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ABSTRACT

This article describesour useof the Jigsaw systemin working
on the VAST 2007Contest. Jigsaw providesmultiple views of
a documentcollectionandtheindividual entitieswithin thosedoc-
uments,with a particularfocuson exposingconnectionsbetween
entities. We describehow we re�ned the identi�ed entitiesin or-
der to betterfacilitateJigsaw 's useandhow the differentviews
helpedusto uncoverkey partsof theunderlyingplot.
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analysis,informationvisualization,multipleviews
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1 INTRODUCTION

We worked on the VAST 2007 Contestusing the Jigsaw sys-
temthatwe have beendevelopingwithin theSoutheasternRVAC.
Jigsaw is implementedin Java and provides multiple views of
the documentsin a collectionaswell as the entitieswithin those
documents.Its speci�c focusis to illuminateconnectionsbetween
entitiesacrossthedocuments.We refer thereaderto a regularpa-
per[2] aboutJigsaw in theVAST'07 proceedingsandtheproject
website[1] for detailsaboutthesystemandits views. This article
focuseson theprocesswe followed in working on thecontestand
the changesmadeto the systembasedon what we learnedin that
process.

2 ANALYTIC PROCESS

Jigsaw doesnot have capabilitiesfor �nding themesor concepts
in a documentcollection. Instead,it actsmoreasa visual index,
helpingto show which documentsareconnectedto eachotherand
which arerelevant to a line of investigation beingpursued.Con-
sequently, we beganworking on theproblemby dividing thenews
reportcollectioninto four pieces(for the four peopleon our team
doing the investigation). Eachof us skimmedthe 350+reportsin
ourown uniquesubsetjust to becomefamiliarwith generalthemes
discussedin thosedocuments.We also jotted down notesabout
people,organizationsor eventsto potentiallystudyfurther.

Next, we cametogetherandusedJigsaw to examinethe en-
tire news reportcollection. Jigsaw expectsan xml �le asinput;
the�le identi�es theuniquedocumentsandtheentitiesin thedoc-
uments.We wrote a translatorthat would changethe text reports
andthepre-identi�edentitiesfrom thecontestdatasetinto thexml
form thatJigsaw canread.We thenranJigsaw andexploreda
numberof thepotentialleadsthatwe eachidenti�ed by our initial

� e-mail: goerg@cc.gatech.edu
†e-mail: zcliu@cc.gatech.edu
‡e-mail: justneel@gmail.com
§e-mail: ksinghal@cc.gatech.edu
¶e-mail: stasko@cc.gatech.edu

skim of the reports.At �rst we looked for connectionsacrossen-
tities,essentiallythesamepeople,organizationsor incidentsbeing
discussedin multiple reports.

Surprisingly, therewasrelatively little in thewayof connections
acrossentitiesin thedocuments.After about6 hoursof exploration,
we really hadno de�nite leads,just many, many possibilities. So
wereturnedto thetext reportsandsometeammembersreadsubsets
of thereportsthey hadnot examinedbefore.At thatpoint, we be-
ganto identify somepotential“interesting”activitiesandthemesto
examinefurther. Whatalsobecameclearwasthatthetimewespent
earlierexploringthedocumentsin Jigsaw wasnotwastedtime. It
helpedusbecomemorefamiliar with many differentactivities oc-
curringin thereports.Thus,new moredeliberateexaminationsand
readingsof thedocumentsbeganto uncovermorepromisingleads.
Webeganto �nd connectionsacrosssomeactorsandorganizations
in thedataset.

We werecurious,however, why thoseconnectionsdid not show
up in Jigsaw initially. Uponreturningto thesystem,we learned
why. Someof the key entitiesin the plot we uncovered(r'Bear,
Madhi Kim, Global Ways, CesarGil, etc.)wereeitheridenti�ed as
entitiesin only someof the documentsin which they appearedor
they werenot identi�ed asentitiesat all. Jigsaw canonly visual-
ize thedocumentandentity informationprovidedto it (it presently
hasnoautomatedentity identi�cation capabilities),sotherewaslit-
tle for usto observe(connections-wise)in our�rst useof thesystem
on theproblem.

At this point,we decidedthatwe neededto updatetheentity in-
formationacrossthedocumentcollection.We startedwith thepre-
identi�ed entitiesandwe createdsoftwarethat would scanall the
text documentsandidentify placeswheretheseentitiessimplywere
missed.Thisprocessresultedin addingmorethan6000new entity-
to-documentmatchesoverthewholecollection,andthustheentity-
connection-network becamemuchmoredense.The drawbackof
this techniquewasthat we alsoaddedmorenoiseby multiplying
unimportantor wronglyextractedentities.Therefore,we manually
checked the most frequententitiesfor validation and madea list
of falsepositive entities(wrongly classi�ed or extracted)for each
entity type. We excludedtheseentitiesfrom thedocumentcollec-
tion andwemanuallyaddedpreviouslyunidenti�edentitiesthatwe
noticedwhile readingthedocuments.

Thiswholeprocessprovideduswith aconsistentconnectionnet-
work thatwasmostlydevoid of falsepositives.Sincelessthanone
quarterof theentitiesacrosstheentirecollectionappearedin more
than one report, we addedan option in Jigsaw that allows the
userto �lter out all entitiesthat appearin only onereport. Doing
soallows usto focuson highly-connectedentitiesat thebeginning
of the investigationandto addfurtherentitieswhenmorespeci�c
questionsariselaterduringtheanalysis.Weresumedexploring the
documentsusingJigsaw andit wasmucheasierfor us to track
down differentplot threadsandexplore relationshipsbetweenac-
torsandeventsgiventhis re�ned entity information.

