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IntroductionIntroduction



GIS is EvolvingGIS is Evolving

§ From Projects and Workgroups to 
Enterprises Information Systems



Information SystemInformation System

§ Set of resources 
§ useful information
§ through management and analysis of data
§ in accordance with defined procedures

§ Support the missions of an organization

System
 

System
 

Interface
Interface

Information

Information system

DataDataUsersUsers



Enterprise GIS 
Characteristics
Enterprise GIS 
Characteristics

§ GIS is key to business operations 
§ Mission-critical
§ Decision support

§ More planning, integration, testing and 
support than traditional GIS
§ Mainstream IT
§ Deploy and manage like other IT
§ Customer IT clients select and deliver



Enterprise GIS 
Characteristics
Enterprise GIS 
Characteristics

§ Integration with other enterprise systems
§ Middleware, Enterprise Service Buses, etc. 

§ Central management and serving
§ Embed within other business solutions
§ May be complex to deploy and support
§ Business driven service level agreements



Enterprise Success 
Factors
Enterprise Success 
Factors

§ Solid workflow, architecture and application designs
§ Well defined infrastructure requirements
§ Knowledgeable, highly-skilled teams
§ Enterprise-wide standards and governance processes
§ Qualified business partners skilled in developing enterprise GIS

solutions
§ Good tuning tools and methods
§ Robust services and support capabilities

§ …and the best GIS technology available



Enterprise GIS vs. 
Spatially-enabled IS
Enterprise GIS vs. 
Spatially-enabled IS



Applications of spatial referenceCore technology

Line of business-centric workflowsGeo-centric workflows

Run by IT professionalsRun by GIS and IT professionals

Examples
§ Field-force automation, executive 
information system, customer care, store 
locators 

Examples
§ Network maintenance, asset 
management, facility siting, corridor 
analysis

IT-basedIT-based

Simple applications
§ Data exploitation, routing, geocoding

Advanced applications
§ Data creation and maintenance,    
analysis and modeling

Spatially-enable IS (verb)Enterprise GIS (noun)

Two Enterprise Information 
System Approaches
Two Enterprise Information 
System Approaches



Geographic Information System 
(GIS)
Geographic Information System 
(GIS)

§ Generic platform for working with geographic information
§ Schema-driven information model
§ Tools for editing, mapping, analysis
§ End-user interface with scripting
§ Application programming interface

§ This supports…
§ Ad-hoc integration of information from different sources
§ Transactions against a shared database
§ End-user system configuration and programming
§ High-level platform for the development of 

geo-spatial applications



Three Components of GISThree Components of GIS

DatasetsDatasets

Data ModelsData Models

Metadata DocumentsMetadata Documents

Geoprocessing Geoprocessing 
ModelsModels

Maps and Maps and 
GlobesGlobes



Analysis

Field GIS

Query

Mapping



•• Very FastVery Fast
•• SeamlessSeamless
•• Continuous Pan & ZoomContinuous Pan & Zoom

. . . Images, Terrain, and Vectors. . . Images, Terrain, and Vectors

VisualizationVisualization



GeoprocessingGeoprocessing

Command & Dialog Window 

Data + Function = Data



ModelsModels

Data ManagementData Management

Data and MapsData and Maps
MetadataMetadata

SchemasSchemas

Web ServicesWeb Services



Enterprise ArchitectureEnterprise Architecture

ClientsClients

ApplicationApplication
ServersServers

DataData
ServersServers

CRM CIS SFAERP

DesktopDesktop B r o w s e rB r o w s e r

GIS

Web ServerWeb Server



City and County of San 
Francisco Enterprise GIS
City and County of San 
Francisco Enterprise GIS

