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Introduction

IN THIS CHAPTER

Before you create your geodata-
base

Three ways to create a geodata-
base

Geodatabases and ArcCatalog

The first step: creating your data-
base

Tips on learning how to build
geodatabases

The geodatabase supports a model of topologically integrated feature
classes, similar to the coverage model. It also extends the coverage model
with support for complex networks, relationships among feature classes,
and other object-oriented features. The ESRI® ArcGIS™ applications
(ArcMap™, ArcCatalog™, and ArcToolbox™) work with geodatabases as
well as with coverages.

The ArcInfo geodatabase model is implemented on standard relational
databases with the ArcSDE™ application server. ArcSDE defines an open
interface to database systems for our users. It allows ArcInfo to manage
geographic information on a variety of different database platforms including
Oracle®, Microsoft® SQL Server™, IBM® DB2®, and Informix®.

The geodatabase model defines a generic model for geographic information.
This generic model can be used to define and work with a wide variety of
different user- or application-specific models. By defining and implementing
a wide variety of hehavior on a generic geographic model, we provide a
robust platform for the definition of a variety of user data models.

The geodatabase model supports an object-oriented vector data model. In
this model, entities are represented as objects with properties, behavior, and
relationships. Support for a variety of different geographic object types is
built into the system. These object types include simple objects, geographic
features (objects with location), network features (objects with geometric
integration with other features), annotation features, and other more
specialized feature types. The model allows you to define relationships
between objects, together with rules for maintaining the referential integrity
between objects.



This book describes how to take your geodatabase design
and implement it with ArcInfo 8. ArcCatalog has various
tools for creating and modifying your geodatabase schema,
while ArcMap has tools for analyzing and editing the
contents of your geodatabase.

Successfully implementing a multiuser GIS system with
ArcInfo and ArcSDE starts with a good data model design
and database tuning. How the data is stored in the
database, the applications that access it, and the client and
server hardware configurations are all key factors to a
successful multiuser GIS system. Designing a geodatabase
is a critical process that requires planning and revision until
you reach a design that meets your requirements and
performs well. Throughout this book, guidelines for good
data modeling of each aspect of the geodatabase are
discussed to help you implement a successful multiuser GIS
system with ArcInfo, either with ArcSDE or with a
personal geodatabase.

A critical part of a well-performing geodatabase is the
tuning of the database management system (DBMS) in
which it is stored. This tuning is not required for personal
geodatabases; however, it is critical for ArcSDE
geodatabases. For more information on tuning your
database for ArcSDE and the geodatabase, see the

Configuration and Tuning Guide for <DBMS> PDF file.

Once you have a design, you can create the geodatabase
and its schema by loading existing shapefile and coverage
data, creating new database items with ArcCatalog, using
Unified Modeling Language (UML) and Computer-Aided
Software Engineering (CASE) tools, or a combination of all
three.

BuILDING A GEODATABASE



Before you create your geodatabase

One of the most important steps in creating an effective database
is designing its schema. The same is true for any geodatabase.
When designing a geodatabase, you should consider questions
like:

e What kind of data will be stored in the database?
* In what projection do you want your data stored?

» Do you want to establish rules about how the data can be
modified?

* How do you want to organize your object classes and
subtypes?

* Do you want to maintain special relationships between
objects of different types?

»  Will your database contain networks?
» Will your database store custom objects?

Once you have answered these and other questions, you are
ready to begin creating your geodatabase design. You can use
the data modeling guidelines in this book to help you design a
geodatabase which both meets your requirements and also
performs well. This book will then guide you through the process
of physically implementing your geodatabase design.

INTRODUCTION



Three ways to create a geodatabase

Once you have designed your geodatabase, you can employ any
of three methods to create a new geodatabase. The method you
choose will depend on what the source of your geodatabase data
is, whether you will store custom objects in the geodatabase, or
whether you intend to create a new geodatabase from scratch. In

practice, you will often use a combination of all or some of the
methods outlined.

The three methods of creating a geodatabase are discussed
briefly here. Subsequent chapters will outline how each task is
performed.

Three Methods to Create a Geodatabase

Design your geodatabase

What data?

Location and projection?
Feature classes and subtypes?
Geometric networks?

Rules?

Relationships?

/

Create schema with
ArcCatalog

—

\ /

Define connectivity rules

e

* —_— Shapeﬂles

Define relationships

q o

Coverages

4 = ;

Build geometric

networks f

Define subtypes and
attribute domains
— 10

N

Import existing data

ﬁ\

Shapefiles

Use CASE tools

i
MS
Repository

ArcCatalog

Load data into schema

~a

Geodatabase

—

Geodatabase
schema

Coverages
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The first step is always to design the geodatabase. This book and

the book Modeling Our World are guides to help you design

your geodatabase. Once this design is complete, you can proceed

with the method that best suits your situation.

Design your geodatabase

What data?

Location and projection?
Feature classes and subtypes?
Geometric networks?

Rules?

Relationships?

Creating a new geodatabase from scratch

In some cases, you may not yet have any data that you want to
load into a geodatabase, or the data you have to load only
accounts for part of your database
design. In this case, you can use the
tools provided in ArcCatalog to create
the schema for feature datasets, tables,
geometric networks, and other items
inside the database.

Create schema with
ArcCatalog

ArcCatalog provides a complete set of
tools for designing and managing items
you will store in the geodatabase.

INTRODUCTION

Migrating existing data into the geodatabase

It is very likely that you already have data in various formats—
shapefiles, coverages, INFO™ tables, and dBASE® tables—that
you want to store in a geodatabase.
You may also have your data stored in
e il dE e other multiuser geographic information
system (GIS) data formats such as
ﬁ ~a ArcStorm™, Map LIBRARIAN, and
ArcSDE.
—

Through ArcCatalog, you can convert
data stored in one of these formats to a

Shapefiles

Coverages

geodatabase by importing it. A series of
* dialog boxes will guide you through the
conversion process. Once you have
become familiar with this process, more

Build geometric

networks f

* advanced batch data converters can be
B Sfpes £ used to perform these operations more
attribute domains efflciently.

— 10"

— When converting data from one of
these formats into the geodatabase,
both the spatial and nonspatial
component of each object is translated. For example, when
converting a shapefile to a feature class, both the shapes
(geometry) and attributes are stored in the geodatabase.
Attributes can be left out or renamed. Shapefiles of the same
spatial extent can be imported into the same feature dataset. All or
some of the feature classes from a coverage can be imported into
an integrated feature dataset.

Converting ArcStorm and Map LIBRARIAN data is done using
tools that are similar to those used for importing coverages.
However, you must use ArcSDE for Coverages before ArcCatalog
or ArcToolbox can access and display ArcStorm and Map
LIBRARIAN data.



If you already have your data in an SDE® 3.x database, you do
not need to reload your data. ArcCatalog contains tools that
allow you to register the existing data with the geodatabase. Once
registered, you can also use ArcCatalog to reorganize that data
into feature datasets.

ArcInfo 8 and geodatabases do not support multiple feature
types in a single feature class (for example, points and lines in the
same feature class). If any of your SDE 3.x layers contain multiple-
entity types, those must be reorganized into single feature type
layers before you can view them in ArcInfo or register them with
the geodatabase.

Annotation stored with SDE 3.x is read only in ArcInfo 8. If you
want to use ArcMap to edit this annotation, you must convert it
to geodatabase annotation. See Chapter 7, ‘Managing
annotation’, for more information on converting SDE 3.x
annotation to geodatabase annotation.

Once you have imported your data into the geodatabase, you can
then use ArcCatalog to further define your geodatabase.
ArcCatalog contains tools for building geometric networks and
for establishing subtypes, attribute domains, and so on.

To learn how to move your existing data into the geodatabase,
see Chapter 4, ‘Migrating existing data into a gecodatabase’.

Building geodatabases with CASE tools

Computer-Aided Software Engineering
(CASE) consists of tools and
techniques that automate the process of
developing software systems and
database design. You can use CASE
tools to create new custom objects and
generate a geodatabase schema from a
UML diagram.

Object-oriented design tools can be
used to create object models that
represent the design of your custom
objects. Based on these models, the
CASE tools’ Code Generation Wizard
will help you create a component object
model (COM) object that implements
the behavior of the custom object and
the database schema where these
custom objects are created and managed.

Use CASE tools

ArcCatalog

The steps for creating custom objects are:

1. Design the object model using UML.

2. Export the model to the Microsoft repository.

3. Generate stub-code and implement behavior.

4. Create a geodatabase schema for the custom object.

For details on steps 1 and 3, see Modeling Our World and the
Creating custom behavior with the UML PDF file. Step 4 will be
discussed in more detail in Chapter 11, ‘Building geodatabases
with CASE tools’.
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Further refining the geodatabase Data creation and maintenance may involve managing version
and topology information. ArcCatalog and ArcToolbox have

Whether you load data manually or use wizards to help you with this—Simple Data Loader and Object

Define connectivity rules ArcCatalog to create the geodatabase Loader—that will be discussed in Chapter 4, ‘Migrating existing
g — schema, you can continue to define data into a geodatabase’
‘ your geodatabase by establishing how '
objects in the database relate to one
Define rel ations hips another.
- . .
R . .
q = M Using ArcCatalog, you can establish

relationships between objects in

different object classes and
connectivity rules for objects participating in geometric networks.
These relationships and rules may be part of the schema that
CASE tools generate, but often you will want to further refine
what is generated by CASE to meet your geodatabase design.
You can continue to use the geodatabase management tools in
ArcCatalog to refine or extend a mature database throughout its
life.

Loading data into a geodatabase schema

T — Once you have generated your schema
using one of the methods described,
ﬁ ~ you will want to insert data into that
schema. This is a different process
=l than importing data. You can do this
by editing the database in ArcMap to
Coverages create new objects, or you can load
objects from existing shapefiles,
coverages, CAD feature classes, INFO
tables, dBASE tables, ArcStorm, or Map LIBRARIAN.

Shapefiles
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Geodatabases and ArcCatalog

ArcCatalog is the manager for your geodatabase. With
ArcCatalog, you can casily view and modify the contents of your
geodatabase. ArcCatalog contains a full suite of utilities to create
and manage a geodatabase.

Accessing geodatabases in ArcCatalog

In ArcCatalog, you can automatically access data in several
formats such as shapefiles and ArcInfo coverages. You can also
automatically access any personal geodatabase that is stored on
adisk.

You can access remote ArcSDE geodatabases by creating a
connection to the database. Database connections to remote
geodatabases behave in a similar way as personal geodatabases,
with one important difference: when you delete a personal
geodatabase, the database itself is deleted from the disk. When
you delete a remote geodatabase connection, however, only the
connection is deleted—the geodatabase and its data are
unaffected.

Spatial database connections

Using data stored in a DBMS such as Oracle requires a database
connection. There are two methods for connecting to a spatial
database from ArcInfo. One method is to connect to an ArcSDE
service that spawns a process on the server to broker the
connection between ArcInfo and the database instance.

The second method is to use a direct connection to the database.
In this case, ArcInfo connects directly to the database server. The
functionality that is managed by the server process in the first
connection method is transferred to the client, thus eliminating
the middle tier. The direct connect method is a two-tiered
architecture, rather than three tiered.

You can use the direct connect method to connect to your
geodatabase if it is stored in Oracle8i™ or SQL Server. If
connecting to SQL Server, you do not require any additional
software to connect to the database. If direct connecting to
Oracle8i, the Oracle client software needs to be installed on your
machine, and you need to provide an Oracle service name for
your server.

For more information about direct connect, see ArcSDE
Configuration and Tuning Guide for <RDBMS> PDF file.

When you add a new connection to an ArcSDE geodatabase
service, or a direct database connection in ArcCatalog, it creates a
connection file on disk. This file contains the information needed
to establish a connection. The username and password can be
included in the connection file and are encrypted for security.

You can set up connection files for your organization and
distribute these such that end users will not require any
information about the geodatabase server to which they are
connecting.

BuILDING A GEODATABASE



The first step: Creating a new personal
creating your geodatabase

1. In the ArcCatalog tree, right-
database click on the location where

you want to create the new

The first step in creating your personal geodatabase.

geodatabase is to create the

database itself using 2. Pointto New.

ArcCatalog. 3. Click Personal Geodatabase.
There are two kinds of geodata- ArcCatalog creates a new
bases: personal geodatabases personal geodatabase in the
and ArcSDE geodatabases. location you selected and

Creating a % personal ) sets its name to edit mode.
geodatabase involves creating

a new mdb file on disk. 4. Type a new name for this

) personal geodatabase.
Before you can create data in an

ArcSDE geodatabase, you must
do some setup first. Setting up
the database for use as an
ArcSDE geodatabase is
described in Managing ArcSDE
services and in the ArcSDE
installation guide PDF file,
located in the documentation
folder of the CD-ROM installa-
tion media. For direct connec-
tions only, please see the
ArcInfo installation guide for
setup instructions.

5. Press Enter.

Several versions of an ArcSDE
geodatabase can exist, although
not every table or feature class
in the geodatabase must be
versioned. Feature editing in
ArcMap requires a versioned
feature class in a geodatabase.

New connections will
automatically access the »
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DEFAULT version of the
database. To connect to an
alternative version, you must
provide your username and
password along with the
version name. If you do not
specify the version, ArcCatalog
connects to the DEFAULT
version.

Tip

Testing the connection
Clicking OK in the Spatial
Database Connection dialog box
does not actually connect to the
database but creates the connection
file on disk. To make sure that the
connection parameters you entered
are correct, you can click Test
Connection.

For more information on how to
use ArcCatalog to browse your file
system, see Using ArcCatalog.
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Adding a connection to
an ArcSDE geodatabase
service in ArcCatalog

1. Double-click Database
Connections.

2. Double-click Add Spatial
Database Connection.

3. Type either the name or the
IP Address of the server to
which you want to connect.

4. Type either the name or the
TCP/IP port number of the
ArcSDE service to which you
want to connect.

5. Type the name of the
database to which you want
to connect if your DBMS
supports it; otherwise, skip to
step 6.

6. Type the username and
password with which you will
connect to the ArcSDE
geodatabase.

7. Check the check box to save
the username and password
in the connection file so that
you can connect to the
database without being
prompted to log in.

8. Click OK.

9. Type a new name for the
spatial database connection.

10. Press Enter.

1 Catalog
- T
R Y
@ C:\Data
E| CQ [ atabaze Connections
2| .-’-'n.dd DLE DB Ennnectlon

I @ Geocudlng Serwces
- - Search Results
BB Intemet Servers

Spatial Database Connection

Server

Service:

D atabase:

Im\ckey

Iesri_sde

[If supported by your DERS]

—Azcount

User Mame:

Password:

Igdb

i
> 606

¥ Save Name/FPassword

{"Test Eonnection |

~ Wersion
¥ Save Version
sode DEFALILT

Change: |

Cancel |

(8]
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Adding a direct
connection to an Oracle8
geodatabase in

ArcCatalog

Oracle service name

You must create an Oracle service
name on your client machine before
you can create a direct connection
to an Oracle database.

INTRODUCTION

1.

Double-click Database
Connections.

Double-click Add Spatial
Database Connection.

3. Type “sde:oracle”.

Type the username.

5. Type the password followed

by “@<oracle service
name>".

Check the check box to save
the username and password
in the connection file so that
you can connect to the
database without being
prompted to log in.

7. Click OK.

Type a new name for the
spatial database connection.

Press Enter.

B Catalog

- b

- D

{3 C:iData

ElEQ [ratabaze Connections

&3 Add OLE DB Comnection
: Add Spatial D ate u
-G8 Geocoding Services
8 Search Results
" Internet Servers

Spatial Database Connection [x]
Server. I
Service: Isde:oracle
D atabaze: I
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Lzer Name: Igdb
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¥ Save Hame/Password

o——
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Change...

| Cancel |

(7

11



Adding a direct
connection to an

SQL Server geodatabase
in ArcCatalog

1. Double-click Database
Connections.

2. Double-click Add Spatial
Database Connection.

3. Type “sde:sqlserver:<name
or the IP Address of the
server>". In this example, the
server name is “fabio”.

4. Type the name of the
database you want to
connect to.

5. Type the username and
password.

6. Check the check box to save
the username and password
in the connection file so that
you can connect to the
database without being
prompted to log in.

7. Click OK.
8. Type a new name for the

spatial database connection.

9. Press Enter.
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For more information on geodata-
base versions, see Chapter 13,
‘Working with a versioned
geodatabase .

INTRODUCTION

Connecting to an
alternative version of the
database

1.

Follow steps 1 through 7 for
adding a connection to a
spatial database geodata-
base service or direct
connect in ArcCatalog.

Click Change.

Click the Version dropdown
arrow and click the version
you want to access.

Click OK.

Click OK in the Spatial
Database Connection dialog
box.

Type a new name for the

spatial database connection.

Press Enter.

Spatial Database Connection 7]
Server Imickey
Service: Iesli_sde
Databaze: I
[IF supported by vour DEMS]
—Aceount
User Mame: Igdb
Passward: I’“"
¥ Save Mame/Password
—Wersion
¥ SaveVersion
sds.DEFALILT Change...
ak | Cancel |
Select Yersion [ %]

Choose which version of the database this connection will access.

Wergion: SDE.DEFALLT
Description:  Instance default version.
0K I Cancel

o
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Tips on learning how to build geodatabases

If you’re new to GIS, remember that you don’t have to know
everything about ArcCatalog and geodatabases, or know how to
extend the ESRI data model, to get immediate results. To learn
how ecasy it is to import data and create geodatabases with a
variety of behavior, see Chapter 2, ‘Quick-start tutorial”. ArcGIS™
comes with the data used in the tutorial, so you can follow along
step by step at your computer. You can also read the tutorial
without using your computer.

Finding answers to questions

If you are like most people, your goal is to complete your tasks
while investing a minimum amount of time and effort on learning
how to use the software. You want intuitive, easy-to-use software
that gives you immediate results without having to read pages of
documentation. However, when you do have a question, you
want to be able to find the answer quickly so that you can
complete your task. That’s what this book is all about—getting
you the answers you need when you need them.

This book describes how to get your existing data into a
geodatabase; how to create new items in your geodatabase; and
then, once created, how to add a variety of behavior to that data.
Although you can read this book from start to finish, you will
likely use it more as a reference. When you want to know how to
do a particular task, such as creating a geometric network, just
look it up in the table of contents or index.

What you will find is a concise, step-by-step description of how
to complete tasks. Some chapters also include detailed
information if you want to learn more about the concepts behind
the tasks. Refer to the glossary if you come across any unfamiliar
GIS terms or need to refresh your memory.

14

About this book

This book is designed to introduce how to build a geodatabase
using existing data or by using a schema implemented with
ArcCatalog or CASE tools. While this book does have some
conceptual content about the different aspects of the
geodatabase, it assumes that you already have a schema design
that you are trying to implement. If you have not yet designed
your schema or need more information on how to make the best
schema design decisions, please take some time to read Modeling
Our World, which you received with ArcGIS.

Getting help on your computer

In addition to this book, the ArcGIS online Help system is a
valuable resource for learning how to use the software.

Contacting ESRI

If you need to contact ESRI for technical support, see the product
registration and support card you received with ArcGIS or refer to
‘Contacting Technical Support’ in the ‘Getting more help’ book of
the ArcGIS Desktop Help system. You can also visit ESRI on the
Web at www.esri.com and www.arconline.esri.com for more
information on the geodatabase and ArcGIS.

ESRI education solutions

ESRI provides educational opportunities related to geographic
information science, GIS applications, and technology. You can
choose among instructor-led courses, Web-based courses, and
self-study workbooks to find education solutions that fit your
learning style and pocketbook. For more information, go to
WWW.esri.com.
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Quick-start tutorial

IN THIS CHAPTER

e Exercise 1: Organizing your data
in ArcCatalog

e Exercise 2: Importing data into
your geodatabase

» Exercise 3: Creating subtypes and
attribute domains

» Exercise 4: Creating relationships
between objects

¢ Exercise 5: Building a geometric
network

¢ Exercise 6: Creating annotation for
your data

e Exercise 7: Creating layers for
your geodatabase data

e Exercise 8: Editing your geodata-
base

It is easy to create a geodatabase and add behavior to it, and it requires no
programming when you use the data management tools in ArcCatalog—the
application for browsing, storing, organizing, and distributing data. When
querying and editing the geodatabase in ArcMap—the application for editing,
analyzing, and creating maps from your data—you can easily take
advantage of the data and behavior in your geodatabase without any
customization.

In this tutorial, you will use ArcCatalog to create a geodatabase that models
a water utility network. You will add behavior to the geodatabase by creating
subtypes, validation rules, relationships, and a geometric network. You
will use ArcMap to take advantage of the behavior by editing some of the
existing features in the geodatabase and adding some additional features.

The study area is a portion of the City of Montgomery, Alabama. A
geodatabase that contains most of the data, a coverage representing water
laterals, and an INFO table representing parcel owner data are provided
with the software. You will import the coverage and INFO table into the
geodatabase and then modify its properties to give it behavior.

This tutorial lets you explore the capabilities of the geodatabase using
ArcCatalog and ArcMap. You can complete this tutorial at your own pace
without the need for additional assistance. This tutorial includes eight
exercises. Each exercise takes between 10 and 20 minutes to complete.
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You will use several datasets throughout this tutorial. The
following tables provide descriptions of these datasets:

Coverage Description
Laterals Water laterals
INFO table Description
Owner.dat Parcel owners
Geodatabase Description
Montgomery Database that contains most of the
City of Montgomery data you will use
Feature datasets Description
Landbase Land base data
Water Water network data
16

Feature classes

Description

Parcels
Road cl
Road_ecop
RoadNames
Dimensions
Distbmains
DistmainDiam
Fittings
Gatevalves
Hydrants
Pipencasement
Prodwell1
Prodwell2
Pumpstat
Sysvalves
Tanks

Transmains

TransmainsDiam

Trtplant
Vaults

Parcel polygons

Road centerlines

Road edge of pavement
Annotation for Road_cl
Dimension features

Water distribution mains
Annotation for Distbmains
Water network fittings
Water gate valves

Water hydrants

Water pipe encasements
Production wells (polygon)
Production wells (point)
Pump stations

Water system valves
Water tanks

Water transmission mains
Annotation for Transmains
Water treatment plant

Water meter vaults

BuILDING A GEODATABASE



The datasets were provided courtesy of The Water Works
& Sanitary Sewer Board of the City of Montgomery,
Alabama. They have been simplified by ESRI. The City of
Montgomery cannot guarantee the reliability or suitability of
this information. Original data was compiled from various
sources, and the spatial information may not be accurate.
This information may be updated, corrected, or otherwise
modified without notification.

QUICK-START TUTORIAL
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Exercise 1: Organizing your data in ArcCatalog

Before you begin the tutorial, you must first find and
organize the data that you will need. This can be done using
ArcCatalog.

Connecting to data

In ArcCatalog, data is accessed through folder connections.
When you look in a folder connection, you can quickly see
the folders and data sources it contains. You will now begin
organizing your data by creating a folder connection to it.

1. Start ArcCatalog by either double-clicking a shortcut
installed on your desktop or using the Programs list in
your Start menu.

2. Click the Connect To Folder button and navigate to the
BuildingaGeodatabase folder on the local drive where
you installed the tutorial data (the default installation path
is C:\arcgis\ArcTutor\BuildingaGeodatabase). Click OK
to establish a folder connection.

:I Arcinfo - ArcCatalog - C:\arcgizVArcTutor\BuildingaGeodatabase

J File Edt View Go Toolz Help

BRER R 2 Aad|w |

IE: SarcgishdreTutort\Buildingaleodatabaze

J Location:

x| Conterts | P[eviewl

I ame
&5 Layers
t ontgaomeny
laterals
owuner. dat

@ C:harcgisidreTutorBuildingaleodatabase
-- [Database Connections

% Geocoding Services

9\ Search Results

-- Intemet Servers
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Your new folder connection—
C:\arcgis\ArcTutor\BuildingaGeodatabase—is now listed
in the Catalog tree. You will now be able to access all of
the data needed for the tutorial through that connection.

Exploring your data

Before you begin modifying the geodatabase, explore the
datasets provided for the tutorial.

1. Click the plus sign next to the
C:\arcgis\ArcTutor\BuildingaGeodatabase folder
connection to see the datasets contained in the folder.
Click the Preview tab and click the laterals coverage to
see its geometry.

| Fio £ Yion 5o Loo
Jo|om|mex

Lot [

Ljeewo\o ]
|

=T Cotets Provon [Weadna]

© Caabg
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Click the plus sign next to the Montgomery geodatabase
and double-click each feature dataset to see the
feature classes and relationship classes it contains.
Click each feature class to preview its geometry.

Click the owner.dat INFO fable. Notice how the
Preview Type automatically changes to Table and
displays the table’s records. This table contains the
owner information for the Parcels feature class in the
Montgomery geodatabase. In the next part of this
exercise, you will import this table into the geodatabase
and create relationships between the parcels and their

OWnNeErs.
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QUICK-START TUTORIAL

You will perform most of the tasks for modifying the

Montgomery geodatabase schema with ArcCatalog. Later,

you will use ArcMap to create annotation and edit the
geodatabase.

Now that you have found and organized your data in
ArcCatalog, you are ready to start the first task in the
tutorial: importing data into the geodatabase.
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Exercise 2: Importing data into your geodatabase

Before you can start adding behavior to your data, you must
get it into a geodatabase. You will import two datasets into
the Montgomery geodatabase—laterals and owner.dat. The
laterals coverage contains water laterals for the
Montgomery water dataset, and the owner.dat INFO table
contains owner information for the parcel features already

in the geodatabase.

Importing the coverage

1. In ArcCatalog, right-click the Water feature dataset in

the Montgomery geodatabase, point to Import, and click
Coverage to Geodatabase.

M Arclnfo - ArcCatalog - C:AarcgishArcT utor\BuildingaGeodatabase\Montgomery. mdb
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You will use the Coverage to Geodatabase tool to import
the arcs in the laterals coverage into the Water feature
dataset.
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This tool is used to specify your input coverage, input
feature class, and output feature class. Because you
opened this tool by right-clicking a feature dataset, the
output geodatabase, Montgomery, and feature dataset,
Water, are already filled in for you.

There are several ways to set the input and output
datasets. You can also drag a dataset or datasets from
the ArcCatalog tree or Contents tab and drop them on
the text box. Alternatively, you can click the Browse
button to open the ArcCatalog minibrowser and navigate
to your dataset, or you can type the full pathname to the
dataset in the text box.

Tutorial instructions will simply ask you to type dataset
names and their paths into the appropriate text boxes.
However, feel free to use any of the techniques just
described to make the entry.

* Coverage to Geodatabase E
Input coverage: -
e_._lt:\alcgis\arclutol\buildmgageodatabase\lalerals ﬁl Cancel
Select an existing feature class in the coverage: Help
Iarc j
Output Geodatabase:
IC:\alcgis\.t’-\rcTutor\BuiIdmgaGeodatabasa\Montgomew. ﬁl
Select an existing feature dataset or enter a new one:
Iw’ater j
Enter the name of the new feature class:
e___ILatelaIs
Output zetting:
Coordinate Systenm: Unknows
Giid Size: 433.375
Item Mames: Some items changed
Configuration Keyword:
Change Seftings...
Batch « |
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Type
“C:\arcgis\ArcTutor\BuildingaGeodatabase\laterals™ for
the input coverage.

The default input feature class is arc, indicating that the
arcs from the coverage will be imported. You can accept
the defaults. Type “Laterals™ for the name of the new
feature class.

Click OK.

A message appears showing the progress of your data
import operation. All geodatabase data importing tools
and wizards display such a message or a progress
indicator. When the tool or wizard is finished, the
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message disappears, indicating that all of the features
have been imported.

Your new Laterals feature class is now in the
Montgomery geodatabase in the Water feature dataset.

. In the ArcCatalog tree, navigate to and click the Laterals

feature class. Click the Preview tab to see the features.

. Right-click Laterals and click Properties.

The names of feature classes and tables in a
geodatabase are the same as the names of the physical
tables in the relational database management system
(RDBMS) in which they are stored. When you store
data in an RDBMS, the names for tables and ficlds are
often very unclear, and you need a detailed data
dictionary to keep track of what data each table stores
and what each field in those tables represents.

The geodatabase lets you create aliases for fields,
tables, and feature classes. An alias is an alternative
name to refer to those items. Unlike true names, aliases
can contain special characters such as spaces because
they don’t have to adhere to the database’s limitations.
When you use data with aliases in ArcMap, the alias
name is automatically used for feature classes, tables,
and fields. However, in ArcCatalog these items are
always represented by their true names.

You will now create aliases for your new feature class
and its fields.

7. Click the General tab.

8. Type “Water laterals™ for the alias for this feature class.

21



Feature Class Properties

Geheral | Fields I Indexesl Suhlypesl Relationships

Mare: ILalelaIs

Alias: IWaler laterals 0

Twp
& Tihis feature class willstore ESR simple features [21a), point,
i, palhaor):

€1 Tihis feature class will store annctation Features, netwark
features, dimension features, on custan obests:

feature class,

Selectite rpe of custon objects that yow will store in this

IE=]

Cancel | Apply |

9. Click the Fields tab. Click the OBJECTID field and type

“Feature identifier” for its alias.

10. Repeat step 8 for the following fields:

Field Alias

Shape Geometry field
DEPTH BURI Depth buried
RECORDED L Recorded length
FACILITY 1 Facility identifier
DATE INSTA Installation date
TYPECODE Subtype code
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Feature Class Froperties

General  Fields Ilndexesl Sublypes Helalionsh\psl

Field Mame Diates Type lﬂ
OBJECTID Object I0
Shape CGeometry
FMODE_ Long Irteger
TMODE _ Long Intecer
LPOLY Long Irteger
RPOLY _ Long Irteger
LENGTH Float
W T =

Click any field to see its properties.

~ Field Properti
|2lims Feature idertifier — e

|mpert:

To add a new field. type the name into an empty row in the Field MName column,
click in the Data Type column to choose the data type, then edit the Field
Properties.

Ok I Cancel Apply

11. Click OK.

Now that you have imported your Laterals feature class
into the geodatabase and added some aliases, you are ready
to import the owner.dat INFO table.

Importing the INFO table

The owner.dat INFO table contains owner information for
the parcels in the Parcels feature class in the Montgomery
geodatabase. To be able to create relationships between the
parcels and their owners, the owner information must be
imported into the Montgomery geodatabase. You will use
the Table to Geodatabase tool to import the owner.dat
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INFO table into the Montgomery geodatabase. You will
then create aliases for the table.

