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Topic PointsTopic Points

•• TechnologyTechnology
–– GISGIS
–– PortalPortal

•• ProcessProcess
•• ResultsResults

GIS TechnologyGIS Technology



GIS ConfigurationsGIS Configurations

Common ArchitecturesCommon Architectures
•• GIS DesktopsGIS Desktops
•• Departmental SystemsDepartmental Systems

Emerging Enterprise TechnologiesEmerging Enterprise Technologies
•• Shared Database ServersShared Database Servers
•• Centralized Application ServersCentralized Application Servers
•• Distributed Servers Integrated With Web ServicesDistributed Servers Integrated With Web Services

Evolving GIS TechnologiesEvolving GIS Technologies
Will Improve ImplementationsWill Improve Implementations

•• Intelligent GISIntelligent GIS
•• Web ServicesWeb Services

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

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

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

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

•• InteroperabilityInteroperability



GIS Is Becoming More IntelligentGIS Is Becoming More Intelligent

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

DataData
ModelsModels

GeodataGeodata

MetadataMetadata

GIS SoftwareGIS Software

GISGIS

  The Modern   The Modern GeodatabaseGeodatabase Supports All Supports All
The Generic Spatial Data TypesThe Generic 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

•• Petroleum Petroleum
•• Pipeline Pipeline
•• Marine Marine

. . . 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 Change Manages 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

Multi-user editingMulti-user editing

Historical ArchiveHistorical Archive



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

Disconnected EditingDisconnected Editing Multiple ReplicationMultiple Replication

NationalNational

StateState

LocalLocal

EditorEditor

GeodatabaseGeodatabase Manages Distributed Data Manages Distributed Data

The Geodatabase Provides The BaseThe 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-User Environments. . . For Large Multi-User Environments

•• Very FastVery Fast
•• ScalableScalable
•• ContinuousContinuous
•• Multi-UserMulti-User
•• ImageImage

CatalogsCatalogs

ViewView
ClassifyClassifyProcessProcess

UpdateUpdate

LoadLoad ServeServe

Image CatalogImage Catalog



Geodatabase Encapsulates ModelsGeodatabase Encapsulates Models

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

– Best Practices and Applications– Best Practices and Applications

Geodatabases Geodatabases WillWill Manage Maps Manage 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
CartographicCartographic
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

DataData
ModelsModels

Data SetsData Sets
MapsMaps

(Services)(Services)

WorkflowWorkflow
ModelsModels

Intelligent GIS (Geodatabase)Intelligent GIS (Geodatabase)
 Is A New Approach Is A New Approach

 DBMS DBMS
ApproachApproach

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

 Knowledge Approach Knowledge 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 SpatialFocus on Spatial
Data TypesData Types



Interoperability is ImportantInteroperability is Important

ConversionConversion

Direct ReadDirect Read
(API)(API)

DBMSDBMS
IntegrationIntegration

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

WebWeb
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 /ServerClient /Server
SystemsSystems

ProfessionalProfessional
ProductivityProductivity

InformationInformation
ManagementManagement

SharedShared
ServicesServices

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

 Distributed Networks Distributed 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 catalogDocument 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

Building a PortalBuilding a Portal



Portals have a purposePortals have a purpose

•• Obvious compelling needObvious compelling need
–– Leadership facing public pressureLeadership facing public pressure

•• Based on perceived needBased on perceived need
–– Government agencies share geographyGovernment agencies share geography
–– All agencies impacted by an eventAll agencies impacted by an event
–– Need to coordinate planning and responseNeed to coordinate planning and response

 Key Steps Key Steps

•• Have a championHave a champion
•• Identify stakeholdersIdentify stakeholders
•• Work with key organizations – the rest willWork with key organizations – the rest will

followfollow
•• Build a data warehouse – “Build a data warehouse – “sharehousesharehouse””
•• Make it objective drivenMake it objective driven
•• Focus on framework – other geographyFocus on framework – other geography

layers will followlayers will follow
•• Utilize Standards – db design, normalize data,Utilize Standards – db design, normalize data,

naming conventions, etc.naming conventions, etc.



Getting it startedGetting it started

•• Bring organizations togetherBring organizations together
–– Neutral party/facilityNeutral party/facility
–– No jurisdictional conflictNo jurisdictional conflict
–– All need to inform and respond publicAll need to inform and respond public

Build ConsensusBuild Consensus

•• Events, natural occurrences, people -Events, natural occurrences, people -
don’t always follow administrativedon’t always follow administrative
boundariesboundaries

•• Multiple jurisdictions - singular problemMultiple jurisdictions - singular problem
solvingsolving

•• Common operational pictureCommon operational picture
•• Portals based upon geography is thePortals based upon geography is the

only way to address the issuesonly way to address the issues



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

Portals Make GovernmentPortals Make Government
A Community – As Part of theA Community – As Part of the

CommunityCommunity

•• Privacy/SecurityPrivacy/Security

•• Hackers, Viruses,Hackers, Viruses,
Worms, SpamWorms, Spam

•• Vendor versusVendor versus
VendorVendor

•• 100+ Standards100+ Standards

Concerns? – Of CourseConcerns? – Of Course

•• Open Access toOpen Access to
Public Domain DataPublic Domain Data

•• World Wide WebWorld Wide Web

•• Vendor versus OpenVendor versus Open

•• North America North America ––
Europe - AsiaEurope - Asia



Results are SuccessfulResults are Successful

•• India – India – http://http://gisservergisserver..nicnic.in/.in/nsdiportalnsdiportal
•• Europe – Europe – http://http://eueu--geoportalgeoportal..jrcjrc.it.it
•• United States – United States – http://www.geodata.govhttp://www.geodata.gov
•• Nat’l Land Agency – Nat’l Land Agency – www.www.nlanla..govgov..jmjm

National LandNational Land
Information System MalaysiaInformation System Malaysia



UserUser

WebWeb
Map ServerMap Server

Map ServerMap Server

Map ServerMap Server

Map ServerMap Server

National Land Information SystemNational Land Information System
Distributed GISDistributed GIS

National LandNational Land
Information System EuropeInformation System Europe



Portals Integrate Web ServicesPortals Integrate Web Services

. . . The Key To SDI. . . The Key To SDI

National Land AgencyNational Land Agency



There are successes out there!There are successes out there!

"A successful person is one who"A successful person is one who
can lay a firm foundation with thecan lay a firm foundation with the
bricks that others throw at him."bricks that others throw at him."

  - - David BrinkleyDavid Brinkley



There is nothing more difficult to takeThere is nothing more difficult to take
in hand, more perilous to conduct, orin hand, more perilous to conduct, or
more uncertain in its success, than tomore uncertain in its success, than to
take the lead in the introduction of atake the lead in the introduction of a

new order to things.new order to things.

N. MachiavelliN. Machiavelli

My play was a complete success.My play was a complete success.
The audience was a failure.The audience was a failure.

--AnonomousAnonomous