Economic & Economic & 
CommunityCommunity

DevelopmentDevelopment

Recreation & ParksRecreation & Parks
Dept. of EnvironmentDept. of Environment

ZooZoo

SF Police/FireSF Police/Fire
Emergency ServicesEmergency Services

Real EstateReal Estate
Assessor/RecorderAssessor/Recorder

Treasurer/Tax CollectorTreasurer/Tax Collector

Public WorksPublic Works
City PlanningCity Planning

Building InspectionBuilding Inspection

SF Public Utilities SF Public Utilities 
CommissionCommission

Human ServicesHuman Services
Children, Youth, FamiliesChildren, Youth, Families

Dept. of Public HealthDept. of Public Health

MayorMayor’’ss
OfficeOffice





Role of DBMSRole of DBMS

§ Centralized data 
repository

§ Avoid redundancy and 
duplication

§ Facilitate data sharing
§ Multi-user editing of 

large databases
§ DBMS backup and 

recovery
§ Security
§ Availability

§ Support for advanced 
geographic data types

§ Limitations of SQL
§ Performance and 

scalability (esp. complex 
operations / information 
models)

§ Support for poorly 
structured / distributed 
data types

§ Integration of 
heterogeneous data



Spatial Enabling of EnterpriseSpatial Enabling of Enterprise

DBMSDBMS--centriccentric

Spatial TypesSpatial Types
and Functionsand Functions

Web ServicesWeb Services--centriccentric

EnterpriseEnterprise
SystemsSystems

Application ServerApplication Server
(Enterprise Integration)(Enterprise Integration)

SAPSAP
SiebelSiebel

ArcGISArcGIS

SpatialSpatial
ServersServers

SQLSQL











Geographic Information 
Systems (GIS)
Geographic Information 
Systems (GIS)

§ GIS is like other Enterprise Information 
Technology Systems…
§ Architecture
§ Interfaces
§ Development tools
§ Deployment strategies 
§ Standards
§ Cost



Standards for GISStandards for GIS

§ Information Technology Standards
§ DBMS: RDBMS & SQL
§ Web Services:  J2EE, .NET, XML/SOAP
§ Computing Platforms: Windows, Unix
§ Development Languages: C++, Java, Visual Basic, .NET (C#, etc.)

§ Domain Standards
§ Industry, ISO, Military, OGC standards
§ Data and Metadata formats
§ Web Service APIs

§ User Community/Org. Standards



Architectures for Building 
Enterprise GIS
Architectures for Building 
Enterprise GIS



N-Tier ArchitectureN-Tier Architecture

Presentation
Business Logic

Data Management

Presentation
Business Logic

Data Management

Client
Presentation

Client
Presentation

Data Server
Data Management

Data Server
Data Management

Application Server
Business Logic

Application Server
Business Logic

Single TierSingle Tier Three TierThree Tier



Enterprise GIS ArchitectureEnterprise GIS Architecture

Server

WAN

LAN
LAN

LAN

Multi-
purpose

DBMS

§ Clients
§ Desktop
§ Web
§ Mobile

§ Servers
§ GIS
§ Web
§ Data

§ Network
§ LAN / WAN
§ Internet



DBMS

ClientsClients

EnterpriseEnterprise
ApplicationApplication

Servers / ServicesServers / Services

DataData

Enterprise GIS ArchitectureEnterprise GIS Architecture

Thin 
Clients

Embedded Workstations

Web Web 
ApplicationsApplications

Custom Custom 
DesktopsDesktops

Generic Generic 
DesktopsDesktops

Data 
Server

Web
Server

GIS 
Server



Enterprise Geographic Information ServerEnterprise Geographic Information Server

Server Manager

Thin and ThickThin and Thick
ClientsClients

NetworkNetwork

EnterpriseEnterprise
GeographicGeographic
InformationInformation

ServerServer
Server Worker 

Containers



EGISEGIS

StandardStandard
NetworksNetworks

Enterprise GI ServerEnterprise GI Server



Technology ComponentsTechnology Components

Web AppsWeb AppsGIS GIS 
ApplicationsApplications Network

DBMS
DataData

ServerServer

ClientsClients

Web
Application 

Server ArcSDE

ArcGIS
ServerApplication Application 

ServerServer





EGIS CharacteristicsEGIS Characteristics

§ Full GIS functionality
§ Information model
§ Geoprocessing
§ Data management

§ Server-centric
§ Distributed processing
§ Centralized 
§ Federated / web services
§ Client-server

§ IT standards-based
§ Development
§ Communications
§ Data management
§ Interoperability

§ Low cost of maintenance/ 
upgrade

§ Easy scalability



ExamplesExamples



Business  Benefits: 
§ Projected $2.9M cost savings from hardware 

consolidation and new leasing agreement

§ Significantly reduced administrative complexity, 27 
servers reduced to 13, 98 CPU, added failover 
and more storage 

§ Better management of server software resources, 
better security of database and web services 
inside the firewall, and streamlined GIS software 
license management and cost.

