
•• UnderstandingUnderstanding
–– PatternsPatterns
–– RelationshipsRelationships
–– ProcessesProcesses

•• ConceptualizingConceptualizing

•• ModelingModeling
•• VisualizingVisualizing

Developing Data Content Developing Data Content 

Building the National Data FrameworkBuilding the National Data Framework

Geography Embodies Formal Concepts, Geography Embodies Formal Concepts, 
Theories, and MethodsTheories, and Methods

. . . For Understanding Our World. . . For Understanding Our World

EventsEvents
DiffusionDiffusion

ConnectivityConnectivityProcessesProcesses

CirculationCirculation

PatternsPatterns

FlowsFlows

DifferentiationDifferentiation

SpatialSpatial
CoCo--VarianceVariance

Spatial InteractionsSpatial Interactions

ClassificationClassification

Building Data Content Requires Building Data Content Requires 
Varied Expertise and StudyVaried Expertise and Study

•• Technical ExpertiseTechnical Expertise
•• GeodesyGeodesy
•• GeographyGeography
•• SurveyingSurveying
•• CartographyCartography
•• PhotogrammetryPhotogrammetry
•• Geographic KnowledgeGeographic Knowledge
•• Discipline SpecialistsDiscipline Specialists
•• Project ManagementProject Management……..

Data must support many ApplicationsData must support many Applications

GeoprocessingGeoprocessing FrameworkFramework

. . . and Application Development. . . and Application Development

A Comprehensive Environment for Spatial AnalysisA Comprehensive Environment for Spatial Analysis

Analysis

Model Builder

Command Line

Scripting

. . . Connecting People. . . Connecting People
. . . Enabling Collaborative Work. . . Enabling Collaborative Work

Real Time GISReal Time GIS



Supporting PortalsSupporting Portals

EnvironmentalEnvironmental

Business Business 
ApplicationsApplications

PolicePolice

PlanningPlanning

RoadsRoads

UtilitiesUtilities

Services Oriented Architecture (SOA)Services Oriented Architecture (SOA)
Provides a Framework for Integrating GIS and Enterprise SystemsProvides a Framework for Integrating GIS and Enterprise Systems

. . . Open, Flexible and Standards Based. . . Open, Flexible and Standards Based

Web Services &Web Services &
MessagingMessaging

Mapping Agency WorkflowMapping Agency Workflow

Data Collection

Photogrammetry

Image 
Processing

Feature 
Attribution

Quality Control

Map Production

Map Finishing

Dissemination

Geodatabase

PLTS Capability

Feature 
Collection

Data Production Tools (PLTS)Data Production Tools (PLTS)

•• Database Production EnvironmentDatabase Production Environment
•• Knowledge Base of Map SpecificationsKnowledge Base of Map Specifications

–– Valid Value TablesValid Value Tables
–– Condition TablesCondition Tables

•• Editing ToolsEditing Tools
•• Feature Attribution, Validation and SymbolizationFeature Attribution, Validation and Symbolization
•• Complete set of QC/QA Tools (Complete set of QC/QA Tools (QCViewQCView))
•• Digital and Hard Copy Chart Production (MPS)Digital and Hard Copy Chart Production (MPS)
•• Project Tracking for internal or external Project Tracking for internal or external 

production (JTX)production (JTX)

Production Line Tool SetProduction Line Tool Set

. . . For GIS Database and Map Production. . . For GIS Database and Map Production

Standardized Templates, Applications and WorkflowsStandardized Templates, Applications and Workflows



Data Content Quality AssuranceData Content Quality Assurance

•• Define a Quality Assurance PlanDefine a Quality Assurance Plan
–– Define Data Quality Standards (ex: ISO 9001:2000)Define Data Quality Standards (ex: ISO 9001:2000)
–– Define and Review QA plansDefine and Review QA plans
–– Identifying quality problemsIdentifying quality problems
–– Defining QA/QC tools (PLTS) and automated processesDefining QA/QC tools (PLTS) and automated processes
–– Define Data AcceptanceDefine Data Acceptance
–– Developing application test plansDeveloping application test plans

