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1 Overview

1.1 Intr oduction

This projectwill developthe high-performancegomputationatechnologyinfrastructureneededo
analyzethe past presentandfuturegeospatiatiistributionsof living componentsf Earthenvironments.
This involves moving a suite of key predictive, geostatisticabiological modelsinto a scalable,cost-
effective clustercomputingframework; collectingandintegrating diverseEarth obserational datasets
for input into thesemodels;and deplg/ing this functionality as a Web-basedservice. The resulting
infrastructurewill beusedin the ecologicalanalysisandpredictionof exotic speciesnvasions.This nev
capabilitywill bedeplo/ed atthe USGSMidcontinentEcologicalScienceCenterandextendedto other
scienti c communitieghroughthe USGSNationalBiological Informationinfrastructureprogram.

1.2 ReferencedDocuments

Table 1. Referenceddocuments

DocumentTitle Version | Date
SoftwareEngineering DevelopmentPlan 1.2 2002-09-26
SoftwareRequirement®ocument 1.2 2002-10-17

1.3 DocumentOverview

Thisdocumentthe Conceptof Opemtions describeshelnvasiveSpecie$orecastingSystenflSFS)
from anoperationapointof view. It is notintendedo imply adesignor corvey implementatiomequire-
mentsfor thefunctionality describederein.

It providesa brief introductionto the functionalarchitectureof the systemthroughits intendedex-
ternalinterfaces,and describesa high level descriptionof the elementsthat will be combinedin the
prototype. It also presentghe physicalarchitectureof the systemand discusseghe operationof the
systenmthroughthosephysicalcomponents.

Finally it describeshesystems operationakcenarioshroughaserief “usecases. Thesausecases
explainin detailhow wethink userswill interactwith the systemandthetypesof systenmfunctionsthey
will initiate throughtheir tasks. The usecasesreillustratedwith early renditionsof the userinterface
elementghatwill supporttheir operation.
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2 ISFS Functional Ar chitecture

2.1 SystemDescription

TheISFSsystemwill have usersfrom governmentagenciesuniversities,industry andthe general
public. To the users,the ISFSis deplo/ed as a web browvser basedsystemthat will presentoptions
for applying a seriesof modelsto available datasets/ielding predictve result sets. The systemcan
ingestdatafrom differentsourcesandin differentformatsandexisting modelscanbe eitherrun, or nen
onescreated.The systemoutputsmapsandadditionalinformationdepictingthe appliedmodelandthe
predictedspeciedlistributions.

ISFS Context Diagram

Organizations
NBII/NASA/USDA
Industry
Universities

Functions
Education/Outreach
Decision Support
Policy

World Data Center
DAACs
Users

Figure 1. Contet Diagram

2.2 External Interfaces

Theprimarymeansf interfaceto the ISFSwill beaW3 standardsompliantwebbrowser All GUI
developmentefforts for externalinterfaceswill bethroughweb-basedlientarchitectureahatusesHTTP
asthe primary meandor interactingwith the system.Supplmentarynterfacesfor ingestmayincludea
secured=TP push/pulltechniquethatwill be scheduledhroughthe GUI.
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Standingordersfor requireddataproductswill be accomplishedhroughsubscriptiongo the varied
datasourcesncludingthe DAAC, NBII, USGS,andotherdatasourcesIBD. Differentlevels of access
for public, modeluser modelbuilder, anddeveloperwill be establishednddocumentedn the SRD.

The userinterface is implementedthroughan HTTP connectionto bronvserbasedGUI to select
modelsanddatasetsandto applythe selectednodelto the selectediataset.The GUI is alsothe vector
for returningprocesseautputto theenduser

2.3 Internal Architecture

Theoverallinternalarchitecturef the Invasive Specied-orecastingsystenis presentedh Figure2.
It consistsof threemajor conceptualayers: (1) a Front End Layer that provides a suite of graphical
userinterfacesto the variouscomponent®f the systemthat mustbe accessetby the variousclasseof
usersof the system,(2) an Application Layer whosesubsystemsupportthe actvities, computations,
andwork ows thatde ne theISFSmodelingprocessand(3) a BackendLayerthatprovidespersistent
archve storagefor both systemand userneeds. Eachof thesemajor layersandtheir subsystemsire
explainedin greaterdetailin thesectionghatfollow.

