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Introduction

IN THIS CHAPTER

e About this workbook

¢ Building and editing geodatabases
quick-reference guide

e Tips on learning to build and edit
geodatabases

Welcome to the ESRI® ArcGIS™ Geodatabase Workbook. ArcGIS gives
you advanced editing tools in ArcMap™ and feature behavior in
geodatabases that allow you to create and maintain high-quality geographic
data.

This workbook is divided into three parts: a quick-start tutorial, a section on
editing, and a section on building a geodatabase. The quick-start tutorial
provides a brief introduction to editing geodatabases and how feature
behavior makes editing easier. The second part of the book provides
exercises to help familiarize you with the feature creation and editing tools in
ArcGIS. The third part provides exercises on building a geodatabase that will
show you how to add the types of behavior illustrated in the quick-start
tutorial to your own geodatabase.

This workbook tutorial lets you explore the capabilities of the geodatabase
using ArcCatalog™ and ArcMap. An ArcEditor™ or ArcInfo™ licensed
seat of ArcMap is required to do the quick-start exercise. An ArcView® seat
can be used to work through most of the editing exercises in the second part
of the book. The geodatabase topology editing exercise requires an
ArcEditor or ArcInfo seat. An ArcEditor or ArcInfo seat of ArcCatalog is
required to do the geodatabase building exercises in the third part of the
book.

The first two parts of this book focus on editing tools and techniques.
ArcMap is the ArcGIS application for viewing, analyzing, and editing
geographic information system (GIS) data, and it is the application you’ll use



most in this section. ArcMap provides powerful tools to
create and edit the geometry of simple features. With
ArcEditor or Arclnfo seats of ArcMap, you get additional
tools and the capacity to edit features in geometric
networks and geodatabase topologies. ArcEditor and
Arclnfo seats of ArcMap also increase your productivity by
enabling you to edit geodatabase features with subtypes,
default values, attribute domains, and relationship classes.
These make editing features and their attributes easier and
less susceptible to error. Topology and network connectivity
rules help you maintain the spatial integrity of your data.

ArcView Comprehensive Data Use
Simple Feature Editing
ArcEditor ArcView Functions
Plus Advanced Editing
Arclnfo ArcEditor Functions
Plus Comprehensive Geoprocessing

The third part of this book focuses on geodatabases and
how to create them. In this part you will use ArcCatalog to
load data into a geodatabase and add behavior to it.
ArcCatalog is the ArcGIS application for browsing, storing,
organizing, and distributing data.

ArcEditor or ArcInfo seats of ArcCatalog allow you to add
behavior to your geodatabase to better model your data and
to help ensure that editing features is a quick and error-free
process. A variety of behavior types can be created in
ArcCatalog by defining subtypes, default values, attribute
domains, relationship classes, topology, and network
connectivity rules. Subtypes allow you to model several

similar sorts of features in a given feature class. A roads
feature class could have subtypes for dirt roads, residential
roads, and highways. Each could have different default
values for the pavement type attribute, speed limit ranges,
and rules regulating how each can be connected. Coded
value and range attribute domains prevent and detect data
entry errors. Relationship classes make it easy to access
the attributes of related features and tables and help
maintain the referential integrity of your data. Composite
relationship classes and messaging within the geodatabase
allow you to cause updates in one feature or table to be
automatically reflected in other features. For example,
when you move or change the name of a feature, its linked
annotation will be updated to reflect the new position or
content. When you create or delete a feature, another

logically dependent feature can be automatically created or
deleted.

You can create geometric networks to model networks of
streams, pipes, or wires and to enable tracing and network
analysis. You can define connectivity rules that detect
connections between incompatible components of a
network, and you can specify whether network features,
such as wires, should be physically split when features are
attached to them along their length.

A geodatabase also allows you to define a set of topology
rules that specify the spatial relationships that are allowable
among features. Geodatabase topology helps you develop
and maintain the spatial integrity of your data and lets you
model geographic features and their spatial relationships
more accurately. Geodatabase topology allows you to
control what topology rules are imposed on your data. Some
topology rules control relationships between features within
a given feature class, while others control relationships
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between features of two different classes. You can choose
whether a polygon feature class should be allowed to
contain areas that overlap, as a record of wildfires or
agricultural field treatments might, or whether overlaps
should be prohibited, which could be desirable for
landownership parcels or watershed boundaries. You can
specify that all bus routes must follow streets or that
storage tanks must fall within a spill containment berm area.
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About this workbook

You can complete this workbook at your own pace, starting
and stopping after each exercise, or working straight
through. Chapter 2. ‘Quick-start tutorial’, takes about

20 minutes to complete. Chapter 3, ‘Editing GIS features’,
contains 9 exercises. Chapter 4, ‘Building geodatabases’,
contains 9 more exercises, ecach of which will take about
15-20 minutes.

