
Geodatabase Options at ArcGIS 9.2Geodatabase Options at ArcGIS 9.2

Alaska Surveying & Mapping ConferenceAlaska Surveying & Mapping Conference

Geodatabase Options at ArcGIS 9.2Geodatabase Options at ArcGIS 9.2

Timothy R WeisenburgerTimothy R Weisenburger



Types of geodatabasesTypes of geodatabases

•• Geodatabases can be stored different waysGeodatabases can be stored different ways
–– Personal geodatabase (Access mdb file)Personal geodatabase (Access mdb file)
–– File geodatabaseFile geodatabase

•• Directory of binary filesDirectory of binary files

–– ArcSDE Technology ArcSDE Technology 
•• Personal and workgroup geodatabasePersonal and workgroup geodatabase

–– SQL Server ExpressSQL Server Express–– SQL Server ExpressSQL Server Express

•• Enterprise geodatabaseEnterprise geodatabase
–– 4 supported DBMSs4 supported DBMSs

Increasing size and/or functionality

File
GDB

Personal
GDB 

(Access) Enterprise

Embeds ArcSDE
& database engine

ArcSDE Technology

WorkgroupPersonal



Geodatabase typesGeodatabase types

Personal GDB File GDB SDE GDB (3 levels)

Storage format MS Access File folder RDBMS

Storage capacity 2 GB 1 TB per table Depends on server

Supported O/S 
platform

Windows Multi-platform Depends on GDB level

Number of users Single editor
Multiple readers

Single editor per 
table

Multiple readers

Depends on GDB level

Distributed GDB 
functionality

Check out/check 
in replication

Check out/check in
replication

Replication (all types)
& full versioning

Non-version editing, 
archiving, check to 

base, etc

No No Yes



SDE Geodatabase optionsSDE Geodatabase options

Personal GDB Workgroup GDB Enterprise GDB

Supported
RDBMS

SQL Server 2005
Express

SQL Server 2005
Express

DB2, Informix, Oracle, 
SQL Server

Management, 
administration, 

permissions

ArcCatalog and 
file system

ArcCatalog and 
file system

ArcCatalog,
SDE command line,

& RDBMS

Storage capacity 4 GB total/system 4 GB total/system Depends on serverStorage capacity 4 GB total/system 4 GB total/system Depends on server

Licensing
availability

Included with ArcGIS 
desktop

ArcGIS Server
Workgroup

ArcGIS Server
Enterprise

Supported O/S 
platform

Windows Windows Multiple platforms

Number of users 1 editor
3 concurrent users

10 concurrent editors 
& readers

Unlimited concurrent 
editors & readers

Sockets 1 (single or dual) 1 (single or dual) Unlimited (base  is 2)

Network application Desktop use Intranet & internet Intranet & internet



High Precision Spatial ReferencesHigh Precision Spatial ReferencesHigh Precision Spatial ReferencesHigh Precision Spatial References



Why are high precision spatial references Why are high precision spatial references 
important?important?

Prior to 9.2Prior to 9.2
•• Users were forced to make tradeoff between Users were forced to make tradeoff between 

coordinate storage accuracy and domain extentcoordinate storage accuracy and domain extent
•• Creating new datasets in the Geodatabase is difficult Creating new datasets in the Geodatabase is difficult 

–– Users need to focus on storage parameters instead of feature Users need to focus on storage parameters instead of feature 
properties properties properties properties 

•• Users view storage accuracyUsers view storage accuracy
as data accuracyas data accuracy

Key Benefits 9.2Key Benefits 9.2
•• Can have high coordinate resolution AND spatial extentCan have high coordinate resolution AND spatial extent
•• You no longer need to worry about maximum possible You no longer need to worry about maximum possible 

extent when working in a standard coordinate systemextent when working in a standard coordinate system



Simplified User ExperienceSimplified User Experience

•• High Precision storage also simplifies the user experience for High Precision storage also simplifies the user experience for 
defining a new vector dataset within a defining a new vector dataset within a geodatabasegeodatabase

•• You choose:You choose:
–– A A coordinate systemcoordinate system ((egeg. UTM Zone 11). UTM Zone 11)

–– A A tolerancetolerance (synonymous with cluster tolerance)(synonymous with cluster tolerance)
•• used in determining spatial relationships and in integrating dataused in determining spatial relationships and in integrating data•• used in determining spatial relationships and in integrating dataused in determining spatial relationships and in integrating data

