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What is Geodatabase Replication?What is Geodatabase Replication?

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

•• You can edit the databases independently and You can edit the databases independently and 
synchronize them as neededsynchronize them as needed

•• Released at 9.2 Released at 9.2 -- Builds upon disconnected editing Builds upon disconnected editing 
from earlier releases (8.3)from earlier releases (8.3)

N t th RDBMS li tiN t th RDBMS li ti•• Not the same as RDBMS replicationNot the same as RDBMS replication
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Geodatabase Replication WorkflowsGeodatabase Replication Workflows

•• Workflows can involve MultiWorkflows can involve Multi--User geodatabases and single user User geodatabases and single user 
geodatabases geodatabases 

M ltiM lti d t bd t b M ltiM lti A SDE d t b dA SDE d t b d–– MultiMulti--user geodatabase user geodatabase –– MultiMulti--user ArcSDE geodatabase accessed user ArcSDE geodatabase accessed 
locally or remotely through ArcGIS serverlocally or remotely through ArcGIS server

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

ll llMultiMulti‐‐user to Single Useruser to Single User MultiMulti‐‐user to Multiuser to Multi‐‐useruser

Personal Personal 
Geodatabase, Geodatabase, 
File Geodatabase orFile Geodatabase or
PersonalPersonal ArcSDEArcSDE

EnterpriseEnterprise
EnterpriseEnterprise EnterpriseEnterprise
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Personal Personal ArcSDEArcSDE
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Geodatabase Replication Geodatabase Replication ConceptsConcepts

•• Basic replication relationship is between two replicas :Basic replication relationship is between two replicas :
–– A Child Replica is created from a Parent Replica.A Child Replica is created from a Parent Replica.

Parent Replica_AParent Replica_A

Child Replica_AChild Replica_A

•• You can replicate :You can replicate :
–– A specific versionA specific version

S ifi d t tS ifi d t t
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–– Specific datasetsSpecific datasets
–– A subset of  features in the chosen datasetsA subset of  features in the chosen datasets
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Geodatabase Replication TypesGeodatabase Replication Types

Ch k t /Ch k t / Parent Child
Once OnlyOnce Only

Check‐out / 
Check‐in
Check‐out / 
Check‐in

Two‐wayTwo‐way Parent Child
Multiple TimesMultiple Times

yy

Multiple TimesMultiple Times
One‐wayOne‐way Parent Child
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CheckCheck--out out / / CheckCheck--in in ReplicationReplication

•• Called “Disconnected Editing” in ArcGIS Called “Disconnected Editing” in ArcGIS 8.3 to 9.18.3 to 9.1
•• Child replica can be hosted in a Personal Geodatabase, Child replica can be hosted in a Personal Geodatabase, 

Fil G d t b A SDE G d t b ( lFil G d t b A SDE G d t b ( lFile Geodatabase or ArcSDE Geodatabase (only File Geodatabase or ArcSDE Geodatabase (only 
ArcSDE can host the Parent) ArcSDE can host the Parent) 

Personal GDB

Enterprise
Geodatabase Personal SDEPersonal SDE

88

File GDB
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OneOne--way way Replication Replication 

•• Child replica is considered Child replica is considered readread--onlyonly
––Child data may be overwrittenChild data may be overwritten

•• No system versions on the child replicaNo system versions on the child replica•• 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 
T l i ) d i th hild li d t t b i dT l i ) d i th hild li d t t b i dTopologies) and requires the child replicas data to be versionedTopologies) and requires the child replicas data to be versioned

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

Web users

ArcGIS Server
ArcIMS

i

Read‐only 

Enterprise 
Geodatabase

99

y
Geodatabase
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TwoTwo--way way Replication Replication 

•• Requires ArcSDE geodatabases and versioned dataRequires ArcSDE geodatabases and versioned dataRequires ArcSDE geodatabases and versioned data Requires ArcSDE geodatabases and versioned data 
•• Can use Can use 22--way way replication with personal replication with personal ArcSDEArcSDE

Enterprise 
Geodatabase

EnterpriseEnterprise 
Geodatabase

1010

Personal SDEPersonal SDEPersonal SDEPersonal SDE
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Geodatabase Replication Geodatabase Replication –– Data RequirementsData Requirements

•• You must have write access to the dataYou must have write access to the data
•• All data must be registered as versioned without the option to All data must be registered as versioned without the option to 

move edits to basemove edits to base
•• TwoTwo--way and Oneway and One--way replicasway replicas