•• Defining Data DeliverablesDefining Data Deliverables
–– File naming File naming consistancyconsistancy
–– AttributionAttribution
–– ProjectionsProjections
–– Topology validationTopology validation

. . . Together They Represent the Building . . . Together They Represent the Building 
Blocks of Geographic KnowledgeBlocks of Geographic Knowledge

Data ModelsData Models

Geodata SetsGeodata Sets

Process and Workflow ModelsProcess and Workflow Models

Maps and GlobesMaps and Globes

MetadataMetadata

GISGIS Abstracts Geography Into Five Basic ElementsAbstracts Geography Into Five Basic Elements

. . . and Makes Them Directly Usable & Accessible. . . and Makes Them Directly Usable & Accessible

GIS Manages These Elements in a GIS Manages These Elements in a 
GeodatabaseGeodatabase

MetadataMetadata

ModelsModels
MapsMaps

GeodataGeodata
SetsSets

DataData
ModelsModels

GISGIS

GeodatabaseGeodatabase

Encapsulating Encapsulating 
KnowledgeKnowledge

WithWith Rules That Define Relationships and BehaviorRules That Define Relationships and Behavior

Generic Data SetsGeneric Data Sets

Data ModelsData Models

User FeaturesUser Features

StreetStreet

ParcelParcel

SchemaSchema
RulesRules
RelationshipsRelationships
DefinitionsDefinitions
BehaviorBehavior

TopologyTopology
VectorsVectors

NetworksNetworks
SmithSmith

BuildingBuilding

NameName

DataData
ModelsModels

Geodatabases Use Geodatabases Use Data ModelsData Models
For More Complex DataFor More Complex Data

GIS Networks Will Allow Us to Connect andGIS Networks Will Allow Us to Connect and
Integrate Distributed GIS ResourcesIntegrate Distributed GIS Resources

. . . Making Virtual Collaborations Possible. . . Making Virtual Collaborations Possible

MapsMaps
ModelsModels

GeoDataGeoData
SetsSets

PeerPeer--toto--Peer GISPeer GIS

MetadataMetadata

Data ModelsData Models



Direct Read & UseDirect Read & UseIntegrated with Integrated with 
ModelBuilderModelBuilder

Creating Custom Creating Custom 
Format ConvertersFormat Converters

MIF GML

M.S.

MIF

Adds Many New Data Sources and Converters to Adds Many New Data Sources and Converters to ArcGISArcGIS

Data Interoperability ExtensionData Interoperability Extension

. . . Supports Complex Data Transformation. . . Supports Complex Data Transformation

Cadastres Importance to National Cadastres Importance to National 
DevelopmentDevelopment

State FilesState Files

LeasesLeases

ParcelsParcels

TownshipsTownships

SurveySurvey

TransactuallyTransactually
MaintainedMaintained

GeoprocessingGeoprocessing Model to Model to 
Convert and MergeConvert and Merge

Served on Served on 
the Webthe Web

National National 
GeodatabaseGeodatabase

BLM Uses Model BuilderBLM Uses Model Builder
for the National Integrated Land System (NILS)for the National Integrated Land System (NILS)

LantmateriatLantmateriat

ArcCadastreArcCadastre

NILS ComponentsNILS Components

SurveySurvey
ManagementManagement

MeasurementMeasurement
ManagementManagement

ParcelParcel
ManagementManagement

GeoCommunicatorGeoCommunicator



SummarySummary

•• Provide technical expertise critical to Provide technical expertise critical to 
successsuccess

•• Study the applications required to Study the applications required to 
determine data contentdetermine data content

•• Define proper toolset based on Define proper toolset based on 
comprehensive study and analysis of comprehensive study and analysis of 
applications and processesapplications and processes

•• Develop effective standards for data Develop effective standards for data 
conversionconversion

Thank YouThank You