1. Right-click the Montgomery geodatabase, point to
Import, then click Table to Geodatabase. You’ll use the
Table to Geodatabase tool to import the owner.dat INFO
table into the Montgomery geodatabase.

¥ Arclnfo - ArcCatalog - C:\arcgistArcT utor\BuildingaGeadatabase\Montgomery. mdb
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2. Type “C:\arcgis\ArcTutor\BuildingaGeodatabase\
owner.dat” for the input table.
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Type “Owners” for the name of the output table.

* Table to Geodatabase | 7 x|
Input IMFO or dBASE table:

IC:\alcgis\alctutol\buildingagaodatabase\ownar.dat EI Cancel
Output Geodatabase: Hel
P
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Output Geodatabase table:

IDwnars

Output setting:
Item Mames: Some items changed

Change Seftings... |

Configuration Kewword:

Batch =
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4. Click OK. A message informs you of the progress of the
operation.

5. In the ArcCatalog tree, click the Owners table in the
Montgomery geodatabase. Click the Preview tab to see
its rows.

6. Right-click the Owner table and click Properties to see
the table’s properties.

7. Type “Parcel owners™ for the alias for this table.

8. Click the Fields tab and type the following ficld aliases:

Field Alias
OBIJECTID Object identifier
OWNER NAME Owner name
OWNER PERCENT  Percentage ownership
DEED DATE Date of deed
9. Click OK.

The data in the laterals coverage and owners.dat INFO
table is now in the Montgomery geodatabase. Now you can
take advantage of the geodatabase by applying behavior to
your data. You will begin this task by creating subtypes and
attribute domains.
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Exercise 3: Creating subtypes and attribute domains

One of the advantages of storing your data in a
geodatabase is that you can define rules about how the data
can be edited. In Exercise 2, you will define these rules by
creating a new attribute domain for lateral diameters;
creating subtypes for the Laterals feature class; and
associating the new domain, existing domains, and default
values with fields for each subtype.

Attribute domains are rules that describe the legal values of
a field type. Multiple feature classes and tables can share
attribute domains stored in the database. However, not all
the objects in a feature class or table need to share the
same attribute domains.

For example, in a water network, suppose that only hydrant
water laterals can have a pressure of between 40 and

100 psi, while service water laterals can have a pressure of
between 50 and 75 psi. You would use an attribute domain
to enforce this restriction. To implement this kind of
validation rule, you do not have to create separate feature
classes for hydrant and service water laterals, but you
would want to distinguish these types of water laterals from
each other to establish a separate set of domains and
default values. You can do this using subtypes.

To learn more about subtypes and attribute domains, see
Chapter 5, ‘Subtypes and attribute domains’.
Creating an attribute domain

You will use ArcCatalog to create a new coded value
attribute domain. This new domain will describe a set of
valid pipe diameters for your new Laterals feature class.
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1. Right-click the Montgomery geodatabase and click
Properties.

2. Click the first empty field under Domain Name and type

“LatDiameter” for the name of the new domain. In the
description field, type “Valid diameters for water
laterals™ for the domain’s description.

3 Arcinfo - ArcCatalog - C-AarcgishArcTutor\BuildingaGeo;
J File Edit View Go Tools Help
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You will now specify the properties of the domain. These
properties include what type of field this domain can be
associated with, what type of domain it is (range or
coded value), the split and merge policies, and what the
valid values for the domain are.
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A range domain describes a valid range of numeric
values, while a coded value domain describes a set of
valid values. In this case, you will create a new coded
value domain.

All domains also have split and merge policies. When a
feature is split or merged, the ArcInfo system looks to
these policies to determine what values the resulting
feature(s) have for a particular attribute.

98]

Click the Field Type to get a dropdown list and click
Float for the field type for this domain.

4. Click the Domain Type to get a dropdown list and click
Coded Values for the domain type.

Database Properties HE
Domains |
Diamain Mame Diescription H
DiztDiamter “alid diameters for distribution mains
Fitting Type “alid fitting type texd codes
Material “alidl pipe materials
Rotangle “alid ratation angle rancge
TransDiamter “/alid diameters for transmission mains
LatDiameter “alid diameters for water latsrals e

i o

i~ Damain Prapert

Field Type Flost

Domain Type Coded Values
Splt policy Duplicate
Merge policy Default Valug

Coded Values:

Code Description H
13 13"

e o

oK I Cancel | Apply |
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. Click the first empty field under Code and type “13

5. Click the Split policy to get a dropdown list and click

Duplicate for the split policy for the domain. The Merge
policy will default to Default Value.

You’ll type the valid values, or codes for the coded value
domain, and for each code you will provide a user-
friendly description. As you will see later in the tutorial,
ArcMap uses the user-friendly description, not the code,
for values of fields that have coded value domains
associated with them.

R

for
the code; then click the Description field beside it and
type “13"” for the code’s description.

7. Add the following coded values to the list:

Code Description
10 10"
8 8"
6 6"
4 4"
3 3"
2.25 21/4"
2 2"
1.5 112"
1.25 11/4"
1 1"
0.75 3/4"
-9 Unknown
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8. Click OK to add the domain to the geodatabase.

Your attribute domain is now part of your geodatabase. In
the next part of the tutorial, you will associate this domain
with a field in a feature class.

Creating subtypes and associating default values
and domains

Using the properties of the Laterals feature class, you will
create subtypes and associate default values and domains
with the fields for each subtype. By creating subtypes for
the Laterals feature class, not all of the water lateral
feature need have the same domains, default values and, as
you will see later in the tutorial, connectivity rules.

1. Right-click the Laterals feature class and click
Properties.
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. Click the Subtypes tab.

You will now specify the subtype field for the Laterals
feature class. The subtype field contains the values that
identify to which subtype a particular feature belongs.

TYPECODE.

. Click the Subtype Field dropdown arrow and click

You will now add subtype codes and their descriptions.
When you add a new subtype, you will assign default
values and domains to some of its fields.

type “Unknown” for its description.

Featwre Class Properties

Genera\l Fields | Indexes  Subtypes IRa\atinnshipsI

| TvPECODE

. Click the Description field next to subtype code 0 and

Ll
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5. Click the Default Value field next to H CONFID and

type “0” for its default value. Do the same for
DEPTH_BURI and RECORDED L. For the
WNM_TYPE, PWTYPE fields, type “WUNKNOWN”
as the default values.

. Click the Default Value field next to DIAMETER and
type “8” for the default value. Click the Domain
dropdown list and click LatDiameter to set it as this
field’s attribute domain for the Unknown subtype.

. Repeat step 6 for the MATERIAL field, typing “DI” for
the default value. Click Material in the Domain
dropdown list.

Feature Class Propeities [ 2] ]
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[n]: I Cancel | Apply |
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8. Add the following additional subtypes and set the default
values and domains the same as for the Unknown
subtype, except for the WNM_TYPE and PWTYPE

field default values.
Code Description
1 Hydrant laterals
WNM_TYPE, PWTYPE default value = WHYDLIN
2 Fire laterals
WNM_TYPE, PWTYPE default value = WFIRELIN
3 Service laterals

WNM_TYPE, PWTYPE

default value = WSERVICE

Feature Class Properties
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When adding new features to a feature class with
subtypes in the ArcMap editing environment, if you don’t
specify a particular subtype, the new feature will be
assigned the default subtype. Once you have added all
the subtypes for this feature class, you can set the
default subtype from those you just entered.

9. Click the Default Subtype dropdown arrow and click
Service laterals to set it as the default subtype.

10. Click OK.

You have now added behavior to the geodatabase by adding
domains and creating subtypes. In Exercise 8, you will see
how ArcMap behaves with subtypes and domains. First,
though, you will add some additional behavior to the
geodatabase by creating relationships.
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Exercise 4: Creating relationships between objects

In Exercise 2, you imported an INFO table containing
owner objects into the Montgomery geodatabase. The
geodatabase already has a feature class called Parcels that
contains parcel objects. You will now create a relationship
class between the parcels and the owners so that when you
use the data in ArcMap you can easily find out which
owners own which parcels.

1. Right-click the Landbase feature dataset, point to New,
then click Relationship Class.
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The New Relationship Class wizard should now be open.
The first panel of the wizard is used to specify the name,

FiiviEges.

T
Late & Eroperties
=

the origin, and the destination feature class or table for
the new relationship class.

2. Type “ParcelOwners™ as the name of this relationship

class.

3. Click Owners for the origin table.

QUICK-START TUTORIAL

Hew Relationship Class

Mame of the relationship class:

e—— IF‘arce\Dwnevs

Select the table/feature classes that will be associated by this relationship class,

Origin table/feature class:

Landbase & relationship class is a collection of
| Ouners relationships between obiects in twa
\wiater tables/feature classes.

Destination table/feature class:

= Landbase B
Fioad_ol

Fioad_eop
- FiRline

RoadMames
Al |

Parcels are owned by onners.
Dwners avn parcels.

el Cancel |

. Double-click Landbase and click Parcels for the

destination feature class. Click Next.

This next panel is used to specify the type of relationship
class you are creating. You are creating a simple
relationship class since owners and parcels can exist in
the database independent of each other. You can
therefore accept the default type—simple relationship
class.

. Click Next.

You must now specify the path labels and the message
notification direction. The forward path label describes
the relationship as it is navigated from the origin class to
the destination class—in this case, from Owners to
Parcels. The backward path label describes the
relationship when navigated in the other direction—from
Parcels to Owners.
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The message notification direction describes how
messages are passed between related objects. Message
notification is not required for this relationship class, so
accept the default of None.

Hew Relationship Class <]

Speciy alabel for the relationship as it s taversed from the
arigin tablefeature class to the destination table/fzature class.

[ovms

Speoiy alabel for the relationship as it is baversed from the
destination table¢feature class to the oricin table/feature class

I\s owned by
“which direction wil messages be propagated betwesn the
objects related by this relationship class?

£ Forward [origin to destination]

 Backward [destination to origin]

" Both

& None (no messages propagated)

< Back Carcel |

6. Type “owns” for the forward path label and type “is
owned by” for the backward path label. Click Next.

You will now specify the cardinality of the relationship.
The cardinality describes the possible number of objects
in the destination feature class or table that can be
related to an object in the origin feature class or table.

7. Click 1-M (one-to-many) to specify that one owner may
own many parcels. Click Next.

You must now specify whether or not your new
relationship class will have attributes. In this example,
the ParcelOwners relationship class does not require
attributes, which is the default.

8. Click Next.
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The next step is to specify the primary key in the origin
table (Owners) and the embedded foreign key field in
the destination feature class (Parcels). Owners and
Parcels that have the same value in these fields will be
related to each other.

9. Click the first dropdown arrow and click
PROPERTY _ID for the origin table primary key.

10. Click the second dropdown arrow and click
PROPERTY ID for the embedded foreign key in the
destination feature class.

New Relationship Class <]

Select the primary keyp in the erigin tablefeature class [generall, this will be the
chiect identfier fiekd] If this is & 1 - M [one to many] relationship, you wil aka reed
tar select the fareign key in the destination table/feature class

Select the primary key field in the arigin table/feature class
PROPERTY_ID =f

Select the foreign key field in the destinalion table/feature class
tha efers to the primary kep field in the origin table/featire dass

PROPERTY_ID =t

©

(S)

<Back Concel |

11. Click Next. A summary page appears. Once you have
reviewed the summary, click Finish.

You have now added a second kind of behavior to the
geodatabase—relationships. In exercise 8, you will see how
ArcMap behaves when editing relationships, but first you
will continue to add behavior to the geodatabase by creating
a geometric network and defining connectivity rules.
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Exercise 5: Building a geometric network

Feature classes stored in the same feature dataset can
participate in a geometric network. Geometric networks
model network systems such as water networks. In this
part of the tutorial, you will build a geometric network from
the feature classes in the Water feature dataset in the
Montgomery geodatabase. You will then create connectivity
rules to define which features can connect to each other in
the network.

Creating the water network

1. Right-click the Water feature dataset in the Montgomery
geodatabase, point to New, then click Geometric
Network.
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The Build Geometric Network Wizard should now be
open. You can use this wizard to either build a geometric
network from existing feature classes or to create an
empty geometric network. In this case, you will be
building a network from the existing feature classes in
the Water feature dataset.

Click Next.

The second panel is used to specify whether to build a
network from existing feature classes or to create an
empty one. You want the default—Build a geometric
network from existing features.

. Click Next.

You must now select which feature classes in the
feature dataset will participate in the geometric network
and what the name of the network will be.

Check all of the feature classes in the list.

5. Type “WaterNet” for the name of the geometric

network. Click Next.

* Build Geometric Metwork Wizard

Choose your feature classes and network name

Select the Feature classes yau want b build your nebwark Fram:

Hydrants :I
Frodwell2

Spevalves

Tanks

Trangmaing

Wauls

Fittings

Enter a name for your network:
IWaterNEt

Help | < Back
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You must now specify which line feature classes will louk [eomein:Netor Wi
become complex edge feature classes in the geometric Moy e i B e
network. By default, all line feature classes become e

. f [y | d,
simple edge feature classes. g e

. . . ‘our features' coordinates need to be moved.
6. Click Yes to specify that some of the line feature classes

Default snap tolerance:

will become complex edges. fro
. . . . Select the Features you want to be moved:
7. Check Distribmains and Transmains to make the water ST Transmas |
. . . . . . [v] aults
distribution and transmission mains complex edges. i | 10)
-
* Build Geometric Metwork Wizard [ ] Help < Back Cancel I
Do you want complex edges in your network?
e 11. Click Next.
r" . . . . .
. :‘° You must specify which, if any, of the junction feature
+ 25 . .
Select the Feature classes you want built as complex edges: Classes can aCt as sources and Slnks m the l’letVVOI'k
e @ Arclnfo uses these sources and sinks to determine the
[Laterak flow direction in the network.
12. Click Yes to indicate that some of the junction feature
classes will act as sources or sinks.
Help < Back Mext = Cancel
13. Check the Tanks feature class to indicate that tanks can
: be sources or sinks in the network.
8. Click Next.
Features in a geometric network must be precisely Does your nietwork have sources or sifks?
Connected to one anOtheI‘ The feature's geometry ln the Sources and s\nk_s_determine Flawy d\rgctiﬂn in & network. & source is
. . where all Flow originates whils & sink is where all flow ends,
input feature classes can be adjusted to make the ol
connectivity through snapping. You must now specify 9
‘Vhether these features need to be ad]usted to Snap to Select which Feature classes contain sources or sinks:
. . . [ Gatevalves =
one another in the network-building process. [ Hoskanis
[ Prodwell2
. . [ Sysvalves
9. Click Yes to specify that some of the features need to be ®
. 33 2 . [V auilts LI
adjusted. Type “1.0” for the snapping tolerance.
10. Check all of the feature classes to indicate that the _ b | <gck | tew> [ conel |

features stored in each one can be adjusted.

32 BuILDING A GEODATABASE



14. Click Next.

15.

Now you can assign network weights. A network
weight describes the cost of traversing an element in the
logical network such as the drop in pressure as water
flows through a pipe. This geometric network does not
require weights, which is the default.

Click Next. A summary page appears. Once you have
reviewed the summary, click Finish.

A progress indicator appears, displaying the progress for
each stage of the network-building process.

Your new geometric network, WaterNet, has been created
in the Montgomery geodatabase. Next, you’ll establish
connectivity rules for your water network.

Creating connectivity rules

Network connectivity rules constrain the type of network
features that may be connected to one another and the
number of features of any particular type that can be
connected to features of another type. By establishing these
rules, you can maintain the integrity of the network
connectivity in the database.

L.

Right-click WaterNet and click Properties.

The Geometric Network Properties dialog box should
now be open. The dialog box provides information about
feature classes participating in the network and a list of
the network weights. You can also add, delete, and
modify connectivity rules using this dialog box.

QUICK-START TUTORIAL
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Click the Connectivity tab.

This tab lets you add and modify connectivity rules for
the geometric network. You will first create a new
edge—junction rule, which states that hydrants can
connect to hydrant laterals; it also indicates that when a
hydrant lateral is created, a hydrant junction feature
should be placed at its free end.

Click the dropdown arrow and click Laterals.

In the list of subtypes in the feature class, click Hydrant
laterals.
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Geometric Netw ik Properties
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You will now click the types of junctions that hydrant
laterals can connect to in the network. For purposes of

simplicity, hydrant laterals can only connect to hydrants.

. Check Hydrants in the list of subtypes in the network.

You should also specify that when you create a hydrant
lateral, if an end of the lateral is not connected to

another edge or junction, then a hydrant is placed at that

end.

. Click the plus sign next to Hydrants, right-click Hydrants

under it, then click Set as Default. A blue “D” will
appear next to the hydrant subtype, indicating that it is
the default junction for this edge subtype.
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Geomelric Network Properties
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You will now create a new edge—edge rule that states
that hydrant laterals can connect to distribution mains
through taps, tees, and saddles. The default junction for
connections between hydrant laterals and distribution

mains will be taps.
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Geometiic Network Properties [ 2] ]
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7. In the network subtypes list, click the plus sign next to
Distribmains and check Distribmains under it.

Because you have checked an edge in the network
subtypes list, the list of junction subtypes in the network
becomes active. In this list, you can specify which

junction types hydrant laterals and distribution mains can

connect through.

8. In the junction subtypes list, click the plus sign next to
Fittings and check Tap, Tee, and Saddle in that order.
Notice that Tap has a blue “D” next to it; this means
that Tap is the default junction. Check
WaterNet Junctions, which is the generic, or default
network junction type.

9. Click OK.

QUICK-START TUTORIAL

You have now added additional behavior to your
geodatabase by defining connectivity rules. You would
normally define many more connectivity rules for a
network. However, for the editing section of this tutorial,
you only need to define the connectivity rules specified
here. In the next part of the tutorial, you will create feature-
linked annotation for your new hydrant lateral feature
class.
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Exercise 6: Creating annotation

In Exercise 1, you browsed through the existing feature
classes in the Montgomery geodatabase. Some of these
feature classes contained annotation that was linked to
features in the Distbmains and Transmains feature classes.
You then imported the water laterals from a coverage into
the Water feature dataset. Now, you will create an
annotation class to store feature-linked annotation for the
water laterals.

Creating the annotation class

You’ll create the annotation class in the Water feature
dataset in the Montgomery geodatabase.

1. Right-click the Water feature dataset, point to New, then
click Feature Class.
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The New Feature Class Wizard should now be open.
This wizard can be used to create new simple, network,
custom, or—as in this case—annotation feature classes
in a geodatabase. The first panel lets you specify the
name of the new feature class and its alias. It also gives
you the option of storing nonsimple features in the
feature class (network, annotation, etc).

. Type “LateralDiam” in the Name text box.

. Type “Water lateral diameter annotation” in the Alias

text box.

Click the second Type option to store annotation objects.
Click the first dropdown arrow and click ESRI
Annotation Feature.

. Check Link the annotation to the following feature class.

New Feature Class HE

Mame: ILalela\Dlam

Alias: IWater lateral diameter annotstion

Ty
£ This feature class will store ESRI simple features [e.0.. paint,
ling, polygor]
1+ This feature class wil store annotation features, netwark
features, dimension features, or custom obiects.

Select the type of custom objects that you will stare in this
feature class.

L

[ESRI Annotation Feature

¥ Link the annotation to the following feature class

ILatera\s :ll

@00

< Back Cancel
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6. Click the second dropdown arrow and click Laterals to
link the annotation to the water laterals.

7. Click Next.

Use this panel to specify how the features to which this
annotation class is linked will be annotated. You can
choose a field in the linked feature class or a
combination of fields. You can also specify some
advanced symbology and placement options.

You’ll specify an expression involving a number of fields
on the Laterals feature class to derive the annotation.

8. Click the Label Field dropdown arrow and click
DIAMETER.

9. Click Expression to specify an annotation expression.

MNew Feature Class HE

[¥| [Latiel Features irthis [aver

Methor: [Label sl the featurss the sams rey =l

Al features will be labeled using the options specified

Text Sting
’VLahe\ Field: |DIAMETER d M—‘—_e
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i~ Other Optian: Pre-defined Label Style
m——\_abel Placement Options... | Gcale Flangs... | [ Label Siyles.. |

< Back Cancel
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Furction FindLabel [ [Shape_Length]. [DISMETER], [MATERISL] )|
if [Shape_Length] > 200 than
FindLabel = [DIAMETER] & [MATERIAL]

-

else
FindLabel = [DISMETER]

Paser. | B Seript »| save Load... | |y @
oK Cancel

The Expression Properties dialog box should now be
open. Using this dialog box, you can derive labels from
multiple fields in the linked feature class and use logic to
derive labels from those fields. In this case, you will
specify that all laterals greater than 200 feet in length
must be annotated with their diameter and their material
type: those that are less than 200 feet in length should
be annotated with their diameter only.

10. Drag Shape Length and MATERIAL from the Label
Fields list and drop them on the Expression text box.

11. Check Advanced and modify the expression to make it
the following:

Function FindLabel ( [Shape_Length],
[DIAMETER], [MATERIAL] )

if [Shape_Length] > 200 then

FindLabel = [DIAMETER] & " " & [MATERIAL]
else

FindLabel = [DIAMETER]
end if

End Function
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12.

13.

14.

15.
16.
17.

18.

19.
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Click the Verify button to ensure that you typed the
expression correctly. If you get an error, try retyping the
expression.

Click OK.
Click Symbol.

Symbol Selector
. a| [ Prevew
AaBbYyZz :I

Country Mame 1 AaBbYyZz
AaBbYyZz e
Courtry Hame 2 Color .l.
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Jial -
Country Hame 3 _IF.J mg

‘haBbYvyZz Froperte:
Capital More Symbols -
Save Reset
“maBhvyIz T - s

The Symbol Selector dialog box lets you set the font,
color, and size of the text used to annotate your
features.

Click the Bold and Italic buttons.
Click OK.
Click Label Placement Options.

The Placement Options dialog box opens. Here you will
specify the default placement of the annotation relative
to its feature.

Click the second option to specify that a single
annotation feature is created for each lateral feature.

Click OK.

Placement Properties [ 2] %]
Placement | Canfict Dietection |
~Line Setting
~ Conshrain placement Orientation——————————————
W Above fine flek) Orient Labels to Pags -
I~ Centered on fne ABGVE
I Below line ight) Eels)
]

Tip: Check one o more Above
optins ta be considered =
for placemert,

Label Pasitior: [ &long the line at the best location ¥ | | Piioriies
Offset from line spmbck |0 map units
Angle: | Along the line hd

™ Produce labels that follow the curve of the line

~Duplicats L
£ Remove duplicate labels

£ Place one label per feature

1 Place one lsbel per feature part

20. Click Next on the wizard.

Use this panel to specify at what scale your annotation
will be displayed with the font size you specified in the
Symbol Selector dialog box. If you zoom in to a larger

scale, the annotation will appear larger, and if you zoom

out to a smaller scale, the annotation will appear smaller.

New Feature Class 2]
Specify the reference scale for the annatation,

This is the scale at which the annotation wil appear at the size you specified on the previous
panel. | wou zoom in to a laiger seale than the reference scale. the annoltation will appear
larger, and if you zoom out o a smaller seale the annotation wil appear smaller.

Reference Scale 1 |1 ono

Map Units: IFeaI Ll

L |

¥ Automatically create anmatation when new features are added

1)
D

< Back Cancel
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21. Type “1000” for the reference scale.

22. Click the Map Units dropdown arrow and click Feet for
the map units. When a new feature is created in the
linked feaure class, you want a new annotation feature
to also be created. Be sure the box is checked to
include this default. Click Next.

This panel is used to specify storage parameters for the
database to store this feature class. No special storage
parameters are required, which is the default.

23. Click Next.

This panel lets you add additional fields to those required
fields that already appear in the panel. This feature
class does not require any additional fields.

24. Click Finish.

You have created a new annotation class that is linked to
the Laterals feature class. This new annotation class does
not yet contain any annotation features. You will now use
ArcMap to create the annotation features for all of the
features in the Laterals feature class.

Generating the annotation features

To create annotation for the laterals features and store
them in the feature-linked annotation class that you just
created, you will need to use ArcMap.

732 (AW

QUICK-START TUTORIAL

1. Start ArcMap by clicking the Launch ArcMap button in
ArcCatalog. You can also start ArcMap by either
double-clicking a shortcut installed on your desktop or
using the Programs list in your Start menu.
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2. Click the Add Data button to add the Laterals feature
class and the LateralDiam annotation class to the map.

The Add Data dialog box appears.

3. Navigate to the Water feature dataset, select the
Laterals and LateralDiam feature classes, and click
Add.
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The data is added to your map. You will now annotate
the annotation features.

. Click the Select Features button on the ArcMap Tools
toolbar.

Tools B

&G

W Em
AR Ku

o @
o
Hr @
& #

@7

Select all of the laterals by dragging a box around them
on the map.

. In the ArcMap table of contents, right-click the Laterals
layer, point to Selection, then click Annotate Selected
Features.

% _Untitled - Arclnfo - ArcMap

J File Edit Wiew Insert Selection Tools Window Help

[NaR=R=REARN - S e
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= Ey-
— Copy
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<& Zoom To Laper
Visible Soale Aange »

4 & Zoom To Selectad Features
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Gorvert Labels todanotation 535 Switch Selection
2 Corvert Features to Graphics... E Selsct Al
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Save As Layer File... Annotate Selected Features

Propetties

Create Layer From Selected Features
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Annotate selected features [ x|

Select which of the related annotaiton classes to add
annotation bo

[v] Laterallviarm

[ Add unplaced labels to avertlow window

Cancel

The Annotate selected features dialog box appears. Use
the defaults for this operation.

7. Click OK.
8. Close ArcMap.

You have populated the annotation class by deriving text
from fields in the linked feature class. The links, stored in
the geodatabase as relationships, are automatically created
between the features and their annotation. In Exercise 8,
you will see how annotation responds to changes in the
feature it is linked to. First, however, you will create new
layer files for the Laterals and the LateralDiam feature
classes.
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Exercise 7: Creating layers for your geodatabase data

To make browsing for and symbolizing data more
convenient, you can create /ayers from your geodatabase
data and use these layers in ArcMap. Most of the layers
you will need have been created for you; they are stored in
the Layers folder in your tutorial directory. In this exercise,
you will create new layers for the Laterals and the
LateralDiam feature classes.

Creating the Laterals layer

1. In ArcCatalog, right-click the Laterals feature class and
click Create Layer.
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2.
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Browse to the Layers folder under your tutorial directory
and type “Water laterals™ for the name of the new layer.

Click Save.
Save Layer As
Look in [ Layers =] o] calse|ek
Dimensiors lyr 5 Pradwell2 by & Transmains
K DistDiam Layer.lyr & Pumpstat by 5 Triplart lyr
12 Distribmains. lyr FRoad_cllyr E5Vaults lyr
K55 Fittirgs. Iy > Rioad_sop €3 wateriet_Junctions Iy
€55 Gatevalves. lpr & RoadMames Laper. o
3 Hydrants b 5 Rfline b
arcelslyr B Sysvalves b
ipericasement lyr & Tankslyr

£ Prodwelll

& TiansDiam Layer b

Name: [water aterald
Save astype: [Layer fies (-] =l Cancel

The new layer is created. You will modify the properties
of the layer to add symbology.
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4. In the ArcCatalog tree, open the Layers folder, right-
click the Water laterals layer, then click Properties.

You can use the Layer Properties dialog box to modify
many aspects of a layer, such as its visible scale and its

transparency. In this case, you will modify its symbology.

5. Click the Symbology tab.
6. Click Categories.
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Layer Properties

General| Source | Selection | Display Symbolosy | Fields | Defiition Query | Labels | Joins & Relates |
Show:
Featur |D|aw categories using unique values of one field. Impaort.
Categori Value Field | - Color Schem |
[ Uri = ’]T‘(PEEDDE j| h j|
L Unique values, many |
uu‘:j;:';:’ symbols in a Symbol | Value [ Label [ Count
Charts <all ather values> <al ather values>
Multiple Attributes <Heading> TYPECODE
o Urnknowan ? 0
1 Hydrant laterals 7
2 Fire laterals ? !
3 Service laterals 7 !
fdddllVaues | AddValues.. | RemoveValues |
oK. I Cancel | Apply |

By default, the Unique values classification based on the
subtype field is used to symbolize the layer. This is the
setting you want, but you must modify the symbology of

each subtype.
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7. Double-click the colored line next to Hydrant laterals.

The Symbol Selector dialog box appears. You will use
this dialog box to set the symbol properties for the
laterals.

8. Click the Color dropdown arrow and click purple to
make the line color purple.

9. Type “1.5” in the width text box to give the line a width
of 1.5.

10. Click OK.

11. Repeat steps 7 through 10 for the Fire laterals, making
the symbol a red line with a width of 1.5.

12. Repeat steps 7 through 10 for the Service laterals,
making the symbol a dark blue line with a width of 1.5.

13. Click OK to close the Properties dialog box.

Your Water Laterals layer is complete. You can now
create the annotation layer for the water laterals.

Creating the LateralDiam layer

1. Right-click the LateralDiam feature class and click
Create Layer.

2. Navigate to the Layers folder and type “Water lateral
diameter annotation” for the name of the new layer.

Click Save.

The new annotation layer is created. Since this layer
points to an annotation feature class, the symbology is a
property of the annotation and therefore does not have
to be set in the layer.

98]
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You have successfully imported coverage and INFO data
into your geodatabase and created subtypes, rules, a
geometric network, and feature-linked annotation. The
exercise takes you through some editing tasks. These
include modifying existing features and their attributes and
creating new features. The editing portion of this tutorial
will show you how the behavior you added to the
geodatabase makes editing your spatial data easy.
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Exercise 8: Editing your geodatabase

The previous exercises have guided you through the
process of importing data into your geodatabase. Using that
imported data, you created rules about how the data could
be edited, related objects in the imported table to objects in
a feature class, created a geometric network, and created
feature-linked annotation. You will now learn how easy it is
to edit your geodatabase.

In this exercise, you will add all of the layers from the
tutorial directory to your map. Once the data is on your
map, you will perform the following edits:

» Update the owner information for a parcel.

* Move an existing fire hydrant 50 feet further back from
the edge of the road.

* Create a new hydrant lateral.

