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ContentsContents

•• GIS has many applicationsGIS has many applications

•• Technology for Cadastre and Land AdministrationTechnology for Cadastre and Land Administration

•• Integration TechnologyIntegration Technology

•• ModelingModeling

•• New Technology Results in Innovative GIS Architectu reNew Technology Results in Innovative GIS Architectu re

•• Server Based Server Based 

•• Services Services 
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Applications Provide The EvidenceApplications Provide The Evidence

ConsistencyConsistency

Citizen InquiryCitizen Inquiry

AccountabilityAccountability
Fair & Equitable ValuationFair & Equitable Valuation

Integration Integration 
With CAMAWith CAMA

VisualizationVisualization
Workflow  EfficiencyWorkflow  Efficiency

Legal NotificationLegal Notification

Data ManagementData Management

(Transactions Editing)(Transactions Editing)

Automated Appraisals

. . . . Of The Increasing Value of GIS. . . . Of The Increasing Value of GIS

Ad Hoc MappingAd Hoc Mapping

Change MonitoringChange Monitoring

Spatial AnalysisSpatial Analysis

Damage AssessmentDamage Assessment
Map BooksMap Books

Complex modelingComplex modeling

Integration is Becoming Understood and EasierIntegration is Becoming Understood and Easier
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Land Information Systems

Comprehensive Land RegistryComprehensive Land Registry

LithuaniaLithuania

Government Lease ManagementGovernment Lease Management

USAUSA

Public AccessPublic Access

OhioOhio

AdelaideAdelaide

Nashville, TNNashville, TN

Cadastral Records  Cadastral Records  
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Citizen Access – Via Web

Wake County

Hillsborough County

Nassau County
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Online Search, Reporting and Map GenerationOnline Search, Reporting and Map Generation
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Integration with Aerial Photos

Oblique Imagery
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Integration With Document ManagementIntegration With Document Management
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Updating Using Mobile GISUpdating Using Mobile GIS
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Automated Notice of Valuation
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GIS Provides A Systematic FrameworkGIS Provides A Systematic Framework
Modeling The Property Records EnvironmentModeling The Property Records Environment
Supporting Complex WorkflowsSupporting Complex Workflows

. . . . . . ProvidingProviding Many Tools and MethodsMany Tools and Methods
. . . And Comprehensive Information Management. . . And Comprehensive Information Management

ProvidingProviding
•• An Integrative (Geospatial) FrameworkAn Integrative (Geospatial) Framework

•• Analytic MethodsAnalytic Methods

•• Intuitive VisualizationIntuitive Visualization
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. . . Creating New Opportunities for Collaboration And Integrati. . . Creating New Opportunities for Collaboration And Integrati on Of Systemson Of Systems

SupportingSupporting
•• Distributed Data ManagementDistributed Data Management
•• Collaborative ComputingCollaborative Computing
•• Application IntegrationApplication Integration

LegacyLegacy

TodayToday

Client / ServerClient / Server

GeoWebGeoWeb
EmergingEmerging

DistributedDistributed
CollaborationCollaboration

GIS Is EvolvingGIS Is Evolving
Web Services is Becoming A New PlatformWeb Services is Becoming A New Platform

•• Many Authors & Publishers Many Authors & Publishers 

•• Lots of CommunitiesLots of Communities
–– InterconnectedInterconnected

–– InteroperableInteroperable

–– IntegrativeIntegrative

–– DynamicDynamic
Mapping & Mapping & 

Visualization Visualization 
ServicesServices

GIS ServicesGIS Services
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Web Services Enables Shared Data With Web Services Enables Shared Data With 
Other OrganizationsOther Organizations

. . . Dynamically Integrating . . . Dynamically Integrating 
Property Data with Other InformationProperty Data with Other Information

GeoWebGeoWeb

RequiresRequires
•• Geographic FrameworkGeographic Framework
•• CollaborationCollaboration
•• Sharing Content Sharing Content 
•• InteroperabilityInteroperability
•• Enabling TechnologyEnabling Technology

Making Cadastral Mapping Usable as a ServiceMaking Cadastral Mapping Usable as a Service . . .. . .
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Google and Microsoft Are Already Changing ThingsGoogle and Microsoft Are Already Changing Things
Introducing a New Way of Interacting with Geographi c InformationIntroducing a New Way of Interacting with Geographi c Information on the Webon the Web