Figure3 depictsthe o w throughthe system.

ISFS Functional Architecture

Front End Layer

GUI cul GUI
= e
=

Application Layer

Pre-processing

Modeling

< > -— - < >
— — — —
— — 7 Ny

System Archive Private Archive Public Archive Constants

Figure 2. ISFSFunctionalArchitecture
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2.3.1 Front End Layer

ThelSFSfrontendwill supportavarietyof interfaceshatallow controlledandtailoredaccesso the
varioussubsystemsf the overall system.Thefront endconsistf a graphicaluserinterfacesubsystem
with bothclient-andsenersidecomponents.

2.3.1.1UserInterfaceSubsystem

The User Interface Subsystenprovides a way of managinginformationand performinganalyses
by meansof dynamicallyconstructedhctiity-and-information spacesor role-basediiews. Thevarious
role-basediiews aredeliveredthroughdynamicallyconstructedpersonalizedVeb pages.

A pro le databasenaintainsa pro le of eachusers statusand preferencesActivities areimple-
mentedby alibrary of routinesaccessethroughthe controlson awebbasedormsinterface.Eachuser
is assigneda particularrole, which enablegshemto performcertainactionsbut not others,andto view
certaintypesof informationbut not others.Rolesincludethefollowing:

“Administrator’— Thisrole providescompleteaccesdo the ISFSweb system.An administrator
would be ableto manageotherusersandhave accesgo their workspacepreferencesandautho-
rizationinformation.

“Model Builder” — Thisrole is intendedor the userthatwishesto con gure andtailor themodel
relatedtasks.The Model Builderis someonavho hasbeenauthenticatedndauthorizedo upload
andingestdatain preparatiorfor otherusersto performrepeateanodelruns. The Model Builder
hasregisteredwith the systemand maintainsan active logon nameand passwrd to accesghe
system. The Model Builder maintainsa pro le within the systemthat remembershe Builder's
dataselectionsandmalesthoseselectionsvailableto the Builder uponlogin.

“Model User” — This role is intendedfor a userto selectspeci ¢ input dataandrun it through
a previously con gured ISFS modelrun. The Model User hasregisteredwith the systemand
maintainsan actve logon nameand passwerd to accesghe system. The Model Usermaintains
apro le within the systemthatremembershe Users dataselectionsaand makesthoseselections
availableto theUseruponlogin.

Theroleswill be maintainedoy incorporatingthe Lightweight Directory AccessProtocol(LDAP).
LDAP is aprotocolfor accessingnlinedirectoryservicesoverthe TCP/IPnetwork protocol,andcanbe
usedto accesstandaloné.DAP directoryservicesor directoryservicessupportingthe X.500 standard.
It providesa standardvay for Internetclients,applicationsandWeb senersto accesglirectorylistings
of thousand®sf Internetuserghttp://wp.netscape.congnsrefpr/nensreleasd 26.himl).

2.3.2 Application Layer

Theapplicationlayerconsistof four subsystemthatsupportheactvities, computationsandwork-

o ws of the ISFS:Ingest,Preprocessingylodeling, and PostprocessingThesesubsystemsnay be in-

voked by the usersequentiallyarbitrarily, anditeratively to supporithe variousstepsthat make up the

ISFSmodelingprocessThey mayalsobeinvokedautomaticallyby usingprocessingcriptsasexplained
below.

2.3.2.1IngestSubsystem
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Theingestsubsystenwill sene astheinitial “entry point” for all datausedin the system.The data
fall into thethreemain cateyories: eld pointmeasurementsnagery andancillarylayers. Thesecate-
gorieswill befurtherde ned in the Requirementé&nalysisDocument.Commonto thethreecatayories
is thatall dataingestednto thesystemwill beassociateavith somegeographidocation. Therewill bea
validationstepto verify theintegrity of the databeforeingest,andevery effort will be madeto ascertain
thatthe dataoriginatedfrom anauthoritatve source.