Updating the owner information for a parcel

1. Start ArcMap by either double-clicking a shortcut
installed on your desktop or using the Programs list in
your Start menu.

2. Click the Add Data button to add the geodatabase layers
to the map.

IlDEE& % & ma|o ~ &0 2| & W
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The Add Data dialog box appears.

Add Data

=l | calmmle] [ =

|

Name: [Dimensions Iy DistDiam Layer . Distibmains by Fittings.ly Add

Show ef type: [Datasets and Layers [“ ) | Cancel

. Navigate to the Layers folder, select all the layers, and

click Add.

The data is added to your map. You’re ready to begin
editing.

. Notice that the Editor toolbar is still displayed from the

last time you used ArcMap.

. Click the Editor menu and click Start Editing.
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6. Click the Zoom In button and drag a box around an arca
with some distribution mains and parcels. You can now
see the features more clearly. 8. Click the Edit tool.

You will begin by editing the parcels. To make it easier
to select only parcel features, you’ll set the parcels as 9
the only selectable layer. |egior « K 2+ Tl

7. Click Selection and point to Set Selectable Layers. This
will open the Set Selectable Layers dialog box. Uncheck
all layers except the Parcels layer, then click Close to
close the Set Selectable Layers dialog box.
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9.

10.

Select a group of parcels by dragging a box around
them.

e e

Click the Attributes button on the Editor toolbar.

Crm— ol ]
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The Attributes dialog box now appears with a list of the
selected parcel’s PARCEL _ID values. The attribute
values of the first selected parcel are displayed on the
right panel. Each parcel has a plus sign next to it; click it
to get the related owner objects.

11

®_

Click the plus sign next to the first parcel.

27655
11574102

54764
54785

T — > ]
| Bl iz owned by ELEMADDR
- 2755 FROPERTY_| 59783
Date of deed T944-05-15 00.00.00
Owh_ID E7E32

- Parcels Property Walue
Cwner name BEMJAMIN WILLIE MAE & STEFHEN
MSLINK. 5a7a3

£ 59782 Object identifier
Ferceniage owneszhip (100 — _®

3 features

The backward path label—"is owned by”"—that you
typed when you created this relationship class, is visible
under the parcel in the Attributes dialog box.

12. Click the plus sign next to “is owned by

14.

15.
16.

The identifier of the owner object (presented by a
number) that is related to (owns) this parcel is displayed
under the relationship path label.

. Click the owner identifier value.

The attributes of the owner of this parcel are listed on
the right panel. Notice that the field name aliases you
entered earlier for the owner table are displayed instead
of the true field names. You can edit the values for this
owner’s attributes easily using the aliases.

Click the value for Percentage ownership and type
441007’.

Press Enter.

Click the Close button to close the Attributes dialog box.
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You have used the ParcelOwners relationship class that you
created to find the owner for a parcel and edit its attributes.
To see how network connectivity is automatically
maintained during the editing of network features, you are
now going to edit some network features.

Moving an existing fire hydrant

Your first edit will be to move a fire hydrant away from a
street edge of pavement. Fire hydrants are network
features and participate in the network with the water
lateral features. You will see that network connectivity is
maintained when the hydrant feature is moved.

1. Click the Selection menu and click Clear Selected
Features to deselect the parcels you selected in the
previous task.

2. Click Selection, point to Set Selectable Layers, uncheck
the Parcels layer, check the Hydrants layer, and close
the window.

. Zoom in to an area with a fire hydrant.

98]

4. Click the Edit tool and drag a box around the fire hydrant
you want to move. The fire hydrant should now be
selected.

QUICK-START TUTORIAL

5. Click and drag the selected hydrant away from the
distribution main. Notice that the lateral between the
hydrant and the valve stretches as the hydrant is moved.

6. Drop the hydrant into its new position.

Notice that when the hydrant was moved, the lateral
rubber-banded to maintain its connectivity with both the
hydrant and the valve. This is an example of how ArcGIS 8
maintains network topology during interactive editing.

Creating a new hydrant lateral

In this exercise, you will use a combination of network
editing, connectivity rules, attribute rules, and feature-linked
annotation to add a new hydrant lateral off a distribution
main in your water network.

1. Click the Selection menu and click Clear Selected
Features to deselect the hydrant you selected in the last
part of the tutorial.

2. Click the Selection menu and point to Set Selectable
Layers. Uncheck the Hydrants layer, check the
Distribmains, Water laterals, and Fittings layers, and
close the window.

. Zoom to an area with a distribution main.

3
4. Click the Task dropdown arrow and click Create New
Feature.

Select Features zing a Line
Select Features Using an Area
Extend/Trim Features

Mirror Features

M odify Feature

Reshape Feature

Cut Polygon Features
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5. Click the Target dropdown arrow. You will see a list of
the layers currently on your map. The Water laterals
layer has a plus sign next to it. The plus sign indicates
that this layer has subtypes. Click the plus sign to see
the list of subtypes that you added after you imported
the laterals coverage.

6. Click Hydrant laterals. The new feature will be created
in the Water laterals layer and will be assigned the
Hydrant Lateral subtype.

[wiater laterals : Hydrant laterals E
Hydrants ;I

- Batevabres

[+ Fittings

- "water laterals

- Transmaing
FRline
- Road_sop -

4| |

In order to establish network connectivity when you add
your new hydrant lateral, you must snap it precisely to
the distribution main.

7. Click the Editor menu and click Snapping.

The Snapping Environment window appears. When you
add the hydrant lateral, you will add it to some point
along a distribution main. So, you must set snapping to
the edge of distribution mains.

8. Check the Edge check box next to Distbmains and close
the Snapping Environment window.
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Snapping Environment H
Layer | Wertes | Edge | End | ;l
Gatevalves O O O
Laterals O O O
Transmairs O O O
Foad_eop O O O
Foad cl O O O
FRline O O O
Disthmains O _0
Pumpstat O O O
Parcels O O O
LateralDiam O O O =l

[ |Perpendicular to sketch

[C1Edit sketch vertices

9. Click the Sketch tool.

J Editor + ‘ [ 3 ;F | Task: IEreateN-

2 &
Er

10. Move the pointer over one of the distribution mains. The
pointer snaps to the edge of the distribution main.
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11. With the pointer snapped to the main, click once to start
the new hydrant lateral. You have just started an edit
sketch.

In this example, you want to constrain the hydrant
lateral to be perpendicular to the distribution main.

12. While the edit sketch is still active, right-click the
distribution main. On the Sketch tool context menu, click
Perpendicular.

As you move the pointer, you can see that your sketch
of the hydrant lateral is constrained to be perpendicular
to the distribution main. You will now create a lateral
65 feet long.

3 N
N W
[ I
, ~

13. Right-click on the sketch and click Length. Type “65™
and press Enter.

A new vertex is added to the lateral, perpendicular to
the distribution main and 65 feet away.

QUICK-START TUTORIAL

Delele Sketch  CulNum Del
Flo

14. Right-click and click Finish Sketch to finish the edit
sketch and create the new hydrant lateral.

—_

When the new hydrant lateral is created, a number of
things happen. First, a junction between the distribution
main and the hydrant lateral is created and they are
topologically connected in the network. Since you
established a connectivity rule between these feature
types with a default junction when you created the
network, the junction type is the default junction—tap.
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A junction is also added to the other end of the new
hydrant lateral. Since you created a connectivity rule
between water laterals and hydrants where hydrants
were the default junction, the junction created is a
hydrant.

Now drag the hydrant lateral; you will see that the
distribution main rubber-bands to stay connected with
the lateral. Click the Undo button to undo the move. If
you click the distribution main, you will see that it
remains as one complete feature. This is a complex
edge—it is split in the logical network but remains a
single feature in the geometric network.

When the new hydrant lateral was added, its annotation
was also added. Since this lateral is less than 200 feet in
length and the default value for diameter is 8 inches, the
annotation text is “8"”.

[l ]
] o
] W
N
[l W
'

To see how the annotation feature responds to changes
in the hydrant lateral, you will change the value for the
diameter of the lateral.
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15. Click the Edit tool and select the new hydrant lateral if it

is not already selected.

16. Click the Attributes button.

The new hydrant lateral’s attributes are displayed in the
right panel of the dialog box. Notice the default values
you entered earlier in the tutorial appear in the attributes
table, while other fields have null values.

17. Click the Diameter value.

You created a coded value domain and associated it
with the diameter field for hydrant laterals. Notice that
you are given a dropdown list of the values” description
to choose from.

18. Click 6"

= Lateraks Propeity Value -
1455 Festure idenifier 1455

LATERALSH
LATERALS-D
FEATURE_ID

DIAMETER
Depth buried

<Mull
<HNull>
<Mullx
<Mull>
<Mull

o
<HNull-

5

Fiecorded length
Facility identiier

Pw_ID
WNM_TTFE
P TYPE
PRESSURE S
LOCATION
Instalstion date "
OPER_DISTR <Mull-
MATERIAL Dutile iron
i STATUS <Hully

L bibuns s Hudramt Labaral

Since the annotation for laterals is derived in part from
the value of the Diameter field, when you clicked the
new value for the diameter the annotation was
automatically updated to reflect that change.
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Creating a new dimension feature

In this part of the exercise, you will create a new dimension
feature to display the distance between two fire hydrants in
your water network. You will create this new dimension
feature in the Dimensions feature class in your
geodatabase.

1. Zoom to an area with two or more hydrants.

When creating dimension features, a special toolbar
called Dimensioning is required that contains a set of
dimensioning construction methods and the list of styles
that can be applied to your new dimension features.

2. Right-click one of the toolbars displayed in the ArcMap
window. A dropdown list of all the toolbars available to
you are listed. Those that have already been added to
your map have check boxes next to them. Click
Dimensioning and the Dimensioning toolbar will appear.

QUICK-START TUTORIAL
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3. Click the Target layer dropdown arrow on the Editor

toolbar and click Dimensions. The Dimensioning toolbar
will become active.

Dimensions : Dimensions

[ Fittings

-~ Gatevalves

~ Hydrants
Prodwell2

- Spgwalves

-~ Tanks
Waults

- wiaterMet_Junctions

« Trtplant
Distribmains

[#- Laterals Layer

[

K

=

You will use the Aligned construction method to
construct an aligned dimension feature, which is the
default. Since you are dimensioning features in your

water network,

you will use the Water dimensions

dimension style.
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4. Click the Style dropdown arrow; a list of the dimension
styles in the Dimensions feature class is listed. Click the
Water dimensions style.

Dimensioning

Construction: IA\igan

j ‘ Shyle:

Farcel dimensions

5. Click the Editor menu and click Snapping.

The snapping environment window appears. Since you
are creating a dimension feature to display the length
between two hydrants, you need to set your snapping to
the vertices of hydrants.

6. Check Vertex next to Hydrants, then close the Snapping
Environment window.

Snapping Environment =]
Layer | Wertex | Ed...| End| ;l

Hydrants J
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[ 1Perpendicular to sketch
[ |Edit sketch edges
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7. Click the Sketch tool.

J Editor ‘ [ 3 ”EF | Task EreateNu

8. Move the pointer over one of the hydrants. The pointer
snaps to the hydrant.

CLARENCE %E DF

1

9. With the pointer snapped to the hydrant, click once to
start an edit sketch.

10. Move the pointer over the other hydrant.

As you move the pointer, you will notice that the edit
sketch dynamically draws a preview of the first part of
the dimension feature and updates its length.
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CLARENCE H%E DR
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11. With the pointer snapped to the second hydrant, click
once.

12. Move the pointer away from the hydrant.

As you move the pointer, you will notice that the edit
sketch dynamically shows how the dimension feature's
height changes as you move the pointer.

CLARENCE H%E DR
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13. When you have the dimension at the height you want for
your dimension feature, click once.

Since you are using the Aligned construction method, the
sketch is automatically finished after the three points are
input and your dimension feature appears as it was
previewed in the edit sketch.

|o
CLARENCE %E DR

1|

KT\V—‘l—_Y/ T

Congratulations! You have just performed edits on your
geodatabase.

Using ArcCatalog, you created a geodatabase and added
behavior to your features. Using ArcMap editing functions,
you took advantage of the geodatabase’s behavior to make
your editing tasks easier. Experiment with some of your
own edits to this geodatabase and try to create your own
geodatabase with behavior that meets your needs.

There are many features of the geodatabase yet to discover
and tools in ArcInfo to create, manage, and query it. In the
next few chapters, you will learn about the features that
make the geodatabase a complete, smart way to store and
manage your GIS data.
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Creating new items in a geodatabase

IN THIS CHAPTER

Geodatabase items

Creating tables

Creating feature datasets

Creating feature classes
¢ Creating indexes

e Granting and revoking privileges

The first step in creating any database is to design the fables it will contain.
A good design will ensure that data retrieval is fast and efficient. Modeling
Our World discusses the considerations to take into account when you build
a geodatabase.

When your design is complete, you can start creating the database using
ArcCatalog tools. You can create tables, feature datasets, and feature
classes in a geodatabase. After adding data to tables and feature classes,
you can build indexes for the appropriate fields to improve query
performance. You can also grant and revoke privileges on your table, feature
class, or feature datasets for another database user.

After creating feature classes, tables, and feature datasets, you can refer to
further chapters in this book to create more advanced items such as
geometric networks, relationship classes, and so on.
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Geodatabase items

Geodatabases organize geographic data into a hierarchy of data
objects. These data objects are stored in feature classes, object
classes, and feature datasets. An object class is a table in the
geodatabase that stores nonspatial data. A feature class is a
collection of features with the same type of geometry and the
same attributes.

A feature dataset is a collection of feature classes that share the
same spatial reference. Feature classes that store simple features
can be organized either inside or outside a feature dataset. Simple
feature classes that are outside a feature dataset are called
standalone feature classes. Feature classes that store topological
features must be contained within a feature dataset to ensure a
common spatial reference.

ArcCatalog contains tools for creating object classes (tables),
feature classes, and feature datasets. Once these items are
created in the geodatabase, further items such as subtypes,
relationship classes, and geometric networks can also be created.
These geodatabase items are covered in subsequent chapters.

Spatial reference

When creating a new feature dataset or standalone feature class,
you must specify its spatial reference. The spatial reference for a
feature class describes its coordinate system (for example,
geographic, UTM, and State Plane), its spatial domain, and its
precision. The spatial domain is best described as the allowable
coordinate range for x,y coordinates, m (measure) values, and
z-values. The precision describes the number of system units per
one unit of measure. A spatial reference with a precision of 1 will
store integer values, while a precision of 1,000 will store three
decimal places. Once the spatial reference for a feature dataset or
standalone feature class has been set, only the coordinate system
can be modified—the spatial domain is fixed.
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All feature classes in a feature dataset share the same spatial
reference. The spatial reference is an important part of
geodatabase design because its spatial domain describes the
maximum spatial extent to which the data can grow. You must be
careful to choose an appropriate x, y, m, and z domain. For
example, if you create a feature dataset with a minimum z-value of
0 and a precision of 1,000, none of the features in the feature
dataset can have z-values that are less than 0, and all z-values will
be stored to three decimal places. The same rule applies to x- and
y-values. The exception to the rule is m domains; feature classes
within the same feature dataset can have different m domains.

The spatial domain for a feature class or feature dataset cannot be
changed. If the required x-, y-, m-, or z-value ranges for your
database change, the data has to be reloaded into feature classes
with a spatial reference that accommodates the new value range.

A collection of predefined geographic and projected coordinate
systems is installed with ArcInfo. You can create custom
coordinate systems, or you can import a coordinate system from
an existing feature class, feature dataset, coverage, or shapefile.
You can read more about spatial references and spatial domains in
Managing ArcSDE Services and Understanding Map
Projections.

Spatial index grid size

Each feature class has a spatial index that is automatically
generated and maintained by the ArcInfo system. The spatial
index is used to quickly locate features in a dataset that might
match the criteria of a spatial search. The spatial index is
calculated based on parameters that are provided when the
feature class is created.

For most database management systems (DBMSs), the spatial
index is a two-dimensional grid system that spans a feature class
such as the locator grid you might find on a common road map.
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For most data, only a single grid size is required. Because feature
size is an important factor in determining an optimum grid size,
data that contains features of very different sizes may require
additional grid sizes so that larger features can be queried faster.
Feature classes may have up to three grid sizes. Each grid size
must be at least three times the previous grid size.

If the spatial index of the feature class is a grid, then it can be
changed at any point in its lifetime. For a more detailed
discussion of spatial indexes and grid sizes, see the ArcSDE
configuration and tuning guide for <DBMS> PDF file.

Field properties

When you use ArcCatalog to create a new table or feature class,
you can specify any number of fields to be included. You can also
specify settings for fields such as the field type and the maximum
size of the data that can be stored in it.

Each ficld type has special properties. All ficlds have properties
default value, domain, alias, and allow nulls. The field alias
property will be discussed in the next section. You can set the
allow nulls property to “No” if you do not want the field to store
null values. If you set the allow nulls property to “Yes”, then the
field will allow null values.

Use the default value property if you want the field to be
automatically populated with a default value when a new feature
or object is created with the ArcMap editing tools. You can sct a
domain, which is a valid set or range of values that can be stored
in the field by using the domain property. Default values and
domains are discussed in detail in Chapter 5, “Subtypes and
attribute domains’.

The exceptions are fields of type ObjectID, binary large object
(BLOB), and Geometry. ObjectID, BLOB, and Geometry type fields
do not have a default value and domain property. Alias is the only
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property of an ObjectID field you can modify, while BLOB and
Geometry fields have special properties you can modify.

The properties of a Geometry field describe the kind of features
that can be stored in a feature class, the size of the spatial index,
and the spatial reference for the features.

Field precision and scale

The precision and scale of a field describe the maximum size and
precision of data that can be stored in it. The precision describes
the number of digits that can be stored in the field, while the scale
describes the number of decimal places for float and double
fields. When creating a new field in a geodatabase feature class
or table, you can specify the field’s type, precision, and scale.
When the field is actually created in the database, the field type
may be changed based on the precision and scale values you
specify.

Use the following guidelines for choosing the correct field type
for a given precision and scale:

*  When you create a float, double, or integer field and specify 0
for precision and scale, the geodatabase will attempt to create
a binary type ficld if the underlying database supports it.
Personal geodatabases support only binary type fields, and
precision and scale are ignored.

*  When you create float and double fields and specify a
precision and scale, if your precision is greater than 6, use a
double; otherwise, use a float. If you create a double field and
specify a precision of 6 or less, a float field is created in the
database. If you create a float field and specify a precision
greater than 6, a double field is created.

» Ifyou specify a scale of 0 and a precision of 10 or less, you
should be creating integer fields. When creating integer fields,
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your precision should be 10 or less or your field may be
created as double.

Required fields

All tables and feature classes have a set of required fields that are
necessary to record the state of any particular object in the table
or feature class. These required fields are automatically created
when you create a new feature class or table and cannot be
deleted. Required fields may also have required properties such
as their domain property. You cannot modify the required
property of a required field.

For example, in a simple feature class, OBJECTID and Shape are
required fields. They do have properties such as their aliases and
geometry type that you can modify, but these fields cannot be
deleted.

Some types of feature classes have a number of required fields;
for more information, see Chapter 7, “Managing annotation’, and
Chapter 9, *Geometric networks’.

Field, table, and feature class aliases

The names of feature classes and tables in a geodatabase are the
same as the names of the physical tables in the DBMS in which
they are stored. When storing data in a DBMS, often the names
for tables and fields are very cryptic, and you require a detailed
data dictionary to keep track of what data cach table stores and
what each field in those tables represents. For example, your
database may have a feature class called “Pole” that has a field
called “HGT”. Without consulting your data dictionary, you may
have a difficult time determining that Pole stores utility poles and
HGT has values for pole heights.
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The geodatabase provides the ability to create aliases for fields,
tables, and feature classes. An alias is an alternative name to refer
to those objects. Unlike true names, aliases do not have to adhere
to the limitations of the database, so they can contain special
characters such as spaces. In the above example, you may set the
alias for the “Poles™ table to “Utility Poles™ and the alias for the
“HGT” field to “Height”. In ArcMap, when using data with
aliases, the alias name is automatically used for feature classes,
tables, and ficlds. However, in ArcCatalog these objects are
always represented by their true names. You can view the alias for
feature classes, tables, and fields by examining their properties.

Aliases can be specified when creating a feature class or table
and can be modified at any time. Similarly, when creating new
fields, the alias is set as a property of that field and can be
modified at any time.

Tracking properties of geometry

Often when working with spatial data, you may want to query
your data based on properties of the geometry. For example, you
may want to query the water mains feature class for all mains that
are more than 50 feet in length. Doing this by examining each
geometry and calculating its length can be a slow process,
especially if there is a large number of water mains in the feature
class. To make this more efficient, the feature class has special
fields that track this kind of information about the geometry of
your features.

Line feature classes have a field that tracks the features’ length,
while polygon feature classes have fields that track both its
features’ arca and perimeter. When changes are made to the
geometry, the values in these fields are automatically updated.
These ficlds behave like other fields, except that you cannot
delete them, assign default values and attribute domains to them,
and assign values to them while editing in ArcMap.
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When you create a new feature class in a personal geodatabase,
these fields will not be displayed in the fields panel of the wizard.
However, when you open the properties dialog box for a polygon
feature class, you will see fields named Shape Area and

Shape Length that store the area and perimeter of the geometry.
When you open the properties dialog box for a line feature class,
you will see a field named Shape Length that stores the length of
the geometry. Point and multipoint feature classes do not have
either field.

When you create a new feature class in an ArcSDE geodatabase,
these fields will be called SHAPE. AREA and SHAPE.LEN,
respectively.

In ArcMap, these fields behave as any other field in the identify
window, the layer properties dialog box, the attribute table dialog
box, and the query builder. For more information on these aspects
of ArcMap, see Using ArcMap.

Feature datasets

Feature datasets exist in the geodatabase to define a scope for a
particular spatial reference. All feature classes that participate in
topological relationships with one another (for example, a
geometric network) must have the same spatial reference. Feature
datasets are a way to group feature classes with the same spatial
reference so that they can participate in topological relationships
with each other.

To most users, feature datasets also have a natural organizational
quality, much like a folder on a file system. Since for many
geographic information system (GIS) applications the majority of
the data for a particular database has the same spatial reference,
the temptation to group large numbers of feature classes into
feature datasets is irresistible.
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Feature datasets, however, have a cost associated with them.
Updates to a feature class in a feature dataset can potentially
ripple to other feature classes within the feature dataset that
participate in topological relationships. For example, when using
the shared editing tools in ArcMap to maintain shared geometry
in an integrated feature dataset, it is assumed that all of the simple
feature classes in a feature dataset participate in the topological
association. Therefore, when you edit the features within the
feature dataset with the shared editing tools in ArcMap, all simple
feature classes within that dataset are affected.

Use feature datasets to group classes that have topological
relationships with each other (that is, geometric networks and
planar topology). Beyond that, don’t overload feature datasets
with lots of feature classes. Having standalone feature classes (at
the database level) is perfectly acceptable. If you do want to
group your classes into feature datasets, try to group feature
classes based on those that are used together in your
applications.

Integrated feature datasets

Most vector datasets have features that share boundaries or
corners. Editing a boundary or vertex shared by two or more
features updates the shape of each of those features. This is
called a topological association.

A topological association means that some parts of the features’
shapes share the same location. In addition, different feature
classes in a feature dataset often share geometry between them.
For example, moving a slope boundary in one feature class would
also update a forest stand in another feature class.

Topologically associated feature classes in a geodatabase are
stored in an integrated feature dataset. You can use the
topological editing tools in ArcMap to maintain the topological
associations of features in an integrated feature dataset.

59



You create an integrated feature dataset by running the Integrate
command in ArcMap. All simple feature classes in an integrated
feature dataset are treated as part of the topological association.
So, it is important when modeling integrated feature datasets to
include only those simple feature classes that are part of the
topological association.

To learn how the Integrate command works, see Editing in
ArcMap.

For more information about topology in general, see Modeling
Our World.

Schema locking

In multiuser databases, more than one user may be reading and
editing the same data at the same time. To be able to work with
data in a geodatabase for applications such as ArcMap, the
application must assume that the schema for that data is fixed
while it is working with it.

For example, when you add a feature class from a geodatabase to
your map, its schema cannot be altered by you or another user.
Once you have removed the feature class from your map and no
other users are querying or editing that feature class, its schema
can be altered.

ArcMap, ArcCatalog, and other applications written with the
ArcInfo 8 Component Object Model (COM) components will
automatically acquire a shared lock when editing or querying the
contents of a geodatabase feature class or table. Any number of
shared locks can be acquired on a single feature class or table at
one time. When using ArcCatalog to modify schema—add a field,
alter rules, and so on—the application will attempt to acquire an
exclusive lock on the data being altered.
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An exclusive lock can only be acquired if no other locks—shared
or exclusive—are already on the data. If there are already other
locks on the feature class or table, ArcCatalog will not be able to
establish its exclusive lock and the schema will not be editable.
Once an exclusive lock has been acquired, no shared locks can be
applied, so the data will not be accessible in ArcMap or
ArcCatalog by another user.

Exclusive locks can only be acquired by the owner of the feature
class or table being modified and, therefore, only the owner can
ever modify the schema of an item in a geodatabase. Some of the
items that exist in a geodatabase—which are discussed in further
chapters—such as geometric networks, relationship classes, and
so on, have special schema-locking behaviors. Each of these is
discussed in its own respective chapter.

Schema locking in personal geodatabases works in much the
same way except the locks are databasewide. Once an exclusive
or shared lock is acquired on an item in a personal geodatabase,
that lock applies to all items in the geodatabase.
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Creating tables

You can create tables in a
geodatabase with an easy-to-
use table designer. If you
accept the designer’s defaults,
you will create a table that uses
simple row objects to represent
each row 1n the table.

When defining a table’s fields,
be aware that each database
has its own rules defining what
names and characters are
permitted. The designer checks
the names you type using a set
of common rules, but each
database 1s slightly different. If
you want more control over a
field’s data types or structure,
create the table directly in the
database.

If you have custom row objects
registered on your system, you
can choose to create a table in
which to store these objects.
Custom objects usually have a
set of required fields that are
necessary to record the state of
any particular object in the
table. »

For details about using configura-
tion keywords with ArcSDE, see the
ArcSDE configuration and tuning
guide for <DBMS> PDF file.
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Creating a table to store

simple objects

1. In the ArcCatalog tree, right-
click the database in which

you want to create a new
table.

2. Point to New.
3. Click Table.

4. Type a name for the table. To
create an alias for this table,
type the alias.

5. Click Next. »
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These required fields are
automatically prepopulated in
the table wizard. You will be
able to see these fields on the
fields panel, but you will not be
able to delete or modify them.
You will only be able to add
additional fields.

In the simple row table, the
OBJECTID field is an example of
a required field.

Using another table as a
template

When creating a new table, you can
use another table as a template.
Click Import, navigate to the table
whose field definitions you want to
copy, then click OK. Now you can
edit the field names and their data

types.

Deleting a field

Ifyou have entered a field that you
do not want to include in the new
table, select it by clicking its tab in
the grid, then press Delete.
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If your geodatabase does not
use ArcSDE, skip to step 8.

If you want to create the table
using a custom storage
keyword, click Use configura-
tion keyword and then type
the keyword you want to use.

Click Next.

To add a field to the table,
click the next blank row in the
Field Name column and type
a name.

Click in the Data Type

column next to the new field’'s
name and click its data
type.»

New Table HE

Specily the database storage configuration.

Confi Feyword

This gpticn uses the default storage parameters far the new
table/feature class

" Use configuration keyeord
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Tip

OBJECTID field

All simple tables in the geodatabase
require an ObjectID type field. The
ObjectID field uniquely identifies
each object stored in the table in

the database. The default ObjectID
field will not be deletable in this

wizard.
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10.

11.

12.

13.

14.

15.

16.

To create an alias for this
field, click the field next to
Alias and type the alias for
this field.

To prevent nulls from being
stored in this field, click the
field next to Allow nulls, click
the dropdown arrow, and
click No.

To associate a default value
with this field, click the field
next to Default Value and
type the value.

To associate a domain with
this field, click the field next
to Domain, click the
dropdown arrow to see a list
of the domains that apply to
this field type, and click the
domain.

To set other properties
specific to the type of field,
either click the property in
the dropdown list or type the
property.

Repeat steps 8 through 14
until all the table’s fields
have been defined.

Click Finish.

— Field Propertie:

Aligs

Cwvner type

Alloey MULL walues

Yes

Defaut Yalue
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Creating a table that e
Custom objects stores custom objects e oo o

Al [Parcel owners

If you do not have any custom
objects registered on your system,
the option to specify one when

1. Follow steps 1 through 3 for
creating a table to store
simple objects.

=T

" This table il store ESRI simple objects.

creating a table will be unavailable. B Thistettoe ] mtmatests e
2. Type a name for the table. To ST:\‘ECI the type of custom obiects that pou wil store in this
. . table.
create an alias for this table, Duner = o
Do

type the alias.

3. Click the second option to
store custom objects in the
table.

4. Click the dropdown arrow to
see a list of available custom
row objects and click the
object you want to store.

Cancel

Click Next. 6
6. Follow steps 6 through 16 for

creating a table to store

simple objects.
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Creating feature
datasets

When creating a new feature
dataset, you must define its
spatial reference. This includes
its coordinate system—either
geographic or a specific
projection—and the coordinate
domains—the minimum Xx-, y-,
z-, and m-values and their
precision. All feature classes in
the dataset must use the same
coordinate system, and each
coordinate of every feature in
all feature classes must fall
within the coordinate domains.
The exception to the rule is m
domains; feature classes in the
same feature dataset can have
different m domains.

When defining the coordinate
system, you can choose a
predefined coordinate system,
use an existing feature dataset
or standalone feature class as a
template, or define a custom
geographic or projected
coordinate system.
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Creating a feature
dataset with a predefined
coordinate system

1. In the ArcCatalog tree, right-
click the database in which
you want to create a new
feature dataset.

2. Point to New.
3. Click Feature Dataset.

4. Type a name for the feature
dataset.

5. Click Edit to define the
feature dataset’s spatial
reference. »
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Saving the coordinate
system

You can click Save As to save the
coordinate system as a .prj file.
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10.

Click Select or Import to set
the feature dataset’s spatial
reference.

Navigate to the spatial
reference you want to use, or
navigate to the feature class
or feature dataset whose
spatial reference you want to
use as a template.

