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Issues Issues 

•• Shared ApplicationsShared Applications
•• CADCAD--GIS integrationGIS integration
•• SDE Server/PersonalSDE Server/Personal
•• WEB Public Information RequestsWEB Public Information Requests
•• ExtentsExtents
•• Image Server /Image Server /GlobeServerGlobeServer
•• InfrastructureInfrastructure
•• Personnel & TrainingPersonnel & Training













Enabling TechnologyEnabling Technology

GIS ServerGIS Server

Enterprise BusEnterprise Bus

ServicesServices--Oriented Oriented 
ArchitectureArchitecture
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ServersServers
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Scalable Scalable 
Networked Networked 
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•• Faster ProcessingFaster Processing
•• MulticoreMulticore
•• BladesBlades

•• Increased BandwidthIncreased Bandwidth
•• Larger StorageLarger Storage
•• Web Services StandardsWeb Services Standards
•• Mobile TechnologiesMobile Technologies
•• RealReal--Time NetworksTime Networks
•• GIS SoftwareGIS Software

Open, Flexible, and Standards BasedOpen, Flexible, and Standards Based



•• Bay Area Regional Homeland Security Data Server (BARBay Area Regional Homeland Security Data Server (BAR--HSDS) ProjectHSDS) Project

•• Each server will be capable of providing critical geospatial infEach server will be capable of providing critical geospatial information regionormation region--wide for the homeland wide for the homeland 
security community, at all levels of government.  security community, at all levels of government.  

–– Redundant servers in several locations in the San Francisco Bay Redundant servers in several locations in the San Francisco Bay Area. Area. 

•• Information loaded to the system will also be sent to USGS for iInformation loaded to the system will also be sent to USGS for incorporation into The National Map ncorporation into The National Map 
using the best method available.using the best method available.

•• For this project, the USGS is not expected to perform any additiFor this project, the USGS is not expected to perform any additional processing.onal processing.

•• Explore the automation of the ETL (extract, transform, load) proExplore the automation of the ETL (extract, transform, load) process to enable incorporation of local cess to enable incorporation of local 
"quilt" data into national seamless "blanket" coverage within Th"quilt" data into national seamless "blanket" coverage within The National Map. e National Map. 

•• USGS will then forward the data to NGA and other HLS/HLD locatioUSGS will then forward the data to NGA and other HLS/HLD locations, as the data sharing ns, as the data sharing 
agreements allow.agreements allow.

Bay Area Pilot OverviewBay Area Pilot Overview



BARBAR--GC ParticipantsGC Participants
•• USGSUSGS
•• NGANGA
•• USACEUSACE
•• Bay Area Regional GIS Council (BARBay Area Regional GIS Council (BAR--GC)GC)
•• BARBAR--GC membership includes:GC membership includes:

–– Association of Bay Area GovernmentsAssociation of Bay Area Governments
–– Bay Area Automated Mapping AssociationBay Area Automated Mapping Association
–– City of OaklandCity of Oakland
–– City/County of San FranciscoCity/County of San Francisco
–– City of San JoseCity of San Jose
–– County of AlamedaCounty of Alameda
–– County of Contra CostaCounty of Contra Costa
–– CA Office of Emergency Services, Coastal RegionCA Office of Emergency Services, Coastal Region
–– CA Regional Water Quality Control CA Regional Water Quality Control BdBd, SF Bay , SF Bay 
–– City of BerkeleyCity of Berkeley
–– City of ConcordCity of Concord
–– City of Santa RosaCity of Santa Rosa
–– County of MarinCounty of Marin
–– County of NapaCounty of Napa
–– County of San MateoCounty of San Mateo
–– County of Santa ClaraCounty of Santa Clara
–– County of SolanoCounty of Solano
–– County of SonomaCounty of Sonoma
–– Metropolitan Transportation CommissionMetropolitan Transportation Commission
–– Union Sanitary DistrictUnion Sanitary District
–– MarinMapMarinMap
–– San Francisco Estuary InstituteSan Francisco Estuary Institute

•• ESRI ESRI -- Prime ContractorPrime Contractor
•• VESTRA Resources (HW/SW Install, Data Loading)VESTRA Resources (HW/SW Install, Data Loading)
•• Art Botterell (Security Assessment)Art Botterell (Security Assessment)
•• Scott Parsons (Outreach)Scott Parsons (Outreach)



The BARThe BAR--HSDS included:HSDS included:
•• A network of serversA network of servers

•• Data sharing agreementsData sharing agreements

•• Secure login access for first responders. Secure login access for first responders. 