. . . Opening the World. . . Opening the World ’’s Eyes To a Whole New Way of Seeing s Eyes To a Whole New Way of Seeing 

•• Dynamic & Continuous ContentDynamic & Continuous Content

•• Fast & Natural InteractionFast & Natural Interaction

•• Web Based ApplicationsWeb Based Applications

•• AccessibleAccessible
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GIS on The Web Provides Many Additional Possibiliti esGIS on The Web Provides Many Additional Possibiliti es
For Sharing, Integrating and Analyzing Geographic K nowledgeFor Sharing, Integrating and Analyzing Geographic K nowledge

DataData
MapsMaps
ModelsModels
GlobesGlobes
MetadataMetadata

AuthorAuthor

ServeServe

UseUse

GeoWebGeoWeb

Connecting Professionals And UsersConnecting Professionals And Users
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ScalableScalable
NetworkedNetworked
HardwareHardware

LaptopLaptop

DesktopDesktop

PDAPDA

ServersServers

PhonePhone

WebWeb
ServicesServices

Enabling TechnologyEnabling Technology

GIS ServersGIS Servers

. . . Improving Our Ability To Share and Distribute. . . Improving Our Ability To Share and Distribute

•• Faster ProcessingFaster Processing

–– MultiMulti --corecore

–– BladesBlades

•• Increased BandwidthIncreased Bandwidth

•• Larger StorageLarger Storage

•• Web Services StandardsWeb Services Standards

•• Mobile TechnologiesMobile Technologies

•• Real Time NetworksReal Time Networks

•• GIS SoftwareGIS Software
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. . . Increasingly On The Web. . . Increasingly On The Web

•• MappingMapping
•• VisualizationVisualization
•• ModelingModeling
•• Query & ReportingQuery & Reporting
•• Spatial AnalysisSpatial Analysis
•• Data ManagementData Management

GIS Technology Is AdvancingGIS Technology Is Advancing --

Many New Capabilities & InnovationsMany New Capabilities & Innovations

DeployedDeployed On Desktop, Server, Mobile . . . On Desktop, Server, Mobile . . . 

T1
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Improved Data Compilation and EditingImproved Data Compilation and Editing
Adding New Techniques and MethodsAdding New Techniques and Methods

••

Integrating Survey Integrating Survey 
MeasurementsMeasurements

CAD IntegrationCAD Integration

Enhanced InteroperabilityEnhanced Interoperability

Automated ScanningAutomated Scanning
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DimensionsDimensions

CadastralCadastral

NetworksNetworks
SurveysSurveys

AddressesAddresses

AnnotationAnnotation
VectorsVectors

3D 3D ObjectsObjects

TopologyTopology

CADCAD

ImagesImages

TerrainTerrain

AttributeAttribute

CartographyCartography

GeodatabaseGeodatabase

Extended Data Modeling  Extended Data Modeling  
Abstracting Various Sciences, Technology and Method s for SpatialAbstracting Various Sciences, Technology and Method s for Spatial MeasurementMeasurement

Managing all Types of Geospatial DataManaging all Types of Geospatial Data
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Image Serving  Image Serving  
A New Way to Rapidly Access to Large Imagery Collec tionsA New Way to Rapidly Access to Large Imagery Collec tions

•• FastFast

•• Easy PublishingEasy Publishing

•• OnOn--thethe --Fly Processing Fly Processing 
–– GeoreferencingGeoreferencing

–– Pan SharpeningPan Sharpening

–– MosaicingMosaicing

–– OrthoOrtho --rectificationrectification

–– . . .. . .

. . . Reducing Time Between Acquisition and Use. . . Reducing Time Between Acquisition and Use

SupportsSupports
Any ClientAny Client

Creates Multiple Creates Multiple 
Products DynamicallyProducts Dynamically

Raster FilesRaster Files
(Any Type or  (Any Type or  

Format)Format)

GISGIS

CADCAD

BrowserBrowser

Image ServerImage Server
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GIS Server Architecture Provides aGIS Server Architecture Provides a New PlatformNew Platform
Comprehensive FunctionalityComprehensive Functionality

