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ABSTRACT

This article describesour useof the Jigsaw systemin working

on the VAST 2007 Contest. Jigsaw provides multiple views of

adocumentollectionandtheindividual entitieswithin thosedoc-
uments,with a particularfocus on exposingconnectionsbetween
entities. We describehow we re ned the identi ed entitiesin or-

derto betterfacilitate Jigsaw 's useandhow the differentviews

helpedusto uncorer key partsof the underlyingplot.
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analysisjnformationvisualization multiple views

Index Terms: H.5.2[Information Systems]: Information Inter
facesandPresentation—Usénterfaces

1 INTRODUCTION

We worked on the VAST 2007 Contestusing the Jigsaw sys-
temthatwe have beendevelopingwithin the SoutheasterRVAC.

Jigsaw is implementedn Java and provides multiple views of

the documentdn a collectionaswell asthe entitieswithin those
documentslts speci ¢ focusis to illuminate connectiondetween
entitiesacrosghe documentsWe referthe readerto a regular pa-
per[2] aboutligsaw in the VAST'07 proceedingsndtheproject
website[1] for detailsaboutthe systemandits views. This article
focuseson the processawe followed in working on the contestand
the changegnadeto the systembasedon whatwe learnedin that
process.

2 ANALYTIC PROCESS

Jigsaw doesnot have capabilitiesfor nding themesor concepts
in a documentcollection. Instead,it actsmore asa visual index,
helpingto shav which documentsreconnectedo eachotherand
which arerelevantto a line of investigation being pursued. Con-
sequentlywe beganworking on the problemby dividing the news
reportcollectioninto four pieces(for the four peopleon our team
doing the investigation). Eachof us skimmedthe 350+ reportsin
our own uniquesubsejustto becomeamiliar with generathemes
discussedn thosedocuments. We also jotted down notesabout
peopleorganizationor eventsto potentiallystudyfurther

Next, we cametogetherand usedJigsaw to examinethe en-
tire news reportcollection. Jigsaw expectsanxml le asinput;
the le identi es the uniquedocument&ndthe entitiesin thedoc-
uments. We wrote a translatorthat would changethe text reports
andthepre-identi ed entitiesfrom the contesidatasetinto thexml
formthatJigsaw canread.WethenranJigsaw andexploreda
numberof the potentialleadsthatwe eachidenti ed by our initial
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skim of thereports. At rst we looked for connectionsacrossen-
tities, essentialljthe samepeople organizationor incidentsbeing
discussedn multiple reports.

Surprisingly therewasrelatively little in theway of connections
acrosentitiesin thedocumentsAfter about6é hoursof exploration,
we really hadno de nite leads,just mary, mary possibilities. So
wereturnedo thetext reportsandsometeammemberseadsubsets
of thereportsthey hadnot examinedbefore. At thatpoint, we be-
ganto identify somepotential‘interesting”activities andthemesgo
examinefurther Whatalsobecamelearwasthatthetime we spent
earlierexploringthedocumentsn Jigsaw wasnotwastedime. It
helpedus becomemorefamiliar with mary differentactiities oc-
curringin thereports.Thus,nev moredeliberate=xaminationsand
reading9f the documentdeganto uncorer morepromisingleads.
Webeganto nd connectiongcrosssomeactorsandorganizations
in thedataset.

We werecurious,however, why thoseconnectionglid not show
upin Jigsaw initially. Uponreturningto the systemwe learned
why. Someof the key entitiesin the plot we uncovered(r'Bear,
MadhiKim, GlobalWays CesarGil, etc.) wereeitheridenti ed as
entitiesin only someof the documentsn which they appearedr
they werenotidenti ed asentitiesatall. Jigsaw canonly visual-
ize thedocumentandentity informationprovidedto it (it presently
hasnoautomateckntityidenti cation capabilities) sotherewaslit-
tle for usto obsene (connections-wisah our rst useof thesystem
ontheproblem.

At this point, we decidedthatwe neededo updatethe entity in-
formationacrosshe documentollection. We startedwith the pre-
identi ed entitiesandwe createdsoftware thatwould scanall the
text documentsndidentify placesvheretheseentitiessimply were
missed.This procesgesultedn addingmorethan6000new entity-
to-documentnatchesverthewholecollection,andthustheentity-
connection-netark becamemuch more dense. The dravback of
this techniquewas that we also addedmore noiseby multiplying
unimportanior wrongly extractedentities. Thereforewe manually
checled the most frequententitiesfor validation and madea list
of falsepositive entities(wrongly classi ed or extracted)for each
entity type. We excludedtheseentitiesfrom the documentollec-
tion andwe manuallyaddedpreviously unidenti ed entitiesthatwe
noticedwhile readingthedocuments.

Thiswholeprocesgrovideduswith aconsistentonnectiomet-
work thatwasmostly devoid of falsepositives. Sincelessthanone
quarterof the entitiesacrosshe entirecollectionappearedn more
than onereport, we addedan option in Jigsaw that allows the
userto Iter outall entitiesthatappearin only onereport. Doing
soallows usto focuson highly-connecteentitiesat the beginning
of theinvestigation andto addfurther entitieswhenmorespeci c
questionsariselaterduringthe analysis We resumedxploring the
documentausingJigsaw andit was much easierfor usto track
down differentplot threadsand explore relationshipshetweenac-
torsandeventsgiventhis re ned entity information.