The study area for the ‘Quick-start tutorial” and the
‘Building geodatabases” chapter is a portion of the City of
Montgomery, Alabama. The data in the Montgomery tutorial
geodatabase is provided courtesy of The Water Works &
Sanitary Sewer Board of the City of Montgomery,
Alabama. They have been simplified and modified 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.

The data in the Editing folder is provided courtesy of the
cities of Wilson, North Carolina; and Greeley, Colorado; by
PFR.A., Regina, Saskatchewan, Canada; and by the
United States Geological Survey (USGS) and the United
States Environmental Protection Agency (EPA).
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Building and editing geodatabases quick-reference guide

If you want more
information about:

Editing a geodatabase:
overview of subtypes, default
values, attribute domains,
topology, feature-linked
annotation, geometric network,
connectivity rules

Editing simple features in
shapefiles or geodatabases

Using a digitizing tablet

Editing existing features

Editing with a map
topology

Importing CAD features

Using geodatabase topology to
clean up your data

Using the Spatial Adjustment
tools

Using the Attribute Transfer tool

Refer to:

Geodatabase Workbook 'Quick-start tutorial'
Editing in ArcMap Chapters 2,4,9-14

Geodatabase Workbook Chapter 3, Exercises 1, 2
Editing in ArcMap Chapters 2, 3

Geodatabase Workbook Chapter 3, Exercise 3
Editing in ArcMap Chapter 5

Geodatabase Workbook Chapter 3, Exercise 4
Editing in ArcMap Chapters 6, 7

Geodatabase Workbook Chapter 3, Exercise 5
Editing in ArcMap Chapter 4

Geodatabase Workbook Chapter 3, Exercise 6
Building a Geodatabase Chapters 1, 3

Geodatabase Workbook Chapter 3, Exercise 7
Editing in ArcMap Chapter 4
Building a Geodatabase Chapter 4

Geodatabase Workbook Chapter 3, Exercise 8
Editing in ArcMap Chapter 7

Geodatabase Workbook Chapter 3, Exercise 9
Editing in ArcMap Chapter 7

If you want more
information about:

Organizing data in
ArcCatalog

Importing data into a
geodatabase

Creating subtypes and

attribute domains

Creating relationships
between objects

Building a geometric
network

Creating annotation for
your data

Creating layers for your
geodatabase data

Creating a topology

Loading topological data

Refer to:

Geodatabase Workbook Chapter 4, Exercise 1

Geodatabase Workbook Chapter 4, Exercise 2
Building a Geodatabase Chapters 2, 3

Geodatabase Workbook Chapter 4, Exercise 3
Building a Geodatabase Chapter 5
Editing in ArcMap Chapter 10

Geodatabase Workbook Chapter 4, Exercise 4
Building a Geodatabase Chapter 6
Editing in ArcMap Chapter 11

Geodatabase Workbook Chapter 4, Exercise 5
Building a Geodatabase Chapter 7
Editing in ArcMap Chapters 12, 13

Geodatabase Workbook Chapter 4, Exercise 6
Building a Geodatabase Chapter 8
Editing in ArcMap Chapter 13

Geodatabase Workbook Chapter 4, Exercise 7

Geodatabase Workbook Chapter 3, Exercise 7,
and Chapter 4, Exercise 8
Building a Geodatabase Chapter 4

Geodatabase Workbook Chapter 4, Exercise 9
Building a Geodatabase Chapters 3, 4
Editing in ArcMap Chapter 4
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Tips on learning how to build and edit geodatabases

If you’re new to GIS, remember that you don’t have to know
everything about ArcCatalog, ArcMap, and geodatabases or how
to extend the generic geodatabase data model to get immediate
results. This workbook provides a set of tutorial exercises to
familiarize you with editing and creating geodatabases.

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. See Editing in ArcMap if you have questions
about how to edit features in your GIS and Building a
Geodatabase if you have questions on how to create your GIS.

About this book

This book is designed to teach you how to edit data in a
geodatabase and how to create your own geodatabase. While
this book does have some conceptual content, it assumes that
you also have the books Editing in ArcMap and Building a
Geodatabase available for more detailed discussion of concepts
and detailed directions for specific tasks.