Click Modify if you want to
change any parameters in
the coordinate system you
have chosen. Edit the
coordinate system’s param-
eters and click OK.

Click the X/Y Domain tab.

Type the minimum x-,
minimum y-, maximum Xx-,
and maximum y-coordinate
values for the dataset and
type the required precision
for the coordinate values. »

Spatial Reference Properties

Coordinate System | /¥ Domain | Z Domain | M Domain |

Mame: |NAD_1 927_StatePlane_slabama_East_FIPS_0101

& bbreviation:
Fiemarks:
Projection: Transverse_tercator
Farameters:
False_Easting: 500000.000000
False_Marthing: 0.000000
Central_Merdiar: -85.833333
Scale_Factor: 0.933360
Latituds_0f_Origin: 30500000
Linear Uit Foot_US (0.304807)
Geographic Coordinate System:
MName: GCS_Morth_American_1927

Select... | Select a predefined coordinate system |
Import a coordinate system and XY, Z and M

Lo

@

domains f1om an exisiing geodataset [c.g.

feature dataset, feature class, raster)
Mew =

i

Create a new coordinate system.

E dit the prapeties of the cutently seleeted

i
Modify. coordinate spstenm.

Clear Sets the coordinate spstem ta Unknown.

4d;

Save ds... Save the coordinate system to a file.

ok | cencel | apph

Spatial Reference Properlies

©

Coordinate System  #¢7" Didmain |ZDﬂmam| M Dnmaml

The coordinate range. o domain extent of the feature class, is
dependent upan the minimum = & ¥, maximnum 2 & Y, and Precision
wvalues. The Precizion iz the number of spstem units per unit of meazure,
and theretore specifies the degree of resolution,

Min |49345119n4m M Imﬁ‘11 T

bin Y

Precision: |125000

|E?4377 134154

Mas |Em 556503314 |

Cancel Apply
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Precision

Since the size of the spatial domain
is dependent on the value of
precision, when the precision is
changed, the maximum m- or z-
value will change to fit within the
size of the spatial extent. Similarly,
when the maximum m- or z-value
is changed, the precision will also
change to fit the domain extent.
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11. Click the Z Domain tab.

12. If any feature class in the
feature dataset will have
z-values, type the minimum
z-value and maximum
z-value for the dataset, then
type the precision required
for the z-coordinates.

13. Click the M Domain tab.

14. If any feature class in the
feature dataset will have
measures, type the minimum
m-value and maximum
m-value for the dataset and
then type the precision
required for the m-values.

15. Click OK. »

Spatial Reference Properties [ x]

Coardinate System | A Domain - Z Domai : fot-Brommrirr

The coordinate range, or domain extent of the feature class, is
dependent upon the minimum Z, masimum Z. and Precision values. The

Precision is the number of systern urits per unit of measure, and thersfore
specifies the degree of resclution

Min: |n Max 2147433 645

Frecision: (1000

TR I Cancel Apply

Spatial Reference Propeilies B
Cocrdinate System | %/¥ Domain | Z Domain M Diomain f——————

The coordinate range, or domain extent of the feature class, is
dependent upon the minimum M, magimum M, and Precision values. The
Frecision is the number of system units per unit of measure, and therefore
specifies the degree of resalution,

Wi |n Max 2147483645

Precision:  [1000

U I Cancel Lpply |
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16. To see the details of your
new dataset’s spatial
reference, check Show
Details.

17. Click OK.

Feature Dataset

=]
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Editing predefined
parameters

You can easily create variations of
a predefined coordinate system.
For example, choose a predefined
datum from the dropdown list; the
text boxes now contain the selected
datum's parameters, and their
contents are read-only. Now choose
<custom> from the datum
dropdown list. The contents of the
text boxes do not change, but you
can now edit their values. Type a
name for your datum in place of
<custom=>.

Saving the coordinate
system

You can click Save As to save the
coordinate system as a .prj file.
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Defining new geographic
coordinate systems

1.

Follow steps 1 through 5 for
creating a feature dataset
with a predefined coordinate
system.

Click New and click Geo-
graphic.

Type a name for the coordi-
nate system.

Type the parameters for a
custom datum or choose a
predefined datum from the
dropdown list.

Type the angular unit or
choose a predefined angular
unit from the dropdown list.

Type the degrees, minutes,
and seconds defining the
prime meridian’s longitude or
choose a predefined prime
meridian from the dropdown
list.

Click OK.

Follow steps 9 through 16 for
creating a feature dataset
with a predefined coordinate
system.

Spatial Reference Properties

Coardinate System |><N Domain | Z Damain | M Damein |

Name:  Unknown

Details:

I]
Select.. I Select a predefined coordinate system.

Import & coordinate system and X7, 2 and M

Impart.. I domains from an existing geodataset [e.qg.,

feature dataset. feature class, raster).

| New ~i Cieale a new cooidinate spatem

it the propeties of the conetly selactad
Praojected ordinate system.
[Clear, | Sets the coardinate system ta Unknown,
SavEds | Save the coordinate system to a file.

ok |[Ccamesl | e |
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For information about which
parameters are appropriate for
which projection, see Understand-
ing Map Projections.
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Defining new projected
coordinate systems

1. Follow steps 1 through 5 for
creating a feature dataset
with a predefined coordinate
system.

2. Click New and click Pro-
jected.

3. Type a name for this coordi-
nate system.

4. Choose a projection from the
dropdown list and type the
appropriate parameter
values for that projection.

5. Type the linear unit or
choose a predefined linear
unit from the dropdown list.

6. Click Select or New to set the
geographic coordinate
system.

7. Navigate to the geographic
coordinate system or
navigate to the feature class
or feature dataset whose
geographic coordinate
system you want to use as a
template.

8. Click Modify if you want to
change any parameters in
the geographic coordinate
system you have selected.

9. Click OK.

10. Follow steps 9 through 16
for creating a feature dataset
with a predefined coordinate
system.

Spatial Reference Properties

Coordinate System |></Y Domain | Z Domai | M Domain |

Narne: |U kg

Details:

Select..

Import
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Select a predefined coordinate system.
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Gengiaphic it the properties of the curently selected
dinate syster

[Clear, Sets the coordinate spstem to Unknown.
Savels.. Save the coordinate systen to a file

0K | Cancel I

Apply

Piojected Coordinate System Properties

Projected Coordinate System Properlies |

Mame: IMpﬁCustomﬁPCS —
 Projection
Marne: ILathrt_EDnlurmal_EDnlc =l
Parameter “Walug ﬂ
Falze_Fasting 914401 328300
Falze_Morthing 504500 603600
Certral_Meridian -105.500000
Standard_Parallel_1 57 233333
Standard_Parallel_2 55 433333
Ee—— o 1=
i~ Linear Lini ——
Marne: IFDEI_EIalkE =l
eters per unit ID 047972651151

~ Geographic Conidinate 5

Name: GCS_North_Amenican_1983
Alis:

Abbreviation:

Remarks:

Angular Unit: Degree [0.017453]
Prirne eridian: Greenwich [0.000000)
K|

j Select..

Mewy.

-
W) Madify...

o]

Cancel I

&pply | Help
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Creating feature
classes

You can create feature classes
in a geodatabase with
ArcCatalog. If you accept the
wizard’s defaults, you will
create a feature class that uses
simple feature objects—points,
lines, or polygons—to repre-
sent its features. You can also
create features with custom
behavior.

When creating a feature class,
you must define the geometry
field’s properties such as its
spatial index and the geometry
type. When creating a
standalone feature class, you
must define its spatial refer-
ence. All feature classes in a
feature dataset must use the
same spatial reference, which
was defined when the feature
dataset was created. The
exception to the rule is m
domains; feature classes in the
same feature dataset can have
different m domains. »

For details about using configura-
tion keywords with ArcSDE, see the
ArcSDE configuration and tuning
guide for <DBMS> PDF file.
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Creating a feature class
in a feature dataset

1. In the ArcCatalog tree, right-
click the feature dataset in
which you want to create a
new feature class.

2. Point to New.
Click Feature Class.

4. Type a name for the feature
class. To create an alias for
this feature class, type the
alias.

5. Click Next. »

Bl Catalog

@

@ o

= (@ C\Data

[ LandbaseData

{53 UtiltyData

Sl WateData
g Coverages
Electric_Utiities
Marntgomery

Landhase

(1 o

Water Copy ik
] Quners 3 b Gl

£33 water Uit o,
5 Electiic ¥ Delete
Electic2 Flensme
J PARCELS Belresh

16509150

£ 1650178

PARCELS

7-{@ Diworkingharckans

789 Database Connectic
.G Geocoding Services

Feaiter s Y sioned

Ariclyze

Import »

7\ Search Results
728 Internet Servers Export »
FriviEges. .
Propeties

New Feature Class

5 Geometic Network

Belationship Class...

Name: [Foad_c |
Alias [Fioad centerlnes I
.

& This Feature class will store ESRI simple features [2.0.. pairt.
i, polygor).

© This feature class will store annatation features, netwark
fieatures, dimension features, o custom objects.

Select e ype of custon ohjests thatyou wil store i
featire clEss

5l

< Back

Cancel
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If you have custom features
registered on your system, you
can choose to create a feature
class i which to store these
objects. Custom features
usually have a set of required
fields that are necessary to
record the state of any
particular feature in the feature
class.

These required fields are
automatically prepopulated in
the feature class wizard. On the
Fields panel, you will be able to
see these fields, but you will
not be able to delete or modity
them. You will only be able to
add additional fields.

In the simple feature class, the
OBJECTID and Shape fields are
examples of required fields.

Using another feature

class as a template

When creating a new feature class,
you can use another feature class
as a template. Click Import,
navigate to the feature class whose
field definitions you want to copy,
and then click OK. Now you can
edit the field names and their data

types.
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If your geodatabase does not
use ArcSDE, skip to step 8.

If you want to create the table
using a custom storage
keyword, click Use configura-
tion keyword and type the
keyword you want to use.

Click Next.

To add a field to the feature
class, click the next blank
row in the Field Name
column and type a name.

Click in the Data Type

column next to the new field’'s
name and click its data

type. »

New Feature Class

Specily the database storags configuiation

Configuation Kepword

@& Default

This option uses the default storage parameters for the new

table/feature class

© Use ion keyword

(7]

This option allows you ta speciy & configuration kepward which
references the database storage parameters 1ot the new

table/feature class.

New Feature Class

< Back I Next » I

Cancel

@

Field Name Data Type ﬂ
OBJECTID Object D
SHAPE Geometry
Prefix Text
hame Text
Type Long Integer =]
Short Irteger
Float us
Click any field to see its propestiss. ?c';”‘ﬁ
~Field Properies e
Alias Biok
Allow NULL values ves Geometry
Default valus
Comain |
Frecision o |

Import

To add a new field, type the name into an empty row in the Field Name colurn,
click. in the Data Type column to choose the data type, then edit the Field

Propetties.

<Back [ Fren |

Cancel

&
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Tip

OBJECTID and Shape fields
All simple feature classes in the
geodatabase require an ObjectID
and geometry type fields. The
default ObjectID and geometry
fields will not be deletable in this

wizard.

CREATING NEW ITEMS IN A GEODATABASE

10.

11.

12.

13.

14.

15.

To create an alias for this
field, click the field next to
Alias and type the alias for
this field.

To prevent nulls from being
stored in this field, click the
field next to Allow nulls, click
the dropdown arrow, and
click No.

To associate a default value
with this field, click the field
next to Default Value and
type the value.

To associate a domain with
this field, click the field next
to Domain, click the
dropdown arrow to see a list
of the domains that apply to
this field type, and click the
domain.

To set other properties
specific to the type of field,
either click the property in
the dropdown list or type
property.

Repeat steps 8 through 14
until all the table’s fields
have been defined. »

— Field Properties

Aliss

Road type

Allowe MULL values

Ves

Default “alue
Domain

Precizion

06
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The Spatial Reference
button

When adding a feature class to a
feature dataset, this button lets you
review the feature dataset's spatial
reference parameters; however,
you can t change them. The
exception to the rule is m domains;
feature classes in the same feature
dataset can have different m
domains.
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16.

17.

18.

19.

20.

21.

22.

23.

Click the name of the
geometry field in the Field
Name column.

To create an alias for the
geometry field, click the field
next to Alias and type the
alias.

To prevent null shapes from
being stored, click the field

next to Allow nulls, click the
dropdown arrow, and click

No.

Click the field next to
Geometry Type, click the
dropdown arrow, and click
the type of features you want
to store in this feature class.

To set the spatial index grid
parameters for the feature
class, click the fields next to
the grid size you want to
specify, and type the grid
value.

If you want the shapes in this
feature class to store z-
values, click the field next to
Contains Z values, click the
dropdown arrow, and click
Yes.

If you want the shapes in this
feature class to store m-
values, click the field next to
Contains M values, click the
dropdown arrow, and click
Yes.

Click Finish.

— Field Froperties
s |SHaPE
Alloy MULL values e
Geanetry Tyge fe o

Ay Mum Pairts

]

Grid 1

1000

Grid 2

]

Grid 3

]

Containg £ values

Mo

Cortainz M values

Mo |

Default Shape field

Wes L

Shatial Reference

MAD_1927_StatePlane 4l

0006 6
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Saving the coordinate
system

You can click Save As to save the
coordinate system as a .prj file.

For examples of how to define new
geographic and projected coordi-
nate systems, see ‘Creating feature
datasets’in this chapter:

CREATING NEW ITEMS IN A GEODATABASE

Creating a standalone
feature class

1. Follow steps 1 through 22 for
creating a feature class in a
feature dataset.

2. Click the Spatial Reference
Properties button to define
the feature class’s coordinate
system.

3. Click Select or Import to set
the feature dataset’s spatial
reference.

4. Navigate to the spatial
reference you want to use or
navigate to the feature class
or feature dataset whose
spatial reference you want to
use as a template. Click Add.

5. Click Modify if you want to
change any parameters in
the coordinate system you
have chosen. Edit the
coordinate system’s param-
eters and click OK. »

New Feature Class HE
Field Name: Data Type H
CBJECTID Chject IO
[SHAPE Geometry
=
Click ary field to see its properties.
- Field Properti
Alias |sHAFE
Al MULL values TEs
Gaometry Type Polygon
Brgy Hum Poirts 0
Grid 1 1000
Grid 2 o
Grid 3 o
Cortains Z values Mo
Cortains M values Mo
Detautt Shape field Yes
Spatial Reference Unknown 9
Import...
To add a new field, ype the name into an empty row in the Field Name column,
click in the: D ata Type column to choose the data type, then edit the Field
Propettes
<Back [ Frsh | Cancel

Spatial Reference Properties [x]

Coordinale System | X4 Domain | 2 Demain | M Domain |

Name:  MAD_1927_StatePlane_Alsbama East_FIPS_(101

Abbreviation:
Flemarks:
Projection: Transverse_Mercator
Parameters:
Fase_Easting, 500000.000000
Fatse_Northing: 0.000000
Central_Meridiar: -85 833333
Scale_Factor: 0.939360
Lattude_OF Origin: 30500000
Linear Uni: Foot_LIS (0.304301)
Geomaphic Coordinate Spstem:
Wame: GCS_Morth_American_1927

Select.. Selsct & predafined cooidinats system |

Import & coordinate system and /Y, 2 and M

domains fiom an existing oeodatase (.0, I

feature dataset, feature class. raster).

New =| Create anew coodinats system

Moty Edit the properties of the curently selected
JE—— |

©

EGOIATIEE THEten.

Clear Sets the comrdinate system to Unknown
Saveds.. | Savethe coordinats system to a file

ok | Camel Apply

()

®
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Using another feature

class as a template for the
spatial reference only

Click Import to populate the Spatial
Reference Properties dialog box
with information from another
feature class. You can then
customize the template s spatial
reference.

Specifying a custom
coordinate system

To modify a predefined (or a
template s) coordinate system or to
define a custom coordinate system
from scratch, click Custom on the
Coordinate System dialog box.
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Click the X/Y Domain tab.

Type the minimum x-,
minimum y-, maximum Xx-,
and maximum y-coordinate
values for the dataset and
type the required precision
for the coordinate values.

Click the Z Domain tab, if
present. If your feature class
does not store z-values, skip
to step 10.

Type the minimum z-value
and maximum z-value for the
dataset, then type the
precision required for the
z-coordinates. »

Spatial Reference Properties

Coordinate System X/ Dimain IZ Domain | M Damain |

The coardinate range. ar domain extent of the feature class. is
dependent upan the minimur #4 & Y. masimum ¥ &Y, and Precision
values. The Precision is the number of spstem units per unit of measure,
and theretare specifies the dearee of resalution.

Min¥ |433451 150404 Max

Miny.  [Er4ErrmEass Mar:
Precision:  [125000

|51 BE1.053564

IBEﬂ BEE.902314

Cancel I Apply

Spatial Heference Properties

Caordinate System | /v Domain - Z Demain | M Darnain |

The coordinate range, or domain extent of the feature class, is
dependent upon the minimun £, masimum £, and Precision values. The
Precizion is the number of spstem units per urit of measure, and therefare

specifies the degree of resolulion
Min ID Max: 2147483645

Precision ITUUU

Cancel Apply
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. present. If your feature class
Precision

does not store m-values,
Since the size of the spatial domain skip to step 12
is dependent on the value of P P

Spatial Reference Properties

Caordinate System | /7 Damain | Z Domain M Domain |

The coordinate range, or domain extent of the feature class, is

precision, when the precision is 11. Type the minimum m-value dependent Upan the minimum M, masimum M, and Presision valies. The

. . . Precision is the number of spstem units per unit of measure, and thersfore
changed, the maximum z-value will and maximum m-value for specifies the degres of resolution .
change to fit within the size of the the dataset and then type the b o Max  [DeTEIEAS
spatial extent. Similarly, when the precision required for the O
maximum z-value is changed, the m-values. —

precision will change to fit the
domain extent.

12. Click OK.

Cancel Spply
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Creating a feature class
that stores custom
features

1.

Follow steps 1 through 3 for
creating a feature class in a
feature dataset.

Type a name for the feature
class. To create an alias for
this feature class, type the
alias.

Click the second option to
store custom objects in the
feature class.

Click the dropdown arrow to
see a list of available custom
features, then click the
feature you want to store.

Click Next.

Follow steps 6 through 23 for
creating a feature class in a
feature dataset.

New Feature Class

Name:

Blias:

IB Lildings

21

IBuiIdmg footprints

L

~Tpi

line, palygen.

features, dimension features, or custom obiects.

Select the type of oustom abjects that you wil store inthis

feature class

£ This feature class wil store ESR simple features [2.a.. paint,

& This feature class wil store annatation features, network.

Bulding

|

ESRI Annotation Feature
ESRI D ion Feat

< BEck

Next >

Cancel

(5]
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Creating indexes

Once you have data in a table
or feature class, you may want
to create attribute indexes to
make your queries faster.
Spatial indexes increase the
selection speed of graphical
queries on spatial features. An
attribute index is an alternate
path used by the DBMS to
retrieve a record from a table. It
is much faster to first look up
the index and then go to the
appropriate record than to start
at the first record and search
through the entire table.

Attribute indexes can be
created for single or multiple
fields on the feature class and
table property pages. Once an
index has been added, it can be
deleted and readded at any
point in the lifetime of the
feature class or table.

You can use the same property
page to delete a spatial index
from and add a spatial index to
your feature class.

You can modify the spatial
index for an ArcSDE feature
class by deleting the index and
reading it. You cannot access
the features stored in an
ArcSDE feature class if it
doesn’t have a spatial index. »
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Creating a new attribute
index

1. In the ArcCatalog tree, right-
click the table or feature class
for which you want to create
an index.

Click Properties.
Click the Indexes tab.
Click Add.

Type the name for the new
index.

6. Check the Unique check box
if your field values are
unique. Check the Ascending
check box to create an
ascending index. Data in an
ascending index is returned
in ascending order.

7. Click the field or fields for
which you want to build this
index.

a M 0o DN

8. Click the arrow button to
move the fields to the Fields
selected list.

9. Use the up and down arrows
to change the order of the
fields in the index.

10. Click OK. »

Table Properties

NamenypeI Figlds Indeses |Suhlypes Relationships

r Attribute Indexes
FDO_Raowid

Unigue: Tes

Azcending: Yes
Fields:

Delete

Fowid_

= Spatialindes
(Grid 7
(Grid2;
(rid 2

Eiele)

Lelete

0k

Cancel | Apply I Help:

Add Attribute Index

Mame: |5neet_'index

™ Unigue _I

[« 1O

[~ ascending I

- Fields

Cancel |
0

Fields available:

Figlds selzcted:

SIDE
PARITY
SOUNDEX
BUFFALO0_
BUFFALO_ID

FRE_DIR:
STREET_MAME
STREET, TYPE

|

]

=l

BUFFALO_
T_ADD

it &
= =

—— o

L7

(8]

79



Building a new spatial index for 11. Click Apply to build the Table Properties HE

an ArcSDE feature class is a index and close the property Hame/Type | Filds Indetes | Subiypes | Foktionships |

very server-intensive opera- page. - Altibute Inderes

tion—it should not be done on s — Add
very large feature classes when pate_|
a large number of users are

logged in to the server. Urique: No

Azcending: Mo
Figlds:

E
Deleting an index

You can delete an index by clicking
it in the Attribute Indexes list and

cki = Gpatial
clicking Delete. et e
Girid 1 |
A
[Grid 2

i3 =

Apgy

Cloze I Lance] |

|
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Tip

ArcSDE spatial indexes

For more information on what it
means to have an ArcSDE feature

class with no spatial index, see
Managing ArcSDE Services.

CREATING NEW ITEMS IN A GEODATABASE

Modifying the spatial

index

1. In the ArcCatalog tree, right-
click the feature class whose

spatial index you want to
modify.

2. Click Properties.
3. Click the Indexes tab.

4. If there is already a spatial

index, you must first delete it.
If there is no spatial index,
skip to step 6.

5. Click Delete.
6. Click Add.
7. Type new index parameters if

you do not want to use the
ones already in the settings
for this feature class.

8. Click OK.
9. Click OK to build the spatial

index and close the property
page.

Feature Class Propertie::

Mame/Type | Fields

Indexes | Subtypes Relatmnshipsl

[ Attribute |ndexes

Unique: Yes

Agcending: Yes

Figlds:

Add

Delete |

FID

— Spatial Index

Grid 2: 0.000000
Grid 3: 0.000000

Grid 1: 1000.000000

(] )

Dla | Cancel Apply Hels: |

o

Add Spatial Index [ %]
Gid1:  [1500

Gid 2 [0.000000

Gid&  [0000000

Caricel
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Granting and
revoking
privileges

If you want to let other data-
base users view and/or modify
the contents of any items, you
must grant them the privilege to
do so. The same tool for
granting privileges can also be
used to revoke privileges from a
particular database user.

You have several options when
granting privileges. You can
specify that a user has no
privileges. You can grant
“select” privileges, meaning
that they can view, but not
modify, the contents of an item.
Alternatively, you can grant a
user full privileges (Select,
Update, Insert, and Delete) to
both view and modify the
contents of an item.

Granting or revoking privileges
on a feature dataset causes all
of its contents to have the same
privilege changes. When you
add new items to a feature
dataset or build a geometric
network (see Chapter 9,
‘Geometric networks’), you will
need to grant privileges on the
feature dataset again.
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In the ArcCatalog tree, right-
click the item or items for
which you want to grant
privileges.

Click Privileges.

Type the name of the user
whose privileges you want to
change.

Click the privileges you want
them to have. UPDATE,
INSERT, and DELETE will
only be active if SELECT is
clicked, and these work as a
unit. If you leave all options
unchecked, the user will
have all access privileges
revoked.

Click Apply to change the
privileges.

E Catalog

@ D hwwarkingharck anzaszdatahaccess
G CQ Database Connections
i--#3] Add OLE DB Connection

i-#3) Add Spatial Database Cornection
Eg mickey_gdb

@ Geocoding Services

@ gdb. Grlltilities

EF gdb.Montyheater

P gdb.MontyLand=--

12 odb CAGISDat ne

Delet
5 gdb.Erik-Scher —EEe
Fename

EP odb LI54 Befrash

-5 gdb. Dimensian

L gdb.wat

I odb.Girlltls_ctg Analze

EF gdb.Simplet et N

Eil gdb Indexes Hew
-5 odb Misc Import

-5 gdb. Parcels

LR gab.Roads Expart

[&] gdb PARCELS

3 b, Grlandba; T2 Copy CikC
EP db Electric E Easte (S

Femistends Yemsinned

i Privileges

Enter the uzermame whoze privileges pou want to modify,
Igdb

I [=1 B3

— Privileg,

all the options unchecked.

¥ SELECT. The user may quen the selected ohject(s) data

Specify what privieges you want thiz uzer to have on the selected
object(z]. IF you do not want this user to have any privileges, then leave

¥ UPDATE. The user may madify the selected objects) data

W INSERT. The user may add new data to the selected object(s). |

[% DELETE. The user may delete data from the selected object(s).

Ok Cancel |

o
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Migrating existing data into a geodatabase

IN THIS CHAPTER

How data is converted
Importing shapefiles
Importing coverages
Importing tables

Importing a geodatabase feature
class

Importing a CAD feature class
Importing rasters
Copying geodatabase data

Loading data into existing simple
feature classes and tables

Registering ArcSDE layers and
tables with the geodatabase

Analyzing geodatabase data

With ArcCatalog, you can import and load shapefiles, coverages,
computer-aided design (CAD) data, and INFO and dBASE tables into a
geodatabase. ArcCatalog also lets you move data between personal
geodatabases and ArcSDE (formerly SDE) geodatabases. All of these data
import, data loading tools, and wizards are accessible from ArcCatalog and
ArcToolbox.

If your existing data is stored in a format other than one listed above or
those discussed in this chapter (such as TIGER® files), ArcToolbox has the
tools you need to convert that data into a format that can be imported or
loaded into the geodatabase.
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How data is converted

ArcCatalog and ArcToolbox each contain tools to import spatial
data from coverages, shapefiles, and CAD feature classes into a
geodatabase. They also contain tools for importing nonspatial
data from INFO and dBASE tables. Tables, coverages, and
shapefiles can also be imported in other ways. However, it is
recommended that you use these tools or a custom application
written with the ArcInfo COM components to import data into a
geodatabase for the following reason:

When a shapefile, coverage, or CAD feature class is imported
using an ArcCatalog or ArcToolbox tool, a geodatabase feature
class is created to store the features. This feature class stores
both the geometry and atfributes from the input data. The feature
class is automatically registered with the geodatabase system
tables so that it can participate in relationships and geometric
networks, have validation rules, and so on. Similarly, when a
table is imported, a table is created in the geodatabase and
automatically registered with the geodatabase system tables.
Coverages, shapefiles, and CAD feature classes are imported into
ESRI simple feature classes. INFO and dBASE tables are imported
into ESRI simple row tables.

Any table, shapefile, coverage, or CAD feature class that is
imported by some other mechanism will not be registered with the
geodatabase system tables and will therefore not be a true
geodatabase feature class or table. The ArcInfo system has tools
to register these feature classes and tables with the geodatabase:;
these tools will be discussed later in this chapter.

There are some basic rules about loading data into a geodatabase
that are discussed later in this chapter. Briefly, these rules are:

* Try to do all your data loading before versioning your data.
* Try to load all your data before building geometric networks.

» Ifyou load lots of data into a versioned geodatabase, run
compress to reduce the size of the delta tables.

84

Spatial reference

When you import shapefiles, coverages, and CAD feature
classes, you create a new standalone feature class, a new feature
dataset and feature class, or a feature class in an existing feature
dataset. In the first two cases, you have to define a spatial
reference.

If your coverage, shapefile, or CAD feature class has a defined
projection, the import tools will automatically create the new
feature class with the same projection, unless you specify
otherwise. If you do choose to import the data into a different
projection than the source data is in, the features will automati-
cally be projected.

Because all feature classes in a feature dataset share the same
spatial reference, you must only specify a new spatial reference
when loading the first feature class or when creating the feature
dataset in ArcCatalog. For more information about spatial
references, see Chapter 3, ‘Creating new items in a geodatabase’.

Spatial index grid size

Each of the data importing tools suggest a grid size based on the
spatial reference, average feature size, and number of features in
the input shapefile or coverage. The suggested grid size is only
an approximation. You can determine the optimum grid size for
any feature class by examining the data and the needs of the
application querying it.
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Data mapping

When you convert data from one format to another, a question
arises about how data of a specific type maps from one format to
the other. Importing data into the geodatabase is no exception. In
this case, how both the spatial type and the attribute field type
map from one data type to another must be considered. For ecach
geodatabase field type, the field itself is persistently stored in the
database differently depending on which database management
system (DBMS) stores the geodatabase.

All feature class and attribute item types in coverages are mapped
to geometry and field types in the geodatabase. More than one
feature class type in a coverage will map to the same geometry
type in the geodatabase. For example, points, tics, and nodes all
map to geometry type point. Table 1 illustrates the mapping of
feature class type to geodatabase geometry type between
coverages and the geodatabase.

Coverage and INFO table items are mapped based on a combina-
tion of their type and their width. For example, an item of type I
can map to a short integer, long integer, or double, depending on
its width. Table 2 summarizes the item to field type mapping
between coverages and the geodatabase.

MIGRATING EXISTING DATA INTO A GEODATABASE

Table 1: Coverage feature class to
geodatabase geometry type mapping

Coverage feature class Geodatabase geometry
point point

arc line (polyline)

polygon polygon

node point

tic point

region polygon

route line (polyline) with measures
annotation annotation*

*Annotation in the geodatabase is not a geometry type but is implemented
as a feature type. For more information on annotation feature classes in
the geodatabase, see Chapter 7, ‘Managing annotation’.
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Table 2: Coverage, INFO item to geodatabase
field mapping

Table 3: Shapefile to geodatabase geometry
type mapping

ltem type Item width Geodatabase field type Shapefile Geodatabase geometry
B 4 long integer point point

C 1-320 text point M point with measures

D 8 date point Z point with Zs

F 4 float polyline line (polyline)

F 8 double polyline M line (polyline) with measures
I 14 short integer polyline Z line (polyline) with Zs

I 5-9 long integer polygon polygon

I 10-16 double polygon M polygon with measures
N 1-9 float polygon Z polygon with Zs

N 10-16 double multipoint multipoint

Like coverages, all feature and attribute types in shapefiles are multipoint M multipoint with measures
mapped to geodatabase geometry and attribute types. Shapefile multipoint Z multipoint with Zs

feature types are very close to the different geometry types
stored in a geodatabase, so their mapping is more straightfor-
ward. This is illustrated in Table 3.
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Each different shapefile and dBASE field type maps to a single
geodatabase type independent of field size. The exception is the
Number type field, which will map to a long integer if its number
of decimals is zero and to a double if its number of decimals is
greater than zero. The shapefile and dBASE field type to geodata-
base field type mapping is summarized in Table 4.
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Table 4: Shapefile, dBASE field to geodatabase
field mapping

Field type Field width Geodatabase field type
date - date

string 1-255 text

boolean - short integer
number 1—4 (decimals = 0) short integer
number 5-9 (decimals =0) long integer
number 10-19 (decimals = 0) double

float 1-13 float

float 14-19 double
number 1-8 (decimals > 0) float

number 9-19 (decimals > 0) double

When converting CAD feature classes from AutoCAD® DWG,
MicroStation® DGN, and Drawing Interchange File (DXF) formats
to geodatabase feature classes, the geometric features found in
the CAD drawing are mapped to geodatabase geometry. This
mapping is summarized in Table 5.