Within the subsystenuserswill be ableto upload eld datain atakular form using standardem-
platesprovided by the Invasie Specied-orecastingsystem.Thesetemplateswill ensurghatall system
required elds will be capturedandwill bein anaccessibldormat (suchasa spreadsheetjatabase,
or simpleASCII list). Satellitedatawill beincludedprimarily from externalsatellitedataarchivesbut
alsousersuppliedsatellitedataor airborneimagerymaybe used.The primary sourcefor ancillary lay-
erswill initially be USGShbut heretoo theingestsystemwill allow usersuppliedancillary layersto be
incorporatednto the system.

Dataingestednto the systemfall into threecatayories:

1. A Talular le (typically from eld obserationsandcontaininglatitude,longitude,dateinforma-
tion, andobsered valuesat the givenpoint)

2. Rastedayers(typically imagedataor GIS “grids” which extendover alarge areaandhave oneor
morelayersof informationandcanhave differentspatialresolutionfor the pixel size).

3. A boundaryareaspecifyingthe region of interest(suchasboundaryof a nationalpark or mon-
ument). The areacanbe de ned by a vectorGIS le, a binaryrasterimage,or simply a list of
boundingcoordinates.

The systemwill allow only onetakular le and one boundaryareabut multiple rasterdata les
for eachmodeling scenario. The format for the talular datawill be a commadelimited ASCII le
containingthe following elementdor eachgroundobsenration (hardreturnsaregivenherefor clarity in
thedocumenttheactualvalueswould be on oneline):

sitelD,

upperleft X, upperleft Y,

upperright X, upperright Y,

lower left x, lower left y,

lower right x, lowerrighty,

largeplot ID (if thesiteis partof alargerplot, if not Il with somethindike -999)
dateof collection,

obseredvariablel, ..., obseredvariableN

While the upperright, upperleft, lower right andlower left maybetoo closeto distinguishwith the
given GPSaccurag (thatis, they would all be reportedasthe samevalues),this format would allow
largerplotsto explicitly de ne thegivenarea(asopposedo a singlepoint) andthusallow moreexplicit
extractionof theimagedatafor anappropriaterea.
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Mechanismdor dataacquisitionswill be securedtp-pushfor any usersupplieddataor automated
securedtp pull from the externalarchives. Userswill be issuedusernamesndwill be authenticated
throughpasswerds. Useractiity andpreferencesvill beloggedandarchivedin the system.A specic
list of externalarchvesandrequireddatasetswill beestablishe@ndmaintainedaspartof theingestsub-
system.Theinterfacesto thesearchiveswill be negotiatedanda thoroughunderstandingf sourceand
tagetschemawill beincludedin theinterfaceagreementTheingestsubsystemvill monitorthenumber
andvolumeof databroughtinto the systemwith anability to breakthis down by location,user andex-
ternalarchve. Formalproceduresor ingestof thesedatawill bedocumente@sthe data/sourcepeci ¢
requirementbecomeevident. As a generalstandardperatingprocedureve will capturemetadataand
QA typedatathatwill describezachle to beingested.

For the purposeof establishinghe baselinecanonicalexample,we will assumehat the datasets
exist and are storedlocally on our seners. Oncethe HPC technologyhasbeenappliedand proven
we canexpandour ingestroutinesto include additionalthemes(ancillary layers)and interfaceswith
governmentand university databasesFormal proceduredor ingestof thesedatawill be documented
asthe data/sourcapeci c requirementdecomeavident. As a generalstandarcperatingprocedureve
will capturemetadataandQA typedatathatwill describesachle to beingestedandwrite thatinto the
le headeror storeit in adatabaseecordassociatedavith theunique le identi er.

2.3.2.2Prepiocessingsubsystem

The pre-processingtagemanipulateshe dataresultingfrom theingeststageinto a format/structure
that canbe usedby the modelingcomponenof the system. Limited pre-processings neededor the
tatular data,sincetheformatwill bespeci edin theingestphase.