•• All parameters default to acceptable valuesAll parameters default to acceptable values
–– Most users will accept the default values and with good performanceMost users will accept the default values and with good performance

•• Can optionally specify:Can optionally specify:
–– Coordinate (XY) resolutionCoordinate (XY) resolution
–– Spatial index grid sizesSpatial index grid sizes



•• 9.2 Geodatabase datasets, shapefiles, CAD, coverages9.2 Geodatabase datasets, shapefiles, CAD, coverages
–– File Geodatabases are always high precisionFile Geodatabases are always high precision

•• 9.1 Geodatabase datasets are always low precision9.1 Geodatabase datasets are always low precision

High precision supportHigh precision support

•• Cannot create low precision datasets in a 9.2 Cannot create low precision datasets in a 9.2 
GeodatabaseGeodatabase
–– Actually you can if creating a new feature class inside a low Actually you can if creating a new feature class inside a low 

precision datasetprecision dataset



High precision spatial references termsHigh precision spatial references terms

•• Spatial Domains defined using 53Spatial Domains defined using 53--bit integersbit integers
–– Integer equivalent of double precision numbersInteger equivalent of double precision numbers
–– 9.1 and prior was 329.1 and prior was 32--bitbit

•• ResolutionResolution•• ResolutionResolution
–– Support resolutions < 1 micrometer (varies by coordinate system)Support resolutions < 1 micrometer (varies by coordinate system)
–– Why not just use lowestWhy not just use lowest

•• Performance impactPerformance impact
–– Storage and processing costsStorage and processing costs

–– Default 1/10 mm Default 1/10 mm 
•• Balances storage precision and performanceBalances storage precision and performance



High precision spatial references terms (cont)High precision spatial references terms (cont)

•• ToleranceTolerance
–– 9.1 was fixed, 9.2 is user defined9.1 was fixed, 9.2 is user defined
–– Default XY Tolerance = 1mm (or equivalent in units of coordinate Default XY Tolerance = 1mm (or equivalent in units of coordinate 

system)system)
•• Order of magnitude larger than resolution by defaultOrder of magnitude larger than resolution by default

–– XY Tolerance is equivalent to cluster toleranceXY Tolerance is equivalent to cluster tolerance
•• We recommend topology cluster tolerance = XY tolerance We recommend topology cluster tolerance = XY tolerance 

–– Produces most consistent spatial resultsProduces most consistent spatial results–– Produces most consistent spatial resultsProduces most consistent spatial results
–– Topology cluster tolerance not required to match XY toleranceTopology cluster tolerance not required to match XY tolerance
–– Cannot be smaller than XY toleranceCannot be smaller than XY tolerance

–– Cluster Tolerance has been renamed XY tolerance in Cluster Tolerance has been renamed XY tolerance in 
Geoprocessing UIGeoprocessing UI

At 9.2 define the tolerance based on data accuracy, At 9.2 define the tolerance based on data accuracy, 
not storage accuracynot storage accuracy



Should I upgrade my dataset’s spatial Should I upgrade my dataset’s spatial 
reference?reference?

•• Yes Yes –– unless…unless…
–– You have datasets that will need to be delivered and used by 9.1 You have datasets that will need to be delivered and used by 9.1 

clientsclients

–– You enjoy seeing You enjoy seeing 
this messagethis messagethis messagethis message

•• Key ReasonsKey Reasons
–– Some Geodatabase functionality is only available with high Some Geodatabase functionality is only available with high 

precision spatial references (e.g., Replication)precision spatial references (e.g., Replication)



Upgrading geodatabases and spatial referencesUpgrading geodatabases and spatial references

1. Upgrade the Geodatabase instance to 9.21. Upgrade the Geodatabase instance to 9.2
–– Command line for SDECommand line for SDE
–– Upgrade Geodatabase command in ArcCatalog for pGDBsUpgrade Geodatabase command in ArcCatalog for pGDBs

2. Upgrade a dataset’s spatial reference2. Upgrade a dataset’s spatial reference
–– Produces high precision spatial reference Produces high precision spatial reference 

•• finer resolution finer resolution 
•• expanded domainexpanded domain

Two primary methodsTwo primary methods
–– Upgrade Spatial Reference Tool (inUpgrade Spatial Reference Tool (in--place upgrade)place upgrade)