Table 5: CAD to geodatabase geometry type
mapping

CAD feature class Geodatabase geometry
point point

polyline line (polyline) with Zs
polygon polygon with Zs

MIGRATING EXISTING DATA INTO A GEODATABASE

The properties that are inherent to CAD features are preserved in
the output feature class’s attribute table. These attributes include
entity type, layer, color, and linetype, as well as complex informa-
tion, such as tag data, block attributes, and database linkage
values. The CAD field type to geodatabase field type mapping is
summarized in Table 6.

Table 6: CAD field to geodatabase field
mapping

Field type Geodatabase field type
string text

integer long integer
double double

Importing a geodatabase feature class

You can use the Feature class to Geodatabase tool in ArcCatalog
and ArcToolbox to import feature classes from one geodatabase
to another or to import features from one feature class into a new
feature class in the same geodatabase. This tool creates simple
feature classes only and does not preserve object identity.

Therefore, when you use this tool to import a custom or network
feature class, a new simple feature class is created and the
geometry and attributes of each feature are imported. If the input
feature class has any subtypes (Chapter 5), default values
(Chapter 5), relationships (Chapter 6), and so on, they are not
imported along with the features.
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Analyzing geodatabase data

If your geodatabase is stored in a DBMS, such as Oracle, SQL
Server, DB2, or Informix, the Analyze command in ArcCatalog can
be used to update the DBMS statistics on your datasets. The
Analyze command updates the statistics of business tables,
feature tables, and delta tables and the statistics on those tables’
indexes.

The type of DBMS that your geodatabase is stored in will dictate
which statistics the Analyze command updates. For more
information on your DBMS, see the ArcSDE online
documentation. For more information on when you should run
the Analyze command on your data and which tables should be
analyzed, see Chapter 13, “Working with a versioned
geodatabase’.

Copying and moving geodatabase data

In addition to the Feature class to Geodatabase tool, ArcCatalog
contains tools to directly move and copy data between
geodatabases while preserving object identity, subtypes,
relationships, network connectivity, and so on. With this method
of copying data, you can copy entire feature datasets or
individual feature classes between geodatabases.

When the data is copied, the copy has all the behavior of the
original data; any attribute domains referenced in the original
geodatabase are copied along with the feature class or table. If
the feature class or table participates in a relationship class, then
that relationship class, along with the feature class or table it is
related to through that relationship class, is also copied. As an
example, if you copy a feature class with feature-linked
annotation, the feature-linked annotation class is automatically
copied with the feature class.
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If you are copying a feature class into an existing feature dataset,
cither in the same geodatabase or in another geodatabase, then
the spatial reference of the feature class and the feature dataset
must match. If the spatial references do not match, you will not be
able to copy the data.

You can move feature classes and relationship classes in and out
of, or between, feature datasets in the same geodatabase by
dragging and dropping them in ArcCatalog. When moving a
feature class into a feature dataset, the feature class and the
feature dataset must have the same spatial reference.

If you copy or move a network feature class, all the feature
classes that participate in the network, and the geometric network
itself, are also copied or moved with the feature class.

Coverage annotation

In the geodatabase, annotation is not a geometry type but a
feature type. Coverage and shapefile features are imported into
feature classes that store ESRI simple features with geometry
types of point, line, or polygon; annotation is stored in feature
classes that store annotation features.

You cannot import a coverage annotation feature class into the
geodatabase using one of the data loading tools or wizards. A
different process exists for converting coverage annotation to the
geodatabase. This process is described in Chapter 7, ‘Managing
annotation’.

Data conversion versus data loading

The tools and wizards for importing coverages, shapefiles, and
INFO and dBASE tables into the geodatabase require that each
shapefile and coverage feature class be loaded into a new feature
class and each INFO and dBASE table be loaded into a new table.
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SimpleJunctionFeature
A

MeterBox Meter
MeterlD Contains MeterlD
Height 0.1 Serial_No
Width Age
Shapefile:

‘ Shape‘ MeteriD ‘Height‘ Width‘ SeriaI_No‘Age ‘

——

This diagram shows how you may use the Object Loader or Simple Data
Loader to populate a geodatabase schema from a shapefile with different
schema.

The feature class or table cannot exist before you begin the
import process.

Because an existing feature class or table can be in any number of
states, a separate data-loading tool is required to load data from a
shapefile, coverage feature class, INFO table, or dBASE table into
an existing geodatabase feature class or table.

A feature class can be in one of two states:
¢ Nonversioned simple data
* Tersioned simple, network, or custom object data

In the case of nonversioned simple data, an edit session is not
required to insert new features or rows into the table or feature
class. Once loaded, all data is visible in all versions of the
database. This data-loading operation is performed with the
Simple Data Loader Wizard in ArcCatalog. For information on how
to use this wizard, see ‘Loading data into existing simple feature
classes and tables’ in this chapter.
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In case of versioned simple, network, or custom objects, an edit
session is required to insert new records into the table or feature
class to ensure that the network connectivity and version
information is managed correctly. This data-loading operation is
performed with the Object Loader Wizard in ArcMap. For more
information on the Object Loader, see Chapter 12, ‘Editing your
geodatabase’.

As an example of when you might use the Simple Data Loader or
the Object Loader, consider the following:

You have generated your schema using the CASE tool Schema
Generation Wizard (see Chapter 11, ‘Building geodatabases with
CASE tools’), and you have a simple junction feature class called
MeterBox and a table called Meter. MeterBox and Meter partici-
pate in a one-to-many relationship class (see Chapter 6, ‘Defining
relationship classes’). MeterBox has the attributes MeterID,
Height, and Width. Meter has the attributes Serial No and Age
and the embedded foreign key MeterID, which relates the meter
to its meter box.

In your shapefile database, you have maintained your meter
boxes and meters in a single shapefile that has the attributes
MeterID, Height, Width, Serial No, and Age. You can use the
Object Loader to take the data in that shapefile and split it
between the MeterBox feature class and the Meter table while
maintaining the relationships between the meter and its meter box.

Use the Object Loader to load the shapefile into the MeterBox
feature class, matching the MeterID, Height, and Width fields
from the shapefile with those in the feature class. Repeat the
process, loading the shapefile into the table (only the attributes
will be loaded), matching Serial No, Age, and MeterID. Since the
objects in MeterBox are related to objects in Meter by the
embedded foreign key MeterID, the relationships will be main-
tained during the data-loading process.
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Importing ArcStorm and Map LIBRARIAN data

ArcMap and ArcCatalog display and query ArcStorm and Map
LIBRARIAN data that is served by ArcSDE for Coverages.
ArcSDE for Coverages layers are treated in the same way as
ArcSDE 8 layers in that they can be displayed and queried, but
they can’t be edited. To import ArcStorm and Map LIBRARIAN
data into a geodatabase, use the Feature Class to Geodatabase
tool described in ‘Importing a geodatabase feature class’ later in
this chapter.

Loading data into an existing schema

One of the ways to design your geodatabase data model is to use
Unified Modeling Language (UML) and Computer-Aided
Software Engineering (CASE) tools. When you do this, you use
the Schema Wizard in ArcCatalog to translate your UML design
into an empty geodatabase schema—that is, a set of feature
classes, tables, relationship classes, geometric networks, and
rules (see Chapter 11, ‘Building geodatabases with CASE tools’).
You may want to start directly editing that schema to build your
database, or you may want to populate that schema with existing
data. When loading data into a geodatabase schema, you must
consider how your database’s performance will be impacted,
especially when working with network data.

There is more than one strategy for loading data into an existing
database schema. Each strategy has its limitations and affects
performance of the database. The strategies and performance
considerations of each are outlined below.

If you have generated your schema using CASE tools, there are
two strategies you can use to load your data:
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Strategy 1: Using the Simple Data Loader:

1. Use the Schema Generation Wizard to create the empty
geodatabase schema from your UML model in your database.

2. Delete any networks that were created. This will also delete
any associated connectivity rules and class extensions.

3. Load all of your data into your database using the Simple Data
Loader in ArcCatalog.

4. Build any required networks using the Build Geometric
Network Wizard in ArcCatalog or ArcToolbox.

el Reapply UML with
the Schema

Generation wizard

&
)
[—)

Create UML

ﬁgﬁ =
MS
Repository
Generate schema

with the Schema |
Generation wizard

=

Use the Build Gemetric
Network wizard to build
any required networks

Register the data

@ ~a as versioned

Shapefiles *

ArcCatalog

Use the Simple Data L= 4

Loader in ArCatalog to
load data. l

Delete any

ArcCatalog
networks

Geodatabase

Loading data into an existing geodatabase schema: Strategy 1
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5. Use the Schema Generation Wizard to reapply the UML to the
existing data to re-create the network connectivity rules and to
assign any class extensions.

6. Register your data as versioned.

This strategy has a number of advantages. Without a network,
your data will load much faster. Since the data is not versioned, all
of the data will be loaded directly into the base tables, and you
won’t be required to compress your database. If your data model
includes geometric networks, deleting the network in step 2 will
automatically delete all connectivity rules associated with that
network, and all of its participant feature classes will revert to
simple feature classes. By reapplying the UML model after the
network is built, your connectivity rules are reapplied and any
class extensions described by the model are also reassociated
with their corresponding classes.

This method’s only limitation has to do with custom objects that
have custom object creation behavior. Using this strategy,
custom creation behavior will not be executed. In this case, you
may want to do a combination of the first and second method
(see below): load all noncustom features, build networks, apply
your model from which to create the custom object classes, then
version your data and use the Object Loader to populate the
custom classes.

To learn more about geometric networks and connectivity rules,
see Chapter 9, ‘Geometric networks’. To learn more about
versioning, see Chapter 13, “Working with a versioned geodata-
base’. To learn more about class extensions, see Exploring
ArcObjects.
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Loading data into an existing geodatabase schema: Strategy 2

Strategy 2: Using the Object Loader:

1. Use the Schema Generation Wizard to create the empty
geodatabase schema in your database.

2. Use the Simple Data Loader in ArcCatalog to load your
existing data into your simple feature classes and tables.

3. Register your data as versioned.

4. Use the Object Loader in ArcMap to load your existing data
into your network feature classes. This step automatically
builds network topology within an edit session.

5. Run compress to compress the database (you should always
run compress after large data loads into versioned classes).

6. Use the Analyze command in ArcCatalog to update the
database statistics for each feature class into which you
loaded data.
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This strategy has a number of disadvantages. First, loading data
into network feature classes is a slow process—up to several
seconds per feature—that can make using this method impractical
for loading a large number of network features. Since it is
versioned, all of the data loaded will be in the delta tables, not the
base tables for the feature classes. If you use this method to load
your data, then once it is loaded you should run compress on
your database to push all the records from the delta tables to the
base tables. Having your data in the base tables will result in
better query speed than having large amounts of data in your
delta tables. For more details on base tables, delta tables, and
compressing your database to improve performance, see

Chapter 13, “Working with a versioned geodatabase’.

Appending data to a geodatabase

Once your database is built and your data is loaded and in
production, you may want to append another area of data to your
existing database. If you don’t have any network data in your
geodatabase, the process is straightforward:

1. Use the Object Loader in ArcMap to load the new data into
your feature classes.

2. Run compress to compress the database (you should always
run compress after large data loads into versioned classes).

3. Use the Analyze command in ArcCatalog to update the
database statistics for each feature class into which you
loaded data.

All object behavior is executed such as creating linked annotation
for feature classes that have a linked annotation class.

If you are appending data to network feature classes, then the
above method will work. However, since the entire network
cannot be cached when using the Object Loader to load data into

92

Use the Object Loader
in an ArcMap edit
session to load data.

ArcCatalog

Compress the
database

P <

Shapefiles

—

Coverages

Geodatabase

Appending data to a geodatabase using the Object Loader

network feature classes, it will be a very slow process—up to
several seconds per feature, depending on the number of feature
classes in the network. This method may be slow, but it executes
any necessary object behavior.

This method will work fine for simple features. If you are append-
ing a large amount of data into a network (more than a few
thousand features), then this method may be too time-consuming
to be practical. When working with networks, there is an alterna-
tive, faster method to appending data.

This method involves unregistering the data as versioned and
dropping the network for the duration of the data-loading
operation. The fact that the data must be unregistered as
versioned is very important. When unregistering data as
versioned, all edits that have been made on the data that are not
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in the base table will be lost. The following outlines the steps to
take for this method to ensure no data will be lost:

L

Reconcile and post each outstanding version in the database
against the DEFAULT version. After posting, delete each
version.

Run compress to compress the database.

Unregister the data as versioned. Note: If you have not
completed steps 1 and 2 before unregistering your data as
versioned, then you will lose any edits that those versions
contain.

Delete the geometric network.

Use the Simple Data Loader in ArcCatalog to load the new
data to your existing feature classes.

Rebuild the geometric network using the Build Geometric
Network Wizard in ArcCatalog or ArcToolbox.

If you created your geodatabase schema using CASE tools,
use the Schema Wizard to reapply the UML to the existing
data in order to re-create the network connectivity rules and
to assign any class extensions. If you are not using CASE
tools, then you will need to use ArcCatalog to re-create your
connectivity rules.

Register your data as versioned and continue with produc-
tion. Registering the data as versioned automatically updates
the database statistics for the feature classes.

There are a number of limitations to this method that may make it
necessary for you to use the first method:
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Appending data to a geodatabase using the Simple Data Loader

* You cannot use this method if your network has any complex
junction features with connection points and custom topol-
ogy since the process of batch rebuilding the network will not
re-create the custom topology.

» The process of rebuilding the network will reconnect all
network features you may have disconnected from the

network.

« Ifany of your network feature classes have feature-linked
annotation, you cannot use the Simple Data Loader to load
features into it. In this case, you must use the Object Loader
so that all annotation features will be created along with the

new network features.
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To learn more about geometric networks, complex junctions,
enabled and disabled network features, and connectivity rules,
see Chapter 9, ‘Geometric networks’. To learn more about
reconcile, post, compress, and versioning, see Chapter 13,
‘Working with a versioned geodatabase’.

ArcSDE 8 layers and tables and the geodatabase

In the Arclnfo system, ArcSDE 8 layers and tables are treated as
geodatabase feature classes and tables; they can be displayed,
queried, and edited. However, these layers and tables participate
in other functionality such as validation rules and relationship
classes.

ArcSDE 8 layers and tables as defined here were created with
applications other than those that use the ArcInfo COM compo-
nents to manage the database. This includes ArcSDE layers that
were created with the ArcSDE administration tools and existing
SDE layers from an SDE 3 database. All of these layers and tables
can be displayed and queried in ArcInfo 8, and if versioned, they
can also be edited.

In order for ArcSDE layers and tables to participate in the more
advanced functions of the geodatabase, they must be registered
as feature classes and object classes (tables) with the geodata-
base system tables. Once they are registered with the geodata-
base, they can have subtypes, default values, validation rules,
and participate in relationship classes. You can drag and drop
these feature classes into feature datasets that have the same
spatial reference. ArcCatalog contains tools to register an ArcSDE
layer or table with the geodatabase; these tools are discussed
further in this chapter.

Importing rasters

Raster data can be loaded into a geodatabase using the Raster to
Geodatabase tool or Raster to Geodatabase Wizard in ArcCatalog
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and ArcToolbox. When raster data is stored in a geodatabase, it is
converted from its original format into a new format for storage in
a DBMS. In the DBMS, the raster is stored as many small binary
large objects (BLOBs). Reducing the amount of data transferred
between the client and the server optimizes performance. Storing
multiple resolutions of the raster, cutting the raster into tiles that
become the BLOBS, and spatially indexing the raster does this.
Each time the raster is queried, only the tiles necessary to satisfy
the query are returned instead of the whole dataset. This makes it
possible to store very scamless raster datasets (tens to hundreds
of gigabytes) and serve them quickly to a client for display.

There are several storage parameters that you can use to tune
your raster data: pyramids, tile size, and data compression.

Pyramids are reduced resolution representations of your dataset,
which are used to improve performance. Pyramids can speed up
display of raster data because the server returns only the data at
a specified resolution that is required for the display. Pyramids are
created by resampling the original data. The resample methods
instruct the server how to resample the data to build the pyra-
mids. Nearest neighbor should be used for nominal data or raster
datasets with colormaps such as land use data, scanned maps,
and pseudocolor images. Bilinear or cubic should be used for
continuous data such as satellite imagery or aerial photography.

The tile size controls the number of pixels you want to store in
each BLOB and therefore the size of the BLOB. This is specified
as a number of pixels in X and Y. A good guideline is to use a tile
size that is one quarter the size of the data you plan to serve. For
example, if you plan to serve data to a client whose display
window will normally be 500x500 screen pixels, use a tile size of
250x250 pixels.

Data Compression compresses the blocks of data before storing
in the geodatabase. The compression used is LZ77, which is a
lossless compression, meaning the values of cells in your raster
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dataset will not be changed. The amount of compression will
depend on the data. The fewer values and more homogeneous
the data, the higher the compression ratio.

The primary benefit of compressing your data is that it requires
less storage space. An added benefit may be improved perfor-
mance of up to 20 percent because you are transferring smaller
packets of data from the server.

A set of geographically continuous raster datasets can be loaded
into the geodatabase and managed as individual rasters, a raster
catalog, or one scamless raster. A raster catalog is a collection of
individual rasters in the geodatabase. You can work with a raster
catalog such as a single raster. The server manages the tiling of
the individual rasters. Alternatively, you can mosaic your rasters
into one seamless raster. A single raster will always perform better
than many rasters, so to optimize performance it is best to mosaic
spatially continuous raster datasets.

For more discussion of raster data, see Modeling Our World.
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Importing
shapefiles

A wizard lets you easily import
shapefiles into new or existing
feature datasets in the database
or into the database as
standalone feature classes. The
wizard calculates default values,
which can be used to import the
shapefile. However, you can
also customize those param-
eters. After using the wizard a
few times, try using the
Shapefile to Geodatabase tool
in ArcCatalog, which lets you
import several shapefiles into
the database at once.

The wizard and tools for
importing shapefiles into a
geodatabase are also accessible
from ArcToolbox.

For more information on using
tools to perform operations on
multiple shapefiles, see Using
ArcToolbox.
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Importing shapefiles
using default values

1.

In the ArcCatalog tree, right-
click the shapefile you want
to import into your geodata-
base.

Point to Export.

Click Shapefile to Geodata-
base Wizard.

The wizard appears with the
input shapefile field already
populated with the shapefile
you selected in ArcCatalog.

Click Next.

Navigate to the database or
database connection into
which you want to import the
shapefile or type its path.

To import the shapefile into
an existing feature dataset in
the database, click the first
option and then click the
feature dataset’'s name from
the dropdown list.

Click the second option and
type the new feature
dataset’s name to import the
shapefile into a new feature
dataset.

Click the third option to
import the shapefile as a
standalone feature class.

Type a name for the new
feature class.

Click Next. »

© Catso

M Eectic A Shapefils to AGF

lectic? gy B ey Riematch Addiesses
BRCELS 2

8 16509150 Progetts..

Vi
A Shapefile to

B 16503175
* Shapefile to Geodatabase Wizard | %]
Enter the input shapefile

Input shapefile:
IC:ldatalLandbaseData\ShapFiIes\ParcaIs EI

Help = Bach I et = | Cancel I

—

* Shapefile to Geodatabase Wizard E

Enter the desired feature class

Choose an existing GeoDatabase:
IC:\data\WaterData\Mﬂntgnmery‘mdh

&

% Choose an existing output Feature dataset:

ILandhase j

" Create a new output feature dataset:

" Create a stand-alone feature class

Enter the name of the new feature class:

IParceIs

Help I
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Using the Import menu
Shapefiles can also be imported
into geodatabases by clicking the
geodatabase and using the Import
menu. In this case, the destination
database is prepopulated, and you
must browse for—or type the name

of—the shapefile.

Batch importing

Ifyou select multiple shapefiles
from the contents view of
ArcCatalog and click Import/
Shapefile to Geodatabase, the tool
will automatically be set in batch
mode with all of the input shapefiles
prepopulated.

9. Click the first option to accept
the default parameters.

10. Click Next.

11. Review the options you
specified for your data
import operation. If you want
to change something, you
can go back through the
wizard by clicking the Back
button.

12. When satisfied with your
options, click Finish to import
the shapefile into the
database.
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Importing shapefiles

Managing ArcSDE Services using custom values seebetadist
explains in detail the spatial index 1 FO”OW Steps 1 through 8 for Do you wank to specify the spatial parameters Far the new Feature
grid and how its values should be importing a shapefile using clses o use the cefauls

= Accept defaulk parameters,

defaU|t Va|ueS This option creates the new feature class based on the

default spatial parameters,

calculated.

2. Click the second option to

import the shapefile defining & Specky remaning parameters. e
custom parameters. This option vl guide you trough the process of defining
the spatial parameters For the new feature class.
Click Next.
4. Type custom spatial index
grid values if you do not want mEE P = =
to use the defaults. (Only one
index grid is used in Personal é
geodatabases, while ArcSDE
geodatabases use up to
three.)
* Shapefile to Geodatabase Wizard

5. Click Next. »

Spatial index grid
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Grid level 1000 ¢’
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Corrected field names
Changes to the field names are
proposed on invalid field names.
For example, when a field name
contains an invalid character such
as a hyphen, the hyphen is replaced
by an underscore in the corrected
field name. An error message
indicating why the original name
was corrected appears in the
Original Error column.

Undoing field name edits
You can click the Revert button to
change the corrected field names
back to their original values, as
automatically corrected by the
Import Wizard.

Changing the spatial
reference

All the feature classes in a feature
dataset must use the same spatial
reference. Therefore, once a feature
dataset has been created, you
cannot change its spatial reference.
The spatial reference panel will
only appear when you are
importing the shapefile into a new
feature dataset or into a standalone
feature class.

6. Review the names in the
Corrected Fields column.
Click a name and type a new
one if you do not want to use
the default.

7. Double-click in the Delete
field column and then click
Yes if you do not want to
include one of the original
fields in the new feature
class.

8. Click Next.

If you are importing the
shapefile into an existing
feature dataset, skip to
step 16.

9. Review the summary of the
coordinate system that will
be used.

10. Click Change if you want to
modify any of the shapefile’s
coordinate system param-
eters.

Otherwise, skip to step 15. »
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The current: output coordinate system: h—

MAD 1963 Alshama East

The: current domain extent:
Minimurn 2:
Tinimurn

Units per measure:

Click this button if you want to change either
the coordinate system or the damain extent.

493461,1904  Maximurn ¥:  S158641,0535
E674377.0341  Maximum ¥:  691556,9033

124933,9995

Change

Help

< Back | ek = I Cancel I

®
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For details on how to create a new
coordinate system and for
important information about
spatial reference and how it affects
your data, see Chapter 3, ‘Creating
new items in a geodatabase’.
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11. Click one of the buttons to
change the default coordi-
nate system by one of the
following methods: selecting
a preexisting one; importing
a coordinate system from a
shapefile, coverage, or
feature class; defining a new
one; or modifying the default
coordinate system’s param-
eters.

12. Click the X/Y Domain tab
and modify the default
parameters.

13. Repeat step 12 with the
Z Domain and M Domain
tabs, if present.

14. Click OK. »

Spatial Reference Properties E

Coordinate Spstem I></Y Domainl 2 Domainl ] Dumainl

Name:  |NAD_1983_4labama_East

Dietails:

[Alia: -

[Abbreviation:

Remarks:

Projection: Transverse_Mercator

Farameters
False_E asting: 200000.000000
Falze_Morthing: 0000000
Central_Meridian: -85.833333
Scale_Factor: 0 993960
Latitude_0Of_Origin: 30.500000

Linear Unit: keter [1.000000]

Geographic Coordinate Spstem:
Mame: GCS_Marth_American_1953

Select |

e Import 5 coordinate system fiom an existing
mport.. feature dataset or feature class

Selact a predefined coordinate system

S

Create a new coordinate system

MNew - |
Modify... |
Save As |

Edit the propeiies of the curently selected
coordinate system

Save the coordinate systern to a file.

(i3

£l

Spatial Reference Properties

Coordinate System %1 Domain IZ Domain | M Domain |

The coordinate range, or domain extent of the feature class, iz

dependent upan the minimurn » & Y, maximum 2 &, and Precizsion
walues. The Precizion iz the number of spstem units per unit of measure,
and therefore specifies the degree of resolution.

Min 34 |4984E‘ﬂ 190404 Mar . |51 5641.05952
B v |574377.0341 54 Man |591 55690333
Precision |1 24939, 939853585

Cancel ppll
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15. Click Next.
16. Review the summary of the

parameters used to import
the shapefile.

To change a parameter,
navigate back to the appro-
priate panel by clicking
Back.

17. Click Finish.

MIGRATING EXISTING DATA INTO A GEODATABASE

# Shapefile to Geodatabase Wizard E
Summary

Input shapefile: C:ldatallandbaselatalShapfiles\Parcels
Output database: CidatalwaterDataiMonkgomery, mdb
Output Feature dataset: Landbase

Output Feature class: Parcels

Grid size: 1000

Coordinate system; MAD_ 1983 Alabama_East

Help: < Back

Cancel
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Importing
coverages

You can use a wizard to import a
coverage’s feature classes into
new or existing feature datasets
in the database or into the
database as standalone feature
classes. You can choose which
feature classes you want to
import. The wizard calculates
default parameters, which can
be used to import the feature
classes; you can customize
those parameters for each
feature class. When you
choose to customize the
parameters, you will cycle
through a series of wizard
panels, once for each feature
class.

After using the wizards a few
times, try using the Coverage to
Geodatabase tool in
ArcCatalog, which lets you
import several coverages into
the database at once.

You can also access the wizards
and tools for importing cover-
ages into a geodatabase from
ArcToolbox.
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Importing coverages
using default values

1. In the ArcCatalog tree, right-
click the database or feature
dataset into which you want
to import the coverage.

2. Pointto Import.

3. Click Coverage to Geodata-
base Wizard.

4. Navigate to the coverage you
want to import into the
database or type its path.

5. Check the boxes next to the
feature classes you want to
import.

6. Click Next. »

£ Catalog

- T

@0

=@ CiData
g3 UtiiyData
e WateiDala

) Electiic_Utiities
3 wiater_Utiities

5 LardhsssDats B2 Copy o

153 Electic

lectic2
PARCELS
16509150
16509175
PAACELS

(@ CHAESRIT ter
({9 Databass Cannec

Search Results
D Intemet Servers

9 Seamh:. }’ Table to Geodatabase. ..
Bepstes A Coverage to Gendatahase. .
% Shapefile to Geodatabase Wizard..
A Shapsfile to Geodatabase
d dat:

Enter the input coverage and feature classes

Input coverage:

Geocoding Servict

B Feste
= Delete
Rename
Befresh

ED Compact Database

P Fister o Geodatabass
2 Raster to Gendatabase Wizard
A CAD to Geodatabase:

Ic:\datalwaterdata\cnver

agesilaterals1

Select the feature classes you wank to convert:

[ tic

==

HEelm

< Back I Hesck > I

Cancel

o
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7. The geodatabase will be
prepopulated with the one Enter the destination GeoDatabase and feature dataset
Feature class names . .
When imporling the coverage wz[h C“Cked In the ArccatalOg Choose an existing GeoDatabase!
the default settings, the loader will tree. Had you evoked this |7 ietalaterbaraontgarery. i = _0
. &3 tiefod ' wizard by clicking export on
automatically assign names to the —
outputfeature classes. lf’you want Lhe COVE‘brage, thfen you WOUId & Choose an existing output Feature dataset:
to specify names, you must load ave to browse for, or type In, Waker -]
speciﬁ/ing the importingparam— the database.  Create a new oukput Featurs dataset: _0
eters. 8. If you right-click on a feature |
dataset, then the dataset W||| " Create a stand-alone feature class
be prepopulated. If not, click -
the first option to choose an
existing feature dataset and Heln <gak[f o caneal
then choose the feature
dataset’s name from the list. é

Click the second option to
create a new feature dataset,

then type in the new feature
dataset’'s name.

Use Defaults?

C“Ck the thlrd OptIOI’l to Do you wank ko specify the spatial parameters For the new Feature

create a standalone feature AU e

C|aSS . i+ Accept default paramsters. @

. This option creates the new Feature class based on the
9. Cllck NeXt default spatial parameters,
10. Click the first option to import ¢~ Spocky remaining paremsters.
the feature Classes usi ng the This option will guide you through the process of defining

the spatial parameters For the new Feature dlass.

default parameters.
11. Click Next. »

Help: < Back. Cance|
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Importing multiple feature
classes

If you have chosen to import
multiple coverage feature classes
into a geodatabase, each will be
imported into a separate feature
class.

A progress bar will be displayed
for each coverage feature class
imported.
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12. Review the options you
specified for your data import
operation. If you want to
change something, you can
go back through the wizard
by clicking the Back button.

13. When satisfied with your
options, click Finish to import
the coverage into the
database.

* Coverage to Geodatabaze Wizard

Sumimary

Input coverage: ciidatalwaterdatalcoveragesateralsl
oukput database: CihdataiaterDatalMontgomery . mdb
Cukput feature dataset; water
Coordinate system: NAD_1965_alsbama_East
Feature class 1

Output Feature: arc

Mew Feature name: lateralsl_arc

Grid size 195,75

Helz:

Cancel |
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Changing the spatial
reference

All feature classes in a feature
dataset must use the same spatial
reference. Therefore, once a feature
dataset has been created, you
cannot change its spatial reference.
The spatial reference panel will
only appear when you are loading
the coverage into a new feature
dataset or into a standalone feature
class.