•• Centrally ManagedCentrally Managed

•• Many ClientsMany Clients

•• Easy to Install & ManageEasy to Install & Manage

•• ScalableScalable

•• High PerformanceHigh Performance

•• InteroperableInteroperable

•• AffordableAffordable

. . . Enabling Enterprise GIS . . . Enabling Enterprise GIS 

MobileMobileWebWeb

GDB

DesktopDesktop

ApplicationsApplications

GIS ServerGIS Server

ServicesServices

MappingMapping
33--D VisualizationD Visualization
GeoprocessingGeoprocessing
Data ManagementData Management

Empowering the NonEmpowering the Non --GIS ProfessionalGIS Professional

OpenOpen
APIsAPIs

OGCOGC

KMLKML

SOAPSOAP
SQLSQL
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Web Clients Web Clients 
Browser Based GIS ApplicationBrowser Based GIS Application

. . . Easy Access to GIS Services. . . Easy Access to GIS Services

•• High QualityHigh Quality

•• FastFast

•• Dynamic NavigationDynamic Navigation

SupportingSupporting
•• MappingMapping
•• EditingEditing
•• GeoprocessingGeoprocessing
•• GeocodingGeocoding
•• Data ManagementData Management

Web MapWeb Map

IntegratesIntegrates
Multiple ServiceMultiple Service

AJAXAJAX
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BrowserBrowser --based Editingbased Editing

•• Add, modify, and remove featuresAdd, modify, and remove features

•• Update attribute dataUpdate attribute data

•• Useful for focused applicationsUseful for focused applications

. . . Server Based Rules Insuring Integrity  . . . Server Based Rules Insuring Integrity  
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GIS Servers Support  Open And Interoperable AccessGIS Servers Support  Open And Interoperable Access
Supporting Many ClientsSupporting Many Clients and  and  DBMSDBMS’’ss

. . . Ensuring That Cadastral  Data Investments Can  Be Leveraged. . . Ensuring That Cadastral  Data Investments Can  Be Leveraged
. . . Providing a New Platform for Geospatial Integ ration. . . Providing a New Platform for Geospatial Integ ration

Google EarthGoogle Earth

Metadata
ISO 19139

KML

CAD

Image
Integration

SOAP, 
XML, SQL

GIS
Services

AutoCADAutoCAD

LEICALEICA
BAEBAE

MapInfoMapInfo

GeoMediaGeoMedia

SAPSAP

IonicIonic

It Works with AnythingIt Works with Anything

•• Standards BasedStandards Based
(OGC, ISO, W3C . . .)(OGC, ISO, W3C . . .)

•• Open APIsOpen APIs

OGC Standards
WMS, WFS,

GML, . . .

Any Any 
ClientClient

Open API’s

Any
DBMS
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GIS as a Service for CAD Systems GIS as a Service for CAD Systems 
Complete CAD/GIS IntegrationComplete CAD/GIS Integration

••

SupportingSupporting

Data Management Data Management 

MappingMapping

EditingEditing

Spatial AnalysisSpatial Analysis

Enhancing InteroperabilityEnhancing Interoperability
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GIS Servers Can Manage Distributed Geospatial Data GIS Servers Can Manage Distributed Geospatial Data 
Using Replication ServicesUsing Replication Services

•• Change Only UpdatesChange Only Updates

•• Periodically SynchronizedPeriodically Synchronized

•• Updates Over the Web or CourierUpdates Over the Web or Courier

SupportingSupporting
•• CollaborationCollaboration

•• CoCo--Data ProductionData Production

•• Mobile UsersMobile Users

Parent ReplicaParent Replica

Child ReplicaChild Replica

SynchronizationSynchronization

OneOne
WayWay

TwoTwo

WayWay
Read /
Write

Read
Only

Read /
Write

Supporting Collaborative Data ManagementSupporting Collaborative Data Management
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ApplicationApplication

ServicesServices

ApplicationsApplications

ServicesServices

•• Organized Around Business UnitsOrganized Around Business Units
–– Tailor Applications and Data to Tailor Applications and Data to 

Mission Needs  Mission Needs  

–– Manage Operational DatabaseManage Operational Database

–– Share Data Share Data 

•• Publishing to the Data WarehousePublishing to the Data Warehouse

•• Directly as ServicesDirectly as Services

•• Business Units Are Service Business Units Are Service 
Providers and ConsumersProviders and Consumers

