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What Is the Geodatabase?

Core ArcGIS data model

—A comprehensive model for representing and managing GIS
data

A physical store of geographic data
—Scalable storage model supported on different platforms

o A transactional moedel fior managing GIS workflows

Set of COM components for accessing data



Geodatabase Data Management Approach

e The geodatabase is built on an extended relational
database.
—Base relational model
—Base short transaction model
— Relational integrity
— Reliability, Flexibility, Scalability
—Supports continuous, large datasets

* Built on the simple feature model
—Open access (OGC, C, COM, SOL)



Geodatabase Data Management Approach ...

e Simple features + logic
—All geographic data stored as tables in a DBMS
— Extend functionality and data integrity.

— Functionality Is consistent across DBMS’

o Application logic (software)
—\Works on standard DBMS tables
— Implements GIS integrity and behavior

—Business rules, topology, networks

o Data Integrity.



Geodatabase Data Management Approach ...

e Editing and data compilation
—Rich set of editing tools
—Maintain spatial and attribute integrity.
—Undo and redo edits
—Multiple users editing the same data

o \/ersioning work flows
—|_ong transactions
—Distributed data management
—Archiving

o Robust, custemizable framework
— Build and manage your own specific GIS solution



Geodatabase Data Management

« Schema is defined in ArcCatalog
— Define feature classes, datasets, relationships, etc

o Import and convert data from other formats
— Shapefile
— Coverage
— CAD
— Raster

* Copy and Paste

o Geodatabase XML Export / Import

— For transferring Schema or Features and Schema

e Use an ESRI Data Model

— Industry specific data models available
— Copy geodatabase template



3 Types of Geodatabases

e Personal Geodatabase
— Single user editing
— Stored Iin MS Access

— Size limit of 2 GB 1
ArcSDE

e File Geodatabase
— 1 TB per table

= e _ t Persona File
— RECJUCEQ Slorage requirements:  fer-rspees Geodatabase

» ArcSDE Geodatabase

— Stored Inian enterprise DBMS

— Supports multiuser editing via
versioning

— Requires ArcEditor or Arclnfo to edit




Personal GDB File GDB ArcSDE GDB

I[ (3 editions)
Storage format Microsoft Folder of DBMS

Access binary files

Storage capacity 2 GB 1TB Depends on
per table* edition

Supported O/S Windows Any platform Depends on
platform edition

Number of users Single editor Single editor Multiple editors

Multiple readers Multiple readers & readers
Distributed GDB Check out/check in Check out/check in Replication
functionality and One-way and One-way (all types)

replication

replication

& versioning
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Inside the Geodatabase

* A geodatabase contains datasets

» Datasets represent collections of information with a
real-world interpretation

o [ypes ofi geographic datasets:
— Tables
— Ohject classes, feature classes, relationship classes
— Feature datasets
— Networks, Topologies, Raster and cadastral datasets

» Datasets have associated information to help manage
integrity, behavior, and interpretation
— Domains, Relational integrity, Topoelogy, Metadata



Inside the Geodatabase...
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Objects and Object Classes

» Objects are entities with properties and behavior
 An object Is an instance of an object class

» All objects in an object class have the same
properties and behavior

* An object can be related to other objects via
re|ati0nships A row stores an Object

A table stores an ObjectClass

:I Attributes of customers

ADDMESS
14100 CENTER ST MY
400 B3HTH ST My

501 ETHEL ST MW
AX SPRING ST Mvy

120 MFMORIAL DR SF

10 Zeriral Peiroleum v | 5513041
45455 501
SLE36 BOE

| £530593

| AM17 RES

Charlie Cula b
12 City Food Maorhet
13 Clamady's
14 Crnssroans Theser

153 Damar Sales

16 Dan'z Taco Emporium
¢ Dartw's Market

1 [iresm e Cresm

13 :E-:.:t ein Cowress

Facord: ﬂ‘illil] _I-J_Ii]

Showi E;'.I Salachad

1300 7TH ST NC

1032 CEMTER ST MW
U0 CEMITER =1 Ry
T MLLS 5T M

g | Store
ANAENR  Restalrang

150 GTH ST NC

Reacords (0out of 50 Selacked)

55510012
| 5524343
253hd HLN
b ] ]

| 55574140

Oplions I

o




Features and Feature Classes

» Builds on the Relational Model
o A feature Is a spatial object

e A feature Is an Instance of a feature class

o Extended the relational model with
— Geometry attribute types

A feature class is a table of rows, where
each row has a geographic column

I B Aftributes of Parcels
| DBJECTID= m PAFIEEL m ZONE_CODEY SHAPE Length SHAPE_Area_
T

| 4515 Palygon
| 4516]Polygor




Field data types

 The geodatabase supports eight field data types

o Supported field data types are generic
—Data types specific to an RDBMS are not supported



Geodatabase Supports Advanced Geometry

e Points, lines, polygons
—Single and multipart features

M Atlributes of States

-ﬂl“ I|1|L|!:||'|I'|

44 | Polygun |
50 Polygon _Hm.!'i

One record in feature class table

™ Feature with many parts

e [ext and surfaces

o Flexible coordinates
XY, Z, M



Geodatabase Raster Data

o SUpport for many formats
— tiff, bmp, GRID

» Raster dataset

— Separate rasters
— Mosaicking

s Raster catalog
— A collection of raster datasets
— Accessed as one entity.