For important information about
spatial reference and how it affects
your data, see Chapter 3, ‘Creating
new items in a geodatabase’.

Importing coverages
using custom values

1. Follow steps 1 through 9 for
importing coverages using
default values.

2. Click the second option to
import the coverage defining
custom values.

3. Click Next.

If you are importing the
coverage into an existing
feature dataset or into a
standalone feature class,
skip to step 11.

4. Review the summary of the
coordinate system that will
be used.

5. Click Change if you want to
modify any of the coverage’s
coordinate system param-
eters.

Otherwise, skip to step 10. »

MIGRATING EXISTING DATA INTO A GEODATABASE

* Shapefile to Geodatabase Wizard E
Use Defaults?

Do you want o specify the spatial parameters for the new feature
class or use the defaults?
i Accept default parameters,

This option creates the new Feature class based on the
default spatial parameters,

+ Specify remaining parameters,

This aption will guide vou thraugh the process of defining
the spatial parameters for the new feature class,

Click this button if you want to change either
the coordinate system or the damain extent.

Help: < Back. Cancel
# Shapefile to Geodatabase Wizard | x|

Current spatial reference

The current: output coordinate system:
MAD 1963 Alshama East

The: current domain extent:
Minimurn =: - 498461.1904  Maximum =:  515641.0555

Minimurn ;- 6743770341 Maximum ¥:  691556,9033
Units per measure:  124993,9995

Help < Back | et = I Cancel I

®

105



106

6. Click one of the buttons to
change the default coordi-
nate system by selecting a
preexisting one; importing a
coordinate system from a
shapefile, coverage, or
feature class; defining a new
one; or modifying the default
coordinate system’s param-
eters.

7. Click the X/Y Domain tab and
modify the default param-
eters.

8. Repeat step 7 with the
Z Domain and M Domain
tabs, if present.

9. Click OK.
10. Click Next. »

Spatial Reference Properties

Coordinate System |><N Doma\nl z Domaiml M Domainl

Name:  |NAD_1983 Alsbama_East

Details:

alias: -
labbreviation:
Hemarks:
Frojection: Transverse_Mercator
Farameters:
Falze_Easting: 200000 000000
Falze_Morthing: 0000000
Central_Mendiar: -85 833333
Scale_Factor: 0.993560
Latitude_0Of_Origin: 30.500000
Linear Unit: Meter [1.000000)
Geographic Coordinate System:
Mame: GCS_Morth_American_ 1983 LI

Selact Select a predefined coordinate system
sting

e Import & coordinste system from an ex
mport... feature dataset or lealure class

Mew ~| Create anew coordinate system
- Edit the properties of the curently selected
Modify.. coordinate system
Save bz Save the coordinate system ta a file.

ok

£pply

Spatial Reference Propeilies

Coordinate System /7 Demain | 2 Diomain | M Domain |

The coordinate range. or domain extent of the feature class, is
dependent upon the minimumm X &, maximum ¥ &, and Precision
walues. The Precision is the number of system units per unit of measure,
and therefore specifies the degree of resolution.

Min 3 |493451 190404 Man 3 |51 564105358

Min : |574377.034154 M |531555 903z
Precision |124999.999a33535 |

[l I Cancel Al

o
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Naming a feature class
Each feature class in the database
must have a unique name.

12.

13.

14.

15.

MIGRATING EXISTING DATA INTO A GEODATABASE

Review the names in the
Output feature class column.
Click a name and then type
a new one if you do not want
to use the default.

If you want to define custom
parameters for loading a
feature class, double-click in
the Edit defaults column and
click yes.

Click Next.

If you are not defining
custom parameters for any
feature classes, skip to
step 21.

Type custom spatial index
grid values if you do not
want to use the defaults.
(Only one index grid is used
in personal geodatabases,
while ArcSDE geodatabases
use up to three.)

Click Next. »

IInput feature class Output feature class |Edit default

laterals1_arc

Help < Back Cancel

* Coverage to Geodatabase Wizard

Spatial index grid for
laterals1_arc

Enter the size of the spatial index grid.

Grid level IIUDD —

Help < Back Cancel
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Corrected field names

When importing the coverage with
the default settings, the loader will
automatically assign names to the
output feature classes. If you want
to specify names, you must load
specifying the importing param-
elers.

Undoing field name edits
You can click the Revert button to
change the corrected field names
back to their original values as
automatically corrected by the
Import Wizard.
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16. Review the names in the
Corrected Fields column.
Click a name and type a new
one if you do not want to use
the default.

17. Double-click in the Delete
field? column. Click Yes if
you do not want to include
one of the original fields in
the new feature class.

18. Click Next.

If you are importing the
coverage into a feature
dataset, skip to step 20.

19. Review the summary of the
coordinate system that will
be used to create the
standalone feature class. To
modify the coordinate
system, follow steps 5
through 10 in this task.

Repeat steps 14 through 19
for each feature class whose
parameters you chose to
customize.

20. Review the summary of the
parameters used to import
the coverage’s feature
classes.

To change a parameter,
navigate back to the appro-
priate panel by clicking
Back.

21. Click Finish.

* Coverage to Geodatabase Wizard

Item to field mapping for

laterals1_arc
Criginal Figlds Original Error Correcked Flields |De|etle Fiel;l
RPOLYV# Invalid character  RPOLY_ Yes
LEWGTH Mone LEMGTH fes J
LATERALS1# Inwalid character | LATERALS1_ ‘es
LATERALS1-ID Invalid character Yes
FEATURE_IDr Mone FEATURE_ID Mo
H_CONFID Mone H_CONFID Mo
H_DATE Mone H_DATE Mo
DIAMETER Mone DIAMETER Mo ;I

Moke: Click cells in the third column to change
the output column names,

Help < Back

# Coverage to Geodatabase Wizard

Summary

Input coverage: c:\datalwaterdataicoveragesilateralsl
Output database: C:idatalaterDataiMontgomery . mdb
Output Feature dataset: ‘Water
Coordinate system: Unknown
Feature class 1

Cukput Feature: arc

Mew feature name: laterals1_arc

Grid size: 1000

Helg < Back

Cancel
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Importing tables

The Table to Geodatabase
import tool lets you easily
import your dBASE and INFO
attribute tables into a geodata-
base.

The tool will automatically
correct any illegal or duplicate
field names and will also allow
you to specify how these
corrections are made.

This same tool can also be used

to import multiple INFO and
dBASE tables in the database.
For more information on using
the batch capabilities of this
tool, see Using ArcToolbox.

You can also access the tools
for loading tables into a
geodatabase from ArcToolbox.

Tip

Batch loading

Ifyou select multiple tables from
the contents view of ArcCatalog
and click Import to Geodatabase,
the tool is automatically set in
batch mode with all of the input
tables prepopulated.

MIGRATING EXISTING DATA INTO A GEODATABASE

In the ArcCatalog tree, right-

click on the INFO or dBASE

table you want to import.
Point to Export.

3. Click Table to Geodatabase.

Navigate to the geodatabase

or ArcSDE geodatabase

connection into which you
want to import the table or
type in its path.

. Click Change Settings to

manually modify illegal and
duplicate field names or to
specify a configuration
keyword.

If you want the tool to
autocorrect the field names
and you want to use the
default storage configuration,
skip to step 9. »

1 Catalog

(@ ©N

(@ o

=@ ChData

@ UtiliyD ata
=R WaterDats
- Coverages
-

H Iaterak:
owner.det

9 Eleotic_Ltiil B2 Copy T

- wiater_Utitie % Delete
- Mortgomery
-0 LandbaseData
{5 Electiic
1[5 Electic2
[
£
e

Rename

. PARCELS Create Feature Class

3 16503150
o8 18509175
-[¥] PARCELS

Bropetties

* Table to Geodatabase

Input IMFO or dBASE table:

fh Geocode Addiesses...

Pal

Ic:: “datawaterdatatcoverageshowner dat

Output GeoD atabaze:

IEI: “datati aterD atatbontgomerny. mdb
Output Geol atabase table:

IDwner

Table to Geodatabase.

) Expart to Interchange File. .
» & INFO to dBASE...

EE
oK

Cancel |
Help |

Output zetting
Configuration Keyward:

Itemn Mames: Some itemz changed

Batch - |
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Undoing field name edits
You can click the Revert button to
change the corrected field names
back to their original values as
automatically corrected by the
Import tool.
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10.

11.

12.
13.

Click Item Names to manu-
ally modify illegal and
duplicate field names.

Review the names in the
Corrected Fields column.
Click a name and type a new
one if you do not want to use
the default.

Double-click in the Delete
field? column. Click Yes if you
do not want to include one of
the original fields in the new
table.

If you are importing this
feature class into a personal
geodatabase, skip to step 12.

Click Keyword to specify a
configuration keyword.

Click Use configuration
keyword if you want to create
the table using a custom
storage keyword and type
the keyword you want to use.

Click OK.
Click OK to import the table.

Dutput Settings
Item Mamnes I Keyword I
Item to field mapping
Original Fields Original Ermar Corrected Fl‘e\ds De\elé figld?
FRowid Mone Fiowid M
ELEMADDR None ELEMADDR Ho

FROPERTY_ID  None
OwWHER_NAME  Mone
0wWHER_PERCEN None
DEED_DATE None
Ow/N-D Irvealid character
MSLIMK None

PROFERTY_ID Mo
DWNER_NAME Mo
OWNER_PERCEN Mo
DEED_DATE Mo
Owh_ID Mo
MSLINK Mo

FResvert

Mate: Click cells in the: third column ta change
the output calumn names

i Cancel

Dutput Settings
Item Names Kewuord |
Enter the configuration keyword
" Default

This option uses the default storage parameters for the new features
clazs

" Use configuration keyword —

This option allaws you to specify & configuration keyward which
references the database storage parameters for the new feature
class

WwWATER
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Importing a
geodatabase
feature class

The Geodatabase to Geodata-
base data import tool lets you
easily import a feature class
from one geodatabase into
another. You can also use this
tool to import a feature class
into a new feature class in the
same geodatabase.

This process does not preserve
object identity and always
results in a simple feature class
that contains no subtypes,
default values, and so on (see
Chapter 6, ‘Defining relation-
ship classes’).

Like the other import tools, you
can change the spatial reference
and modify the output fields
and field names. These tools are
accessible from either
ArcCatalog or ArcToolbox.

Batch loading

Ifyou select multiple feature classes
from the contents view of
ArcCatalog and click on Import to
Geodatabase, the tool will automati-
cally be set in batch mode with all of
the input feature classes prepopu-

lated.

MIGRATING EXISTING DATA INTO A GEODATABASE

In the ArcCatalog tree, right-
click the feature class you
want to import to a new
geodatabase feature class.

Point to Export.

Click Geodatabase to
Geodatabase.

Navigate to the geodatabase
or ArcSDE geodatabase
connection you want to
import the feature class into
or type its path.

If you want to import the
feature class into an existing
feature dataset, click the
dropdown arrow to see a list
of available feature datasets
and click the feature dataset.

If you want to create a new
feature dataset, type its
name.

If you want to create a
standalone feature class,
then leave this blank.

Type the name for the new
feature class.

If you want to load the data
with all of the default settings,
skip to step 21.

Click Change Settings if you
want to change the output
spatial reference, grid size,
or field names. »

) Catalog

- o

=@ I

(@ ChData
- UtiyData
g WateiData

Coverages

g Electic._Ltilties

= u Montgamery 9
7 Landbase

Parcels

Foad_ B2 Copy LT

Fioad 3¢ poete

RRlins
Floadhy_ REname

Anglize:

Create Laper

L [E] Owrers
-£5 Water_Utiities Val =
@0 LandbaseData Load Data...
£ Electic
=-£5 Electic2

Properties..

) Geodatabase to Coverage..
#* Geodatabase lo Shapeliee...

* Feature Class to Geodatabase

Input feature clazs:
IE: “datahw aterD ata'MontgomenyLandbase\Parcels g

Chooze an existing database:
IE:\W’INNT\F'rofiles\andy\AppIication Data\ESRINACCat E!

HE
oK.

Cancel |
Helg |

Select an existing feature dataset or enter a new one:

Igdb.Landbase L!
Enter the name of the new feature class:
Igdb.F‘arceIs

Output setting

Coordinate System: MAD 1983 Alabama E ast
Grid Size: 1000
Configuration Keyword:

Item Mames: Same items az input

©00 O

Batch - |

©
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9.

10.

11.

12.

13.

Click the Spatial Ref tab if

you are importing this feature

class into a standalone
feature class or into a new
feature dataset and want to
change the output spatial
reference.

Click Change. Otherwise,
skip to step 13.

Follow steps 11 through 13
for importing shapefiles with
custom values to change the
spatial reference.

Click the Grid size tab to
change the grid size.

Type custom spatial index
grid values. (Only one index
grid is used in personal
geodatabases, while
ArcSDE geodatabases use
up to three.) »

Dutput Settings
Spatial Ref | Gnd Size Item Mames Keyword I
Current spatial reference

The current output coordinate system:
NAD 1383 Alabama East

The current domain extent
Minimum = 4384617603 Mawximum < 515641.03
Minimum ;. 674377.5341  Maximum v: 6315574033
Units per measure: 1249399338

Click this button if you wish to change either
the coordinate system or the domain extent

Ok I Cancel I

Output settings

Spatialreference | Gidsze Y ltem names Kep 4 [ ¥

Spatial index grid

Enter the zpatial index p

Grid level  |1000

Grid level 2 |0
Grid level 3 |0

TIF: Geodatabases can be stored in Oiacle, SQLServer, DBZ. o
Infarmis. These databases differ in the tupe of spatial index they support
Click Help for details an the spatial index parameters pou need to provide
for sach database

Help ak Cancel I
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Undoing field name edits
You can click the Revert button to
change the corrected field names
back to their original values as
automatically corrected by the
Import tool.

14.

15.

16.

17.

18.

19.

20.
21.

MIGRATING EXISTING DATA INTO A GEODATABASE

Click Item Names to manu-
ally modify illegal and
duplicate field names.

Review the names in the
Corrected Fields column.
Click a name and type a new
one if you do not want to use
the default.

Double-click in the Delete
field? column and then click
Yes if you do not want to
include one of the original
fields in the new feature
class.

If you are importing this
feature class into a personal
geodatabase, skip to step
20.

Click Keyword to specify a
configuration keyword.

Click Use configuration
keyword if you want to
create the table using a
custom storage keyword and
then type the keyword you
want to use.

Click OK.

Click OK to import the
feature class.

DOutput Seltings

Spatial Ref I Grid Size Item Mames I Feyword I
tem to field
Qriginal Fields Qrriginal Ermar | Comrected Fields | De\el:a f\elﬂ
FID None FID No
Shape Mone Shape Mo

PARCELS_ID None
PROPERTY_NUM None
CALC_AREA None
ZOMNING_CODE  Mone
ELEMADDR None
FROPERTY_ID  Mone

PARCELS_ID Mo
PROPERTY_HUM Mo
CALC_AREA Mo
ZOMING_CODE Mo
ELEMADDR Mo
FROFERTY_ID Mo

Mate: Click cellz in the third column to change
the output column names.

Dutput Settings

Spatial Ref Grid Size I\lemNames Keyward I

Enter the configuration Keyword
£ Default

This option uses the default storage parameters for the new feature
clags.

% Use conliguration kepword

Thiz option allows vou to specify a configuration keyword which
references the database storage parameters far the new feature
clags.

LAND

Cancel |
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Importing a CAD
feature class

The CAD to geodatabase data
import tool lets you easily
import a feature class from a
CAD dataset to a geodatabase.
You can use this tool to import
CAD feature classes from
AutoCAD DWG, MicroStation
DGN, and Drawing Interchange
File (DXF) formats.

Like the other import tools, you
can change the spatial reference
and modify the output fields
and field names. These tools are
accessible from either
ArcCatalog or ArcToolbox.

Tip

Batch loading

Ifyou select multiple feature classes
from the contents view of
ArcCatalog and click on Import to
Geodatabase, the tool will automati-
cally be set in batch mode with all of
the input feature classes prepopu-

lated.
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In the ArcCatalog tree, right-
click the CAD feature class
you want to import to a new
geodatabase feature class.

Point to Export.

3. Click CAD to Geodatabase.

Navigate to the geodatabase
or ArcSDE geodatabase
connection you want to
import the feature class into
or type its path.

If you want to import the
feature class into an existing
feature dataset, click the
dropdown arrow to see a list
of available feature datasets,

then click the feature dataset.

If you want to create a new
feature dataset, type its
name.

If you want to create a
standalone feature class,
then leave this blank.

. Type the name for the new

feature class.

Follow steps 7 to 21 for
Importing a geodatabase
feature class.

: Faint
Q0—=

£l Catalog
5@ o
= C\Data
- UtiliyData 9
@ WaterData

E|- FARCELS.D'WG

{2 Poling 7% Delete
--[e] PARCELS. Fename

o (@ CAESRleT —————————

]-a Covworkspace Create Layer..

o D “weorkingharc fr1 Properties

[

[

o

@ D-warkinghare #por] |3 A Ut Coyerage Wizard. .
[

7’“ |E0E to Eaverage tizard).

ﬁ CAD to Geodatabase...

* CAD to Geodatabase [_[O] x|
T T
IC:\data\PAF!CELS.DW’G EI Cancel |
Select an existing CAD feature class e

[d |

IPongon j

Output Geodatabaze:

Indy\Apphcallon Data\ESRI‘ArcCatalogsmickey_gdb.sde zi

Select an existing feature dataset or enter a new one:

Igdb.CAD\mpolt _;

Enter the name of the new feature class:

Igdb.PAF!CELS_PY

Output setting:

Coordinate System MNAD 1983 StatePlans

Califarnia 4 FIPS 0405 Feet
Girid Size: 510.205363000023
Itern Mames:

Same items as input.
Canfiguration Keyword:  CAD

Change Setlings

@00

Batch +
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Importing rasters

Raster data can be loaded into a
geodatabase using the Raster
to Geodatabase tool or Raster
to Geodatabase wizard in
ArcCatalog and ArcToolbox.

There are several storage

parameters that you can use to
tune your raster data: pyramids,
tile size, and data compression.

Importing rasters using
default values

1. In the ArcCatalog tree, right-
click the raster you want to
import into your geodata-
base.

2. Pointto Export.

3. Click Raster to Geodatabase
Wizard. The wizard appears
with the input raster field
populated with the selected
raster.

4. Click Next. »

MIGRATING EXISTING DATA INTO A GEODATABASE

§ Catalog
-G O
EHig CData
{1 LandbaseData

63 UtliyData
‘WaterData

Electic: MDE
Electic2 MDE

) PARCELS.DWG
16509150 5
15509175 B8 Copy
(=] PARCELE X Delete
- D
(i D-\COGS\dsr
(i D-\COGS\dsr
E1-(g D:hdatatCaok
(g DNESRIAeT
B
B
B
E

Cl+C

Fename
Create Layer. .
A Raster to MiSID
o-( @ Diweorkinghal Euild Fpramids A Raster to Geadatabase,
(@ Drworking'an

Caloulate Statisti
(@ Drworking'l) ARt SIS Ea

(@ D:workingblJ (5! Properties

# Raster to Geodatabase Wizard [ %]

Enter the input raster

Input Raster:

IC:'\Data'l,lSSDQlSD.tif EI

Help = Back Cancel
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Navigate to the database
connection into which you
want to import the raster or
type its path.

Click the first option to import
and mosaic the raster into an
existing raster in the data-
base or to update an existing
raster, then click the raster
name from the dropdown list.

Or click the second option
and type the new raster
name to import the raster into
a new raster.

Click Next.

Click the first option to accept
the default parameters.

Click Next. »

* Raster to Geodatabage Wizard [ x]
Enter the desired raster
Cutput Geodatabase:

Igs\andy\,AppIicatmn DatalESRIVArcCatalogimickey _gdb.sde g__e

™ Choose an existing output raster:

[ a0B MALLMETID_KHL =l

3 Create a new output raster:

Igdb.Ortho

Help

Canicel

@

* Raster to Geodatabase Wizard

Use Defaults?

Do you wish ta specify the spatial parameters Far the new rasker
of use the defaluts?

~

Accept defaulk parameters,

This option creates the new raster based on the defaulk
spatial parameters.

™ Sperify remaining parameters,

This option will guide vou through the process of defining
the spatial parameters For the new raster,

Helg:

Cancel
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10. Review the options you

MIGRATING EXISTING DATA INTO A GEODATABASE

specified for your data
import operation. If you want
to change something, you
can go back through the
wizard by clicking the Back
button.

When satisfied with your
options, click Finish to import
the raster into the database.

* Raster to Geodatabaze Wizard [ %]

Surmmary

Input raster: ©:\Datal 16509150,k

CQutput datsbase: CiiDocuments and SettingsiandyiApplication DatalESF
Cutput raster table: gdb. Orhto

Cutput raster: gdb, Orhto, 16509150

Coordinate system: Unknown

Pwramids option: Build pyramids and skip First level

Resample method: bilinear interpolation

Hela < Back. Cancel
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Defining custom values

1.

Follow steps 1 through 8 for
importing rasters using
default values.

Click the second option to
import the raster defining
custom parameters.

Click Next.

Check the Append to existing
data check box if you import
to existing raster and want to
mosaic the rasters.

Check the Build statistics
check box if you want to build
statistics for the raster in the
database.

Click the Compression
dropdown arrow and click
none for no compression or
click LZ77 to compress the
raster.

Type the tile width and tile
height if you want to change
them.

Click the first option if you
don’'t want to build pyramids
after importing the raster into
database. Or click the second
option to build pyramids and
skip the first level for the
raster imported into data-
base. Or click the third option
to build pyramids and not
skip the first level. »

* Raster to Geodatabase Wizard

Use Defaults?

Do you wish ta specify the spatial parameters for the new raster
or use the defaluts?

~

Accept defaulk parameters,

This option creates the new raster based on the default
spatial parameters.

This option will guide vou through the process of defining
the spatial parameters for the new raster,

Help:

< Back I [est = | Cancel

®

# Raster to Geodatabasze Wizard |

Update mode:
Statistics option: ¥ Bulld statistics

Compression: none -

Storage Properties

¥ Append to existing data

)

Tile size: Width: 125 Height: I 176
| l

Pyramids options

" Do not build pyramids

& Build pyramids and skip first lewvel

i Build pyramids and do not skip first level

Resample method: Iblhnear interpolation il

© ©0Q |00

Help
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9. If you choose build pyramids,
click the resample method
from the dropdown list.

10. Click Next.

11. Review the summary of the
coordinate system that will
be used.

12. If you are importing the
raster into existing table,
skip to 15.

Click Change if you want to
modify any of the raster’s
coordinate system param-
eters.

13. Follow steps 11 to 14 for
importing a shapefile with
custom values.

14. Click Next.

15. Click Use configuration
keyword if you want to
create the table using a
custom storage keyword and
type the keyword you want
to use.

16. Click Next. »
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* Haster to Geodatabase Wizard
Current spatial reference

The current output coordinate system:
MAD_1983 StatePlane_Illinois_East FIPS_1201 F

Click this button if you want to change either
the coordinate system or the range,

Help < Back I Nexdt = I ancel |
&’
* Raster to Geodatabaze Wizard [ %]

Enter the configuration keyword

" Default

This option uses the default storage parameters for the new
raster,

i+ Use configuration keyword

This option allows yvou ta specify a configuration keyword which
references the database storage parameters for the new
raster,

IRASTER

Help < Back Cancel
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17. Review the summary of the

parameters used to import S
the raster.

Input raster; ©;\Datal 16509150,k
Qutput database: CiiDocuments and Settings!andyiApplication DatalESF

TO Change a parameter, Qutput raster table: gdb, Ortho

navigate back to the appro- 85;?5;—.;??:;;3;:; Or:f:'})ajggggtsaatePIana_I\linnis_East_F1P5_1zn1_Fae
priate panel by clicking esamels petiuc, Ditear miarpentn T

Back.

18. Click Finish.

Helg Cancel
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Copying L
geodatabase
data

ArcCatalog contains tools that 2.
directly move and copy data 3.
between geodatabases while
preserving object identity,

subtypes, relationships, 4

network connectivity, and so
on. Using these tools, you can
copy entire feature datasets or
individual feature classes
between geodatabases.

When the data is copied, the
copy has all the behavior of the
original, and any attribute
domains it referenced in the
original geodatabase are also
copied along with the feature
class or table. If the feature
class or table participates in a
relationship class, then that
relationship class, along with
the feature class or table it is
related to through that relation-
ship class, 1s also copied. As an
example, if you copy a feature
class with feature-linked
annotation, the feature-linked
annotation class 1s automati-
cally copied along with the
feature class.

If you are copying a feature
class into an existing feature
dataset, either in the same
geodatabase or in another
geodatabase, then the »

MIGRATING EXISTING DATA INTO A GEODATABASE

In the ArcCatalog tree, right-
click the dataset you want to
copy. This can be a feature
dataset, feature class, or
table.

Click Copy.

Right-click the geodatabase
to which you want to copy the
data.

Click Paste. »

ﬁ Catalog

a A

E@ C\Data

i UtiibyData

E\@ WaterD ata

- =) Wwater_Utiities. mdb
] EP Landbase

- - water
o_ % Tty

~(E] Maint 2 Easie (St
PARCELS.DY

PARCELS.DY 7 Delete

§ Catalog
o T
@ C:hData
@ C:AESRINAcT utorBuildingaG eodatabase
@ Chworkspace
[BH

{@ D:warkingharckansashdata

@ D:hworkingharckanzasidatahaccess
@ D Mworkings U C2000

{@ D:warkingWUCDemos

@ “hdingahDvAicParcel\Cook CountyFilat

; @ “hkashibstoutdstombhcagis_data
{1 Database Connections
-3 Add OLE DB Connection

) Add SDE Cornection
e—— [—]g mickey_odb.sd=

@ Geacoding Lopy
E-E odb.CADIn B3
L gdb.CAGIS

X Delete
-4 gdb.GrLan | Rename
G gdb. GrlJti Refresh

-4 gdb.Marnty

EF adb M anty Hew

2 gdblUsA

2 gdb.wat Import
gdb.Brandf Wersions...
] gdbleak_p

. GDB.0WN Dizzonnect

] gdb.PARC
Properties...

[]--a CAESRIMNAeTuto Rename

[]--@ Crdwdorkspace izl

B[ DN -
[]..a D:Nworkingharcke Fieaistern &s Wemsioned
(i@ D:\workingharcks Frelyze

(i@ D:\workingslC20

(@ DworkingJCDe  Hew

- MhdingohDharcPa oo

(- SMfireflh30test

[]--a Shkafanhf Export

(i Shtashibstoutdtor Frivlegss.

(-1 Database Cornec

[]--@ Geocoding Servic Froperies...

i gdb.PARC Connection Properties...
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spatial reference of the feature
class and the feature dataset
must match. If the spatial
references do not match, you
will not be able to copy the
data.

You can move feature classes
and relationship classes in and
out of, or between, feature
datasets in the same geodata-
base by dragging and dropping
them in ArcCatalog. When
moving a feature class into a
feature dataset, the feature
class and the feature dataset
must have the same spatial
reference.

If you copy or move a network
feature class, all the feature
classes that participate in the
network, and the geometric
network itself, are also copied
or moved along with the feature
class.

When you Paste data into a
geodatabase, a dialog box
appears. It allows you to see
exactly what data 1s being
copied, resolve any name
conflicts, and assign configura-
tion keywords for each object
being copied.
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A dialog box appears that
indicates what data is being
copied. Any name conflicts
are automatically resolved
and highlighted in red.

Type over the target name to
change any of the resolved
names.

If you want to use a configu-
ration keyword for any of the
objects being copied, type it
under Config. Keyword for
that object.

Click OK.

A progress indicator will
appear to indicate the
progress of the data copy.

Type Source Name Target Mami Config. Keyword ﬂ
Feature dataset Water ater
Fealure class fittings water_ittings [WATER
Feature class Water_Junctions Water _Junctions WATER
Festure class mains TEins ATER
Feature class pumpstations pumpstations WATER
Festure class service service VWATER
Feature class tanks tanks 1 [WATER
Feature class valves walves WATER
Feature class mainsAnno mainzAnno ANND
Feature class WaterDims aterDims: ANNOD
Relstionship class |&nno_5_15 Anno_S_15
Relstionship class |Mainhdaint MMainhzint
Geametric netwark Water G METWORK
Tahle Mairitenance aintenance -
| _'lJ
0K I Cancal
Data Transfer Progress

7 of 10 object classes transferred

Total Progress: ’ﬁ

Transter Fittings: 2516 of 3279 abjects transferred

Cancel

A progress indicator will appear to indicate

the progress of the data copy.
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Loading data into *
existing simple
feature classes
and tables 2

The tools and wizards for
importing coverages,
shapefiles, and INFO and
dBASE tables into the geodata- 4.
base require that each shapefile

and coverage feature class be

loaded into a new feature class

and each INFO and dBASE

table be loaded into a new table.

The feature class or table

cannot exist before you begin 6.
the import process.

Because an existing feature
class or table can be in any
number of states, a separate
data-loading tool is required to
load data from a shapefile,
coverage feature class, INFO
table, or dBASE table into an
existing geodatabase feature
class or table.

In the case of nonversioned
simple data, an edit session is
not required to insert new
features or rows into the table
or feature class. Once loaded,
all data 1s visible in all versions
of the database. This data
loading operation is performed
with the Simple Data Loader
Wizard in ArcCatalog. »
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In the ArcCatalog tree, right-
click the table or feature
class that you want to load
data into and click Load
Data.

Click Next on the introductory
panel.

Browse to the input feature
class or table.

Click Add to add the table of
feature class to the list of
source data.

Repeat steps 3 and 4 until
you have specified all of the
source data.

Click Next. »

Bl Catalog

(@ o

=g Do

= T\Dats

@ UtilityDrata

EI@ WaterData

g Coverages

Electio_Utilities

Ela tdontgomeny

[=E Landhase
J‘I_:E' Parcel:

8] RoadMames
=] Dimensions
Building=
% Anno_ BB Copy  ChkL
B later *® Delete
Owners -

B water_Utiities Az
-] LandbaseData Anelize
[# B Electric
-3 Electic2 Create Layer...
- PARCELS
- 1650950 Export
-3 16509175

[ PARCELS
=@ CAESRINEreT utoryBuil F Bropeties..