–– Each dataset must have a GlobalID column Each dataset must have a GlobalID column 
–– All spatial data must be stored in a high precision spatial reference All spatial data must be stored in a high precision spatial reference p g p pp g p p

•• Use wizards in ArcMap or ArcToolbox to create or register replicasUse wizards in ArcMap or ArcToolbox to create or register replicas
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Replica SynchronizationReplica Synchronization

•• Applying data changes across replicasApplying data changes across replicas
•• Replicas can be Synchronized in either both directions or just a Replicas can be Synchronized in either both directions or just a 

single directionsingle direction
•• Synchronization is based on exchanging messages and is fault Synchronization is based on exchanging messages and is fault y g g gy g g g

toleranttolerant
•• Uses versioningUses versioning

TransferTransfer
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Replica SynchronizationReplica Synchronization

•• Distributed Geodatabase ToolsDistributed Geodatabase Tools
–– ArcMap toolbar or ArcToolboxArcMap toolbar or ArcToolbox

•• Connected SynchronizationConnected Synchronization
–– Message exchange is automaticMessage exchange is automatic

•• Disconnected SynchronizationDisconnected Synchronizationyy
–– Message exchange is performed by the end userMessage exchange is performed by the end user
–– Operations are performed by export, file transfer and importOperations are performed by export, file transfer and import

•• Example: to synchronize, export changes to a delta XML file, transfer the file Example: to synchronize, export changes to a delta XML file, transfer the file 
(ftp, CD through the mail, etc.), have the file imported on the relative replica (ftp, CD through the mail, etc.), have the file imported on the relative replica 
when it arriveswhen it arrives
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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 back to it’s If the system fails during a synchronization, it is rolled back to it’s 
previous stateprevious state

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

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

•• ArcSDE 9.2 or above on both sidesArcSDE 9.2 or above on both sides
–– Child replicas must be same or newer version than parentChild replicas must be same or newer version than parent
–– Personal SDE is sufficient (SQL Server Express)Personal SDE is sufficient (SQL Server Express)
–– OneOne--way replication to PGDB and FGDB supported at 9.3way replication to PGDB and FGDB supported at 9.3

•• ArcEditor or ArcInfo on both sidesArcEditor or ArcInfo on both sides
•• ArcGIS Server Standard or Advanced Edition (if creating Geodata ArcGIS Server Standard or Advanced Edition (if creating Geodata 

Web Service)Web Service)eb Se ce)eb Se ce)
•• Collaboration and AgreementCollaboration and Agreement

–– Common data model at creation timeCommon data model at creation time
•• PatiencePatience•• PatiencePatience
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Business CaseBusiness Case

• Enterprise License Agreement
– ArcInfo desktop clientsp
– ArcSDE & ArcGIS Server Advanced to publish Web ADF site

• Serving 35,000+ map requests monthly

• Utilize 911 District for street centerline data
• Relational database structure for street centerlines and address 

points (StreetNameID key and tblStreetName lookup table)
• Use spatial views to manage display of attributesUse spatial views to manage display of attributes
• Use a locator service built upon streets for geocoding
• Limited staff resources

Oth t t i li (l d/ t t)• Other management systems coming online (land/asset, pavement)

• A lot rides on our streets!
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Previous Update ProcessPrevious Update Process

• Bexar Metro 9-1-1 Network District
– Merged separate PGDBs
– Loaded to FTP site

• City of New Braunfels
– Download PGDB from FTP site
– Stop all published map servicesStop all published map services
– Kick all users out of ArcSDE
– Create temporary backup of feature class and street name table
– Visually confirm new data structure matched existingVisually confirm new data structure matched existing
– Overwrite entire feature class and table (convert feature class from 

PGDB to ArcSDE, table converted through XML workspace)
– Reapply security permissionspp y y p
– Delete and recreate spatial views
– Delete and recreate locator services
– Restart and verify all services operationalRestart and verify all services operational
– Archive old feature class and table
– Delete temporary backups from ArcSDE
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•• OLD PROCESSOLD PROCESS
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Desired Update ProcessDesired Update Process

• The City of New Braunfels desired a process for the 
update of street centerline and street name changes 
which:which:

–provided a direct import of data (no more conversion)
–allowed for uninterrupted map and database services
– took full advantage of the City’s existing GIS investments
– reduced network traffic
–maintained a consistent data structure
–could be automatically scheduled
– reduce data management workload