•• The system must demonstrate The system must demonstrate 
interoperabilityinteroperability

•• A Data ModelA Data Model
–– Based on the HLS template with Based on the HLS template with 

some customization for BARsome customization for BAR--GC.GC.
–– Define a simple data structure that Define a simple data structure that 

accommodates heterogeneous accommodates heterogeneous 
attributes.attributes.

•• Data Data -- The pilot project will do the The pilot project will do the 
following:following:

–– Build/load as much data as possible Build/load as much data as possible 
–– So far: 5 counties, Berkeley, So far: 5 counties, Berkeley, 

CalTransCalTrans, Sacramento buildings, Sacramento buildings

•• Configure Configure PalanterraPalanterra™™ to access this to access this 
database and other databases and Web database and other databases and Web 
map services required by BARmap services required by BAR--GC GC 
download capabilitydownload capability

•• Regional exerciseRegional exercise
–– Integrate model results (CATS)Integrate model results (CATS)

•• Document lessons learnedDocument lessons learned

•• LongLong--term maintenance and term maintenance and 
implementation planimplementation plan



ArchitectureArchitecture



EquipmentEquipment



Katrina GIS Experience Can Be Considered A Katrina GIS Experience Can Be Considered A 
Model For A National GIS SystemModel For A National GIS System

Integrating Multi Integrating Multi 
Participant DataParticipant Data

The Emerging Technology Of Web Services The Emerging Technology Of Web Services 
And Services Oriented Architecture Can Support This VisionAnd Services Oriented Architecture Can Support This Vision

Local Local 
governments, governments, 

Counties, Counties, COGCOG’’ss

State GIS Data State GIS Data 
CentersCenters

Federal GIS Data Federal GIS Data 
CentersCenters



Our Individual Systems Will Be Our Individual Systems Will Be 
Connected into a System of SystemsConnected into a System of Systems

…Helping Better Manage Our World

GeoWebGeoWeb

. . . Providing New Capabilities. . . Providing New Capabilities
For Integration, CollaborationFor Integration, Collaboration

And ImprovementAnd Improvement

Facilitated by. . .Facilitated by. . .
•• Standardized Data ModelsStandardized Data Models
•• GIS PortalsGIS Portals
•• Networks of ProvidersNetworks of Providers
•• Collaboration AgreementsCollaboration Agreements
•• Leadership and OrganizationLeadership and Organization
•• TechnologyTechnology
……..And You..And You



Collaborative data sharing for emergency Collaborative data sharing for emergency 
management and operationsmanagement and operations

Current situationCurrent situation VisionVision

Hundreds of individual databasesHundreds of individual databases Integrated fusion and replication of Integrated fusion and replication of 
informationinformation

Ad hoc list of informationAd hoc list of information WellWell--defined data requirements and defined data requirements and 
collection strategycollection strategy

No plan for data sharingNo plan for data sharing Assigned data stewards and GIS data Assigned data stewards and GIS data 
centerscenters

No framework for data sharingNo framework for data sharing Data fusion workflows and methodologiesData fusion workflows and methodologies

Data copies not geographically Data copies not geographically 
distributeddistributed

Periodic replication of data across Periodic replication of data across 
organizationsorganizations



ETL Interoperability ProcessETL Interoperability Process
Integrating And Disseminating Existing Local, State And Federal Integrating And Disseminating Existing Local, State And Federal DataData

Spatial ETLSpatial ETL
•• TransformationTransformation
•• ConversionConversion
•• IntegrationIntegration

Database Database 
And ServerAnd Server

DataData
and Servicesand Services

Data SetsData Sets
•• Local GovLocal Gov
•• State GovState Gov
•• Federal GovFederal Gov
•• CommercialCommercial

DVD Data SetsDVD Data Sets

Data BricksData Bricks

Data 
Model

……Creating A Successful Multi Agency SystemCreating A Successful Multi Agency System

National National 
Data ModelData Model

•• Emergency OperationsEmergency Operations
•• Structures/Critical InfrastructureStructures/Critical Infrastructure
•• Governmental UnitsGovernmental Units
•• UtilitiesUtilities
•• AddressesAddresses
•• TransportationTransportation
•• Ownership ParcelsOwnership Parcels
•• HydrographyHydrography
•• EnvironmentalEnvironmental
•• Land Use/Land CoverLand Use/Land Cover
•• Base MapBase Map
•• Geodetic ControlGeodetic Control
•• ElevationElevation
•• ImageryImagery
•• Geodetic ControlGeodetic Control



