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Learning ObjectivesLearning Objectives

•• List elements found within a geodatabaseList elements found within a geodatabase
•• Differentiate between types of geodatabase availableDifferentiate between types of geodatabase available
•• Discover strengths of the file geodatabaseDiscover strengths of the file geodatabase
•• Examine geodatabase storageExamine geodatabase storage•• Examine geodatabase storageExamine geodatabase storage
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Defining the geodatabaseDefining the geodatabase

•• Collection of geographic datasetsCollection of geographic datasets
–– Feature classes, raster data, attribute tables, etc.Feature classes, raster data, attribute tables, etc.Feature classes, raster data, attribute tables, etc.Feature classes, raster data, attribute tables, etc.

•• Native data structure for ArcGISNative data structure for ArcGIS
•• Provides the ability to:Provides the ability to:

Leverage data relationshipsLeverage data relationships–– Leverage data relationshipsLeverage data relationships
–– Enforce data integrityEnforce data integrity
–– Create intelligent featuresCreate intelligent features

NetworksNetworks
SurveysSurveys

AddressesAddresses

AnnotationAnnotation
VectorsVectors

3D Objects3D Objects
AttributeAttribute

DimensionsDimensions

C d t lC d t l

TopologyTopology

TerrainTerrain
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CadastralCadastral

CADCAD
ImagesImages

TerrainTerrain

CartographyCartography



Advantages of geodatabaseAdvantages of geodatabase

•• Central location for features and attributesCentral location for features and attributes
•• Ability to create behaviorAbility to create behavior

–– Grouping features into subtypesGrouping features into subtypes
–– Creating spatial and attribute validation rulesCreating spatial and attribute validation rulesg pg p

•• Persistent relationships between recordsPersistent relationships between records
–– Referential integrityReferential integrity

•• Stored connectivity between lines and pointsStored connectivity between lines and points•• Stored connectivity between lines and pointsStored connectivity between lines and points
•• Many users editing database at one timeMany users editing database at one time

–– File geodatabase and enterprise geodatabaseFile geodatabase and enterprise geodatabase
S l blS l bl•• ScalableScalable
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3 3 Types of GeodatabasesTypes of Geodatabases

•• Personal GeodatabasePersonal Geodatabase
Single user editingSingle user editing–– Single user editingSingle user editing

–– Stored in MS AccessStored in MS Access
–– Size limit of 2 GBSize limit of 2 GB

ArcSDE

ArcGIS

•• File GeodatabaseFile Geodatabase
–– 1 TB per table1 TB per table

Personal ArcSDE

ArcSDE

File–– Reduced storage requirementsReduced storage requirements

•• ArcSDE GeodatabaseArcSDE Geodatabase

Personal
Geodatabase

ArcSDE
Geodatabase

Oracle
SQL Server

DB2

File
Geodatabase

–– Stored in an enterprise DBMSStored in an enterprise DBMS
–– Supports multiuser editing via Supports multiuser editing via 

versioningversioning

DB2
Informix

PostgreSQL

–– Requires ArcEditor or ArcInfo to editRequires ArcEditor or ArcInfo to edit



3 Types of Geodatabases…3 Types of Geodatabases…

Personal GDB File GDB ArcSDE GDB
(3 editions)

Storage format Microsoft
Access

Folder of
binary files

DBMS
Access binary files

Storage capacity 2 GB 1 TB
per table*

Depends on
edition

Supported O/S 
platform

Windows Any platform Depends on
edition

Number of users Single editor Single editor Multiple editors
Multiple readers Multiple readers & readers

Distributed GDB 
functionality

Check out/check in
and One-way 

li ti

Check out/check in
and One-way 

li ti

Replication
(all types)

& i ireplication replication & versioning

* By default; option to have 256 TB per table



File geodatabase benefitsFile geodatabase benefits

•• High performanceHigh performance
•• Less storage demand than Access or shapefileLess storage demand than Access or shapefile
•• Easier managementEasier management

–– Locks held at feature dataset or class levelLocks held at feature dataset or class levelLocks held at feature dataset or class levelLocks held at feature dataset or class level
•• Compressed formatCompressed format

–– Feature class, feature dataset, or geodatabase levelFeature class, feature dataset, or geodatabase level
ReadRead onlyonly–– ReadRead--only only 

–– Compression ratios 2:1 to 25:1Compression ratios 2:1 to 25:1
–– Display and query several times faster than Personal for AccessDisplay and query several times faster than Personal for Access
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Elements within the geodatabaseElements within the geodatabase