•• Recommended way to upgrade spatial referencesRecommended way to upgrade spatial references

–– Copy/Paste (to 9.2 Geodatabase)Copy/Paste (to 9.2 Geodatabase)

Datasets that support spatial reference upgradeDatasets that support spatial reference upgrade
–– Feature Classes, Feature Datasets, Raster CatalogsFeature Classes, Feature Datasets, Raster Catalogs



Upgrade spatial reference processUpgrade spatial reference process

•• New SR covers the valid extent of the coordinate systemNew SR covers the valid extent of the coordinate system
•• New grid meshes with low precision coordinate gridNew grid meshes with low precision coordinate grid
•• M & Z domains are also upgradedM & Z domains are also upgraded

–– Resolution is increased by factor of 4 by defaultResolution is increased by factor of 4 by default

•• A dataset can only be upgraded onceA dataset can only be upgraded once•• A dataset can only be upgraded onceA dataset can only be upgraded once

•• Tolerances are not recalculatedTolerances are not recalculated
–– Maintains existing 9.1 spatial relationshipsMaintains existing 9.1 spatial relationships



Upgrade spatial reference process (cont.)Upgrade spatial reference process (cont.)

•• Domain extent and resolution are refinedDomain extent and resolution are refined

UTM Zone UTM Zone 
11 N11 N

Old grid locations Old grid locations 
coincident with new gridcoincident with new grid

Domain extent is Domain extent is 
expanded to cover valid expanded to cover valid 

extentextent



Moving datasets back to 9.1 geodatabasesMoving datasets back to 9.1 geodatabases

•• If dataset is high precision:If dataset is high precision:
–– We produce a 32We produce a 32--bit domain that encompasses all the featuresbit domain that encompasses all the features

•• If not possible we coarsen the resolution until the features fit in new If not possible we coarsen the resolution until the features fit in new 
domaindomain

•• What does this do to my features?What does this do to my features?
–– Features snapped to new low precision spatial referenceFeatures snapped to new low precision spatial reference–– Features snapped to new low precision spatial referenceFeatures snapped to new low precision spatial reference
–– May result in feature coordinates shiftingMay result in feature coordinates shifting
–– Feature geometries can be generalizedFeature geometries can be generalized

–– To reestablish spatial integrityTo reestablish spatial integrity
•• Run Check GeometryRun Check Geometry
•• Integrate GP toolIntegrate GP tool

If delivering data to 9.1, may be better to leave as low precisionIf delivering data to 9.1, may be better to leave as low precision



Editing ModelsEditing Models

•• NonNon--versioned editing providesversioned editing provides
–– direct editing using database transactionsdirect editing using database transactions
–– Immediate visibility of edited information upon savingImmediate visibility of edited information upon saving
–– Supported only on Supported only on simple features and tables :simple features and tables :

•• points, lines, polygons, annotation, relationshipspoints, lines, polygons, annotation, relationships

•• Versioned editing providesVersioned editing provides
–– Long transactions, design versions, proposalsLong transactions, design versions, proposals
–– Geodatabase archiving Geodatabase archiving 
–– Geodatabase replicationGeodatabase replication
–– Supported on all Geodatabase feature types and datasets Supported on all Geodatabase feature types and datasets 



Geodatabase ArchivingGeodatabase Archiving

•• 9.2 allows you to automatically save earlier states of the 9.2 allows you to automatically save earlier states of the 
database as changes are made to the databasedatabase as changes are made to the database

•• You can attach to any earlier moment in time and work You can attach to any earlier moment in time and work 
with your database as it existed at that point in timewith your database as it existed at that point in time

•• You can also look at the changes made to any particular You can also look at the changes made to any particular 
feature over a span of timefeature over a span of time

•• Available with ArcInfo and ArcEditorAvailable with ArcInfo and ArcEditor

•• Requires you to version your dataRequires you to version your data



History History –– Types of QueriesTypes of Queries

•• Moment in Time QueryMoment in Time Query

–– Show me what the database looked like on Jan. 10, 2002Show me what the database looked like on Jan. 10, 2002

•• Temporal Range QueriesTemporal Range Queries

–– Show me all records for Parcel 23 between Jan. 10, 2002 and April Show me all records for Parcel 23 between Jan. 10, 2002 and April 
10, 200310, 200310, 200310, 2003

–– Show me all Parcel records between Jan. 10, 2002 and April 10 Show me all Parcel records between Jan. 10, 2002 and April 10 
20032003

–– Show me all timber stand records whose species type is Pine Show me all timber stand records whose species type is Pine 
between Jan. 10, 2002 and April 10 2003between Jan. 10, 2002 and April 10 2003



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 
GeodatabaseGeodatabase

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

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

•• Requires High Precision DataRequires High Precision Data



Replication 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.