Onoursecondeadof thenewsreportswe noticedonemention-
ing therappen'Bear beingtakento the hospitalwith bumpson his
face. This seemedsuspiciousso we decidedto exploreit further
We issueda queryon r'Bear which broughthis entity into all the
views. Expandinghis entity in the graphview shovedthereports



in which heis mentioned Next we would turn to the text view and
examinethesereports. The text view highlightsall identi ed en-
tities andhelpsus seeotherpeople placesandorganizationsetc.,
thatarecandidategor furtherexploration.

We cannotstressenoughhow importantit is to simply readthe
reportscarefully Jigsaw is helpfulin this respecby identifying
asmallsubsebf reportsthatarerelevantto anideabeingexplored
andthatcanbe examinedclosely

In ourinitial investigationsof r'Bear, we noticedconnectiongo
Luella Vedric. We selectedvedric in the list view and expanded
her setof connectedentities. We found Vedric's connectiongo
Catherine(Collie) Carnesandexaminedthetext reportsabouther.
At this point we notedthe mentionof the AssanCircuswhich led
to furtherinvestications.By exploring the entity “ Assari we found
reportsmentioningthe Abdul Hassanalias. Manual exploration
of theimporter/exporterspreadsheete uncoveredthe connection
betweerHassanandGlobal Ways

Carneswasalsomentionedn a reportwith Faron Gardner, so
we investigatedhim too. Exploringthelist view shavedthatGard-
nerandCesarGil areconnecteavith mary of thesameentities.Gil
wasmentionedn the blog texts sowe madetheminto documents
andimportedtheminto Jigsaw aswell. By examiningtheseviews
andsimply readingthe blog, we notedthat CesarGil wentby the
chinshopeslias,andwe foundthe connectionbetweerCesarand
Collie andFaron thatarementionedn his blog.

Working on the VAST contestspurredus to make changesand
additionsto the Jigsaw view capabilitiesin theinitial versionof
thesystenreportedn [2]. ForinstanceJigsaw 'slist view would
loadall entitiesof onetypein ascrollinglist. For this datasetwith
over 2500peopleentities,thatwassimply impractical.Insteadwe
modi ed Jigsaw to only load a growing setof entitiesconnected
to whatis beingexplored,thusmakinglist examinationandinter
actionmuchmoremanageableWe alsomodi ed the text view to
countthe numberof timesa reporthadbeenviewed andto allow
eachtext view to benamed We frequentlyfoundourinvestigations
to have mary text views presenteachwith a small numberof re-
ports,andnamingtheview allowedusto recallwhatthe “focus” of
theview was.

We also addedan importantnew capability to the graphview.
Frequentlywe would gathera large setof potentially“interesting”
reportsinto the graphview andthenexpandall the reportsto shav
all their entities. We addedan operationinvoked throughthe “Do
Layout” button,thatwouldrepositionall thevisible reportsequidis-
tantarounda large circle in the view. Entitiesconnectingto only
onereportaredravn nearthat report, but outsidethe circle. Enti-
tiesconnectingo morethanonereportaredrann insidethecircle.
Thusthe setof entitieseasilynoticeableinsidethe circle shavs a
more highly connectechetwork of entitiesthat may be relatedin
importantwaysandlik ely shouldbe examinedmoreclosely Fig-
ure 1 shows sucha setof interestingreportsfor the contestdata.
Note the entitieson the inside; mary of which areinvolvedin the
solutionwe proposed.

3 REFLECTIONS AND FUTURE DIRECTIONS

Again, we cannotemphasizestrongly enoughthe importanceof
carefully readingthe reports. The challengewith the contestdata
is thatthereare about1500reports. Jigsaw is very helpful for
exploring differententitiesin its graphicalviews andthenhaving
it load a small subsetof the relevant documentsn one of its text
views. We frequentlyfound oursehes exploring differententities
andwe would have four or vedifferentJigsaw text views open,
eachwith only afew documentsnside.We couldthencarefullyex-
aminethosereportsandit waseasyto understandhe connections
betweerentitiesandhow the piecesbeganto t together
Ourwork on the contestfurtherillustratedthe utility, andlikely
necessityof having signi cant screenspaceavailablewhenwork-

Figure 1: Use of the “Do Layout” command in the graph view. All en-
tities connecting to more than one document are drawn in the middle
making it easier to focus on them.

ing with Jigsaw . As shown in [2], we run the systemon a com-
puterwith four LCD monitorsandwe usethosepixelsto spreacut
all thedifferentdocumentviews. Performinganalysison only one
displaywould be extremelyslow andburdensoméecausé would
requiresomuchwindow ipping.

Our analysisactiities exposeda numberof shortcomingsn the
Jigsaw systemandthusthe activities functionedvery muchin a
formative evaluationsense We madea numberof changego each
view in our systemaswe were working on the contest,someex-
amplesof which werediscussecarlier Probablythe key missing
featurein thesystematthistime is theability to identify or remove
entitieswhile runningthesystenduringanactive investigation. We
alsonotedtheneedor amoreglobalview of all thereportsonethat
could shav which documentsave beenexaminedandthatwould
allow the documentdo be partitionedinto groups. Finally, since
Jigsaw cannotreadspreadsheetsye hadto examinethosecon-
testdocumentsnanually Adding multivariatedatahandlingcapa-
bilities asfound in spreadsheetsould be anotherusefuladdition
to thesystem.
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