Simple Data Loader

Enter the source data that wou will be loading from. Click &dd to add it to
the list of source data to be loaded. Y'ou can load from multiple data sets in
the same operation if they share the same schema

Input data

D \Electrichshpile4_tid

List of source data to load

[ \Electrichshphtiled_bld

[r:\Electichshphtile2_bld

D:MElectichshpitile3_bld

A :1_| R Emoye |
< Back Cancel
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The wizard will allow you to
specify a number of source
tables and feature classes,
provided their schema match. It
also allows you to specify
which fields in the input data
are loaded mnto which fields of
the target feature class or table.

The wizard also gives you the
option to load all of the source
data into a specific subtype of
the target and lets you specify a
query to limit the features
loaded.

This wizard will only be
available if the target stores
simple, nonversioned data. For
loading objects into nonsimple
or versioned data using the
Object Loader, see

Chapter 12, ‘Editing your
geodatabase’.

Tip

The subtype field

Ifyou choose to load data into a
specific subtype, you will not be
able to match a field from the
source data to the subtype field in
the target data; the subtype field
will be automatically populated.
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7. If you do not want to load
data into a specific subtype of
the target, click the first
option, then skip to step 10.

8. If you want to load data into a
specific subtype, click the
second option.

9. Click the dropdown arrow
and click the subtype into
which you want to load the
source data.

10. Click Next.

11. To match a source field with
a field in the target feature
class or table, click the
dropdown arrow in the
Matching Source Field list
and click the field from the
source data that you want to
match to the target field.

If you do not want data from
a field in the source data to
be loaded into the target
data, leave the Matching
Source Field blank.

12. Repeat step 11 until you
have matched all the fields
you want to load from your
source data to the target
fields.

13. Click Next. »

Simple Data Loader

Select the target geodatabasze and feature class that pou will be loading the
source data into

Choose an existing geodatabase:

IC: datahtlityD atahGresley. mdb

Select the target feature class:

|Buildings =l

| do nat want to load all festures into & sublype

| yant to load al features into 3 subtype.

a|

©

Select the target subtype.

< Back Nest »

Cancel |

1)

Simple Data Loader

For each target field, select the source field that should be loaded into it.

Target Field Matching Source Field
TAG [string] TG [string]
TYPE [string]
SYMBOL [int]
CLSS [ird]

Ao Match |

< Back I I

Cancel

Next »
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Source data
When matching fields, you can
browse the source data's field

values to help you correctly match
the source and target fields.

Relationships

If the feature class or table you
want to load data into participates
in a relationship class with
messaging (such as a composite
relationship class), the data is
considered nonsimple and the Load
Data command will be grayed out.

To load data into these feature
classes and tables, you can either

delete the relationship, or use the
Object Loader:

See Chapter 6, ‘Relationship
classes’, and Chapter 12, ‘Editing
your geodatabase’, to learn more

about relationship classes and the
Object Loader:

To learn more about using the
Query Builder to query your data,
see Using ArcMap.

14.

15.

16.

17.

18.
19.
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Click the first option and skip
to step 19 if you want to load
all of the source data.

Click the second option if
you want to limit the features
from the source data loaded
into the target using an
attribute query.

Click Query Builder to open
the Query Builder dialog
box.

Use the query builder to
create a query to limit the
features or rows from the
source data that are going to
be loaded into the target.

Click OK.
Click Next. »

Simple Data Loader

“Vou can load all of the features from your source data into the target feature
clasz or pou can limit what iz loaded by defining an attibute query

© Load all of the source data

% Load anly the features that satisfy a query

< Back | Neut » | Cancel

®

Query Data

Specify the querny

Fields Unique sample values
Fo"

"AREA"
"PERIMETER"
"BUILDPOLY_"
A

“TYPE"

SUBTYPE"
"SYMEOL"

Complete List

N |
Erpression
"SLIBTYPE" = 'RES'

®

Clear Werify Cancel
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20.

21.

Review the options you have  [EITEEYeers
specified for loading your
data. If you want to change
something, you can go back
through the wizard by
clicking Back.

When satisfied with your
options, click Finish to load
your data.
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Registering =
ArcSDE layers
and tables with
the geodatabase

ArcSDE 8 layers and tables that
were created with applications
that were not written using the
ArcInfo 8 COM components are
not registered with the geodata-
base system tables. These
ArcSDE layers and tables still
appear in the ArcCatalog tree as
feature classes and tables;
however, they cannot have
subtypes, default values, or
domains or participate in
relationships and geometric
networks.

You can use ArcCatalog to
register these ArcSDE layers
and tables with the geodata-
base. This operation will
promote ArcSDE layers to
geodatabase feature classes
and ArcSDE tables to geodata-
base object classes.

Tip

ObjectID column

Ifthe ArcSDE layer or table is not
already registered with the ArcSDE
table registry, then this operation
will register it and add an ObjectID
field to the table. This field will be
called OID for tables and FID for
layers. If a field called OID or FID
already exists on the table or layer,
then another name is chosen.

MIGRATING EXISTING DATA INTO A GEODATABASE

In the ArcCatalog tree, right-
click the table or feature
class you want to register
with the geodatabase.

2. Click Register with Geodata-

base.

[ Catalog

@ [ hworkingharck anzashdata
@ D hworking' TuesdayDemna
EC@ D atabaze Connections
23| Add OLE DB Cornection
&3] £dd SDE Connection
-5 luke_gdb

E|§?_ rnickey_water_default
-2 maine.Landbase
[]--EF maine MyD S et

-5 maine. Metwark

- maine.world

[]--EF water Europe

-l water GLandbase

[]--@ water. G ater

[]--@ water. G ater_net

----- 2, maine. Landdtib

~[E] SDE.SDELOCATORS

-[EE] SDE.SDEMETADATA

Bl wWaATER.Gw_BUILDINGSANMO1

WATER.STREETCASING S
[]--@ Coordinate Systems B2 Copy

¥ Delete

Fename

Chrl+C

Create Layer...

Fegister Az Versioned

Expart

Load Data..

Frivileges...

Properties...
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Analyzing
geodatabase
data

If your geodatabase 1s stored in
a DBMS, such as Oracle,

SQL Server, DB2, or Informix,
the Analyze command in
ArcCatalog can be used to
update the RDBMS statistics
on your datasets. The Analyze
command updates the statistics
of business tables, feature
tables, and delta tables, along
with the statistics on those
tables’ indexes.

Analyzing feature datasets
When you analyze a feature
dataset, all of the feature classes
contained in that feature dataset
are analyzed. If the feature dataset
contains a geometric network, then
the network tables are also
analyzed.

For more information about which
of your feature classes’ tables
should be analyzed and when, see
Chapter 13, ‘Working with a
versioned geodatabase’.
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In the ArcCatalog tree, right-
click the dataset you want to
Analyze. This can be a
feature dataset, feature class,
or table.

Click Analyze.

Check those tables you want
analyzed.

Click OK.

EIQ_ mickey_gdb.sde
[]--@ Geocoding Services
[ gdb.CADImpart
(-5 gdb. CAGISData
o—— -5 lgdb Electric:
-5 gdb.GiLanc B2 Copy
B gdb Gl g o
F-5p db.Mantyl
-4 adb Moty ¥ Delete
B gdb.USa
- gdb.wat
- gdbwater
& gdb Erands
-] GDE.DOD
] gdbleak_p
[ GDEMaN  Hew
- GDB.OWN

Fename
Befresh

Feaisten s Versioned

Cirl+
[Etr]

GORmwN Pt D
gdb.F&RCE Export 3
- gdbPARCE Privileges...
FProperties...
Analyze Components | x|

Check the components that you wizh to analyze.
Clear thoze to be excluded from analyzing.

[ Business table
V' Feature table

IV Adds table
V' Deletes table

Cancel

5]
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Subtypes and attribute domains

IN THIS CHAPTER When maintaining your geographic database, care must be taken to ensure
that when you edit the data you do so in a manner that is consistent with the
system you are modeling. The geodatabase together with the ArcMap
Editor provides mechanisms to ensure that the data you store in your
geodatabase is consistent with your data model.

» What are subtypes and attribute
domains?

e Working with attribute domain
properties The geodatabase has several data integrity and data management capabilities

including validation rules, subtypes, relationship classes, geometric

networks, and so on. Each of these capabilitics and how you use them are

covered throughout this book. This chapter describes the subtypes and the

e Creating new attribute domains first class of validation rules—attribute domains.

* Browsing the attribute domains of
a geodatabase

¢ Modifying and deleting attribute
domains

» Associating default values and
domains with tables and feature
classes

 Creating subtypes

* Modifying and deleting subtypes
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What are subtypes and attribute domains?

The geodatabase stores objects. These objects may represent
nonspatial real-world entities such as manufacturers or they may
represent spatial objects such as pipes in a water network.
Objects in the geodatabase are stored in feature classes (spatial)
and tables (nonspatial).

The objects stored in a feature class or table are organized into
subtypes and can have a set of validation rules associated with
them. The ArcInfo system uses these validation rules to help you
maintain a geodatabase that contains valid objects. This chapter
outlines how to create subtypes for your feature classes and
tables and how to establish attribute validation rules for the
objects stored in them.

Subtypes and validation rules

Tables and feature classes store objects of the same type—that
is, that have the same behavior and attributes. For example, a
feature class called WaterMains may store pressurized water
mains. All water mains behave like water mains and have the
attributes ReferencelD, Depth, Material, GroundSurfaceType,
Size, and PressurcRating,.

You may be modeling a system in which water mains can only be
made of cast iron, ductile iron, or copper. They can only be a
certain size based on their type, and there are four possible
ground surface types. When you create a new water main object
using ArcMap, you may want these attributes to take on certain
default values. Similarly, when ArcMap changes values for an
attribute, you may want to make sure that only legal or valid
values are inserted into the attributes for that lateral.

When an object in a feature class or table has valid values for all
of its attributes, it is considered to be a valid object. If one of its
attributes contains an invalid value, it is considered to be an
invalid object. When designing your geodatabase, you can
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specify what makes any particular object in a feature class or
table a valid feature by establishing one or more validation rules.

There are four broad classes of validation rules: attribute do-
mains, connectivity rules, relationship rules, and custom rules.
Connectivity rules are discussed further in Chapter 9, ‘Geometric
networks’; relationship rules are discussed further in Chapter 6,
‘Defining relationship classes’; and custom rules are discussed
further in Exploring ArcObjects. This chapter focuses on
attribute domains.

Attribute domains are a rule that describes the legal values of a
field type. Multiple feature classes and tables can share attribute
domains stored in the database. Therefore, the water mains
feature class can use the same domain for the ground surface
type field as can a feature class that stores water laterals.

Although all objects in a feature class or table must have the
same behavior and attributes, not all objects must share the same
attribute domains. For example, it may be true in a water network
that only transmission water mains can have a pressure between
40 and 100 psi, while distribution water mains can have a pressure
of between 50 and 75 psi. You would use an attribute domain to
enforce this restriction. To implement this kind of validation rule,
you do not have to create separate feature classes for transmis-
sion and distribution water mains, but you would want to
distinguish these types of water mains from each other to
establish a separate set of domains and default values. You can
do this using subtypes.

Feature classes and tables can contain subtypes. An object’s
subtype is determined by its subtype code value. The subtype
code is stored in an integer ficld in the feature class or table. Each
subtype can have its own set of default values and attribute
domains for a given field and (as described in Chapter 9, ‘Geomet-
ric networks’) different connectivity rules associated with it.
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Geometry Unique

. 1 Subtype code
identifier

Attributes
|

S ET ] ObjectID ReferencelD GroundSurfaceType

Material PressureRating TypeCode

i 1 M1111-TM 1 cl 25 1
] 2 M1112-TM 1 cl 25 1
i 3 M1111-DM 3 co 10 5
L 4 M1111-BM 2 co 15 3

Features in the geodatabase have behavior, geometry, a system-
managed unique identifier, attributes, and can also have subtypes.
Different subtypes can have different sets of valid values for their
attributes.

When to use subtypes

An important geodatabase design issue arises when you must
decide where it is appropriate to use subtypes and where
additional feature classes are required. When you are trying to
distinguish objects by their default values, attribute domains,
connectivity rules, and relationship rules, it is recommended that
you create separate subtypes for a single feature class or table.

When you want to distinguish objects based on different
behaviors, attributes, access privileges, or whether the objects
are multiversioned (see Chapter 13, “Working with a versioned
geodatabase’), you must create additional feature classes.

Attribute domains

Attribute domains are used to constrain the values allowed in
any particular attribute for a table, feature class, or subtype. Each
feature class or table has a set of attribute domains that apply to
different attributes and/or subtypes. These attribute domains can
be shared across feature classes and tables in a geodatabase.

SUBTYPES AND ATTRIBUTE DOMAINS

There are two different types of attribute domains: range domains
and coded value domains. Each domain has a name, a description,
and a specific attribute type to which it can apply.

A range domain specifies a valid range of values for a numeric
attribute. In the water mains example, you could have subtypes
transmission, distribution, and bypass water mains. Distribution
water mains can have a pressure between 50 and 75 psi. For a
distribution water main object to be valid, its pressure value must
be some value between 50 and 75 psi. A range domain specifies
this range of values.

A coded value domain can apply to any type of attribute—text,
numeric, date, and so on. Coded value domains specify a valid set
of values for an attribute. The GroundSurfaceType field on the
water mains feature class stores the type of material above the
water main. Water mains may be buried under different types of
surfaces: pavement, gravel, sand, or none (for exposed water
mains). The coded value domain includes both the actual value
that is stored in the database (for example, 1 for pavement) and a
more user-friendly description of what that value actually means.

When editing your feature classes and tables, you can enforce
these rules by validating individual or sets of objects. For details
on editing objects with subtypes and validation rules, see
Chapter 12, “Editing your geodatabase’.

Attribute domains do not have a property that allows or disallows
null values in an associated field. When a table or feature class is
created in a geodatabase, each field has a property that indicates
whether or not null values are permissible values. The database
itself will not permit null values to be inserted into columns that
do not support them. Therefore, all domains treat null values as
valid values.
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Splitting and merging features

Often when editing data, a single feature is split into two fea-
tures, or two separate features are combined, or merged, into a
single feature. For example, in a land base database, a land parcel
may be split into two separate land parcels due to rezoning.
Similar zoning changes may require two adjacent parcels to be
merged into a single parcel.

While the result of these types of edit operations on the feature’s
geometry is casily predictable, their effects on the attribute values
are not. The behavior of an attribute’s values when a feature is
split is controlled by its split policy. When two features are
merged, an attribute’s value is controlled by its merge policy.

Each attribute domain has both a split policy and a merge policy.
When a feature is split or merged, the ArcInfo system looks to
these policies to determine what values the resulting feature(s)
have for a particular attribute.

An attribute for any given table, feature class, or subtype can
have one of three split policies that control the value of an
attribute in the output object:

¢ Default value: the attribute of the two resulting features takes
on the default value for the attribute of the given feature class
or subtype.

¢ Duplicate: the attribute of the two resulting features takes on
a copy of the original object’s attribute value.

¢ Geometry ratio: the attribute of resulting features is a ratio of
the original feature’s value. The ratio is based on the ratio in
which the original geometry is divided. If the geometry is
divided equally, each new feature’s attribute gets half of the
value of the original object’s attribute. Geometry ratio policies
only apply to domains for numeric field types.
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In the parcel example, when a parcel is split, the Area attribute is
automatically assigned as a property of the resulting geometry.
The value for Owner is copied to the new objects (in this data-
base, splitting a parcel does not affect its ownership). The
PropertyTax is calculated based on the area, or size, of a parcel.
To calculate the PropertyTax for each of the new objects, the split
policy divides the PropertyTax of the original parcel proportion-
ally among the new features according to their area.

Area PropertyTax Owner
/ 10000 2500 Bob Smith
Property of the Geometry ratio Duplicate
geometry
‘ Split
Area PropertyTax Owner
/ 4500 1125 Bob Smith
\ Area PropertyTax Owner
5500 1375 Bob Smith

This example shows how split policies can be applied to
attributes of a parcel object.

BuILDING A GEODATABASE



When two features are merged into a single feature, merge
policies control the value of attributes in the new feature. An
attribute for any given feature class or subtype can have one of
three merge policies:

e Default value: the attribute of the resulting feature takes on
the default value for the attribute of the given feature class or
subtype. This is the only merge policy that applies to
nonnumeric fields and coded value domains.

¢ Sum values: the attribute of the resulting feature takes on the
sum of the values from the original features’ attribute.

¢ Geometry weighted: the attribute of the resulting feature is the

weighted average of the values of the attribute from the
original features. This average is based on the original
features’ geometry.

In the parcel example, when two parcels are merged, the Area
attribute is automatically assigned as a property of the resulting

geometry. Owner is assigned its default value. As the PropertyTax

for the merged feature is the sum of the original feature’s
PropertyTax, its merge policy is to sum the values.

This chapter shows you how to use ArcCatalog to create
attribute domains for a geodatabase and how to create subtypes
for a feature class or table. It then discusses how to create an
attribute validation rule by associating an attribute domain to an
attribute for a table, feature class, or subtype.

Schema locking

An exclusive lock is required on a feature class or table to modify
its subtypes, default values, and attribute domains. For more
information on exclusive locks and schema locking,

see Chapter 3, ‘Creating new items in a geodatabase’.

SUBTYPES AND ATTRIBUTE DOMAINS

Owner

12000 3000 Mary Jones \
| | |

Area PropertyTax

Area PropertyTax Owner /
10000 2500 Bob Smith
‘ ‘ Merge
Property of the Addition Default value
geometry
Area  PropertyTax Owner /
22000 5500 City

This example shows how merge policies can be applied to
attributes of a Parcel object.

133



Working with attribute domain properties

The Domain Properties dialog box includes a list of all the
domains that exist in a geodatabase. Each domain’s name,
description, properties, and valid set of values are displayed.

From this dialog box, you can also add, remove, and modify
domains. An explanation of how to use this property page to
manage your geodatabase’s domains comes later in this chapter.

Database Properties E
Diomaing |
Domain Mame Diescrigtion lﬂ
inocHeight Walic wood pale heights
PropertyTax Walid property tax range
SteelHeight Walid steel pole height= . . . L
GraphiteHsiant Valid graphite pole heights — A list of the domains and their descriptions.
UnittumberF ormst Format for pole part numbers
hanufacturors Lizt of pole manutacturors

g of

Diomain Properties

QE, I Caticel Apply | Help |
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Field Type Text - . . . . .
Domai:';ype Coded Vals :’ Displays the properties of the selected domain such as its field
Spit palicy Detadlt Value ‘ type, domain type, minimum and maximum values (for range
Merge policy Default value domains), and the domain’s split and merge policies.
I
Coded Walues:
Code Description H
RUP Ficahrd Ltility Poles
FPC Plarte Pole Company If a coded value domain is selected, the list of valid values and
EPL Espisfta Poles Ltd. .| their user-friendly descriptions is displayed.
4 I I 3
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Browsing the
attribute domains
of a geodatabase

Attribute domains are stored
geodatabasewide. Once a user
creates a new attribute domain,
that user and all other users can
view the properties of that
domain and use the domain in a
feature class or table.

Attribute domains are managed
using the Domain properties
dialog box. This dialog box can
be displayed as part of the
geodatabase’s properties or from
the feature class or table
properties dialog box.

Attribute domains can be added,
deleted, and modified with the
Domain properties dialog box.

SUBTYPES AND ATTRIBUTE DOMAINS

Browsing the domains of
a personal geodatabase

1. In the ArcCatalog tree, right-
click the personal geodata-
base whose domains you
want to browse.

2. Click Properties.

The Attribute Domains
properties dialog box
appears.

E Catalog

G‘ o

B D

(g C\Data

[ LandbaseD ata

=] @ UtilityCr ata
o—— -5 Electic_uiliies

[l-fad waterData Copy Chil+C
-] Electric @ Paste Ctrl+
w Delete
Flename
Refresh
[]--Q D wwnrkingharckansa: New 4
- Database Connection gt N
[+-6¥ Geocoding Services ~
I:I-- Search Resultks B) Compact Database
B8] Internet Servers
[N Seach..

Browsing the domains of
an ArcSDE geodatabase

1. In the ArcCatalog tree, right-
click the ArcSDE connection
for the geodatabase whose

domains you want to browse.

2. Click Properties.

The Attribute Domains
properties dialog box
appears.

§l Catalog

(g Ch

(g Dh

- ChData

a [:wworkingharckanzashdatahaccess
EICQ [Databaze Connections

83| Add OLE DB Connection

3 Add Spatial Database Cormection

o_ mickey_rd-
Geocoding 5 Copy Cirl+C
Search Resy 12 Easte [Eir]

-5 Intemnet Serv % Delete

Fenames
Befresh
Hew »
Imnpart »

Wersians. ..
Disconnect

Connection Properties. ..
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Browsing the attribute
domains of a
geodatabase from a
feature class or table

1. In the ArcCatalog tree, right-

click a feature class or table.

Click Properties.
Click the Subtypes tab.
4. Click Domains.

The Attribute Domains
properties dialog box
appears.

{27 Fuses
o [ Puoles

[ Catalog

@

(g D

1 C\Data

-] LandbaseData

=g UtiltyData

=] 5 Electric_utilities:
Ja Landbaze
B Utilties

Dirmensions

Fiimz Copy EiHE
Secc. ¥ Delete

] servi
[T Gwke flename

] Tran: Analyze

[ T —

5 Elect  Cieate Layer...

L A
=]

3 Poler POt »

oy Elect Load Data
[-fg WaterD ata

Feature Class Properties

Table/Feature Class Namal Fields ~ Subtypes | \ndexasl

Subtype Field: ITypeEﬂde j
Default Subtype: I\Mnnd j
Subtypes:
Code Description ﬂ
o Foles
1 Wood
2 [Steel

o o

Default Values and Domains:

Field Mame: Detault Value Domain ‘ﬂ
Height 3 ‘SteelHeioht
Lnithumber RA1111-MS PolePartiumber
Manutacturor Richard Ltilty Poles  |Manutacturor
hsterial STEEL Polehsterial

L o

Use Defaults Domains... :l———o

i3 I ’m Apply
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Creating new
attribute domains

At any time 1n the life of a
geodatabase, a new attribute
domain can be created using
the Domains properties dialog
box.

You can create new attribute
range domains, coded value
domains, or string format
domains.

To learn how to apply an attribute
domain to a field in a feature class
or table, see ‘Associating default
values and domains with tables
and feature classes’in this chapter.

SUBTYPES AND ATTRIBUTE DOMAINS

Creating a new attribute
range domain

1. In the ArcCatalog tree, right-
click the geodatabase and
click Properties.

2. Click the first empty field
under Domain Name and
type a name for the new
domain.

3. Press the Tab key or click the
new domain’s description
field and type a description
for the domain.

4. Click the field next to Field
Type, click the dropdown
arrow, and click the type of
attribute field to which this
domain will be applied. »

Database Properties

Domains |
Domain Mame Description H
CraphiteHeight Valid graphite pole heights
SteelHeight Yalid steel pole heights
oocHeicht alicd wwond pole heights
e Property Tax alid property tax range
=
| 3
r— Diomain Praperti
Field Type Long Integer -
Domain Type Range
hinimum value a
hdaximum value a
Split policy Detault valus
Meroe policy Detault Value LI
Coded Values:
Code Description H
-
4 3
aK I Cancel | Lpply |
Database Properties | 7|
Diamains |
Domain Mame Description lﬂ
GraphiteHeight “alid graphite pole heights
SteelHeight /alidd steel pole heights
WioocHeight “alicd wood pole heights
Property Tax “alicd property tax range
=
4 I »
i Damain Properti
Field Type Long Integer Jud|
Domain Type Short Integer
Minimum value Long Integer

Mazximum walue
Split policy
Merge policy

Coded Values:

Code Description H

QK I Cancel | Lpply
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Range domains
Range domains can t be created for

text fields. They can only be applied
to numeric and date fields.
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Click the field next to Domain
Type, click the dropdown
arrow, and click Range from
the list of domain types.

Click the field with the
minimum value for the range
domain and type the mini-
mum value. Do the same for
the maximum value.

Click the field next to Split
policy, click the dropdown
arrow, and click the split
policy for the new domain. Do
the same for the merge
policy.

Click Apply to create the new
domain in the geodatabase
or OK to create the domain
and close the dialog box.

i B3

Database Properties
Domains |
Domain Mame Description
GraphiteHeight “alid graphite pole heights
SteelHeight “alicd steel pole heights
VWioodHeight “alicd wood pole heights:
Property Tax “alicd property tax range
=
Al »
r— Domain Properti
Fied Type [Flost |
Domsin Type Range
Rinimum value
Maximum value Coded “alues

Spilt policy Detault Valle
Merge policy Detault Value ;I
Coded Values:

Code Description Iﬂ

=
4 »
QK I Cancel | Apply I
Database Properties E
Domairs I
Domain Mame Description H
GraphiteHeight “alicd graphite pole heights:
SteelHeight Yalid steel pole heights:
‘WoodHeight Yalicd vwood pole heights
Property Tax Yalid property tax range
T _’I_I
~ Diamain Properti

Field Type Float -
Domain Type Range
Minimum value 500 - o
Maximum value 1000 o
Split policy Geometry Ratio
Merge policy Defautt Yalue i LI

Cocle

Diefault alie
Coded Yalues: o
= [Weighted Average

TSI

LD

e

[ o ]

Cancel |

Apply —|-—°
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Coded value descriptions
When you add a new value to a
domain s coded value list, you must
also add a more user-friendly
description. When you edit an
attribute value for a field that has
this domain, the user-friendly
values appear in the ArcMap
Editor. Descriptions help you select
the right value.

Coded value split/merge
policies

Coded value domains support only
default value and duplicate split
policies.

Coded value domains support the
default value merge policy only.

SUBTYPES AND ATTRIBUTE DOMAINS

Creating a new coded
value domain

1. Follow steps 1 through 4 for
creating a new attribute
range domain.

2. Click the field next to Domain
Type, click the dropdown
arrow, and click Coded
Values from the list of domain

types.

3. Click the first empty field
under Coded Values and
type the first valid code.

4. Press the Tab key or click the
new coded value’s Descrip-
tion field. Type a user-friendly
description for this coded
value.

5. Repeat step 4 until all valid
values and their descriptions
have been typed.

6. Click the field next to Split
policy, click the dropdown
arrow, and click the split
policy for the new domain.
Do the same for the merge
policy.

7. Click Apply to create the new
domain in the geodatabase
or OK to create the domain
and close the dialog box.

Database Properties

Domains |
Darmain Mame Description Iﬂ
GraphiteHeight “alic graphite pole heights
Property Tax alicd property ta range
| SteciHeiart alid steel pole heights
WoodHeight alic venod pole heights
Manufacturers List of pole manufacturers
i1 5| _'I_I
i~ Diamain Properti
Field Type [Text | =]
Domain Tyge
Split policy
Merge policy

Coded Walues.
Code Deseription liI
Aln _'l_I
aK I Cancel I Apply |
Database Properties
Domains |
Domain Mame Description lﬂ
GraphiteHeight "alid graphite pole heights
Property Tax alic property tax range
SteelHeiukt “alic steel pole heights
WWioodHeioht alic venod pole heights
Manufacturers List of pole manufacturers
=
| 3
- Domain Properti
Field Type Teuxt -
Domain Type Coded Yalues
Split policy Default value p—
Merge policy Default valus —f—
I=]
Coded ¥ aluss:
Cade De=scription [
e RUP Richard Lty poles —t
PPC Plarte pole company
EPL Espisito Poes Ltd.
KIS _'l_I
aK I Cancel | Apply +
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Modifying and
deleting attribute
domains

The Domains property page can
be used to delete an attribute
domain from the geodatabase or
to modify an existing domain.

When a new domain is created,
the owner of that domain—that
1s, the user who created it—is
recorded. Only the owner of an
attribute domain can delete or
modify it.

As you will see later in this
chapter, domains can be
associated with particular fields
for a feature class or table or for
a subtype of a feature class or
table. While a domain is being
used by a table or feature class,
it cannot be deleted or modified.

You can modify domains simply
by selecting them on the
domains properties dialog box
and changing anything from
their name to their type and
valid values. This 1s done in the
same manner as when you
create a new domain.
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In the ArcCatalog tree, right-
click the geodatabase and
click Properties.

Click the domain you want to
delete by clicking the left-
hand tab in the grid.

Press the Delete key.

Click Apply to delete the
domain from the
geodatabase or OK to delete
the domain and close the
dialog box.

Database Properties

Diomaing |

Domein Name Description [ﬂ
GraphiteHsight Walid graphite pole heights
Manufacturers List of pale manufacturers
SteelHeight pole heights
WoodHeiuht Walicd wooi pole heights
Al _'l_I
~ Domain Properti
Field Type Float -
Domain Type Range
Minimum value 500
Mszimum walue 1000
Split policy Geometry Ratio
Meroe policy Sum Values LI
Coded Valugs:
Code Description H
-
Al »
aK I Cancel | Aopl I
Database Properties
Domains |
Domain Mame Description lﬂ
GraphiteHeight ‘alid graphite pole heights
Manufacturers List of pole manufacturers
SteelHeight alicd steel pole heights
WinocHeidht Valid wood pole heights
] Ll_l
r—Damain Propetti
Field Type Text -
Doimain Type Coded Yalles
Splt poficy Defaull Valle
Merge policy Default Value
I
Coded Values:
Cods Description lﬂ
RUP Richar Utility poles
PPC Plarte pole company
EPL Espisito Poes Ltd
] _'l_I

0k | Cancel |

Sl _l._o
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Associating
default values
and domains with
tables and
feature classes

Once you have created an
attribute domain, or domains,
you can associate them and
their default values with fields
in a table or feature class. Once
a domain 1s associated with a
feature class or table, an
attribute validation rule is
created in the database.

The same attribute domain can
be associated with multiple
fields of the same table, feature
class, or subtype and can be
associated with multiple fields
in multiple tables and feature
classes.

Tip

Subtypes

Not all of the objects in a table or
feature class must have the same
domains or default values applied
to the same fields. To apply
different domains and default
values to the same field in a single
table or feature class, you must
create subtypes.