• The answer: geodatabase replication
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•• New ProcessNew Process
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Production EnvironmentProduction Environment

•• New BraunfelsNew Braunfels
–– ArcGIS Server 9.3 SP1ArcGIS Server 9.3 SP1

•• Geodata serviceGeodata service
–– FirewallFirewall
–– ArcSDE 9.3 SP1 on MS SQL Server 2005ArcSDE 9.3 SP1 on MS SQL Server 2005

•• Bexar Metro 911 Network DistrictBexar Metro 911 Network District
–– FirewallFirewall
–– ArcSDE 9 3 SP1 on MS SQL Server 2000ArcSDE 9 3 SP1 on MS SQL Server 2000ArcSDE 9.3 SP1 on MS SQL Server 2000ArcSDE 9.3 SP1 on MS SQL Server 2000
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InitializationInitialization

•• Bexar Metro 911 Network DistrictBexar Metro 911 Network District
–– Migrate from PGDB to ArcSDEMigrate from PGDB to ArcSDE
–– Register as versionedRegister as versioned

•• City of New BraunfelsCity of New Braunfels

gg
–– Generate GlobalIDsGenerate GlobalIDs
–– Export ArcSDE Feature Dataset usingExport ArcSDE Feature Dataset using

XML WorkspaceXML Workspace
I t XML W k tI t XML W k t–– Import XML Workspace to Import XML Workspace to 
ArcSDEArcSDE

–– Register as versionedRegister as versioned
Set security privilegesSet security privileges–– Set security privilegesSet security privileges

–– Create a QA/QC versionCreate a QA/QC version
–– Create  and publish geodata Create  and publish geodata 

serviceservice

–– Import replica XML messageImport replica XML message

serviceservice
–– Create replica to XML Create replica to XML 

messagemessage
Import replica XML messageImport replica XML message

–– Edit replication connectorEdit replication connector
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ResultResult

• The City of New Braunfels desired a process for the 
update of street centerline and street name changes 
which:which:

provided a direct import of data (no more conversion)
allowed for uninterrupted map and database services
took full advantage of the City’s existing GIS investments
reduced network traffic
maintained a consistent data structure
could be automatically scheduled
reduce data management workload

F l thl l d t hi hF l thl l d t hi h•• Formerly a monthly, manual update process which Formerly a monthly, manual update process which 
took 2took 2--3 hours and interruption of all services3 hours and interruption of all services

•• Now, a weekly process taking ~15 minutes, even Now, a weekly process taking ~15 minutes, even , y p g ,, y p g ,
manually, and no interruption of servicesmanually, and no interruption of services
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ReplicationReplicationReplication Replication 
DemoDemoDemoDemo

TransferTransfer
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Geodatabase Replication Geodatabase Replication –– Getting StartedGetting Started

•• Anticipate future needs when defining the data to Anticipate future needs when defining the data to 
replicatereplicate

•• Have a well defined data model before creating replicasHave a well defined data model before creating replicas
•• Choose the right replica typeChoose the right replica type

Consider 2Consider 2 way replicas with personal ArcSDE instead ofway replicas with personal ArcSDE instead of––Consider 2Consider 2--way replicas with personal ArcSDE instead of way replicas with personal ArcSDE instead of 
checkcheck--out replicasout replicas

––Use 1Use 1--way replicas over 2way replicas over 2--way replicas when possibleway replicas when possible
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Geodatabase Replication Geodatabase Replication –– Getting StartedGetting Started

•• Use models or scripts for replicas you plan to create Use models or scripts for replicas you plan to create 
and synchronize on a regular basisand synchronize on a regular basisand synchronize on a regular basisand synchronize on a regular basis

––You can use the Create Replica and Create Replica From Server You can use the Create Replica and Create Replica From Server 
geoprocessing tools in ModelBuildergeoprocessing tools in ModelBuilder

•• Consider using the following replica creation optionsConsider using the following replica creation options
––ReRe--use schema (checkuse schema (check--out replicas) out replicas) –– uses existing schemauses existing schema
––Register onlyRegister only –– replicates prereplicates pre--copied datacopied dataRegister only Register only replicates prereplicates pre copied datacopied data
––Relationship classes processing is optionalRelationship classes processing is optional

