our investigation was
the missingfunctionality of beingableto changethe extracteden-
tities on the y . Sincethe systemusesthe co-occurencef enti-
ties to build the connectionnetwork, it is crucial that the entities
areproperlyidenti ed. Missingor unidenti ed entitiesresultin a
knowledgegap: connectionshatarenottherecannotbevisualized.
To overcomethis shortcomingve will extendJigsaw 's function-

ality to allow the userto add,remove, or changeextractedentities
dynamically
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