Business Challenge:Business Challenge:
§§ Existing UNIX systems too costly to Existing UNIX systems too costly to 

maintainmaintain
§§ Reduce database redundancy and Reduce database redundancy and 

consolidate data storeconsolidate data store
§§ Reduce points of failure to mitigate OS Reduce points of failure to mitigate OS 

reliability and security issuesreliability and security issues
§§ Upgrade to latest GIS release and Upgrade to latest GIS release and 

meet increased server demandmeet increased server demand
§§ Tight budgetsTight budgets
Solution:Solution:
§§ Server ConsolidationServer Consolidation
§§ 4 IBM 4 IBM BladecentersBladecenters

§§ Software:Software:
§§ Upgrade to new GIS releaseUpgrade to new GIS release
§§ Streamlined licensingStreamlined licensing

§§ New HW LeasingNew HW Leasing
§§Lower TCO, $753KLower TCO, $753K

Pierce County Increased GIS Capacity and Security, 
Reduced Costs



Business  Benefits: 
§ Investment in GIS shifting from tactical (some 

ROI, specific business unit benefit, executive 
‘support’) to strategic (substantial ROI, company-
wide benefit, executive ownership)

§ Strategic GIS use drives business modeling of 
asset management, business risk, product 
demand prediction; new distribution optimization 
tool, ‘Itron LD-Pro’

§ IT discipline for ‘rapid strategic value’:  don’t build 
in-house, buy proven solutions, must integrate

Business Challenge:Business Challenge:
§§ Strategic direction in questionStrategic direction in question
§§ Return to core business functionsReturn to core business functions
§§ Focus on assets with immediate Focus on assets with immediate 

positive cash flowpositive cash flow
§§ Tight budgetsTight budgets
§§ Demand cost efficiency with improved Demand cost efficiency with improved 

performanceperformance

Solution:Solution:
§§ GIS Software DeploymentGIS Software Deployment
§§ Implement in all CP distribution Implement in all CP distribution 

companies (electric & gas)companies (electric & gas)
§§ Integrate with corporate systems, Integrate with corporate systems, 

FilenetFilenet, SAP, etc, SAP, etc
§§ SpatiallySpatially--enable missionenable mission--critical critical 

applications:  SCADA, mobile applications:  SCADA, mobile 
operations, pole managementoperations, pole management

Centerpoint Energy Drives Business and Achieves 
Greater Value with GIS



Business  Benefits: 
§ Reduce redundant investments in geo-spatial 

data and facilitate data acquisition

§ Greatly expand use of geo-spatial information 
into wider e-government community through 
easy, fast and familiar geoportal

§ Move from geo-centric to IT-centric platform

Business Challenge:Business Challenge:
§§ Continue momentum of eContinue momentum of e--gov gov 

initiativesinitiatives
§§ Lack of data major constraint on GIS Lack of data major constraint on GIS 

use in governmentuse in government
§§ Major duplication and redundancyMajor duplication and redundancy
§§ Need to invest in secure ITNeed to invest in secure IT--based based 

platform infrastructureplatform infrastructure

Solution:Solution:
§§ Combined GIS and IT platformCombined GIS and IT platform
§§ ESRI GISESRI GIS
§§ IBM IBM WebsphereWebsphere PortalPortal
§§ Google Search EngineGoogle Search Engine

IBMIBM WebsphereWebsphere
Application ServerApplication Server

Google Google 
Search Search 
EngineEngine

ESRI ESRI GeoGeo--
portal Toolkitportal Toolkit

Geospatial One-stop II
Moving into IT Mainstream
Geospatial One-stop II
Moving into IT Mainstream



ConclusionsConclusions

§ GIS is moving into Enterprises
§ Geo-centric
§ Business-centric

§ GIS are Information Systems
§ Enterprise Geographic Information Servers
§ New class of GIS server
§ Full GIS capabilities
§ Built on IT platforms and standards

§ Several case studies already available



QuestionsQuestions