Thesubsystemmay performresamplingf theinput rastedayersarenot atthe sameresolution.The
meigeddataproductwill bewrittento thearchive in acommonanalysisormat, possiblyGeoTIFE

The primary componenbf the pre-processingtagewill beto extract, for eachsite (asde ned by
the coordinatesn the takular le), theinformationfrom eachrasterlayer for that site. Thesevalues
extractedfrom therasterlayerswill be appendeascolumnsto theingestedakular le. The resultsof
this pre-processingtepwill bereferredto asthe“mergedtabular data”.

A secondarncomponenbf the pre-processingtagewill be to createnew variablesfrom existing
columnsof the megedtakular le. Thesenew variableswill eitherbe pre-programmedr userde ned
functionsof the existing columns.Theresultsof this stepwill bereferredto asthe“merged,augmented
tabular le” .

Either a “merged takular le” or a “merged, augmentedalular le” is requiredto go on to the
modelingstage.

2.3.2.3Modeling

Modelingin the rst versionof thelSFSwill beempiricalin natureandutilize statisticaltechniques.
The generathemeof the modelingwill beto predicta certainspeciesnigrationthroughor invasionof
habitatbasedn remotesensingmageryandancillarydatalayers.Themodelingsubsystemvill support

ve basicwork o w actvities:

Stepl — Data Array Construction. Eachmodelwill requirean array containingthe responsegr
dependentyariable(the “Y” variable)anda setof predictor or independentyariables(the “X” vari-
ables).Constructinghe dataarrayneededor modelingwill startwith a setof geographicoordinates.
Thesewill likely comefrom the geographicoordinatesssociatavith thetakular eld dataof interest.
In additionto the coordinatesthe Y variablewill be extractedfrom thetakular eld data,eitherdirectly
or asa functionof oneor moreelementsn the eld data. The X variableswill comefrom ary of the
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threedatasourcesX variablesromthe eld datacanalsobedirectly extractedor beafunctionof oneor
moreelementgrom thedata.X variableswill beextractedfrom the satelliteandancillary databy using
the coordinatenformationfrom the eld datato extractvaluesfrom theimageryfor the corresponding
pixels. TheseX variablescancomedirectly from the satelliteor ancillarydataor beafunctionof oneor
moresatelliteor ancillaryvariables A diagramof themodelingarrayis shavn in Figurel4.

Figure4. Schematiof Modeling Array

Step2 — Model Selectiorand Fitting. Oncethe arrayis constructedmodelselectionwill involve
screeningX variablesto seewhich are mostrelatedto the Y variable. Methodsto be considerecare
graphicalexploratory analysis,stepwiseregressionand combinatorialscreening.The variablesfound
to relateto the Y variablewill be relatedthroughstatisticalmodels. Modelsto be consideredall into
thegeneralizedinearmodelsframenvork usinggeneralizedeastsquaresandregressiortreemodelsand
othersasapplicable.

Step3—ModelDiagnostics Modeldiagnosticwill includeassessinthe t of themodelandtesting
the assumptiongmplicit to the model. Of particularinterestwill be the spatialnatureof the dataand
assumptiorof spatialindependentr, alternatvely, accountingor spatialdependencwithin themodels.

Step4 — Model Acceptance/Adjustment/Rement. Resultsfrom the diagnosticswill be usedto
eithercon rm the appropriatenessf the modelor in uence adjustment®r re nementsto the model.
Adjustmentsor re nementswill requirereturningto step2, modelselectionand tting.

Step5 —ModelOutput. Onceanappropriatanodelis acceptedmodeloutputwill includethemodel
formulaitself aswell asmetadatalescribingthe userresponsibldor the modelselectionandthe data
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usedto drive the model.