Getting help on your computer

In addition to this book, the ArcGIS Desktop 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 your ArcGIS
software products or refer to ‘Contacting Technical Support” in
the ‘Getting more help’ section of the ArcGIS Desktop Help
system. You can also visit ESRI on the Web at www.esri.com and
support.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 educational solutions that fit your
learning style. For more information, go to www.esri.com.

GEODATABASE WORKBOOK



Quick-start tutorial

IN THIS CHAPTER

Exploring data in ArcCatalog

Editing attributes of geodatabase
features

* Finding and correcting topology
errors

Making topological edits

¢ Editing geometric network features

In this quick-start exercise, you will use ArcMap to edit a geodatabase that
models a part of a city. The geodatabase contains two feature datasets that
model a water utility network and a planning department’s land parcel
records.

This geodatabase contains subtypes, validation rules, relationships, a
geometric network, and a topology. You will use ArcMap to take
advantage of the behavior built into this geodatabase. You can get more
information about italicized terms in the Glossary or consult the relevant
chapters in Building a Geodatabase and Editing in ArcMap.

This chapter assumes that you have some familiarity with ArcGIS and that
you are using an ArcEditor or ArcInfo licensed seat of ArcMap. The tutorial
is intended to familiarize you with the basics of editing feature classes that
have advanced geodatabase behavior.



Exploring data in ArcCatalog

Before you begin the tutorial, you must find the data and

maps that you will need. You will use ArcCatalog to browse

your data in this exercise.

Connecting to data

ArcCatalog lets you organize your local GIS data and maps

in folders and easily access them through folder
connections. You can access multiuser geodatabases by
making database connections. When you look in a folder
connection, you can quickly see the folders and data
sources it contains. You will begin by creating a folder
connection to the quick-start tutorial data.

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.

1ArcC atalog - Arclnfo - C:\

File Egt “iew Go Toolz Help

J
} ELE
J

Location: IE:\
Stlesheet:  [FGOC Er 2=
ﬁ Catalog

Cg D atabaze Connections

Coordinate Systems
% Geocoding Services
@ Intermet Servers
@\ Search Resulks

3. Navigate to the EditingWithArcGIS folder on the local

drive where you installed the tutorial data (the default
installation path is
C:\arcgis\ArcTutor\EditingWithArcGIS).

Connect to Folder &3

Chooze the falder ta which pou want to connect:

ER=Y] ]
-] afolder_1
{7 afolder_2 J
-] afolder_3
-7 afolder_4
-] afolder_5
-3 afalder_E
=1 arcais
{:I arcexedd
E| D ArcT utor
l {:l BulldlngaGeodatabase

u] I Cancel |

. Click OK.

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

GEODATABASE WORKBOOK



Exploring your data

Before you begin editing the city geodatabase, you will
explore the Landbase and Water feature datasets.

1. Click the plus sign next to

the

C:\arcgis\ArcTutor\EditingWithArcGIS folder.

M ArcCatalog - Arcinfo - C:\arcgis\ArcT utor\E ditingWithArcGIS

J File Edit View Go Toolz Help

D

il cg Database Connections
i % Coordinate Systems

+ Geocoding Services
@ Internet Servers
BN Search Resuls

NELIL =eas/v|eaneo s
Location: |E.\arcg\s\AlcTutul\EdilingWithArcG\S ﬂ |
| Stplesheet:  [FEDE E5rl ol A §|
=l Contents | previen | Metadata
[ Catalog
=B o Name: [ Tupe

Ch
a C:harcgisidrc Tutor\Editing'withara G5 5 Montgemery_full mdb

Personal Geodatabase
@ Editing a Geodatabase.msd  Map Document

4] |

2. Double-click the Montgomery_full geodatabase and
double-click the Landbase feature dataset to see the
feature classes, relationship classes, and topology it

contains.
|
= O =]
B @ CharcgishdeT utorE ditingwithdrolE1E
=- G Momtgumer}l full.mdb

(2

5 Dimensions
E] Landbase_Topology
-2 Parcel Dwners

2] RoadMames
- Wiater

- -
| | »

QUICK-START TUTORIAL

Contents |P|eview| Metadala'

Mame | Tupe

£ Anno_2_22 Personal Geodatabase Relation:
Blocks Perzonal Geodatabase Feature |

Personal Geodatabase Feature |
Personal Geodatabaze Topaology
Personal Geodatabase Relation:

Dimensions

] Landbaze Topology
%, Parcel Qwners
Parcels

Road_cl

Road_eop

Fioadh ames

Personal Geodatabase Feature |
Personal Geodatabase Feature |
Personal Geodatabase Feature |
Perzonal Geodatabase Feature |

4] |

3. Click Parcels feature class.

= Contents Fridview |Maladata|
@0 |
=] Q C:harcgishareTutornE diting/itharc G
- a tantgomery_full mdb
E| @ Landbase
H & Anno_2_22
~[E Blocks

-~ Dimensions

H] Landbase_Topolagy
2 Parcel Dwners

=
==& Parcels

] Road_cl

] Road_eop
2] RoadMames

I@Watal b2
| | »

4. Click the Preview tab to preview the Parcels feature
class geometry.

Geography -

Freview:

This feature class contains two types of parcel features,
residential parcels and nonresidential parcels. They are
rendered with different colors in the ArcCatalog
Preview tab because they have been defined as
separate subtypes in the geodatabase.

Subtypes are used to differentiate groups of features within
a feature class that may share many of the same
characteristics, yet have important differences in the typical
values of some of their attributes or the role they play in the
geodatabase. For example, a road feature class could have
highway, arterial street, and residential street subtypes. All
are types of street, but highways might typically have four
or more lanes and speed limits in the

45-70 mph range, while residential streets might always
have two lanes and speed limits in the 15-30 mph range.
The subtypes could have default values and range domains
that reflect these differences.




Two subtypes within a feature class can have different
topology and connectivity rules associated with them and
often have different default values for certain attributes.
Subtypes, default values, and attribute domains can help you
ensure that your geodatabase contains high-quality attribute
data. For more information about subtypes see the
‘Subtypes” chapter in Building a Geodatabase.

In this geodatabase residential parcels have a default value
of Residential for their zoning code, while nonresidential
parcels have a default value of Commercial. Nonresidential
parcels may be given another zoning code value, but since
many of the nonresidential parcels are commercial, the
default was set to Commercial as a convenience for the
geodatabase editors.

5. Click the Owners table in the geodatabase.

=l Contents Preview | petadata |

=-F3) Montgomeny_fullmdb -]
T 2] Landbase DBJECTID] ELEMADDR | PROPERTY_ID OWNER_NAM Al
[ — v [ AGTIEN 54404 [LINITED S5TATES GOVERN
Blocks ] 13628 55177 |BOARD OF THE CITY OF
Dimensians 540 FRE 54506 [STINSON ANBEAT &
] Landbase_Topology 541 233 54608 | BRAY PRINCE
2, Parcel Duners EH 1A 2565 | HAGS N M2 & SADIE WEIL
Parcels B3 23245201 54581 |ROBERT Il
Road cl 44 1715618 25774 | STATE OF ALABAMA
] Fioad eop &5 14RMER 30092 |MONTGOMERY H & EXR D
Foadhlames 46 1707756 0024 |KNABE MART WHETSTONE
I Water FA7 171807, 20024 [FIT OF MONTRAMERY T
E Owrners 4 f 3
i @b@\ diing a Geodatabase mid Recod WJ [ T e[| Show Al Seroied | Recads (o200
- N _l;l
< | » Preview Table -

(5]

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.
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Elg Montgomery_full. mdb

EIJ-E'P Landbaze

----- 2 fnno_2_ 22

Blocks

Dimenzions

Landbaze_Topalogy

Parcel Dwners —— Relationship class
Farcels

Road cl

Road_esop

RoadHanmes

EEI--@ W ater
Cwrers

EEEEMEDE

ParcelOwners is another type of geodatabase object, called
a relationship class. Relationship classes store information
about how spatial objects, such as feature classes, or
nonspatial objects, such as tables, are related to other
objects within a geodatabase. ParcelOwners links the
Owners table to the Parcels feature class. When you edit
the parcels in ArcMap, you can view and edit the related
data in the Owners table. For more information about
relationship classes, see the ‘Relationship classes” chapter
in Building a Geodatabase.

Another relationship class, Anno 2 22 links a set of
annotation to the street centerline features. If a street is
edited, the corresponding piece of annotation will be
updated.
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Elg Montgomery_full. mdb
EIJ-E'P Landbaze

----- 2 fnno_2_ 22
—{=| Blocks

-] Dimensions
{&] Landbase_Topalogy— Topology
----- 2 Parcel Owners
= Parcels

-] Road_cl
/=] Road_eop
--[2] RoadMames
[ water

-[EE] Owrers

Landbase Topology is a topology in the dataset. It provides
rules that structure how the polygon features in the Parcels
feature class can be spatially related to each other and how
one subtype of Parcels can be related to one subtype of
Blocks. Topologies help you maintain high-quality spatial
data in your geodatabase. For more information about
topologies, see the “Topology” chapter in Building a
Geodatabarse.