Table Raster dataset

Raster catalogFeature dataset

Feature class
Polygon Annotation

Raster catalog

S d

Schematic dataset

Line
Polygon

Point
Dimension
Annotation

Route

R l ti hi l

Survey dataset

Project folder Project

Topology

G i k

Relationship class Toolbox

Tool Model Script

Network dataset

Geometric network
Behavior

Relationship rules
Connectivity rules

Attribute domains
Attribute defaults
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Terrain
y

Topology rulesSplit/merge policy



Geodatabase storageGeodatabase storage

•• Feature classFeature class
–– Table storing shape and attributes forTable storing shape and attributes for–– Table storing shape and attributes for Table storing shape and attributes for 

single geometry featuressingle geometry features
–– Contains spatial referenceContains spatial reference

•• Feature datasetFeature dataset
–– Store spatially related feature classesStore spatially related feature classes
–– Required for some Required for some behaviorsbehaviors

•• TableTable
–– Store attributes but not geometryStore attributes but not geometry

•• Raster (dataset, catalog, attribute)Raster (dataset, catalog, attribute)
–– Images and grids stored in various image Images and grids stored in various image 

f tf tformatsformats
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Geodatabase Geodatabase behaviorbehavior

•• Build real world relationships into GISBuild real world relationships into GIS
•• Unique to GeodatabaseUnique to Geodatabase•• Unique to GeodatabaseUnique to Geodatabase
•• Assist edit operations Assist edit operations 
•• Speeding up data entry (rules)Speeding up data entry (rules)p g p y ( )p g p y ( )

•• Two types of behaviorTwo types of behavior
–– AttributeAttribute

SpatialSpatial
Create real-world 
feature behavior 
in geodatabase

–– SpatialSpatial
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in geodatabase



Attribute behaviorAttribute behavior

•• Functionality that helps:Functionality that helps:
–– Locate and prevent errorsLocate and prevent errors
–– Automate dataAutomate data
–– Treat features in same feature class according to different rulesTreat features in same feature class according to different rulesgg

•• All behaviors:All behaviors:
–– Create a more efficient GISCreate a more efficient GIS
–– Increase data integrityIncrease data integrityIncrease data integrityIncrease data integrity

•• Three types of attribute behavior:Three types of attribute behavior:
–– SubtypesSubtypes
–– DomainsDomainsDomainsDomains
–– Relationship Relationship class rulesclass rules
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SubtypesSubtypes

•• Categorize features into groups for managementCategorize features into groups for management
–– Integer field requiredInteger field required

•• Within one feature class or tableWithin one feature class or table
•• Defined by the value of a subtype Defined by the value of a subtype fieldfield

HH th tt ib tth tt ib t \\b h i hb h i h–– Have Have the same attributethe same attribute\\behavior schemabehavior schema
–– Can Can have different default values and domains for each fieldhave different default values and domains for each field
–– Can Can define define topology topology rules rules between between subtypessubtypes

Codes
Descriptions

Editing



DomainsDomains

•• Describe the legal values of a field Describe the legal values of a field typetype
–– Used Used to ensure attribute to ensure attribute integrity by preventing and locating integrity by preventing and locating 

attribute errorsattribute errors

•• Property of geodatabaseProperty of geodatabase
A li d t fi ld btA li d t fi ld bt•• Applied to fields or subtypesApplied to fields or subtypes

•• Types of domains:Types of domains:
–– RangeRange–– RangeRange

•• User can enter any value and use validation to locate errorsUser can enter any value and use validation to locate errors
•• A tree can have a height between 0 and 300 A tree can have a height between 0 and 300 feetfeet
•• A road can have between one and eight A road can have between one and eight laneslanes

–– Coded Coded Value Value 
•• User chooses from list when editing fieldUser chooses from list when editing fieldUser chooses from list when editing fieldUser chooses from list when editing field
•• A tree can be of type oak, redwood, or A tree can be of type oak, redwood, or palmpalm
•• A road can be made of dirt, asphalt, or A road can be made of dirt, asphalt, or concreteconcrete



Relationship Relationship ClassesClasses
•• An association between two object An association between two object classesclasses

––A class may participate in multiple relationship A class may participate in multiple relationship classesclasses
•• Simple relationshipsSimple relationshipsSimple relationshipsSimple relationships
•• Composite relationshipsComposite relationships

––Can Can trigger behavior (cascade delete, move to follow, custom, trigger behavior (cascade delete, move to follow, custom, 
etc.)etc.)