Federated GIS for the NationFederated GIS for the Nation
National Mapping AgenciesNational Mapping Agencies

•• Provides a framework and process for distributed data Provides a framework and process for distributed data 

buildingbuilding

•• Organized by data layersOrganized by data layers

–– Propose core strategies for each data themePropose core strategies for each data theme

–– Integrated by the Integrated by the ““power of GISpower of GIS””

•• ApplicationApplication--driven designdriven design

Participation across State, Local, and Federal GovernmentsParticipation across State, Local, and Federal Governments



Geodatabase ReplicationGeodatabase Replication

•• Allows you to distribute copies of data across 2 or more Allows you to distribute copies of data across 2 or more 
geodatabasesgeodatabases

•• YouYou can edit the databases independently and can edit the databases independently and 
synchronize them as needed.synchronize them as needed.

•• Many options available to users to support different Many options available to users to support different 
workflowsworkflows



GIS Data ReplicationGIS Data Replication

•• Participants share their data with othersParticipants share their data with others
–– Updates vs. data copiesUpdates vs. data copies
–– Periodic synchronizationPeriodic synchronization
–– Sharing and use agreementsSharing and use agreements



TT TT

TT

TT
TT

UpdateUpdate
MessagesMessagesNationalNational

StateState

LocalLocal

•• Replicated geodatabasesReplicated geodatabases
•• Periodically updated and Periodically updated and 

synchronizedsynchronized
•• Change only updatesChange only updates

Distributed Geodatabase ManagementDistributed Geodatabase Management

TT = Transactions= Transactions



Replication TypesReplication Types

ParentParentParent ChildChildChild
Once OnlyOnce Only

ParentParentParent ChildChildChild
Multiple TimesMultiple Times

ParentParentParent ChildChildChild
Multiple TimesMultiple Times

Two WayTwo Way

One WayOne Way

Checkout-CheckinCheckout-Checkin

DB1DB1DB1 DB2DB2DB2
ETL ScriptETL Script

“ETL” Replication“ETL” Replication



Checkout Checkout CheckinCheckin

Enterprise
Geodatabase

Check-out

Check In

Personal SDEPersonal SDE

Check-out

Check In

Check-out

Check In

Personal GDB

File GDB

•• Disconnected editing Disconnected editing -- ArcGIS 8.3 to 9.1ArcGIS 8.3 to 9.1
•• Child replica can be hosted in a Personal Geodatabase, Child replica can be hosted in a Personal Geodatabase, 

File Geodatabase or ArcSDE Geodatabase (only ArcSDE File Geodatabase or ArcSDE Geodatabase (only ArcSDE 
can host the Parent) can host the Parent) 



One Way ReplicationOne Way Replication

Read-only 
Geodatabase

Web users

ArcGIS 
ServerArcIMS

Enterprise 
Geodatabase

•• Child replica is considered readChild replica is considered read--onlyonly
•• No system versions on the child replicaNo system versions on the child replica
•• Choose between 2 model types:Choose between 2 model types:

–– Full Full –– Supports complex types (Geometric Networks and Supports complex types (Geometric Networks and 
Topologies) and requires the child replicas data to be versionedTopologies) and requires the child replicas data to be versioned

–– Simple Simple –– Child replicaChild replica’’s data is simple and does not need to be s data is simple and does not need to be 
versionedversioned



Two Way ReplicationTwo Way Replication

Enterprise 
Geodatabase

Enterprise 
Geodatabase

Personal SDEPersonal SDEPersonal SDEPersonal SDE

•• Requires ArcSDE geodatabases and versioned data Requires ArcSDE geodatabases and versioned data 
•• Can use 2 way replication with personal ArcSDE instead Can use 2 way replication with personal ArcSDE instead 

of check out/check in replicationof check out/check in replication



ETL ReplicationETL Replication
Extract Extract –– Transform Transform –– LoadLoad

State GIS Data State GIS Data 
CentersCenters

Local Local 
governments, governments, 

Counties, Counties, COGCOG’’ss

National GIS Data National GIS Data 
CentersCenters



Replication WorkflowsReplication Workflows

•• Workflows can involve Workflows can involve 
enterprise geodatabases enterprise geodatabases 
and single user and single user 
geodatabases geodatabases 

–– Enterprise geodatabase Enterprise geodatabase ––
MultiMulti--user ArcSDE user ArcSDE 
geodatabase accessed geodatabase accessed 
locally or remotely through locally or remotely through 
ArcGIS serverArcGIS server

–– Single user geodatabase Single user geodatabase ––
Personal ArcSDE, file Personal ArcSDE, file 
geodatabase or personal geodatabase or personal 
geodatabase on a local geodatabase on a local 
machinemachine

EnterpriseEnterprise EnterpriseEnterprise

Enterprise to EnterpriseEnterprise to Enterprise

Personal SDEPersonal SDEEnterpriseEnterprise

Enterprise to Single UserEnterprise to Single User



Geodatabase Replication Geodatabase Replication –– Use CasesUse Cases

•• Mobile Users and Field Crews who need to be Mobile Users and Field Crews who need to be 
disconnected from the network.disconnected from the network.