•• Production and publication GeodatabaseProduction and publication Geodatabase



•• Geodatabase ReplicationGeodatabase Replication
–– Allows us to create Allows us to create synchronizablesynchronizable

copies of data across two or more copies of data across two or more 
GeodatabasesGeodatabases

–– Many different ways to implement Many different ways to implement 
replication to meet your workflow needsreplication to meet your workflow needs

–– Works in connected and nonWorks in connected and non--connected connected 
environmentsenvironments

–– Works across database platformsWorks across database platforms

Geodatabase Replication Geodatabase Replication –– ConceptsConcepts

StateState

CountyCounty

CityCity

9.2 Rollouts_GDB 9.19.2 Rollouts_GDB 9.1 2121

–– Works across database platformsWorks across database platforms

•• Replicas can be organized into a treeReplicas can be organized into a tree

•• A central parent replica can be used A central parent replica can be used 
as a hub to propagate changes as a hub to propagate changes 
between multiple child replicas. between multiple child replicas. 

. . . Fault Tolerant. . . Fault Tolerant

Parent



Geodatabase Replication TypesGeodatabase Replication Types

Parent Child
Once OnlyOnce Only

Checkout-
Checkin
Checkout-
Checkin

Multiple TimesMultiple Times

Multiple TimesMultiple Times

Two WayTwo Way

One WayOne Way

Parent Child

Parent Child



File geodatabaseFile geodatabase

•• An alternative to using Personal Geodatabases An alternative to using Personal Geodatabases 
based on Access:based on Access:
–– Better performance (less file contention)Better performance (less file contention)
–– Reduced memory requirementsReduced memory requirements
–– Removes database size limitsRemoves database size limits

•• Individual tables up to 1TBIndividual tables up to 1TB

–– Option to compress vector data (readOption to compress vector data (read--only)only)
•• Like smart data compression (SDC)Like smart data compression (SDC)

–– More OS platforms supportedMore OS platforms supported
•• Windows & UNIX (solaris/linux)Windows & UNIX (solaris/linux)

•• Next generation shapefileNext generation shapefile
–– Cross platform, open API, plus the full GDB data modelCross platform, open API, plus the full GDB data model



File geodatabaseFile geodatabase

•• Stores data in a directory of binary Stores data in a directory of binary 
filesfiles

•• Supports the full geodatabase Supports the full geodatabase 
data model:data model:
–– Features, Annotation, Relationships, Features, Annotation, Relationships, –– Features, Annotation, Relationships, Features, Annotation, Relationships, 

Networks, Topologies, Rasters, Terrains, etc.Networks, Topologies, Rasters, Terrains, etc.

•• Single editor (per table), multiple Single editor (per table), multiple 
readers readers 

•• Supports check out/check in Supports check out/check in 
replicationreplication
–– (known as disconnected editing at 9.1)(known as disconnected editing at 9.1)



•• No database size limitNo database size limit
•• Per table limit 1000 GBPer table limit 1000 GB

–– Access database 2 GB per fileAccess database 2 GB per file

•• Per table limit can be extended to 256 TBPer table limit can be extended to 256 TB
–– Available as a configuration keywordAvailable as a configuration keyword

File geodatabase File geodatabase –– storage limitsstorage limits

–– Provided for large raster datasetsProvided for large raster datasets

•• Same data in a file Same data in a file geodatabasegeodatabase takes up less takes up less 
disk space than access disk space than access geodatabasesgeodatabases, , shapefilesshapefiles
–– Storage generally reduced 50 Storage generally reduced 50 -- 75%75%
–– Storage can drop to around 1/5Storage can drop to around 1/5thth the sizethe size



File geodatabase File geodatabase –– editingediting

•• SingleSingle--user editing, as with personal user editing, as with personal 
geodatabasegeodatabase
–– Does not support versioningDoes not support versioning