•• Schedule SynchronizationsSchedule Synchronizations
––You can use geoprocessing models exported to Python or VB You can use geoprocessing models exported to Python or VB 

script and the Windows Schedulerscript and the Windows Scheduler
––Consider synchronization orderConsider synchronization order
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Lessons LearnedLessons Learned

•• Requires thorough preRequires thorough pre planningplanning•• Requires thorough preRequires thorough pre--planning planning 
––Common data structureCommon data structure
––Not all feature classes or attribute fields need beNot all feature classes or attribute fields need beNot all feature classes or attribute fields need be Not all feature classes or attribute fields need be 

replicatedreplicated
––PrePre--seed data on both databasesseed data on both databases
––Ensure IT cooperation on both sides!Ensure IT cooperation on both sides!

TEST! TEST! TEST!TEST! TEST! TEST!•• TEST! TEST! TEST!TEST! TEST! TEST!
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Lessons LearnedLessons Learned

•• Creator of the replica is always the parent of the replicaCreator of the replica is always the parent of the replica
•• Data provider may or may not be the parent of the Data provider may or may not be the parent of the 

lilireplicareplica
•• Geodata service must be published using local data Geodata service must be published using local data 

owner accountowner accountowner account owner account 
––Enable ArcGIS Server security or use firewallEnable ArcGIS Server security or use firewall

•• Only the replica parent can replicate to version other Only the replica parent can replicate to version other 
th DEFAULTth DEFAULTthan DEFAULTthan DEFAULT

•• OneOne--way replication must be from parent to childway replication must be from parent to child
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Lessons LearnedLessons Learned

•• Not quite “set it and forget it”Not quite “set it and forget it”Not quite set it and forget itNot quite set it and forget it
––Vast improvement over SneakernetVast improvement over Sneakernet

•• Data updated without interruption of servicesData updated without interruption of services
S ll t ffiS ll t ffi•• Smaller message trafficSmaller message traffic

––Have a plan for recreating replica with reseeding dataHave a plan for recreating replica with reseeding data
––Overcome with manual transmission of XML messagesOvercome with manual transmission of XML messages
––Use generation levels to help troubleshootUse generation levels to help troubleshoot
––Still, reduced maintenanceStill, reduced maintenance

•• Requires spirit of cooperation and trust betweenRequires spirit of cooperation and trust betweenRequires spirit of cooperation and trust between Requires spirit of cooperation and trust between 
entitiesentities
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ResourcesResources

•• Introduction to Geodatabase Replication Introduction to Geodatabase Replication 
(free online seminar):(free online seminar):

http://training.esri.com/acb2000/showdetl.cfm?DID=6&Product_ID=867http://training.esri.com/acb2000/showdetl.cfm?DID=6&Product_ID=867

•• 2008 ESRI User Conference DVDs2008 ESRI User Conference DVDs
•• ArcGIS Server 9.x Web HelpArcGIS Server 9.x Web Help
•• How to find help on How to find help on GeodabaseGeodabase ReplicationReplication

http://support.esri.com/index.cfm?fa=knowledgebase.techarticles.articleShow&d=34131http://support.esri.com/index.cfm?fa=knowledgebase.techarticles.articleShow&d=34131

•• Using Compress on ArcSDE GDBs with ReplicationUsing Compress on ArcSDE GDBs with Replication
http://resources.esri.com/help/9.3/geodatabase/Blog/GDB_Rep_Compress.pdfhttp://resources.esri.com/help/9.3/geodatabase/Blog/GDB_Rep_Compress.pdf

•• TCP/IP Tuning:TCP/IP Tuning:
http://support.esri.com/index.cfm?fa=knowledgebase.techarticles.articleShow&d=35971http://support.esri.com/index.cfm?fa=knowledgebase.techarticles.articleShow&d=35971
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Questions?Questions?

Thank you!!Thank you!!
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RDBMS vs. Geodatabase ReplicationRDBMS vs. Geodatabase Replication

Geodatabase Replication
Purpose: Data Distribution
og

y
og

y ArcObjectsArcObjects

• One- or Two-way
• All or some feature classes
• Portions of feature classes

D
E 

te
ch

no
lo

D
E 

te
ch

no
lo

RDBMS/S

• History

A
rc

S
D

A
rc

S
D

RDBMSRDBMS

RDBMS/Storage 
Replication
Purpose: HA (High 
Availability) Data DistributionRDBMSRDBMS Availability), Data Distribution
• One-way only
• Full Geodatabase

