
Stratolaunchistakingbigstepsinthehigh-speedflightindustryus-
ingtheRoc,theworld’slargestaircraft,asamobilelaunchplatformto
deployhighspeedvehiclesintothehypersonicenvironment.Inorder
toproperlyaddressourgoalsfortheyear,wedecidedtosplitupinto
twodifferentteams.Thevisualizationteamisdevelopinganinterac-
tivewebapptoreplaceapre-existingdashboard,whilethecompara-
tiveanalysisteamisresearchingandtestingdatabasestofindthemost

performantdatabasethatmatchesStratolaunch’sneeds.

INTRODUCTON&BACKGROUND

VISUALIZATION COMPARATIVEANALYSIS
Goals:
• Aidflighttestingprogressionby
allowingcomplexflightdatatobe
readeasily
• Createawebapplicationprior-
itizingsecurity,efficiency,andin-
teractivity
• ShiftawayfromusingPlotly
Dash,asimplifiedplottingtoolal-
readyinusebyStratolaunch

Goals:
• Evaluatethedatabasesbased
onnumerousmetrics:query
responsetimes(howlongit
takestoreceivequerieddata),
diskutilization,etc.
• Ensurethatthechosendata-
baseispowerful,robust,and
scalable

HighSpeedFlightTestData

BACKEND FRONTEND

• InvestigatedtheperformanceofBokehand
Plotly,twoplottingpackages,intandemwith
ReactasareplacementforthePlotlyDashdash-
board.
• Researchedrenderingmethods:dynamically
(rendertheplotonthefrontend)orimagegen-
eration(renderanimageonthebackendand
sendittothefrontend)
• Utilizedexamplecode/documentation/tutorials
toresearchReact/Tailwind,twofront-endweb
frameworks,inordertobuildourapplication

RESEARCHMETHODOLOGY
VISUALIZATION COMPARATIVEANALYSIS

• Workedtogethertoobtainalargelistofdata-
baseperformancemetrics:responsetimes,query
performance,andfindingpotentialerrors.
• Investigatedhowtoproperlytesteachofthese
metricsusingspecializedqueries:findingaspecific
value,maximum,minimum,andaveragevaluefrom
alargecolumnofdata
• Appliedquerytestingtoalldatabases
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TECHSTACK Depictsthewebapplication’s
operatinginfrastructure

FlaskPython

React
Tailwind

JavaScript
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CONCLUSIONS

FUTUREGOALS

VISUALIZATION

COMPARATIVEANALYSIS

Ourprojectisadatavisualizationdashboard(below)withthefollowingfeatures:
• RenderingdatafrommultipleCSVfilessimultaneously(side-by-sideoroverlaid)
• Specifyingdateandtimerangetoplot
Bokeh/Plotly:PlotlyWebGLisconsiderablyfasterthanBokehonalltestedsamples
Dynamic/ImageRendering:Choseimagerenderingtoensurenodatawouldbesentbetween
clientandserverandforrelatedperformancereasons
Limits/Biases:
• CanonlyholdCSVdata
• SelectedReact(becausedevelopershadpriorexperiencewithReact),whenotherframe-
workscouldhavebeenmoreperformant

VISUALIZATION COMPARATIVEANALYSIS
Moreinteractivity:
•Currentlyresearchingzooming
andpanningfeaturesintwodif-
ferentways:obtainingmouse
coordinates,orusinganexist-
ingpackage(ReactSVG)

•Moreinteractivefeaturescan
beaddedtoallowforfurther
inspectionofthegraph,like
viewingthevaluesofpoints

Dynamicgraphmodification:
•Allowsengineerstorapidly
modifygraphstoplotcomplex
datainsimpleways

•Allowsforonedeploymentof
app,ratherthanmultiplewith
differentplottingfunctional-
ities

•Forexample,engineerscould
changeaxisnames,pointcolor,
orevengraphtype(bar,line,
box,etc.)

Ourgoalistousetheselectedda-
tabasetoanalyzedataeffectively:
• Wemustchooseoneofthe
followingdatabases:DolphinDB,
TimescaleDB,QuestDB,Apache
ruid,InfluxDB
• Thedatabaseweselectmust
becapableofhandlinglarge-
scaledataefficientlyandsup-
portreal-timeornear-real-time
dataprocessingandanalytics
• Mustbeabletoquerymetada-
taefficiently
• Flexibletoallowformachine
learningandpredictivemodel-
ing
• Mustbeeasytousesowecan
analyzemetadataprovidedby
Stratolaunch

APP Depictsthecurrentworking
versionofthewebapplication

PLOTLY/BOKEH
Thebelowisatabledepictingourplottingpackagesandtheirtime-to-
renderinseconds.Utilized1sampleand10sampletesting(samplesisthe
numberofpointsplottedpersecond).SVG/WebGL/PNGindicatestheren-

deringmethodused.


