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The Push and The PullThe Push and The Pull

•• The Push is the information The Push is the information 
technology that drives research and technology that drives research and 
development at ESRI.development at ESRI.

•• The Pull is the moving of our GIS The Pull is the moving of our GIS 
technology users to new levels.technology users to new levels.



The Driving Forces of InnovationThe Driving Forces of Innovation

•• User driven User driven –– we listenwe listen
•• Technology driven Technology driven –– we followwe follow
•• Competition driven Competition driven –– we competewe compete
•• Experience drive Experience drive –– we work on projectswe work on projects



UsersUsers

•• Features and functionalityFeatures and functionality
•• Specific data or datum supportSpecific data or datum support
•• IntegrationIntegration
•• ApplicationsApplications
•• UsabilityUsability



TechnologyTechnology
•• New platforms New platforms –– workstationsworkstations
•• New processors New processors –– RISC; 64RISC; 64--bitbit
•• New Operating Systems New Operating Systems –– Unix; OS/2; Unix; OS/2; 

Linux; Windows to more WindowsLinux; Windows to more Windows
•• New Databases and database features New Databases and database features 

–– SQL Server; Access; DB2; Informix; SQL Server; Access; DB2; Informix; 
Oracle and Oracle SpatialOracle and Oracle Spatial

•• New Data Models New Data Models –– industry templatesindustry templates



More TechnologyMore Technology

•• New programming languages New programming languages –– Visual Visual 
Basic; C++; Java; .Net; PythonBasic; C++; Java; .Net; Python

•• New hardware configurations New hardware configurations ––
minicomputers and terminals>minicomputers and terminals>
servers and workstations>servers and workstations>
servers and desktops>servers and desktops>
servers and fat clients>servers and fat clients>
servers and thin client>servers and thin client>
application serversapplication servers



More TechnologyMore Technology

•• The Web The Web –– http, html, SOAP, UDDI; http, html, SOAP, UDDI; 
Web Application Servers (IIS, Web Application Servers (IIS, 
WebSphereWebSphere, , WebLogicWebLogic, Apache), Apache)

•• Mobile devices Mobile devices –– GPS data collectors; GPS data collectors; 
PDAsPDAs; mobile phones; AVL units; mobile phones; AVL units

•• Integration Integration –– DDE; DLL; APIDDE; DLL; API
•• Standards Standards –– ISO, OGC, etc.ISO, OGC, etc.



CompetitionCompetition

•• Features and FunctionsFeatures and Functions
•• Platforms supportedPlatforms supported
•• InteroperabilityInteroperability
•• PerformancePerformance
•• LicensingLicensing



Innovation In GIS Innovation In GIS 
Will Improve ApplicationsWill Improve Applications

•• Intelligent GIS Intelligent GIS 
•• Web Services Web Services 

–– GIS Services GIS Services 
–– NetworksNetworks
–– GIS PortalsGIS Portals

•• Distributed GISDistributed GIS
–– ServerServer
–– EmbeddedEmbedded
–– DesktopDesktop
–– MobileMobile

•• Component Software Component Software 
•• New GIS FunctionalityNew GIS Functionality

–– Geoprocessing ModelsGeoprocessing Models
–– Global Visualization Global Visualization 
–– Cartography & LabelingCartography & Labeling
–– Image Integration Image Integration 
–– Real TimeReal Time
–– Mobile GIS/LBS Mobile GIS/LBS 

•• InteroperabilityInteroperability



Innovation in the GIS FrameworkInnovation in the GIS Framework

Managing Datasets, Workflows …Managing Datasets, Workflows …
… In a Common Environment… In a Common Environment

…Abstracting Geographic Knowledge…Abstracting Geographic Knowledge

…Encapsulating…Encapsulating
Five Basic Five Basic 
ElementsElements

Maps & Maps & 
GlobesGlobes

ModelsModels

Data Data 
ModelsModels

GeodataGeodata

MetadataMetadata

GIS SoftwareGIS Software



GISGIS

Innovation Means Supporting Innovation Means Supporting 
All Spatial Data Types  All Spatial Data Types  

In RelationalIn Relational
TablesTables

VectorsVectorsTopologyTopology

NetworksNetworks

TerrainTerrain

SurveysSurveys

ImagesImages
CADCAD

DrawingsDrawings

DimensionsDimensions

AnnotationAnnotation

AddressesAddresses

27 Main St.27 Main St.

AttributesAttributes

ABCABC

107’107’

3D Objects3D Objects

With Rules That Define Relationships and BehaviorWith Rules That Define Relationships and Behavior

DataData



Using Data Models . . .Using Data Models . . .