OS/StorageOS/Storage
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DBMS Replication with GeodatabasesDBMS Replication with Geodatabases

•• Geodatabase replication does not use DBMS Geodatabase replication does not use DBMS 
replicationreplication
R i t d li it ti f DBMS li tiR i t d li it ti f DBMS li ti•• Requirements and limitations of DBMS replication Requirements and limitations of DBMS replication 

––Requires knowledge of how the geodatabaseRequires knowledge of how the geodatabase\\ArcSDE system ArcSDE system 
tables work tables work 

––No tools provided in ArcGIS to support itNo tools provided in ArcGIS to support it
––Limited support for cross DBMS replicationLimited support for cross DBMS replication
––Does not support or has limited support for complex Does not support or has limited support for complex oes ot suppo t o as ted suppo t o co p eoes ot suppo t o as ted suppo t o co p e

geodatabase data types and limited filters to define the data to geodatabase data types and limited filters to define the data to 
replicatereplicate

•• Advantages of DBMS replicationAdvantages of DBMS replicationAdvantages of DBMS replicationAdvantages of DBMS replication
––Can work with nonCan work with non--versioned dataversioned data
––Can replicate entire databaseCan replicate entire database
––Can be configured to provide synchronous replicationCan be configured to provide synchronous replication
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Geodatabase Replication Geodatabase Replication -- Data RequirementsData Requirements

•• You must have write access to the dataYou must have write access to the data
•• All data must be registered as versioned without the All data must be registered as versioned without the 

ti t dit t bti t dit t boption to move edits to baseoption to move edits to base
•• TwoTwo--way and Oneway and One--way replicasway replicas

––Each dataset must have a GlobalID columnEach dataset must have a GlobalID columnEach dataset must have a GlobalID column Each dataset must have a GlobalID column 
––All spatial data must be stored in a high precision spatial All spatial data must be stored in a high precision spatial 

reference reference 
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Replica Creation Replica Creation –– What Data Types Can be ReplicatedWhat Data Types Can be Replicated

•• In general, if it supports the full versioning data model In general, if it supports the full versioning data model 
it can be replicatedit can be replicated
D t TD t T•• Data TypesData Types

––Fully supported Fully supported –– Simple Feature Classes and Tables, Simple Feature Classes and Tables, 
Geometric Networks, Topologies, Representations, Geometric Networks, Topologies, Representations, 
Relationship  Classes and Annotation Relationship  Classes and Annotation 

––Source data can be replicated Source data can be replicated --Terrains and Network datasetsTerrains and Network datasets
––Copied during creation Copied during creation –– Raster datasets and Raster catalogsRaster datasets and Raster catalogs
––Not Supported Not Supported -- Survey datasets, Schematics datasets, Survey datasets, Schematics datasets, 

Locators can not be replicatedLocators can not be replicated
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Replica Creation Replica Creation -- VersioningVersioning

•• Edits made to the replica versions are synchronized Edits made to the replica versions are synchronized 
•• Like extending the version tree to span multipleLike extending the version tree to span multiple

databasesdatabasesdatabasesdatabases
•• 22--way and 1way and 1--way replicasway replicas

––Parent replica version can be a Parent replica version can be a 
d i d f ltd i d f lt

Default

ArcSDE GDB

named version or defaultnamed version or default
––Child replica version is always Child replica version is always 

DEFAULTDEFAULT
RV

Parent Parent 
replica replica 
versionversion

ChildChild
•• CheckCheck--out replicas out replicas 

––Parent and child replica versions Parent and child replica versions 
are named versionsare named versions Default

ChildChild
replica replica 
versionversion

V2

ArcSDE GDB
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Schema Changes that can be AppliedSchema Changes that can be Applied

Add Change Drop

Field Y Y (domains) YField ( )

Domain Y Y Y

Table/FC Y Y (Domain,  Add/drop YTable/FC Y (
field) Y

Geometric network N N Y

Topology N N Y

Feature dataset N N Y

Relationship class N Y (add/drop field, 
domain) Y
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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
Filt li d fi tFilt li d fi t•• 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
––QueryDef QueryDef –– Definition queries applied to individual feature Definition queries applied to individual feature 

classes and tablesclasses and tables
•• Additional rows are then added if they are related to theAdditional rows are then added if they are related to theAdditional 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 an Relationship classes are applied in a single direction and in an 

optimal orderoptimal orderoptimal order  optimal order  
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