•• Users who need to maintain copies of data at different Users who need to maintain copies of data at different 
organizational levels (city, county, state)organizational levels (city, county, state)

•• Users who want to maintain copies of data at different Users who want to maintain copies of data at different 
geographic facilities. geographic facilities. 

•• Users who need to distribute work to contractors.Users who need to distribute work to contractors.



Geodatabase Replication Geodatabase Replication –– User RequirementsUser Requirements

•• Users should understand versioning and be comfortable Users should understand versioning and be comfortable 
with applying versioning conceptswith applying versioning concepts
–– Reconcile and postReconcile and post
–– Compressing a versioned geodatabaseCompressing a versioned geodatabase

•• Well defined data modelWell defined data model

•• Understand editing concepts for the data types in the data Understand editing concepts for the data types in the data 
modelmodel
–– Geometric networks, topologies, relationship classes etc.Geometric networks, topologies, relationship classes etc.



Maintaining Object IdentityMaintaining Object Identity

•• A replicated object has both local and global identityA replicated object has both local and global identity
–– ObjectIDObjectID -- Local identity is unique within a databaseLocal identity is unique within a database
–– GlobalIDGlobalID -- Global identity is unique across databasesGlobal identity is unique across databases

•• GlobalIDGlobalID columns columns 
–– Based on Based on GUIDsGUIDs / UUID technology / UUID technology 

{9DFACA0A{9DFACA0A--982F982F--41754175--80E780E7--B553378D9E6D}B553378D9E6D}

–– Introduced in Introduced in ArcGISArcGIS 9.09.0
–– GlobalIDsGlobalIDs are system maintained (like are system maintained (like ObjectIDsObjectIDs))
–– Add Add GlobalidGlobalid command in command in ArcCatalogArcCatalog (9.2) adds the columns (9.2) adds the columns 

at the feature dataset and standalone feature class/table levelat the feature dataset and standalone feature class/table level
•• Can be added to versioned dataCan be added to versioned data
•• File File GeodatabaseGeodatabase and Personal and Personal GeodatabaseGeodatabase require schema onlyrequire schema only

–– Sample provided to delete a Sample provided to delete a globlalIdgloblalId columncolumn
–– Differs from columns of type GUIDDiffers from columns of type GUID



Tools for Replica CreationTools for Replica Creation

•• Create replica wizard Create replica wizard 
–– On the distributed On the distributed geodatabasegeodatabase toolbar in toolbar in ArcMapArcMap
–– Provides the most options and is tightly integrated with Provides the most options and is tightly integrated with ArcMapArcMap

•• The Create Replica and Create Replica from Server The Create Replica and Create Replica from Server 
geoprocessinggeoprocessing toolstools
–– Available from the Distributed Available from the Distributed GeodatabaseGeodatabase toolsettoolset
–– Build models to create replicas on a regular basisBuild models to create replicas on a regular basis

•• ArcObjectsArcObjects APIAPI
–– Can apply complex criteria and extend replica creationCan apply complex criteria and extend replica creation
–– White paper will be provided to describe how to extend replica White paper will be provided to describe how to extend replica 

creationcreation



Replica Creation Replica Creation –– Defining data to replicateDefining data to replicate

•• Filters and Relationship classes are used to define the Filters and Relationship classes are used to define the 
data to replicatedata to replicate

•• Filters are applied firstFilters are applied first
–– Spatial Spatial –– A geometry used to define the area to replicateA geometry used to define the area to replicate
–– Selections Selections –– Selection sets on feature classes and tablesSelection sets on feature classes and tables
–– QueryDefQueryDef –– Definition queries applied to individual feature classes Definition queries applied to individual feature classes 

and tablesand tables

•• Additional rows are then added if they are related to the Additional rows are then added if they are related to the 
rows in the filterrows in the filter
–– Relationship classes are applied in a single direction and in anRelationship classes are applied in a single direction and in an

optimal order  optimal order  



Replica Synchronization Replica Synchronization -- Message ExchangeMessage Exchange