2.3.2.4Post-pocessing

The post-processingubsystemusesoutputsfrom the Modeling Subsystemo generatevisual and
graphicalproductsthatarethenmadeavailableto the user In atypical scenariotheresultsof the OLS
regressionare appliedto the input satelliteand DEM datato provide a preliminary map of the total
plantsin theregion. Kriged estimateof the residualsof this regressionarethenaddedto this mapto
produceanimproved map. Thepostprocessingubsystemvill typically producea standardapplication-
interchangeableutput le, suchasanIDL le with ENVI headeinformation,thatcanbeusedby other
applicationgo reprojectthe dataandoverlay with otherdatalayersasrequestedy the user The nal
dataproductswill be packagedvith the appropriatanetadataassigned uniquedatasetidenti er, and
archived.

2.3.3 BackendLayer

Thebaclendlayerprovidespersistenstorageor bothsystemanduserneeds.

2.3.3.1Archive

ThelSFSbaclendconsistof anarchive subsystentogically comprisingsystem private,andpublic
partitions. Subsystentontrol will be coordinatedby a databasehat will store pointersto archived
les. Initially, the les thatwe maintainwill be containedin a logically arrangeddirectory structure
andindexedwith aunique le ID. For externally storeddata,the archive systemwill storea le ID and
pointeror URL thatcanbeusedto retrieve andstagethearchived les for subsequergpirocessing.
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3 ISFSPhysical SystemAr chitecture

3.1 Hardware

Figure5 illustratesthe physicalarchitectureof the ISFS. The UserInterface Subsystenhasclient-
and senerside components.Client workstationscan be ary computerequippedwith a World Wide
Web Consortium(W3C) standardeompliantwebbrowvser Somecommonlyavailableplug-insmaybe
requiredfor certainfunctions,but the interfacewill pushmostof the comple renderingfunctionsto
the sener. Our minimum supporteddisplay resolutionwill be 1024x768pixels. The web sener will
be a standardwo- or four processointel Pentium-or AMD Athlon-baseccomputerrunningthe GNU
Linux operatingsystem. The Apachehttp daemonwill be runningasa serviceusing SecureSoclets
Layer (SSL) on a TCP port that hasagreedupon with the systemadministratar We alsowill usea
standardwo- or four-processotntel Pentium-or AMD Athlon-basedomputetrrunningthe GNU Linux
operatingsystento hostthe Pre-andPostprocessin§ubsystemsA separateimilar systemoptimized
for PostgreSQLwill hostthe Ingestand Archive Subsystems.The preprocessindnostwill frontend
the Modeling Subsystenbut parallelcode supportingcore modelingoperationssuchaskriging, will
be executedon various Beawulf clusters,including experimentalclustersprovided by the ESTO/CT
programand, ultimately a dedicatedclusterthat the projectwill build at the USGSsite. Additional
detailsaboutthe clusterand all other aspectsof the logical and physicaldesignwill be provided in
subsequentersionsof thesesoftwareengineeringlocuments.

3.2 Communications

The network transportbetweenthe client workstationsand the Web Sener will use Hyper Text
TransferProtocol (HTTP). For the userto uploadnewv datasetsa secureversionof the File Transfer
Protocol (FTP) will alsobe required. Both theseprotocolsuse TCP/IP (the Internetprotocol) asthe
neutrallayer for communicatiorwith the web sener. We are consideringtwo optionsfor the network
transportayeronthecluster GigabitEthernetis a smallfractionof the costof thefasterMyrinet andit
is probablyfastenoughfor our purposes.The costof the increased/O time mustbe balancedagainst
the hardware costandthe complities of implementingMyrinet. We will be performingengineering
tradeof studiesto determinghe nal clustercon guration.

3.3 Implementation

ThelSFSwill beimplementedusingthe bestmix of scriptingandprogramminganguageso meet
userandsystendevelopmenneedsincludingApache CHI, ION, Python Java,andPostgre£lient. The
generahpproachio work o w controlandprocesschedulingvill beimplementedhroughuser/machine
interactionsthat constructparameterizedhundledSQL and OS commandsghat canbe queued sched-
uled,andultimately executedon the databaséostandBeowulf clusters.All activities will be bounded
by executionstatusreportsandinform the userof taskreadinessndrun completenesandinsurethein-
tegrity of theintermediaryprocessingteps.The currentsystemarchitectureassumeshatall computers
exceptfor theclientworkstationswill bePostgreSQldatabaselients. Thedatabassenesto coordinate
applicationfunctionsandmanageshe daemorprocessesunningon the Web Sener, Processingdosts,
Archive Host,andthe Database&ener itself. In additionthe databasevill betherepositoryfor required
informationto performoperations.The databaselassdiagramin Figure 6 identi es the differenttypes
of dataneededo supportthe ISFSsystem.
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ISFS Physical Architecture