6. Double-click Water.

|| Contents Preview | Metadats

e 9 Water =]

B Anno_15_24

2 Anno_40_43

F Anno_5_23

[2] DistDiam

Distibrnaing

2] Fittings

2] Hydrants

[A] LateralDiam

Laterals

5] sysval

B Tanks

[&] TiansDiam

Traremain:
e R ateilet

(=] wakeret_Junctions

Preview: Gengraphy -

QUICK-START TUTORIAL

This dataset also contains relationship classes, annotation,
and feature classes.

7. Click WaterNet.

= water

----- 2 Anno_ 15 24
----- 2, Anno_40_43
----- 2 Anno 523
-] DistDiam
=] Distiibrnainz
~[=] Fittingz
] Hydrants
-[a] LateralDiam
=] Lateralz
] Suysvalves

] Tanks
~[A&] TranzDiam

=] Tranzmainz

- et Geometric Network
2] wiaterM et_Junctions

-[EE] Owners

WaterNet is a geometric network, another type of
topological relationship, between the feature classes in this
dataset. Geometric networks allow you to model networks
of edges and junctions, such as the pipes and valves in a
water system or the wires and switches in an electrical
power grid. They let you conduct connectivity traces and
flow analyses on the features in the network and provide
some special editing functionality that is useful for
networks.

For more information about geometric networks see the
‘Geometric networks™ chapter in Building a Geodatabase.
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8. Click Editing a Geodatabase.mxd.

----- & Anno_15_24
----- 2 Anno_d40_43
----- & Anno_5_23
-[2] DistDiam
=] Distibmains
S| Fittings
S| Huydrants
2] LateralDiam
] Laterals
IE' Sysvalves
=] Tanks
-[2] TransDiam
=] Transmainz
-2y hfatertet
-] waterMet_Junctions
-[EE] Oweners

e—-@ Editing a Geodatabase. mxd

This is a map that you will use to edit the geodatabase
objects you’ve been exploring. For more information about
maps, see the book Using ArcMap.

In this section you’ve explored the contents of the
EditingWithArcGIS folder. In the next section you will begin
to do some advanced attribute editing on this geodatabase.
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Editing attributes of geodatabase features

Imagine you work for the city planning department, and you
have been asked to update the attributes of some parcels.
You will edit attributes of geodatabase feature classes, edit
values in a table connected to a feature class by a
relationship class, and change the subtype of a feature.

Opening a map and starting to edit

1. Start ArcMap by double-clicking Editing a
Geodatabase.mxd.
ﬁ \.-\l-";t.;r.l\l.n;t._dunctions

LJEE] Owmers

o—@ Editing a Geodatabase. mud

ArcMap starts, and you see a section of the city. You are
going to edit some features on this map, so you’ll need to
add the Editor toolbar and the Topology toolbar to the map.

2. Click View, point to Toolbars, and click Editor.

Wiew Inzert Selection Tools ﬁ|7 kain Menu

ﬁ Data View |T Standard

& Lapout Wigw |T Toolz
Zoom D ata » |7 Draw
Fiae L Spatial Analpst
Bookmarks »

S patial Adjustrment

Genstatistical Analyst

E Table OF Contents
|T Status Bar

Ovwerflow Labels

Identify Fesults Taplmy e

Layout
Georeferencing
3D Analyst

QUICK-START TUTORIAL

3. Click View, point to Toolbars, and click Topology to add
the Topology toolbar.

The Editor and Topology toolbars appear.
4. On the Editor toolbar, click Editor and click Start Editing.

J Editar = | » |ﬁj =l

Stop Editing

Save Edits
Visiting a bookmarked area

Now you’ll zoom to an area that has been defined by a
spatial bookmark in the map and select some features to
edit.

1. Click View, point to Bookmarks, and click EditParcel.

Wiew |nzert Selection Tools Window Help

% Data Yiew
& Layout Yigw )
Zoom Data Efl Create..
Manage...

Zoorm Lapout

EditHydrant

Bookmarks

v AM v w

Toolbars
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2. Click the Select Features tool.

J@@xxﬂ@«»gkomgi

3. Select a group of light-green Office parcels by dragging
a box around them.

e
==
=

L i |L5—|Hj

Viewing and editing values in a related table

—

T

Now you’ll edit the Owners table, which is related to the
Parcels feature class by the Parcel Owners relationship
class.