Onoursecondreadof thenewsreports,wenoticedonemention-
ing therapperr'Bear beingtakento thehospitalwith bumpsonhis
face. This seemedsuspiciousso we decidedto explore it further.
We issueda queryon r'Bear which broughthis entity into all the
views. Expandinghis entity in thegraphview showed the reports



in which heis mentioned.Next we would turn to thetext view and
examinethesereports. The text view highlightsall identi�ed en-
tities andhelpsusseeotherpeople,placesandorganizations,etc.,
thatarecandidatesfor furtherexploration.

We cannotstressenoughhow importantit is to simply readthe
reportscarefully. Jigsaw is helpful in this respectby identifying
a smallsubsetof reportsthatarerelevantto anideabeingexplored
andthatcanbeexaminedclosely.

In our initial investigationsof r'Bear, wenoticedconnectionsto
Luella Vedric. We selectedVedric in the list view andexpanded
her set of connectedentities. We found Vedric's connectionsto
Catherine(Collie) Carnesandexaminedthetext reportsabouther.
At this point we notedthementionof theAssanCircuswhich led
to furtherinvestigations.By exploring theentity “Assan” we found
reportsmentioningthe Abdul Hassanalias. Manual exploration
of the importer/exporterspreadsheet�le uncoveredtheconnection
betweenHassanandGlobalWays.

Carneswasalsomentionedin a reportwith Faron Gardner, so
we investigatedhim too. Exploringthelist view showedthatGard-
nerandCesarGil areconnectedwith many of thesameentities.Gil
wasmentionedin theblog texts sowe madetheminto documents
andimportedthemintoJigsaw aswell. By examiningtheseviews
andsimply readingtheblog, we notedthatCesarGil wentby the
chinshopesalias,andwefoundtheconnectionsbetweenCesarand
Collie andFaron thatarementionedin hisblog.

Working on the VAST contestspurredus to make changesand
additionsto theJigsaw view capabilitiesin the initial versionof
thesystemreportedin [2]. For instance,Jigsaw 's list view would
loadall entitiesof onetypein ascrollinglist. For thisdatasetwith
over 2500peopleentities,thatwassimply impractical.Instead,we
modi�ed Jigsaw to only loada growing setof entitiesconnected
to what is beingexplored,thusmakinglist examinationandinter-
actionmuchmoremanageable.We alsomodi�ed the text view to
countthe numberof timesa reporthadbeenviewed andto allow
eachtext view to benamed.Wefrequentlyfoundour investigations
to have many text views present,eachwith a small numberof re-
ports,andnamingtheview allowedusto recallwhatthe“focus” of
theview was.

We alsoaddedan importantnew capability to the graphview.
Frequently, we would gathera largesetof potentially“interesting”
reportsinto thegraphview andthenexpandall thereportsto show
all their entities.We addedanoperation,invokedthroughthe“Do
Layout” button,thatwouldrepositionall thevisiblereportsequidis-
tant arounda large circle in the view. Entitiesconnectingto only
onereportaredrawn nearthat report,but outsidethecircle. Enti-
tiesconnectingto morethanonereportaredrawn insidethecircle.
Thusthe setof entitieseasilynoticeableinsidethe circle shows a
morehighly connectednetwork of entitiesthat may be relatedin
importantwaysandlikely shouldbeexaminedmoreclosely. Fig-
ure 1 shows sucha setof interestingreportsfor the contestdata.
Note theentitieson the inside;many of which areinvolved in the
solutionweproposed.

3 REFLECTIONS AND FUTURE DIRECTIONS

Again, we cannotemphasizestrongly enoughthe importanceof
carefully readingthe reports. The challengewith the contestdata
is that thereareabout1500reports. Jigsaw is very helpful for
exploring differententitiesin its graphicalviews andthenhaving
it load a small subsetof the relevant documentsin oneof its text
views. We frequentlyfound ourselvesexploring differententities
andwe would have four or � ve differentJigsaw text views open,
eachwith only afew documentsinside.Wecouldthencarefullyex-
aminethosereportsandit waseasyto understandtheconnections
betweenentitiesandhow thepiecesbeganto �t together.

Our work on thecontestfurther illustratedtheutility, andlikely
necessity, of 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 thesystemon a com-
puterwith four LCD monitorsandweusethosepixelsto spreadout
all thedifferentdocumentviews. Performinganalysison only one
displaywouldbeextremelyslow andburdensomebecauseit would
requiresomuchwindow �ipping.

Our analysisactivities exposeda numberof shortcomingsin the
Jigsaw systemandthustheactivities functionedvery muchin a
formative evaluationsense.We madea numberof changesto each
view in our systemaswe wereworking on the contest,someex-
amplesof which werediscussedearlier. Probablythekey missing
featurein thesystemat this time is theability to identify or remove
entitieswhile runningthesystemduringanactiveinvestigation.We
alsonotedtheneedfor amoreglobalview of all thereports,onethat
couldshow which documentshave beenexaminedandthatwould
allow the documentsto be partitionedinto groups. Finally, since
Jigsaw cannotreadspreadsheets,we hadto examinethosecon-
testdocumentsmanually. Adding multivariatedatahandlingcapa-
bilities asfound in spreadsheetswould be anotherusefuladdition
to thesystem.
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