CLIENT- SIDE GUI

W oniaer SERVER-SIDE GUI
Web Server
|| Apache/
CGl/
[] =] m I On
= Java
T Postgres Client
T
P PRE-PROCESSING &
c POST-PROCESSING
=) Database Host
I PostgreSQL
=) Controller Daemon
Internet
X and HTTP - TCP/IP X
Switch Intranet Switch
RDBMS
Ethernet (Myrinet?) - TCP/I :X:
obs Jobs Jobs obs
L L P INGEST &
O CEC | Ot
MODELING ARCHIVE

Archive Host
Om’c ] FTP/RSYNC
File Daemons
Postgres Client

Processing Hosts (n x Minions in Beowulf Cluster)
FORTRAN/C/Splus/IDL/IGRASS/Postgres Client

Storage Afray

Figure 5. PhysicalSystemArchitecture
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ISFS Subsystem Datatype Classes

GUI

Preprocessing

+User Files (get)

+User ID

+User Credentials
+User Preferences
+Palletes
+Widgets

+Scripts

+Dialog Options
+Menu Options
+Form Options
+HTTPD Options

+User Params (get)

+Check File (ok,not ok)

+Model Select

+Evaluate (files,params,model -OK?)
+Script Concat

+Host Select

+Job Signal (Notify GUI -ready-)

+Merge Command (tabular, raster,boundary)
+Augmentation (tabular)

+Script Phrase (preparation)

Ingest
+Unique File ID
+File Name
+File Type - (raster,tabular,boundary)
+File Source
+File Size

+FTP Command (get)
+Job Signal (get model output)
+Data Suite (copy)

Archive

+Unique File ID

+File Location

+Filesystem Select

+File Type (map, point, param, executable)
+File Size

+FTP Command (put)

+Model Run Bundle (files, param, script)

Postprocessing

+Model Executables

+Model Parameters

+Data Files In (map, point)

+Execution Scripts

+Product to Ingest

+Job Signal (wait,run,fail,error,complete)

Modeling (Statistical)

+Model ID

+Model Version

+Required Filetypes

+Required Param

+Param Valid Range

+Model Select

+Evaluate (files,params,model - OK)
+Product Valid (yes,no)

+Script Phrase (stepwise regression)
+Script Phrase (spacial correlation)
+Script Phrase (variogram)

+Script Phrase (other algorithm)

Figure 6. ISFSDatabas&€lasses
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4 UseCases

We have usedthe“Use Case’Model ! to describethe systemandsubsystemfrom the point of view
of variousactorsinteractingwith the system.

4.1 Actors

Theprimaryactorsandtheir generaoalsare:

Administrator hascompleteaccesdo the systemmonitorsperformanceandcoordinatesandautho-
rizessystemdesignchangesetc.

Model Builder is ableto build tailoreddatasetaiswell asnewv analyticalroutines.

Model User is ableto build tailoreddataset$o be usedby existing analyticalroutines.

1Cockhurn, Alistair, Writing EffectiveUseCasesAddison-Wesley PubCo, 2000
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4.2 UseCasel: Run apre-de ned model

Primary Actor: ModelUser

Goal: Userrunsapre-de nedmodel.
Scope: ISFS

Level: UserGoal

Preconditions:

1. Useraccountexistsonthesystem.
2. Input les areaccessibldy the system.
3. Desiredanalysisroutineintegratedinto the system.

Trigger:
Succes£nd Condition: Model Userhasrunthe modelandgeneratecdppropriataesults.
Failed End Condition: Model Userunableto obtainresults.