•• LockingLocking
–– Access locks at the file level (mydata.mdb and mydata.ldb)Access locks at the file level (mydata.mdb and mydata.ldb)–– Access locks at the file level (mydata.mdb and mydata.ldb)Access locks at the file level (mydata.mdb and mydata.ldb)
–– File geodatabases have a new locking modelFile geodatabases have a new locking model
–– Lock feature datasets, standalone feature classes, and tablesLock feature datasets, standalone feature classes, and tables
–– Not a databaseNot a database--wide lockwide lock

•• More than one editor at a time, but on different More than one editor at a time, but on different 
datasetsdatasets



File geodatabase File geodatabase -- compressed formatcompressed format

•• File Geodatabase also supports a File Geodatabase also supports a readread--only,only,
compressed format for its vector datacompressed format for its vector data

•• InIn--place, lossless compressionplace, lossless compression
•• Technology similar to SDC datasetsTechnology similar to SDC datasets
•• Display up to 4 times fasterDisplay up to 4 times faster•• Display up to 4 times fasterDisplay up to 4 times faster
•• Query up to several times fasterQuery up to several times faster
•• Compression ratios 2:1 and moreCompression ratios 2:1 and more
•• GP Tools for compressionGP Tools for compression
•• UncompressUncompress



File Geodatabase File Geodatabase –– MigrationMigration

•• Personal Personal geodatabasesgeodatabases are not going awayare not going away
–– Fully supported at ArcGIS 9.2Fully supported at ArcGIS 9.2

•• New functionality is a reason to move to File New functionality is a reason to move to File 
GeodatabasesGeodatabases
–– No size limit, Reduced storageNo size limit, Reduced storage
–– Improved performanceImproved performance
–– Cross platform supportCross platform support

•• Ask yourself some  questions before deciding to moveAsk yourself some  questions before deciding to move
–– Personal Personal GeodatabasesGeodatabases are still supported, do you need to move are still supported, do you need to move 

data from archived or completed projects?data from archived or completed projects?
–– Are Personal Are Personal geodatabasesgeodatabases currently working well for you?currently working well for you?
–– Do you use Microsoft Access to work with data in a Personal Do you use Microsoft Access to work with data in a Personal 

Geodatabase?Geodatabase?



Migrating to the file geodatabaseMigrating to the file geodatabase

•• Works like any other Works like any other geodatabasegeodatabase with respect to toolswith respect to tools
•• From a personal From a personal geodatabasegeodatabase

–– Copy/Paste (for feature datasets, classes, and tables)Copy/Paste (for feature datasets, classes, and tables)
–– Export to XML Workspace Document (for Export to XML Workspace Document (for geodatabasesgeodatabases))
–– Existing GP conversion toolsExisting GP conversion tools

•• For Developers:For Developers:
–– Update Update WorkspaceFactoryWorkspaceFactory to get the app working on file to get the app working on file gdbgdb

•• Change Change AccessWorkspaceFactoryAccessWorkspaceFactory to to FileGDBWorkspaceFactoryFileGDBWorkspaceFactory
•• Change Change extentionextention from “.from “.mdbmdb” to “.” to “.gdbgdb” ” 

–– Update any SQL syntaxUpdate any SQL syntax



Which geodatabase to use?Which geodatabase to use?

•• Need to leverage Access for string manipulation, forms?Need to leverage Access for string manipulation, forms?
–– Personal Geodatabase using Microsoft AccessPersonal Geodatabase using Microsoft Access

•• Need to store more than 500 Mb Need to store more than 500 Mb –– 2 Gigs of data and2 Gigs of data and\\or or 
want  cross platform usage?want  cross platform usage?
–– File GeodatabaseFile Geodatabase

•• Do you want to use Versioning, Replication, Archiving?Do you want to use Versioning, Replication, Archiving?
–– ArcSDE GeodatabaseArcSDE Geodatabase–– ArcSDE GeodatabaseArcSDE Geodatabase
–– Want to administer your database through ArcCatalog?Want to administer your database through ArcCatalog?

•• Personal and Workgroup ArcSDE GeodatabasesPersonal and Workgroup ArcSDE Geodatabases

–– Need more than 1 editor and 4 users, but less than 10?Need more than 1 editor and 4 users, but less than 10?
•• Workgroup ArcSDE GeodatabasesWorkgroup ArcSDE Geodatabases

–– Otherwise, Otherwise, 
•• Enterprise ArcSDE GeodatabasesEnterprise ArcSDE Geodatabases



QuestionsQuestionsQuestionsQuestions
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