
Global&View&
!  The$global$view$provides$the$scien4st$with$an$overview$of$all$images$in$

the$database.$
!  By$flying$through$the$virtual$image$space$and$trying$out$different$image$

alignments,$the$database$can$be$explored$in$an$intui4ve$way.$Images$area$
aligned$by$customizable$contextAdependent$transforma4ons$of$input$
dimensions$such$as$4me$or$viewpoint.$

!  Results$of$image$classifica4on$and$reduc4on$opera4ons$can$directly$
affect$how$images$are$viewed.$
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MPASAOcean$images$aligned$by$transforming$phi$&$theta$input$dimensions$into$spherical$(a)$and$cartesian$(b)$coordinates.$
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Meta&Data&Search$
!  Our$framework$provides$a$

mechanism$allowing$the$scien4sts$
to$query$the$data$by$leveraging$the$
metadata$$associated$with$the$
images.$

!  The$scien4st$can$look$at$the$images$
with$common$features$for$the$
purpose$of$data$analysis.$

!  The$web$interface$is$composed$of$
!  A$frontAend$built$with$

AngularJS$
!  A$backAend:$a$ResSul$web$

service$using$a$SQLite$
database.$

Search$engine$showing$the$image$search$results$for$the$given$query$$

Scien4st$

Components$of$the$image$search$
engine$

Clustering$
!  Images$are$grouped$based$on$

physical$variables$such$as$
temperature$and$pressure$using$the$
kAmeans$clustering$algorithm.$

!  Clustering$of$the$database$allows$the$
scien4st$to$recognize$the$underlying$
groups$produced$by$the$data$set$and$
the$features$associated$with$each$
group.$$

!  The$algorithm$clusters$the$images$by$
any$number$of$physical$variables$
represented$by$the$database.$

Content&Based&Search&
!  The$ContentABased$Image$Retrieval$algorithm$returns$

images$of$interest$using$similarity$search.$$
!  The$user$selects$an$ini4al$‘query$image’$from$the$Cinema$

database$and$marks$a$sec4on$of$the$image$that$contains$
the$region$of$interest$(a).$$

!  The$program$will$then$return$a$set$of$images$that$contain$
the$features$ini4ally$selected$with$the$area$of$interest$
delineated$(b).$$

!  Using$this$algorithm$and$given$the$series$of$4me$stepAdata$
available$in$the$Cinema$database,$the$user$can$track$trends$
in$life4mes$of$features$of$interest.$$

Background&&&MoDvaDon&
!  LargeAscale$scien4fic$simula4ons$generate$massive$amounts$of$data,$which$can$be$a$boZleneck$for$scien4fic$discovery.$$
!  Scien4fic$simula4ons$have$evolved$to$extreme$scale,$making$it$increasingly$difficult$to$perform$postAprocessing$due$to$limited$data$movement$speeds$and$space.$
!  It$is$cri4cal$for$scien4sts$to$be$able$to$interact$with$the$data$produced$so$as$to$obtain$meaningful$insights.$
!  “Cinema”$achieves$extreme$scale$in$situ$visualiza4on$by$adop4ng$an$imageAbased$approach$for$storing$largeAscale$simula4on$data.$$
!  Our$applica4on$provides$an$interface$to$the$Cinema$database,$allowing$the$scien4st$to$view,$cluster,$query,$and$analyze$images$by$leveraging$the$associated$metadata.$$
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Web&Interface&

Abstract&
LargeAscale$scien4fic$simula4ons$generate$massive$amounts$of$data,$which$can$be$a$boZleneck$for$scien4fic$discovery.$“Cinema”,$recently$developed$at$Los$Alamos$Na4onal$Laboratory$and$
Kitware,$Inc.,$achieves$extreme$scale$in$situ$visualiza4on$by$adop4ng$an$imageAbased$approach$for$storing$largeAscale$simula4on$data.$Our$applica4on$provides$an$interface$to$the$Cinema$
database,$allowing$the$scien4st$to$view,$cluster,$query,$and$analyze$images$by$leveraging$the$associated$metadata.$To$get$an$overview$of$the$complete$space$of$images,$the$user$is$provided$with$
a$global$view.$The$global$view$shows$all$images$in$a$virtual$3D$environment,$where$the$alignment$of$images$is$defined$by$customizable$contextAdependent$transforma4ons$of$input$dimensions$
such$as$4me$or$viewpoint.$A$graphical$interface$allows$the$user$to$browse$the$Cinema$database$using$metadata$search$as$well$as$contentAbased$image$search.$With$metadata$search,$a$scien4st$
can$look$for$images$by$querying$the$proper4es$associated$with$the$images.$Addi4onally,$with$contentAbased$search,$given$an$image$or$part$of$image$as$input$from$the$user,$the$program$will$
return$all$images$from$the$database$that$have$similar$features.$The$program$will$also$provide$exis4ng$trends$or$paZerns$that$hold$true$over$all$images$returned.$Another$way$of$grouping$the$
images$in$the$Cinema$database$based$on$physical$variables$such$as$temperature$and$pressure$is$the$kAmeans$clustering$algorithm.$This$approach$allows$the$scien4st$to$recognize$the$underlying$
groups$produced$by$the$data$set$and$the$features$associated$with$each$group.$The$algorithm$will$be$able$to$cluster$the$images$on$any$number$of$physical$variables$represented$by$the$database,$
as$specified$by$the$scien4st.$A$web$interface$to$the$Cinema$database$completes$the$workflow$by$allowing$the$scien4st$to$browse$through$the$image$database$using$the$different$techniques.$$
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