Generic Data SetsGeneric Data Sets

Data ModelsData Models

User FeaturesUser Features

SmithSmith

StreetStreet

ParcelParcel

BuildingBuilding
NameName

VectorsVectorsTopologyTopology

NetworksNetworks SchemaSchema
RulesRules
RelationshipsRelationships
DefinitionsDefinitions
BehaviorBehavior

. . . Creating More Usable Information. . . Creating More Usable Information

“Intelligent” Features Are Maintained“Intelligent” Features Are Maintained



•• Administrative BoundariesAdministrative Boundaries
•• HydrologyHydrology
•• Water/WastewaterWater/Wastewater
•• Land ParcelsLand Parcels
•• UtilitiesUtilities
•• TransportationTransportation
•• Environmental FacilitiesEnvironmental Facilities
•• BiodiversityBiodiversity
•• ForestryForestry
•• DefenseDefense
•• Base MapBase Map
•• AddressesAddresses
•• GeologyGeology

Implementation TemplatesImplementation Templates

•• PetroleumPetroleum
•• PipelinePipeline
•• MarineMarine

. . . Built In Collaboration With User Community. . . . . . Built In Collaboration With User Community. . . 
Encapsulating Expert Knowledge. . . Jump Starting ProjectsEncapsulating Expert Knowledge. . . Jump Starting Projects

Thematic Data Models Extend Thematic Data Models Extend 
Generic Data ModelsGeneric Data Models



GeodatabaseGeodatabase Manages ChangeManages Change
HistoryHistory

T1T1 T2T2 T3T3

Multi UserMulti User
EditingEditing

BaseBase

ChangesChanges

LongLong
TransactionsTransactions

. . . With Versioning. . . With Versioning



Geodatabases Manage ChangeGeodatabases Manage Change
Transaction ModelsTransaction Models

Project begins Edits mergedTwo versions

Default version Edit versions 
add new features

Year 1 Year 3Year 2

Deleted Unchanged Inserted

MultiMulti--user editinguser editing

Historical ArchiveHistorical Archive



. . . Using a Multi. . . Using a Multi--State DatabaseState Database

Disconnected EditingDisconnected Editing Multiple Replication Multiple Replication 

NationalNational

StateState

LocalLocal

EditorEditor

GeodatabaseGeodatabase Manages Distributed DataManages Distributed Data



The Geodatabase Provides The Base The Geodatabase Provides The Base 
For an Image Information SystemFor an Image Information System

•• OrthophotosOrthophotos
•• MultispectralMultispectral
•• BinaryBinary
•• DocumentsDocuments
•• ElevationElevation
•• GridsGrids

AnalyzeAnalyze

ManageManage

A Complete System for Raster DataA Complete System for Raster Data

ExtractExtract

. . . For Large Multi. . . For Large Multi--User EnvironmentsUser Environments

•• Very FastVery Fast
•• ScalableScalable
•• ContinuousContinuous
•• MultiMulti--UserUser
•• Image Image 

CatalogsCatalogs

ViewView
ClassifyClassifyProcessProcess

UpdateUpdate

LoadLoad ServeServe

Image CatalogImage Catalog



Geodatabase Encapsulates ModelsGeodatabase Encapsulates Models

. . . Sharing Geographic Knowledge. . . Sharing Geographic Knowledge

–– Best Practices and ApplicationsBest Practices and Applications



GeodatabaseGeodatabase Innovation Manages MapsInnovation Manages Maps

Solves the Problems ofSolves the Problems of
•• Map SeriesMap Series
•• GeneralizationGeneralization
•• Multi RepresentationMulti Representation

A New Approach for Production CartographyA New Approach for Production Cartography

ExtendedExtended
Cartographic Cartographic 
Editing ToolsEditing Tools

CartoCarto
LayersLayers

GISGIS
LayersLayers

CartoCarto
RulesRules

MapsMaps

Database CartographyDatabase Cartography

1:100,0001:100,000

1:250,0001:250,000

1:24,0001:24,000



Geodatabase Manages MetadataGeodatabase Manages Metadata

Documenting and Documenting and 
DescribingDescribing

. . . Geographic Knowledge. . . Geographic Knowledge

Data Data 
ModelsModels

Data SetsData Sets
MapsMaps

(Services)(Services)

