
Geodatabase: An Overview
David Crawford

Shannon Shields



Contents

• ArcGIS runs on data

• Geodatabase building blocks

• Rules for your data

- Attribute

- Spatial

• Advanced models



ArcGIS Runs on Data
Apps
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Many data stores, many choices

ArcGIS-managed User-managed



Why use a geodatabase?

FunctionalityCustomizable

ScalablePlatform

Integration



Two flavors
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Demonstration

Creating a geodatabase



Geodatabase Building Blocks



Table
Geodatabase building blocks

• Each row is a unique 

object

• Rows have same fields

• No spatial field

ArcGIS-defined ObjectID

User-defined fields



Feature class
Geodatabase building blocks

• Collection of features

- Same geometry type 

- Same spatial reference

- Same attribute fields

• Extended functionality

- Multi-part features

- Z and M values

- Annotation / Dimension

Stores 

geometry



Attachments
Geodatabase building blocks

• Associate 1 or more files with

a geographic feature

- Stored within the geodatabase

• Accessible throughout 

the ArcGIS platform

- Open files types recognized by OS

- Download others

• Specialized implementation of a relationship class



Raster
Geodatabase building blocks

• Cell / Pixel-based data

- Discrete / Continuous data

- Multiple formats

• Geodatabase

- Mosaic Dataset

- Manage multiple rasters

- Store as a catalog, view as a mosaic

- Advanced querying and processing

- Raster dataset

- Manage single raster



Rules for your data



Rules for your data



Rules for maintaining attribute data quality

Subtypes

Domains

Contingent Values

Relationship classes

Attribute Rules



The problem

• Maintaining equivalent data in multiple files



Solution: Subtype
Geodatabase functionality – attribute integrity

• Define categories / classes 

• Set rules for each field by category

- Default values

- Domains

- Behaviors

• Property of table or feature class

Subtype code (Integer)Subtype description

Subtype Field



The problem

• Editors want to be more efficient

• Editors make mistakes

- Values out of range or invalid

- Data entry errors



Solution: Domain
Geodatabase functionality – attribute integrity

• Specify valid values

- List of valid values

- Min and max value

• Apply to multiple 

attribute fields

• Property of 

geodatabase

Range Domain -
PercentValued between 1 & 100

Coded Value Domain
BusinessOccupancy in 

(“Single-Family Dwelling”, “School”, “Warehouse”…)



Contingent Values
Geodatabase functionality – attribute integrity

• Extends the subtype/domain restrictions for 

valid input

- Attribute value in one field is dependent on values 

from other attributes 

Electric 
Line 

Wire 
Type

Size

Material



The problem

• Owners and parcels are isolated in different tables

- Need to relate owners to parcels, parcels to owner

- A parcel can have many owners, an owner can own many parcels

m:m



The solution: relationship class
Geodatabase functionality – attribute integrity

• Define association between 

geodatabase objects

• 1:1, 1:M, M:N cardinalities

• Simple or composite

• Apply rules and 

attributes

• Edit across relationship



The problem

• Automatically calculate values for new records

- Editors using ArcGIS Pro, web & mobile apps

• Validate new business rules on existing data

• Return errors for invalid values



The solution: attribute rules
Geodatabase functionality – attribute integrity

• Automatically populating/controlling field values for features on edit

• Arcade scripting language is cross-platform

- edits performed anywhere (desktop, mobile, web)

• Attribute rule types:

- Calculation rules – calculates value of field based on expression

- Immediate – rule runs on edit

- Batch – runs at specific time on all data

- Constraint rules – controls data entry, raises error for invalid data

- Validation rules – highlights errors on existing data



Rules for maintaining spatial data quality

Feature 
datasets

Topology
Advanced 
features



Feature dataset
Geodatabase functionality – spatial data integrity

• Container for advanced datasets

- Topologies

- Networks

- Parcels

• Single spatial reference

• Not a folder

- Treated as a single object

ParcelCorner

Parcel

ParcelAnno

LotLines

Parcel_Topo

LotDimensions

Subdivision

BoundryLines



The problem

• Need to easily identify spatial 

errors

• Need a series of rules to make 

sure that our parcels are 

accurate



The Solution: Geodatabase topology
Geodatabase functionality – spatial data integrity

• Manage shared geometry

- Within a feature class

- Between feature classes

• Rules-based

- Select rules based on spatial relationships

- Apply rules by validating data

- Make corrections or mark exceptions



Advanced Models

• Advanced capabilities 

• Industry-specific rules & models

- Utility networks

- Transportation networks

- Parcel management



In conclusion

• ArcGIS runs on data

• Lots of data stores, lots of choices

• Geodatabase

- Unique functionality

- Data integrity rules

- Advanced models



To learn more…

• Attribute data integrity:

- Geodatabase: Setting Up Your Geodata Schema in ArcGIS Pro

- Geodatabase: Leveraging Relationship Classes

- Geodatabase: Ensuring Data Quality with Attribute Rules and Contingent Values

• Multi-user geodatabases:

- Enterprise Geodatabase: Introduction to Multi-User Geodatabases

- Enterprise Geodatabase: Introduction to Multi-User Editing

• Spatial data integrity

- Geodatabase: Ensuring Data Quality with Topology

- ArcGIS Pro Editing: Data Alignment and Management

• Networks

- Utility Network Management in ArcGIS: Introduction to the Utility Network

- Network Analyst: An Introduction

• Parcels

- Parcel Editing: Managing Parcels with ArcGIS Pro

https://userconference2019.schedule.esri.com/schedule/1871546364
https://userconference2019.schedule.esri.com/schedule/373514148
https://userconference2019.schedule.esri.com/schedule/1621523784
https://userconference2019.schedule.esri.com/schedule/1091896207
https://userconference2019.schedule.esri.com/schedule/1035140359
https://userconference2019.schedule.esri.com/schedule/552364414
https://userconference2019.schedule.esri.com/schedule/845516446
https://userconference2019.schedule.esri.com/schedule/1091003253
https://userconference2019.schedule.esri.com/schedule/150682472
https://userconference2019.schedule.esri.com/schedule/2128122041


Questions?

?

?

?



Please Share Your Feedback in the App

Download the Esri

Events app and find 

your event

Select the session 

you attended

Scroll down to 

“Survey”

Log in to access the 

survey

Complete the survey 

and select “Submit”