— Each member can be accessed as
a raster dataset

— Each member can have its own
storage properties

— Managed/Unmanaged
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Feature Datasets

* A container object for other datasets
—Same spatial reference

Subdivision
e« Analogous to a coverage -
—Less restrictive ﬂ ParcelCorner
o Contain geometric networks @ FEIEE
and topologies A |ParcelAnno
— Optionally: relationship classes ﬂ LotLines

7 IParcel_Topo

|—| LotDimensions
ﬂ BoundryLines




Validation Rules

e Store attribute, connectivity, and relationship rules on
objects as part of the geodatabase

o Predefined, parameter driven
—Attribute range rule
—Attribute set rule
—Connectivity rule

» On demand

o Perfiorm custom validation by writing code



Domains

* Describe the legal values of a field type
— Used to ensure attribute integrity

o Defined at the geodatabase level

o Types of domains:
— Range
o A tree can have a height between 0 and 300 feet
o A road can have between one and eight lanes

— Coded Value

o A tree can be of type oak, redwood, or palm
* A road can be made of dirt, asphalt, or concrete




Subtypes
» Partition the objects in a class into like groups

e Defined at the class level

» Defined by the value of a subtype field
— Have the same attribute\behavior schema
— Can have different default values and domains for each field
— Can define topology rules between subtypes

Codes

0 A&LLribubes of Parcel

| DBJECTIO®] SHAPE® | APN__ |
200

Descriptions

2173 Pobsgor
EH:I:IFL".IJ.TI
ZEH | Fokmgon
A1 | Fokpgan
363 Polygon:
429 Polsgon
430 | Pokegon
435 Pokygon
1278 Prdygon
1279 Prdpgen

ZoneCode

[ |Residential

[l Commercial
[ ] Induskrial
[ Agricultural




Relationship Classes

« An association between two object classes
—A class may participate in multiple relationship classes

e Simple relationships

« Composite relationships
—Related objects can message each other

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

« Associate rules with relationship classes
— Each Parcel can have between 1 to 3 Buildings

ParcelToBuilding

00 [pwe ) (ot

Oiffice Building

- Tonmhouse
858 Condo




Annotation

 Annotation feature classes may be
— Feature linked or Non-feature linked

« Composite relationship manages link

» Can store text as well as other graphics
— Lines, arrows, boxes, etc...

composite annotation feature
feature class relationship class class

N I [ ] I .
(4|00 | | B M| 92 [Placervile |

B RN — ERCEEEE
[0 | | |Pes ol o] | Topanga Canyon |

|:| Placerville

* Sacramento

@© Topanga Canyon

(40l [ | | |



Dimension Features

e Type of annotation that displays specific distances on
a map

» Graphic features stored in a dimension feature class

o “Smart” feature {20 wiater_Utiliies
Ja Landbase
—Special drawing 5 ater

feny Anno_g_15
{27 Fittings

: mains

—Special editing

lEl Wakter Junctions
P WaterDims
E E ZibyAnno




Object Behavior

e YOU can:

—|nstantiate classes with predefined behavior. (Dimensions and
Annotation)

—Controel the default value and acceptable values for any
attribute In a class. (Domains and Validation)

—Partition the ebjects In a class into like groups. (Subtypes)

—Control the general and network relationships in which an
object can participate. (Relationship Classes)

e Out of the Box in ArcGIS!
— Configurable, no programming required



Exploring a Geodatabase Demo

 Explore a Geodatabase
— Tables
— Feature Classes
— Subtypes
— Domains
— Relationship Classes
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Session Path
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Geometric Networks

e Used to model network systems

e Connectivity relationships between feature classes
— Can associlate connectivity rules with the network
— Connectivity Is based on geometric coincidence, always live

» Each feature class has a role in the network
—A network may have multiple feature classes in the same role

Water mains (Lines)

o0 S s
I

Water services [Lines)

Water junction fittings (Points) m Service |D m

81645 Y53




Geometric Networks

A geometric network is associated with a logical
network

—Each network feature Is associated with one or more elements
In the logical network

» Trace solvers on the logical network provide
— Connectivity tracing, cycle detection, flow directions

— Upstream/downstream tracing, Isolation tracing

Water Mains

eature| Feature] = Element
Subi| Elepen|

|10 |
3 1 12 |
|11 ]