Main SuccessScenario:

1. Model Userlogsin to the systemandstartsa session.

2. Model Userselectsnput les from list of availableoptions,selectsdesiredanalysisroutine
from availableoptions,andhits “Run” button.

3. Model Userrecevestheoutputpredictve mapanduncertaintymap.

4. Model Userreceves the associatednetadatadescribingoutput les, run parametersand
performancestats.

5. Model Usercanoptionally sase therun resultswith personabnnotationsn personakeposi-
tory.

Extensions:

Openlssues:
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4.3 UseCase2: Createanewdata le for analysis

Primary Actor. ModelBuilder

Goal: ModelBuilder createsiew data le anddocumentatiorior subsequerdnalysisby the modeling
subroutine.

Scope: ISFS/ Pre-Processin§ubsystem
Level: UserGoal

Preconditions:

1. Useraccountxistsonthesystem.
2. Input les in aformatunderstoody the system.

Trigger: A new le to beanalyzeds available.

Succes£nd Condition: Userhascreatechew data le anddocumentatiorfior subsequerdnalysis.
Failed End Condition: Userunableto createuseabledata le.

Main SuccessScenario:

Model Builderlogsinto the systemandstartsa session.

Model Builder selectgo build a datasuite.
Model Builder uploadsa tatular dataset.

P w NP

Model Builder is informedthat the datasetuploadednto the systemandcanview the data
set.

Model Builder views thedataset.

Model Builder selectcorrespondingasterdayers.

Model Builder activatesthe meiging of rastervariablesinto thetatular data.
Model Builder generatesnetadatalocumentatiotior thenew data le.

© © N o O

Model Builder canoptionally save the new data le with personalannotationsn personal
repository

Extensions:

Openlssues:
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4.4 UseCase3: Createnew explanatory variables

Primary Actor: ModelUser

Goal: ModelUsercreatesiew variablesto be usedwithin the modelingsubsystem.
Scope: ISFS/ Modelingsubsystem

Level: UserGoal

Preconditions:

1. Useraccountexistsonthesystem.

2. Takular DataSet: (multiple) rasterdatasetshave beenselectedhe userandingested/meyed
with the system(seeUseCase?).

Trigger: Userwishesto createadditionalvariablesbeyondthe“bands”containedn therasterdata.
Succes£nd Condition: Model Builder hascreatechew variablesfor usein the modelingsubsystem.
Failed End Condition: Model Builder unableto createnew variables.

Main SuccessScenario:

Model Userlogsin to the systemandstartsa session.

Model Usernavigatesto the Modeling Subsystenandinterface.

Model Userspeci estheresponseariable.

Model Userselectsvariablesto de ne spatiallocation.
Model Userde nesfunctionof currentlayersusedto createnew layerhariable.

o0k~ wdhPE

Model Useruseshe modelingsubsystento determinesigni cant variablesfor predictionof
theresponseariable.

7. Model Userdecideswvhetherto includespatialmodelof residualsn the nal prediction.
8. ModelUserchoosego view amap.
9. Model Useris presentedvith imageof model.

Extensions:

Openlssues:
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4.5 UseCase4: Createa new modelfor analysis

Primary Actor. ModelBuilder

Goal: ModelBuilderbuilds anenv model.

Scope: ISFS/ Pre-Processing§ubsystem

Level: UserGoal

Preconditions:

1.
2.

Useraccouniexistsonthe system.
Input les in aformatunderstoody the system.

Trigger: A new le to beanalyzeds available.

Succes£nd Condition: Userhascreatechen modelandmetadatdor subsequerdanalysis.

Failed End Condition: Userunableto createuseablenodel.

Main Successscenario:

No gk wDdPE

Model Builderlogsinto the systemandstartsa session.
Model Builder choosego selecta datasuite.

Model Builder selectsa datasuite.

Model Builder choosego view datasuite.

Model Builder choosego view existing model.

Model Builder choosego createa new model.

Model Builder selectanput les from list, selectsvariablesto be includedin analysis,and
hitsa“Run Data” button.

8. Model Userrecevestheoutputpredictve mapanduncertaintymap.

9. Model Userreceves the associatednetadatadescribingoutput les, run parametersand

10.

performancestats.