•• Associate Associate rules with relationship rules with relationship classesclasses
––Each Parcel can have between 1 to 3 BuildingsEach Parcel can have between 1 to 3 BuildingsEach Parcel can have between 1 to 3 BuildingsEach Parcel can have between 1 to 3 Buildings

ParcelToBuildingParcelToBuilding



Spatial behaviorSpatial behavior

•• Topology rulesTopology rules
–– Behavior that locates and prevents Behavior that locates and prevents 

Monuments

spatial data errorsspatial data errors
•• Connectivity Connectivity rulesrules

–– Determine proper connections Determine proper connections 

Lot lines

Parcels

between network featuresbetween network features
–– OneOne--way directed flowway directed flow

Zoning
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TopologyTopology

•• Creates Creates and enforces topological and enforces topological (spatial) relationships(spatial) relationships
St d l t i f t d t tSt d l t i f t d t t•• Stored as element in feature datasetStored as element in feature dataset

•• References participating feature classesReferences participating feature classes
•• Snaps feature vertices during Snaps feature vertices during validationvalidation
•• Contains rules that determine proper spatial behaviorsContains rules that determine proper spatial behaviors

Must  not overlap Must not have danglesMust not have gaps
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SummarySummary

•• Detailed the different geodatabase flavors:Detailed the different geodatabase flavors:
–– Desktop geodatabase Desktop geodatabase optionsoptions
–– Multiuser Multiuser geodatabase optionsgeodatabase options

•• Looked at File geodatabase benefits and storage Looked at File geodatabase benefits and storage g gg g
•• Learned about the spatial data stored in the geodatabaseLearned about the spatial data stored in the geodatabase
•• Examined built in data validationExamined built in data validation

AttributeAttribute behaviorbehavior–– Attribute Attribute behaviorbehavior
–– Spatial Spatial behaviorbehavior
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Additional ResourcesAdditional Resources

•• User Conference Technical SessionsUser Conference Technical Sessions
–– Geodatabase Essentials Part 1 Geodatabase Essentials Part 1 –– An Introduction to the GeodatabaseAn Introduction to the Geodatabase

•• Tuesday, July 14, 8:30 AM Tuesday, July 14, 8:30 AM -- 9:45 AM (Room 6C) 9:45 AM (Room 6C) 
•• Friday, July 17, 9:00 AM Friday, July 17, 9:00 AM -- 10:15 AM (Room 4)10:15 AM (Room 4)y yy y ( )( )

–– Geodatabase Essentials Part 2 Geodatabase Essentials Part 2 -- An Introduction to ArcSDE An Introduction to ArcSDE 
GeodatabasesGeodatabases
•• Wednesday, July 16, 8:30 AM Wednesday, July 16, 8:30 AM -- 9:45 AM (Room 4)9:45 AM (Room 4)
•• Friday, July 17, 9:00 AM Friday, July 17, 9:00 AM -- 10:15 AM (Room 3)10:15 AM (Room 3)

•• Virtual Campus CoursesVirtual Campus Courses
–– Basics of the Geodatabase Data ModelBasics of the Geodatabase Data Model
–– Working with Geodatabase Subtypes and DomainsWorking with Geodatabase Subtypes and Domains

•• BooksBooks
–– Designing Geodatabases (ESRI Press)Designing Geodatabases (ESRI Press)Designing Geodatabases (ESRI Press)Designing Geodatabases (ESRI Press)
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Get a free 45Get a free 45--minute handsminute hands--on lesson at theon lesson at theGet a free 45Get a free 45--minute handsminute hands--on lesson at theon lesson at the
HandsHands--On Learning Center On Learning Center 

Topics include:Topics include:
•• Introduction to ArcGIS DesktopIntroduction to ArcGIS Desktop
•• Creating a Map In ArcGISCreating a Map In ArcGIS
•• Basics of the Geodatabase Model Basics of the Geodatabase Model 
•• and moreand moreand moreand more

Location: ESRI Showcase 



GIS Training and Education SurveyGIS Training and Education Survey
http://www.esri.com/traininghttp://www.esri.com/trainingp gp g

•• Brief online survey to get your feedbackBrief online survey to get your feedback
All s r e takers get a free oneAll s r e takers get a free one mod le Web co rsemod le Web co rse–– All survey takers get a free oneAll survey takers get a free one--module Web coursemodule Web course

•• Helps us develop training products that: Helps us develop training products that: 
–– Support your workflowsSupport your workflowsSupport your workflowsSupport your workflows
–– Cover the ESRI products you useCover the ESRI products you use
–– Focus on most common GIS tasks and rolesFocus on most common GIS tasks and roles

•• Survey available at:Survey available at:

–– ESRI Showcase: Training and Education IslandESRI Showcase: Training and Education Island

–– ESRI Training Web site (until July 20th)ESRI Training Web site (until July 20th)
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