Logical L
Network T e T




Network Datasets

e Network designed for the transportation industry
» Does not replace the Geometric Network

o Multimodal
 Edges, Junctions & Turns

o Attributes
— On-the-fly calculation of costs

—|mproves analysis
e Cost, restriction, descriptor




Network Dataset Functionality

e Multimodal
—Points span multiple connectivity groups
—used to create connectivity between lines in different groups

4B
L] .# -n“
-; St -
-S— gus Line ' SubweY

o [UIrNs

—Jurns do not alter connectivity, but traversability
(e.g. U-Turn restriction)



Geodatabase Topology

* A topology manages a set of simple feature classes
that share geometry

e Topology Is used to
— |ntegrate feature geometry
— Validate features
— Control editing tools
— Define relationships between features
— Ensure the quality of your data



Topological Integrity

 Topology defines integrity rules for associated
feature classes
—Participating feature classes / subtypes

—Cluster tolerance, ranks and rules
o Cluster Tolerance for XY and Z

o Rules are evaluated during Validation
—Define rules when creating the Topology

o \/iolations ofi these rules are expressed as error
fieatures managed: in the database as a part of the
topoelogy

—Error and Exceptions
—Examine and Fix errors in ArcMap



Topology Error Examples

* Rules enforced to maintain topological integrity
—25+ topology rules in ArcGIS

Must not overlap

Polygons must not

overlap within a
feature class or
subType

|-:'l:l|','lE|l:rr|E can be » 1
disconnected Must be properly inside polygons

or touch at a point of Palygon ermors are

touch along ercated from arcas
an edge where polygons Foints in one B
overlap feamure class ar
subtype mus tI:
inside polyge
ancther fea Maint errors are
Class or 3 uLlhl;.lr* B rreated where the

Must not have dangles points are outside or

tesuch the 1'|-:'|Ilru"‘|.’n"g.'
’ of the polygons.
The end of a line niust it
touch any part of one

other line orany part
of itself within a P TR R
feature class or created at the end
subtype ol & line that does
mit touch at keast
[j) ore olher line

or itself




Editing with a Topology

o Editing creates a dirty area
—Area has been edited and may contain errors
—Can be symbolized

s Errors are found during validation

— Errors have properties
« What rule was vielated
» Which feature(s) created the error

Parcels overlap

o YOoUur options:
—|gnore the error
—Mark as exception
—Fix the error




Geodatabase Behavior Demo

 Explore a Geodatabase
— Topology
— Geometric Network






Session Path

~ The Geodatabase




Editing Geodatabases

* ArcGIS datasets stored in the geodatabase are editable
— Merge adjacent parcels in a topology
— Add water mains to a network
— Update land owners in a relationship class
— Ete...

* There is arich transaction model for editing in ArcGIS

— Edits are performed in an edit session
» Open session — edit — save edits / don’t save edits

—A series ofi edit operations constitutes a transaction
» Unit ofi work perfermed against the database
o TThe transaction Is either committed or rolled back



Editing Geodatabases...

e Personal Geodatabases
— Single user, cubicle editing on small datasets
— Multiple readers

— Editing locks at geodatabase level
» Two editors cannot edit within the same geodatabase at same time

 File Geodatabase
—Single user , Workgroup editing on small to very large datasets
—Multiple readers

— Editing locks at the feature level
» TWo editors cannot edit the same object/feature class at same time



Editing Geodatabases...

e ArcSDE Geodatabases

— Extend the transaction model with Versions
—Enterprise level editing

—Multiuser editing without locking
» Unigue isolated view of the geodatabase

» Benefits of versioned editing
—[Long Transactions
—Undo / Redo
—Archiving
—Replication / moebile GIS



Session Path

- The Geodata
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Terrains

e Massive point datasets in a
multi-resolution, on-the-fly generated TIN
— Dataset fior modeling 3D surfaces
— Modeled within a feature dataset

— User defined terrain (pyramid) levels
e Different resolutions & vertical tolerances

e Requires 3D Analyst
— Extension to define & edit %
— No license needed to view |




Representations

e Property of a feature class
—Stores info about feature symbology

» One feature class - multiple representations
* Rules and overrides

o Representation Management
Toolset




Cadastral Editor

e Solution for parcel data management
—Survey Analyst extension

e Uses COGQO attributes and survey control te iImprove
spatiall aceuracy.

o Cadastral editing

. Parcel line

— Cadastral editor toolbar Parcel point

— Cadastral fabrics Parcel polygon
e Group layer with sublayers —~ Control point
o Jobs - Line point

Hadial line

--- Connection line
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Summary

e The Geodatabase
—Data model, Storage, Transaction model, COM components

o Inside the Geodatabase
— Datasets, Validation rules, data behavior and integrity

« Advanced Behavior
— Geometric Networks, Network Datasets, and Topology

o Editing Geodatabases
—Jransaction model, Editing solutions, Versions

o Geodatabase Potpourri
—Terrains, Representations, Cadastral
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