Model Builder can optionally save the resultsfrom the new modelwith annotationsand
associatéhe modeloutputwith the selectediatasuite.

Extensions:

Openlssues:
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5 UseCaselllustrations

Thesystenmwill have acces$rom the variousNationalBiological Informationinfrastructurg(NBII)
membempagesasfollows:

Figure7. A link from the NBII Invasive SpeciednformationNode.

Figure 8. A link to thelSFSfrom the Invasivespecies.gomenubar.
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5.1 UseCasel lllustrated: Run apre-de ned model

1. Model Userlogsinto the
systemandstartsa session

2. ModelUserselectsa data
suite.

3. Model Userselectdnput
les from list, selectdesired
analysisroutinefrom available
options,andhits a“Run Data”

button.

4. Model Userrecevesthe
outputpredictive mapand
uncertaintymap.

5. Model Userrecevesthe
associatednetadatalescribing
output les, run parameters,
andperformancestats.

6. Model Usercanoptionally
save therunresultswith
personabknnotationsn
personatepository

210f 29



BP-CONOP-1.9 Decembe#, 2002

5.2 UseCase? lllustrated: Createanewdata le for analysis

1. Model Builderlogsinto the
systemandstartsa session

2. Model Builder selectdo
build a datasuite.

3. Model Builder uploadsa
talular dataset.

4. Model Builderis informed
thatthedatasetuploadednto
the systemandcanview the
dataset.

5. Model Builderviews the
dataset.

6. Model Builder selects
correspondingasterdayers.

7. Model Builder activatesthe
meiging of rastervariablesinto
thetalular data.
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8. Model Builder generates
metadatalocumentatiorfior
thenew data le.

9. Model Buildercan
optionallysave the new data
le with personabnnotations
in personatepository
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5.3 UseCase3 lllustrated: Createnew explanatory variable(s)

1. Model Userlogsinto the
systemandstartsa session.

2. Model Usernavigatesto the
Modeling Subsystenand
interface.

3. Model Userspeci esthe
responseariable.

4. Model Userselectsvariables
to de ne spatiallocation.
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5. Model Userde nesfunction
of currentlayersusedto create
new layerhariable.

6. Model Userusesthe
modelingsubsystento
determinesigni cant variables
for predictionof theresponse
variable.

7. Model Userdecidesvhether
to includespatialmodelof
residualdn the nal

prediction.

8. Model Userchooseso view
amapof model.
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9. Model Useris presented
with imageof model.
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5.4 UseCase4 lllustrated: Createa new modelfor analysis

1. Model Builderlogsinto the
systemandstartsa session.

2. ModelUserchooseso
selectadatasuite.

3. Model Builder selectsa data
suite.

4. Model Builder choosedo
view datasuite.

5. Model Builderchoosedo
view existingmodel.

6. Model Builder choosedo
createa nev model.

7. Model Userselectdanput

les from list, selectsvariables
to beincludedin analysisand
hitsa“Run Data” button.
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8. Model Userrecevesthe
outputpredictive mapand
uncertaintymap.

9. Model Userrecevesthe
associatednetadatalescribing
output les, run parameters,
andperformancestats.

10. Model Buildercan
optionallysave theresultsfrom
the nev modelwith
annotation@andassociate¢he
modeloutputwith theselected
datasuite.
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A Glossary

BP Biotic Predictionproject

CT Computationalfechnologieproject

CONOP Concepbof Operations

COTS CommercialOff The Shelf

CSU ColoradoStateUniversity

DAAC DistributedActive Archive Center

ESTO EarthScienceTechnologyOf ce

FTP File TransferProtocol

GSFC GoddardSpace-light Center

GUI GraphicalUserInterface

HTTP HyperText TransportProtocol

ISFS Invasive Specied-orecastingsystem

NBIl NationalBiological Informationinfrastructure
NREL NaturalResource&cologyLaboratory
RDBMS RelationalDatabaséManagemengystem
SEP SoftwareEngineering DevelopmentPlan
USGS United StatesGeologicalSuney
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