. . . A Framework For Incrementally Growing an Enter prise Services Architecture

RegistryRegistry
Business UnitBusiness Unit

Mapping Mapping 
Business UnitBusiness Unit

Data
Warehouse

Service and 
Metadata 
Registries

ServicesServices

ServicesServices

ApplicationsApplications ApplicationsApplications

TaxTax
Business UnitsBusiness Units

ServicesServices

ApplicationsApplications

ServicesServices

Enterprise Service Bus 

ss

GIS Can Be Implemented Across the EnterpriseGIS Can Be Implemented Across the Enterprise
Using A Service Oriented ArchitectureUsing A Service Oriented Architecture
Modernizing and Integrating Business Units . . .Modernizing and Integrating Business Units . . .
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Standards Based Interoperability Is ImportantStandards Based Interoperability Is Important
Multiple ApproachesMultiple Approaches

. . . Providing An Open & Standards. . . Providing An Open & Standards --based Environmentbased Environment
. . . And Enabling Successful Collaborative Systems. . . And Enabling Successful Collaborative Systems

Simple feature class
Haul Contains Z values

Contains M values
Geometry Poi nt

No
No

Data typeField name
Prec-
is ion Scale LengthDomainDefault value

Allow
nulls

OBJECTID Object ID
SHAPE Geometry Yes

HAULJOIN L ong i ntege r No 0
VESSELCODE L ong i ntege r No 0

CRUISE L ong i ntege r No 0
HAUL L ong i ntege r No 0

STATION_ID String No 7
SSTEMP Floa t No 0 0

BOTTOMTEMP Floa t No 0 0
EFFORT Floa t No 0 0

DataSo urceID String Yes 50

Table
Dat aSou rce

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow
nulls

OBJECTID Ob ject ID
DESC_ String Yes 35

SOURCE String Yes 35
CONTACT String Yes 20

PREC String Yes 20
CREATE_DATE Lon g in teger Yes 0
LAST_UPDATED Lon g in teger Yes 0

DataSou rceID String Yes 50

Table
FishCatch

Data typeFie ld name
Prec-
ision Scale LengthDomainDefault value

Allow
nulls

OBJECTID Object ID
HAULJOIN Long inte ger No 0

SPECIESCODE Long inte ger No 0
LATINNAME String No 28

COMMONNAME String No 21
WEIGHTCPUE Dou ble No 0 0
NUMBERCPUE Dou ble No 0 0

Relationship class

Name
Primary key
F oreign key

Type
Cardinality
Notif icat ion

Forward label
Backward label

No relat ionship rules defined.

DataS ourceHasHaul

Ori gin tabl e Destinati on feature cl ass

Simple
One to many
None

Haul
DataSource

DataSource
DataSourceID
DataSourceID

HaulName

Relationship class

Name
Primary key
Foreign key

Type
Cardinality
Not ifi cati on

F orward label
Backward label

No relat ionship rules defi ned.

HaulHasF ish Cat ch

Ori gin feature class Desti nation tabl e

Si mple
One to many
None

Fi shCatch
Haul

Haul
HAULJOIN
HAULJOIN

Fi shCatchName

Content StandardsContent Standards
•• Data Models Data Models 

•• Metadata (19139)Metadata (19139)

Transformation Procedures (ETL)Transformation Procedures (ETL)
•• FormatsFormats

•• SchemaSchema

•• SemanticSemantic
ETL = Extract, ETL = Extract, 

Transform & Load DataTransform & Load Data

Technology StandardsTechnology Standards
•• Web ServicesWeb Services

•• OGC/ISOOGC/ISO

•• DXF, KML . . . DXF, KML . . . 

WMSWMS WFSWFS WCSWCS

WMSWMS WFSWFS WCSWCS CatalogCatalog

GIS DesktopGIS Desktop

GIS ServerGIS Server

WFSWFS--TT
GMLGML
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Implementing Enterprise GIS RequiresImplementing Enterprise GIS Requires
More Than TechnologyMore Than Technology

•• Vision and Leadership Vision and Leadership 

•• Management Support Management Support 

•• Understanding of Business ProcessesUnderstanding of Business Processes

•• PlanningPlanning
—— Technical Architecture  Technical Architecture  

—— Data ModelsData Models

—— OrganizationOrganization

—— Implementation Work Implementation Work 

•• Good PeopleGood People

. . . And a Spirit Of Collaboration. . . And a Spirit Of Collaboration
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Thank you for your attention!Thank you for your attention!