You'll learn how to create subtypes
and associate domains and default
values to a subtypes fields later in

this chapter:

SUBTYPES AND ATTRIBUTE DOMAINS

. In the ArcCatalog tree, right-

click the table or feature
class with which you want to
associate domains.

. Click Properties.
3. Click the Fields tab.
. Click the field for which you

want to create a default value
and associate a domain.

. Click the field next to Default

Value and type the default
value.

. If you don’t want to associate

a domain to the field, skip to
step 9.

. Click the field next to Do-

main, click the dropdown
arrow, and click the domain
you want to associate with
the field.

Only those domains that
apply to the field type are
displayed in the list.

. Repeat steps 4 through 7

until you have associated
default values and domains
for all fields that you want to
have these properties.

. Click Apply.
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Creating
subtypes

You can use ArcCatalog to add
subtypes and to set default
values and attribute domains
for the fields of each subtype.

You can manage subtypes
using the properties dialog box
for each table or feature class.
You can define the subtype
field, add new subtypes, and
remove or modify existing
subtypes.

Tip

Subtype field

The subtype field must be a long
integer or short integer field. If you
have no subtype field selected, you
will not be able to add subtypes.
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Creating new subtypes
for a feature class or
table

1. In the ArcCatalog tree, right-
click the feature class or table
to which you want to add
subtypes.

2. Click Properties.
3. Click the Subtypes tab.

4. Click the dropdown arrow
and click the subtype field
from the list of available long
integer and short integer
fields. »
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The default subtype

The default subtype serves two
purposes. When you create a new
subtype, click Use Defaults and the
subtype will inherit all of the default
values and domains for its fields
from the default subtype. These can
then be modified to meet the
requirements for the new subtype.
Asyou add additional subtypes, the
default subtype can be changed at
any time.

When you create a new feature in
the feature class without specifying
a subtype, it will automatically be
assigned the default subtype.

SUBTYPES AND ATTRIBUTE DOMAINS

To add a new subtype, click
the first empty field under
Code and type an integer
value that will be the code for
that subtype.

Press the Tab key or click the
Description field and type a
description for the subtype.

For each field, type a default
value in the appropriate field
in the table.

To associate an attribute
domain with a field for the
new subtype, click the
Domain field, click the
dropdown arrow, and click
the domain from the list of
domains.

Only those domains that
apply to the field type are
displayed in the list.

To set this subtype as the
default subtype, click the
dropdown arrow and click it
from the list of subtypes. »

6 Code

Feature Class Properties [ %]
Table/Featurs Class Namel Fields Subtypes | \ndexssl
Subtype Field ITypEEude j
Diefault Subtype: |Fulss d
Subtypes:

Description ﬂ

Poles

1 (VWoad

]

Default Values and Domains:

Field Mame Detputt Value Dormain H
Height 30 WoodHieght
Unittumber M11 11 Mo FPolePartiumber
Manufacturor Richard Ltility Poles  |Manufacturor
Materis| WiooD =l
Manufacturor A2
d PolePartiumber o
Usze Defaults | Building types
(1] | Cancel I Apply |
Feature Class Properties E
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Subtype Field: ITypeCode j
Default Subtppe: IPn\es j
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4 »
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10. Repeat steps 5 through 8 to

11.

12.

add additional subtypes. You
can reset the default subtype
at any time.

When adding a new sub-
type, click Use Defaults to
have your new subtype take
all of the default values and
domains from the default
subtype. You can then modify
all or some of these.

When you are finished
creating your subtypes and
have selected the default
subtype, click Apply to
create the new subtypes in
the geodatabase or OK to
create the subtypes and
close the dialog box.

11

Feature Class Propeities [ %]
Table/Feature Class Name | Fields  Subtypes | Indewes |
Subtype Field, ITypeEode j
Drefault Subtype: IWood j
Sublypes:
Code Description ﬂ
1} Pales
1 Wiooc
2 Stesl
=
4 I »
Default Walues and Domains:
Fieldl Name Defaut Yalue Domain EI
Height 3 oodHisght
Unithumber 41111 - FolePariMumber
Manufacturor Richard Ltiity Poles  |Manutacturar
Material (WOOD Poletdaterial
R _>l_I
Use Defaults Diamains:
QK | Cancel I Lpply I
Feature Class Properties [ %]
Table/Feature Class Namel Fields Subtypes | \ndsxesl
Subtype Field, ITypeEode j
Default Subtype: IWnnd j
Sublypes:
Code Description ﬂ
a Paoles
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Default Walues and Domains:

Field Mame Default Yalue Dianain
Height 3 SteelHeight
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Use Defaults Domains...
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Modifying and
deleting
subtypes

Subtypes for a feature class or
table can also be modified or
deleted using the properties
dialog box for the table or
feature class. You can modify
any aspect of a subtype
including its description, its

default values, and its domains.

Modifying each aspect of a
subtype 1s done the same way
as creating a new subtype.

SUBTYPES AND ATTRIBUTE DOMAINS

. Follow steps 1 to 3 for adding

subtypes.

. Click the left-hand tab next to

the subtype you want to
delete.

3. Press the Delete key.
. Click Apply to delete the

subtype from the
geodatabase or OK to delete
the subtype and close the
dialog box.

Feature Class Properties [<]
Table/Feature Class Name | Fields ~ Sublypes | Indees |
Subtype Field [Typecode =l
Default Subtyps: IWoud j

Subtypes:

Description

1 Woad
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KIS _>lJ
Diefault Values and Domains:
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Manufacturor

Material

-
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Use Defaults Damains...
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Defining relationship classes

IN THIS CHAPTER
What is a relationship class?

Relationship classes in ArcCatalog
and ArcMap

Creating a simple relationship
class

Creating a composite relationship
class

Creating an attributed relationship
class

Creating relationship rules
Managing relationship classes

Exploring related objects in
ArcMap

Using related fields in ArcMap

Objects in a real-world system often have particular associations with other
objects in the database. These kinds of associations between objects in the
geodatabase are called relationships. Relationships can exist between
spatial objects (features in feature classes), nonspatial objects (rows in a
table), or spatial and nonspatial objects. While spatial objects are stored in
the geodatabase in feature classes and nonspatial objects are stored in
tables, relationships are stored in relationship classes.

ArcCatalog contains tools to create, modify, and manage relationship classes
in your geodatabase, while ArcMap provides tools to create, delete, and use
relationships to find objects that are associated with other objects in the
geodatabase. This chapter describes how to use ArcCatalog to manage
these relationship classes and how to use relationships in ArcMap.

Chapter 12, “Editing your geodatabase’, discusses how to create and delete
relationships.
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What is a relationship class?

Objects in a real-world system, such as an electrical network or a
parcel database, often have particular associations with other
objects in the database. For example, in an electrical network,
poles support transformers. In a parcel database, a parcel will
have one or many owners.

These kinds of associations between objects in the geodatabase
are called relationships. Relationships can exist between spatial
objects (features in feature classes), nonspatial objects (rows in a
table), or spatial and nonspatial objects. While spatial objects are
stored in the geodatabase in feature classes and nonspatial
objects are stored in tables, relationships are stored in relation-
ship classes.

To store relationships between electric transformers and poles,
you must create a relationship class. If in your geodatabase,
transformers also have relationships to transformer attribute
objects, then a second relationship class is required to store
those relationships.

The anatomy of a relationship

Like any association, relationships have particular characteristics.
One obvious characteristic is the notion of cardinality. Cardinality
describes how many objects of type A are related to an object of
type B. In the transformer—pole example, a single pole may
support more than one transformer, but a transformer can only be
mounted on a single pole. The relationship between transformers
and poles is one to many: one pole, which is an object in the
origin class of the relationship, to many transformers, which is an
object in the destination class of the relationship.

In general, relationships can have one-to-one, one-to-many,
many-to-one, and many-to-many cardinalities. As you will see
later in this chapter, certain types of relationships support certain
cardinalities, and you can control cardinalities for any relation-
ship class when you define relationship rules.
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A Pole supports Transformers

Transformers are mounted on a Pole

A relationship is an association between two or
more objects in two feature classes or tables in a
geodatabase. Relationships are stored in
relationship classes.

A relationship between two objects is maintained through
attribute values for key fields. In the transformer—pole example,
the unit number of the pole that supports the transformer may be
included in the attributes of the transformer object. This is an
embedded foreign key. It tells us what object in the pole feature
class this particular transformer is related to.

Relationship classes can have attributes. Any relationship class
that has attributes must be stored as a table in the database and
have a pair of foreign keys, each referencing the origin and
destination classes of the relationship class. In this case, each
relationship is stored as a row in the relationship classes table.
Similarly, any many-to-many relationship classes require a table in
the database to store at least the foreign keys.
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Foreign key Primary key
ObjectiD Shape TranType PolelD ObjectID Shape  Height PoleType
1 A | Overheadl | 1 - ° 15 WOOD
2 A | overhead1 1 :;: 2 [ ) 15 WOOoD
3 A | Overhead2 2 / 3 [ 20 STEEL
4 Overhead3 ..
A g / Origin class—Poles
5 A | Overhead3 3

Destination class—Transformers

A relationship between two objects is maintained through attribute values
for key fields.

Relationship classes have path labels. Forward and backward
path labels describe the relationship when navigating from one
object to another. The forward path label describes the relation-
ship navigated from the origin class to the destination class; the
backward path label describes the relationship when navigating
from the destination to the origin class. In the transformer—pole
example, when navigating from the transformer to the pole, the
relationship path label may be “is mounted on”. The same
relationship when navigated from the pole to the transformer may
have a path label of “supports™.

Relationship classes can also be used to propagate standard
messages between related objects. Messaging is the mechanism
that objects related to each other use to notify each other when
they change. For example, in a relationship between poles and
transformers, when the pole is deleted, it sends a message to its
related transformer objects informing them it was deleted. As
transformers can’t exist without a pole to support them, these
transformer objects could respond to the message by deleting
themselves.

The geodatabase supports two kinds of relationships: simple or
peer-to-peer relationships and composite relationships. Each is
discussed briefly below.

DEFINING RELATIONSHIP CLASSES

Simple relationships

Simple, or peer-to-peer relationships, are relationships between
two or more objects in the database that exist independently of
each other.

In a relationship between object A and object B, if object A is
deleted from the database, object B continues to exist. For
example, in a railroad network you may have railroad crossings
that have one or more related signal lamps. However, a railroad
crossing can exist without a signal lamp, and signal lamps exist on
the railroad network where there are no railroad crossings.

Simple relationships can have one-to-one, one-to-many, or many-
to-many cardinality.

Composite relationships

The geodatabase also supports the notion of a composite
relationship, where the lifetime of one object controls the lifetime
of its related objects. The pole—transformer relationship is an
example of a composite relationship. Once a pole is deleted, a
delete message is sent to its related transformers, which are
deleted from the transformer’s feature class.

Composite relationships are always one to many but can be
constrained to be one to one using relationship rules.

Attributed relationship classes

One-to-one and one-to-many relationship classes do not require a
new table in the geodatabase to be created to store the relation-
ships. However, many-to-many relationship classes do require a
new table in the database to store the foreign keys from the origin
and destination classes to make the relationship. This table can
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also have other fields to store attributes of the relationship itself
that are not attributes of either the origin or destination class.

For example, in a parcel database you may have a relationship
class between parcels and owners, where owners “own” parcels
and parcels are “owned by~ owners. An attribute of that relation-
ship may be the percentage of ownership.

One-to-one and one-to-many relationship classes may also have
attributes; in this case, a table would be created to store the
relationships.

Relationship rules

Relationship classes can have an associated set of relationship
rules. Relationship rules control which object subtypes from the
origin class can be related to which object subtypes in the
destination class. They can also be used to specify a valid
cardinality range for all permissible subtype pairs.

For example, the subtype wood pole may be able to support from
0 to 3 transformers, whereas the subtype steel pole may support
0 to 5 transformers. In the first case, the cardinality range would
be 0-3; in the second case, it would be 0-5.

You can establish a relationship between two or more objects in
the geodatabase by using tools available in ArcMap. Once the
relationship is established, use ArcMap tools to navigate it and
symbolize features based on attributes in a related object. You
can find all objects that have a relationship with a particular
object through any particular relationship class.
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Relationships have cardinality. Cardinality describes how many objects of
type A are associated with objects of type B. Relationships can have 1-1,
1-M, M-1, or N-M cardinality.

Performance considerations

When editing composite features, edits such as move, rotate, and
delete also affect the related objects through the relationship
class. There is a cost when navigating these relationships. The
cost is minimized when indexes are maintained for the primary and
foreign keys for the relationship class. When a new relationship
class is created with ArcCatalog, the primary and foreign keys are
automatically indexed if they do not already have indexes.

It is important to realize that when a feature class participates in a
relationship class, that feature class utilizes messaging. When
editing that feature class in ArcMap, the related class must be
opened so it can respond to the message—either by moving,
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deleting itself, or implementing some custom behavior. If the
related class is not already in the map you are working with, it will
automatically be opened to respond to the message, then closed.
Each time it responds to a message, it will need to be reopened.

In general, when working with a class in ArcMap, have all related
classes also in the map. This way, the related classes are opened
once when they are added to ArcMap. If they are not in the map,
then cach time you access related objects the class must be
opened.

With many ArclInfo coverage data models, the feature-attribute
table contained as few items as possible, and many of the
attributes for a feature class were contained in a related table.
This can be done with geodatabase feature classes; however,
navigating a relationship in the geodatabase is a more costly
operation than navigating relates in INFO. In the INFO environ-
ment, it was common to store the symbology for a feature in an
external related table called a lookup table. This can still be done
in the geodatabase using relationship classes; however, for large
data, symbolizing this way will be slow, even with indexes on the
primary and foreign keys. Try to keep attributes for symbolization
on the feature class’s table. For performance considerations, it is
recommended that symbology information be stored in the
feature class itself.

Schema locking

An exclusive lock is required when modifying a relationship
class’s relationship rules or when renaming or deleting a relation-
ship class. An exclusive lock can only be aquired for a relation-
ship class if the feature classes or tables that participate in the
relationship can also be locked. Therefore, if a user has an
exclusive or shared lock on either the origin, destination, or both
classes, the properties of the relationship class cannot be edited.

DEFINING RELATIONSHIP CLASSES

For more information on exclusive locks and schema locking, sce
Chapter 3, ‘Creating new items in a geodatabase’.
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Relationship classes in ArcCatalog and ArcMap

Relationship classes in ArcCatalog

In ArcCatalog, you can automatically work with a relationship
class in a geodatabase. Relationship classes can exist both inside
feature datasets and at the root level of the geodatabase.

When you look at a particular relationship class in the ArcCatalog
tree, it is not immediately evident how feature classes or tables
are related. However, by examining the properties of both the
feature class or table and the relationship class, you can achieve
a clear picture of this.

) Catalog

=-(g Ch

EI@ C:hdata

-G Images

- LandbaseData

- UtiityData

E@ ‘wiaterData
F-igR Coverages
-- Shapefiles
Elg Mantgomeny

@ Landbase

: @ W aber

=, HydratnLateralz

] Owners

H ‘E_"u Parcellwners

Geodatabase

Relationship class

Relationship classes appear in the ArcCatalog tree either at the
geodatabase level or inside a feature dataset.

In the Feature Class Properties or Table Properties dialog box, the
Relationships tab displays the relationship classes, if any, in
which a feature class or table participates. For each relationship
class, the Catalog tree displays the path label, the other feature
class or table, and its role in the relationship. You can click
Properties to view the properties for the selected relationship
class.

The properties dialog box for each relationship class—whether
opened from the Feature Class Properties or Table Properties
dialog box tree—contains more detailed information about the
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Feature Class Properties EHE
Generall Fields | Indexesl Sublypes  Relationships |

This feature class participates in the following relationships:

Fielationshi Fielsted To

Parcellwners

Properties. |
oK I Cancel I Al |

By clicking the Relationship tab on the Properties dialog box for a feature
class or table, you can view what relationship classes the feature class or
table participates in along with what role the feature class or table plays
within the relationship class. To get more details about the relationship
class, click the Properties button.

relationship class. It also lets you establish relationship rules.
The procedure for creating and modifying relationship rules is
discussed later in this chapter.

ArcCatalog also contains various tools to create, delete, and
manage relationship classes. The tools will also be discussed in
more detail in this chapter.
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Relationship Class Properties

General |F\ules |

MName: Parcellwners
Tupe: Simple:
Cardinality il =il

Maotification: MNone [no messages propagated]

i~ Origin T able/Feature Cla;
Name: Parcels

Primary Key: FROPERTY_ID

Fareign Key: FROPERTY_ID

i~ Destination T able/Feature Cla:

Name: Owners

- Label

Forward is owned by

Backward owng

Cancel | Aoply |

The Relationship Class Properties dialog box, whether opened from the
feature class or table property page, contains detailed information about
the relationship class.

Relationship classes in ArcMap

Once you have established a relationship class between feature
classes or tables, you can use these relationships in ArcMap. For
example, when you identify a feature in your map, you can sce all
of the objects related to that feature. When working with tables,
you can open another table containing its related objects.

You may want to use fields on a related table or feature class to
symbolize or label your map. Once you have added a feature class
to your map that participates in a relationship class, you can do
this by establishing a join between the feature class and its
related feature class or table. You can use these joined fields like
you use other fields in your feature /ayer.

DEFINING RELATIONSHIP CLASSES

For more information on maps, feature layers, symbolizing, and
labeling your features, see Using ArcMap.

There are also a number of tools in ArcMap for editing relation-
ships and related objects. For example, when you select a feature,
you can edit the properties of its related objects. You can also use
ArcMap to add new relationships and delete existing relation-
ships. For more information on editing relationships, see

Chapter 12, “Editing your geodatabase’.
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Creating a simple
relationship class

You can create new relationship
classes between any feature
class or table within your
geodatabase using tools in
ArcCatalog. These tools can be
used to create simple, compos-
ite, and attributed relationship
classes.

Relationship classes appear in
the Catalog tree, and you can
inspect their properties as well
as the relationships for any
particular feature class.

The example in this task shows
how to create a relationship
class between a feature class
that stores parcel objects and a
table that stores owner objects.
It 1s a simple, nonattributed
relationship. In the database, a
parcel can be owned by a single
owner, and an owner can own a
single parcel, so it is a one-to-
one (1-1) relationship.
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In the ArcCatalog tree, right-
click the geodatabase or
feature dataset in which you
want to create the new
relationship class.

Point to New.
Click Relationship Class.

Type the name for the new
relationship class.

Click the origin table or
feature class.

Click the destination table or
feature class.

Click Next.

Click Simple (peer-to-peer)
relationship.

Click Next. »

New Relationship Class
Name o the relationship class:
o——lF’ame\Dwnevs
Select the tablefeature classes that will be assaciated by this relationship class.
Drigin table/feature class:
Landbase A relationship class is a collection of
- Dwners relationships betiween objects in two
e Waler tables/feature classes
Destination table/feature class
0__ Fod o
- RRlne Parcels are owned by owners
© Dwners Duiners o parcels
o twjmrar =l
cBack [ Nems | | Cacel
New Relationship Class (=]
a Select the type of relationship that this relationship class il store.
Simple: or peer-o-pee relalionships are relationships that exist betwesn two or
ote objects in the database that can exist independent of each other. In this
Kind of relationiship, when the obieci(s) in the origin table/feature clsss are
deleted, the related objectls] in the destination table/feature class are not by
default
£ Composite relationship
Composie relalionships are relationships where the lfetime of the biectls) in the
destination table/lealure class are contolled by the ffelime of their related obiect
in the origin table/feature class. When the object in the ariin tablefeature class
is deleted, the related obiecs] in the destination table feature class are also
deleted.
cBack | Mew> | Cancel

o
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10. Type the forward and

. . backward path labels. Specily a abel for the relationship as 1 is raversed fiom the
N-M relationship classes P ' :

onigin table/feature class to the destination tablerfeature class.

Many-[o-many (N_M) re]a[lonshlp 11. Click the message notifica- [oens . —l
classes require the relationship tion direction. B ki s s, _I @
; 7 . I owred by
class to have its own tqble in the 12. Click Next. [ v
database. You can optionally add ) ) o i il s b gtk
attributes to this table, or you can 13. Click the first cardinality ﬂf::;[D:;H‘;'Z:::;:;m
allow the Arc[nfo system to manage option. In this example, an W B et m
the schema of the table for you. owner can own a single (‘: e |
= Hone fro messanss prapgaed]
parcel and a parcel can be .............. ges propigated]

ouned by a single onmer. so
1P this is a one-to-one (1-1)
Notification direction relationship.

By default, the notification direction . T | [
. ! . 14. Click Next. »
for a simple relationship is None.

New Relationship Class [z]x]

Select the cardinglity for this relationship class farigin - destination)

In 2 1-1 [one to one) relationship, sach
@_ s obect of the oiigin table fealure class can
11 [one to one) be related to zer or one object of the

destination table/feature class.
1M (one to many)

Parcels
Table/Feature. Table/Featue

£ W - N [many to many)

Note: If this is a composite relationshin
class, then the cardinality rust be 1-1
(oneto-one] or 1T-M [one-to-many]

< Back I Mext » I Cancel

®
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In this first example, you are not
adding attributes to your relation-
ship class, although any relation-
ship class can have attributes. For
more information on how to create
an attributed relationship class, see
‘Creating an attributed relationship
class’ in this chapter:
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15.

16.
17.

18.

19.

In this example, the relation-
ship class does not require
attributes. Click No.

Click Next.

Click the dropdown arrow to
see a list of fields from the
origin table or feature class.
Click the primary key for this
feature class or table.

Click the dropdown arrow to
see a list of fields from the
destination table or feature
class. Only those fields that
are the same type as
selected in step 17 are
displayed. Click the foreign
key that refers to the primary
key selected in step 17.

Click Next. »

New Relationship Class

Yau have speciied that ths fs a M- (many to many] relatianship, & new table
in the database il be created for this relatianship (@ store the foreian keps for
these twa participating (ables/featue classes

Do you wish to add additional attribures to this relationship clas?

" Yes, | would ke to add attibutes ta this relationship class.

@—— o, I do nat want to add attibutes to this relationship class.

<Back [ Nets | Concel

Mew Relationship Class [x]

Select the primany key in the origin table/fealure class [generaly, this will be the
abiect iderbfier fiefd), 1F his is a1 - M [one ta many] relatianship. you wil also need
1o eslect the farsign kep in the destination table/feature class.

Select the primary key field in the onigin table/feature class:

PROPERTY_ID =

Select the foreign key field in the destination table/feature class
that refers tathe primary kep field in the origin table/featuie class:

CALC_AREA
ELEM&DDR

B

ROPERTY D
SEQUENCE_NUMBER

<Back | H=o | cencel
T

®
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DEFINING RELATIONSHIP CLASSES

20.

21.

Review the options you New Relationship Class
specified for your new
relationship class. If you
want to change something,
you can go back through the
wizard by clicking Back.

Click Finish to create the
new relationship class when
satisfied with your options.
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Creating a
composite
relationship class

You can use a wizard to create a
composite relationship class.
The example in this subtask
shows how to create a relation-
ship class between a feature
class that stores transformer
banks and one that stores
transformer units.

The existence of a transformer
unit in the database is depen-
dent on the presence of a
transformer bank. This relation-
ship class i1s a composite
relationship with the trans-
former bank as the origin
feature class.

The relationship will be
nonattributed; composite
relationships are by definition
one-to-many (1-M) relation-
ships.

Creating a composite relation-
ship involves many of the same
steps used in the task for
creating a simple relationship.
The steps outlined here reflect
the differences between the two
tasks including using different
origin and destination classes.
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Follow steps 1 through 7 for
creating a simple relation-
ship class.

Click Composite relationship.
Click Next.

Type the forward and
backward path labels.

Click the message notifica-
tion direction.

Click Next. »

Hew Relationship Class

Selest the type of relationship that this relationship class wil store

€ Simpl (peer to pes) relstionship

Simple o peerto-pesr relatiorshins ars relationships that ssist betwesn twa of
more abiecls in the database thet can exist independent of each othe, In this
Kind of relationship, when the cbiect(s) in the origin tablefeature class are
deleted, the rekated abjzetls) in the destination table/feature class ar nat by
default

ey i e

Composite relationships are relationships where the fetime of the obiectls)in the
destination table/feature class are contolid by the lif=time of their refated abisct
in the origin table/feature class. YWwhen the abjeet in the arigin table/feature class
i deleted, the related obiestls] in the destination table/feature disss are also
deleted.

)

cgack [ Mews | Cancel

MNew Relationship Class

Specily alabel for the relationship as it fs traversed from the
origin table/featurs class to the destination table/feature olass

IEnnlair\s

Spesily alabel for the relationship as it s traversed from the
destination table/feature class ta the origin table/eature olass

I\s contained by

wihich diection will messages be propagated between the
cbiccts related by this relationship class?

& Fomward [origin to destination] |

 Backwaid (destination to origin) 6
 Both |

£ Mane [ne messages propigated]

Cancel
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7. Click the first cardinality B ATy s (1]

. . option. A composite relation-
One'to'many relatlonshlps Shlp iS by definition a 1-M or Select the cardinality for this relatiorship class (arigin - destination].
When creating a one-to-many ’ '
obiect in the origin table/feature class can

A . . 1-1 relationship.
relationship, whether simple or P ® Dol
5 5 H be related to multiple objects in the.
composite, the one side must be the 8. Click Next. o 1 oo o) destnaion lsbieAealuie clsss

origin class. The many side must

In & 14 [one ta mary] relationship. each

L In this example, the relation- v TakFemae  TabFesue
always be the destination class. . ) s s
ship class does not require T
class, then the cardinality must be 1-1

attributes. Click No. {oneorone) o 1M fone<omary]
10. Click Next. »

< Back I Newt » I Cancel

Mew Relationship Class

Yo have specified that this is & M-H [many ta many) relationship. & new table
in'the database wil be created for this relationship ta store the foreian keys for
these twa paricipating tableszatue classes.

Do you wish to add additional attributes ta this relationship class?

Ve, | would like to add attributes to this relationship class.

@ Hla, | g not want bo sdd strbutes i s elationship class;

< Back I Mest > I Cancel
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11. Click the dropdown arrow to
see a list of fields from the
origin table or feature class.
Click the primary key for this
feature class or table.

12. Click the dropdown arrow to
see a list of fields in the
destination table or feature
class. Only those fields that
are the same type as
selected in step 10 are
displayed. Click the foreign
key that refers to the primary
key selected in step 10.

13. Click Next.

14. Review the options you
specified for your new
relationship class. If you
want to change something,
you can go back through the
wizard by clicking Back.

15. Click Finish to create the
new relationship class when
satisfied with your options.

New Relationship Class

Select the primany kep in the crigin table/feature class (generaly, this wil be the
obict identiier field) I this s 2 1 - M (one to many] rslationship, you wil aksa reed
10 selexct the foreian key in the destination table/feature class.

Select the primary key field in the oigin table/featurs class:
m— FID -

Select the foreign key field in the destination table/feature class
that refers to the primary key field in the origin table/feature class:

[ &

ANGLE

FID
H_CONFID
TYPECODE

<Back | Hets |

Cancel

New Relationship Class

This is a summaty of the relationship olsss

Mame: ValveYatits =
Cirigin obiect class: Valvelaults
Destination object class: Watetalves
Type: Composits

Forward Path Label: containes

B ackuward Path Label is contained by
Message propagation: Forvard
Cardinaty: One to Wany

Has attibutes: No

Origin Primary Key FID

Origin Foreian KeyVauliD

]

< Back I Finizh I

Cancel

®
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Creating an
attributed
relationship class

Any relationship class—
whether simple or composite, of
any particular cardinality—can
have attributes. Relationship
classes with attributes are
stored in a table in the data-
base. This table contains at
least the foreign key to the
origin feature class or table and
the foreign key to the destina-
tion feature class or table.

An attributed relationship can
also contain any other attribute.
The example in this subtask
shows how to create a simple
relationship between a feature
class that stores water laterals
and a feature class that stores
hydrants.

Water lateral objects have their
own attributes, and hydrant
objects have their own at-
tributes. The relationship class
in this example describes which
water laterals feed which
hydrants. Because you want to
store some kind of information
about that relationship, such as
the type of riser connecting the
two, you can store this informa-
tion as attributes in the relation-
ship class.

DEFINING RELATIONSHIP CLASSES

Follow steps 1 through 14 for
creating a simple relationship
class or steps 1 through 7 for
creating a composite rela-
tionship class.

. Click the first option to add

attributes to the relationship
class.

3. Click Next.
. To add a field, click the next

row in the Field Name
column and type a name.

. Click in the Data Type field

next to the new field’s name,
then click its data type.

. Set the new field’s properties

in the property sheet.

Repeat steps 4 through 6
until all the relationship
class’s fields have been
defined.

. Click Next. »

This relationship does not require a new table to be created in the database. IF
wiou wish b include attributes with this relationship, then a table wil be created
to stare them

Do you wish to add attributes to this relationship class?

£ Mo, | do nat want to add attributes to this relationship class,

New Relationship Class

< Back I Ma):w I

Cancel

RISMODEL Text
o——- RISMAT Text

®

New Relationship Class

Figkl Name Data Type: Iii

i

Click any fisld to see its properties
- Field Properti

alias [Fiser material

Allow NULL values Yes

Defautt ‘Value

Domain

Length 255

Impot

Tor add & new fisld, type the name into an smpty raw in the Field Mame columin,
click in the Data Type column te chogse the data ype, then edi the Field
Praperties

< Back I Megt > I

Cancel

o
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Relationship table foreign
keys

In an attributed relationship, the
relationship table must have fields
that act as foreign keys to the
origin and destination feature
classes or tables.

These foreign keys relate to the
primary keys on the origin and
destination feature class or table
primary keys.
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9. Click the dropdown arrow to
see a list of fields from the
origin table or feature class.
Click the primary key for this
feature class or table.

10.Type the name of the foreign
key field for the origin table
or feature class.

11.Click the dropdown arrow to
see a list of fields from the
destination table or feature
class. Click the primary key
for this feature class or table.

12.Type the name of the foreign
key field for the destination
table or feature class.

13.Click Next.

14.Review the options you
specified for your new
relationship class. If you want
to change something, you
can go back through the
wizard by clicking Back.

15.Click Finish to create the new
relationship class when
satisfied with your options.

New Relationship Class

Select the primary keys in the origin and destination tables/feature classes
[aeneraly, these wil be ths object identifier fields]. You alsa ne=d to supply the
names of the foreign keps in the elationship table th