WorkflowWorkflow
ModelsModels



Innovation In ApproachInnovation In Approach

DBMS DBMS 
ApproachApproach

. . .  Focus Is On  Managing Geographic Knowledge. . .  Focus Is On  Managing Geographic Knowledge

Knowledge ApproachKnowledge Approach

AA BB CC

Its About Abstracting and Its About Abstracting and 
Serving Geographic KnowledgeServing Geographic Knowledge

It’s More Than Just Data And Tools….It’s More Than Just Data And Tools….

ArcGISArcGIS

Focus on Spatial Focus on Spatial 
Data TypesData Types



Interoperability is ImportantInteroperability is Important

ConversionConversion

Direct Read Direct Read 
(API)(API)

DBMSDBMS
IntegrationIntegration

. . . So focus on simple and. . . So focus on simple and
practical approaches that workpractical approaches that work

Web Web 
ServicesServices

GISGIS
ServerServer

But there are many standards . . .But there are many standards . . .

XML/SOAPXML/SOAP



Two Design OptionsTwo Design Options

DBMS CentricDBMS Centric

Spatial TypesSpatial Types
and Functionsand Functions

Web Services CentricWeb Services Centric

EnterpriseEnterprise
SystemsSystems

Application ServerApplication Server
(Enterprise Integrity)(Enterprise Integrity)

ERPERP
CRMCRM

GISGIS

Add SpatialAdd Spatial
ServersServers

SQLSQL

GIS ServicesGIS Services



Tools & DataTools & Data

Client /Server Client /Server 
SystemsSystems

ProfessionalProfessional
ProductivityProductivity

InformationInformation
ManagementManagement

SharedShared
ServicesServices

. . . Web Services Provide A New Platform. . . Web Services Provide A New Platform

Distributed NetworksDistributed Networks

Technology Transforms GISTechnology Transforms GIS



•• Many ClientsMany Clients
•• Many ServersMany Servers
•• Meta Data PortalMeta Data Portal
•• Loosely CoupledLoosely Coupled

NetworkNetwork

WebWeb
ServicesServices

ServicesServices

. . . Network Centric. . . Network Centric

MetadataMetadata

UsersUsers

A System of Open andA System of Open and
Interoperable ProtocolsInteroperable Protocols
. . . XML, SOAP & UDDI. . . XML, SOAP & UDDI

GIS PortalGIS Portal

Web Services ProvideWeb Services Provide



Web Services Provide A New Web Services Provide A New 
Architecture For GISArchitecture For GIS

GIS GIS 
PortalPortal

Standard MapStandard Map
ProductsProducts

CustomCustom
ProductsProducts

InternetInternet
Map ServicesMap Services

. . . They Dynamically Integrate Many Distributed Services. . . They Dynamically Integrate Many Distributed Services

GIS ServicesGIS Services



Portal ConfigurationPortal Configuration
•• Distributed Data and ServicesDistributed Data and Services
•• Federated ModelFederated Model

FTP

Data Servers

National, National, 
State, Local, State, Local, 

& Private & Private 
UsersUsers

GIS DataGIS Data

GIS Web
Services
PortalsGISGIS

PortalPortal
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Publish GIS data and servicesPublish GIS data and services

Document in catalog Document in catalog 

Connect and Use

Connect and Use

Download and use

Download and use

GISGIS
DataData

GISGIS
DataData



Framework DataFramework Data

Geospatial One-Stop 
Base Standard

Transportation

Elevation

Cadastral

Hydrography Governmental
Units

Orthoimagery

Geodetic 
Control

Air

Rail Roads

Waterways

Transit



Innovation Leads GovernmentInnovation Leads Government



……coordinated, collaborative decision coordinated, collaborative decision 
making, with Citizen access.making, with Citizen access.

EE--Government IsGovernment Is
A Community A Community –– As Part of the As Part of the 

CommunityCommunity



InnovationInnovation

•• People drivenPeople driven
•• Performance drivenPerformance driven
•• Price drivenPrice driven
•• Process drivenProcess driven

What’s Next?What’s Next?