•• Synchronizations are performed using message Synchronizations are performed using message 
exchangeexchange

•• Messages types:Messages types:
––Data Change messagesData Change messages

•• Includes the data changes to synchronizeIncludes the data changes to synchronize
•• By default all changes since the last acknowledgement are By default all changes since the last acknowledgement are 

includedincluded

––Acknowledgement messagesAcknowledgement messages
•• Acknowledges that previously sent changes have been received Acknowledges that previously sent changes have been received 

by the relative replicaby the relative replica



Manual and Automated SystemsManual and Automated Systems

•• ManualManual
–– Replication supports manual operations through wizards and Replication supports manual operations through wizards and 

geoprocessinggeoprocessing tools in tools in ArcCatalogArcCatalog and and ArcMapArcMap
–– Example: A field worker connecting his lap top to a LAN or WAN Example: A field worker connecting his lap top to a LAN or WAN 

and clicking synchronize. and clicking synchronize. 

•• AutomatedAutomated
–– Operations such as synchronizations and checkOperations such as synchronizations and check--out replica out replica 

creation are set up to happen on a regular basiscreation are set up to happen on a regular basis
–– Example: A Example: A geoprocessinggeoprocessing model exported to python and set to model exported to python and set to 

run in the windows schedulerrun in the windows scheduler
–– RecommendedRecommended



Working through errorsWorking through errors

•• System is designed to stay consistentSystem is designed to stay consistent

•• If the system fails during a synchronization, it is rolled If the system fails during a synchronization, it is rolled 
back to itback to it’’s previous states previous state

•• If a data changes message is lost in a disconnected If a data changes message is lost in a disconnected 
system, the next message will contain changes from the system, the next message will contain changes from the 
lost message and any new changeslost message and any new changes

•• Replica log can be used to get error information about a Replica log can be used to get error information about a 
synchronizationsynchronization



Working with Schema ChangesWorking with Schema Changes

•• Fault tolerantFault tolerant
–– In most cases synchronization will still execute successfully In most cases synchronization will still execute successfully 

even if each replica makes schema changeseven if each replica makes schema changes
–– Example: If a field has been dropped, synchronization skips Example: If a field has been dropped, synchronization skips 

that fieldthat field

•• Apply schema changesApply schema changes
•• Replica Manager Replica Manager -- Command to remove data from a Command to remove data from a 

replicareplica



GeodatabaseGeodatabase Replication Replication -- LAN and WANLAN and WAN

•• LAN LAN -- Use connections to your local Use connections to your local geodatabasesgeodatabases

•• WAN WAN -- Use Use ArcGISArcGIS Server and Server and geodatageodata web services to web services to 
access remote access remote geodatabasesgeodatabases

•• All All geodatabasegeodatabase replication workflows are supported in replication workflows are supported in 
both environmentsboth environments



CAD SupportCAD Support

•• CAD SupportCAD Support
•• GeoreferencingGeoreferencing toolbar that allows users to move, rotate, and scale toolbar that allows users to move, rotate, and scale 

CAD files using the mouse; create control points; and so forth CAD files using the mouse; create control points; and so forth 
•• Full support for TrueType fonts Full support for TrueType fonts 
•• Improved CAD text and Improved CAD text and symbologysymbology
•• Improved Desktop Help on CAD Improved Desktop Help on CAD 

•• Double PrecisionDouble Precision



GIS Common Web Viewing GIS Common Web Viewing 
EnvironmentEnvironment



Proposed GIS EnvironmentProposed GIS Environment

Proposed AdditionalProposed Additional
ComponentsComponents

DataData

PlanningPlanning

EngineeringEngineering

FireFire

CountyCounty

ThinThin
IntranetIntranet

Web ClientsWeb Clients

ArcIMSArcIMSArcSDEArcSDE

OtherOther

ThinThin
PublicPublic

Web ClientsWeb Clients

ETLETL

ThickThick
DesktopDesktop
ClientsClients

HostedHosted
Global DataGlobal Data

WebWeb
ServicesServices

Services O
riented A

rchitecture
Services O

riented A
rchitecture

(Future)
(Future)

ArcGISArcGIS ExplorerExplorer
9.29.2

LightweightLightweight
Desktop ClientDesktop Client

(Intranet or Public)(Intranet or Public)

ArcGISArcGIS ServerServer
9.29.2



Thank YouThank You
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