1. Click the Attributes button on the Editor toolbar.

=)=
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The Attributes dialog box now appears with a list of the
selected parcels’ 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. You can navigate
to the related row in the Owners table from each parcel.

2. Double-click the feature ID of the first parcel.

Froperty Walue

Sk 342 OBJECTID_1 3342

. E-is awned by FROPERTY_I 34541

i - 2679 LaMDUSE_CO 110

: ZOMIMG 01

[+- 3397

__ 2458 PARCEL_ID 2235

: Fes Mon-Residertial

- 3508 Zoning_simple Office
Shape_Length 4285432
Shape_frea Fav3e388

|4 features | | »

The database designer decided that a logical label for
related ficlds in the Owners table, when viewed from the
Parcels attributes, is ‘is owned by’. You can specify
such labels when you create a relationship class.
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3. Click the plus sign next to ‘is owned by’.

4 )
=- F'_arc:els Froperty Walue
- 3342 Obiject identifier 2479
e— B is owned by ELEMADDR sdemzes
- 2674 PROPERTY_ID 34541
__ 7397 Owner name MOYE LawREMCE '
__ 458 Percentage ownership [100
: D ate of deed
& 3506 OWwN_ID 2235
MSLIME 30335
|4 features 4| | »

The identification number of the record in the Owners
table that is related to—owns—this parcel is displayed
under the “is owned by’ label.

4. Click the Owner Object identifier, 2679.

You are now viewing a record in the Owners table in the
geodatabase. The attributes of the owner of this parcel
are listed on the right panel. Some of the field names
that are shown in this window are aliases instead of the
true field names. Aliases are created by the geodatabase
designer to make the usually short and sometimes
cryptic database field names easier to read and
understand. In this case, for example, one of the
geodatabase fields is called OWNER _PERCENT. The
alias ‘Percentage ownership” was created to provide a
more understandable label for the field in the Attributes
window.

QUICK-START TUTORIAL

You can edit the values for this owner’s attributes easily
using the Attributes window.

5. Click the value for Percentage ownership and type
“100”.

6. Press Enter.

You have used the ParcelOwners relationship class to find
the owner for a selected parcel feature and to edit that
owner record in the related geodatabase table. Relationship
classes can also be used to link two features or tables to
each other, or to link annotation to features. The
geodatabase lets you use the relationship class to easily
navigate between related objects and to maintain the
referential integrity of the database.

Editing the subtype and an attribute of a feature

Now you’ll edit the parcels feature class. You will change
the subtype of a parcel and also edit an attribute of a
parcel.

1. Click the Object ID of parcel 3342, the first parcel in the
Attribute window selection list.

; Froperty Walue
[=E 234 OBJECTID_1 3342
= iz owned by FROPERTY_I 34541

- 2679 LANDUSE_CO 110

- 3397 ZOMING o1

H FARCEL_ID 2235

[#)- 3458 FRes Mon-Residential

(- 3508 Zoning_simple Office
Shape_Length 4285432
Shape_Area F873.5308
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When you first viewed the parcel feature class in
ArcCatalog, the features were drawn in two different
colors because there are two subtypes of parcel. On this
map the parcels are rendered using their Zoning_simple
attribute rather than their subtype. Each parcel subtype has
different default values defined for its Zoning_simple field.
You will change the subtype of a parcel and see how other
fields are updated with a new default value.

2. Click Non-Residential in the Value column to the right of

(98]

the Res attribute.

=- F'_arc:els Froperty Walue
3342 OBJECTID_1 342
i [ iz owned by FROPERTY_| 34541
H [+ 2R79 LAWDUSE_CO 110
-3 FARCEL D
[l 3453 Res
[ 3506 Zoning_simple
Shape_Length
Shape_firea

|4 features 1| | »

The Attributes window gives you a dropdown list that
will let you select one of the two possible values for this
field.

. Click Residential in the list of two values.

This field is associated with a coded value domain in the
geodatabase. Coded value domains allow you to edit
more quickly and accurately because you can pick from
the list of predefined permissible values. There’s no
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need to type the data into the field, and there’s no
possibility of entering a typo.

The attribute stored in this field is also the code that
identifies which subtype the feature belongs to. Notice
that when you changed the parcel’s subtype attribute to
Residential, the subtype of the parcel immediately
changed. The value of the Zoning_simple attribute also
changed, as you can see in the Attributes window and on
the map. This is because Residential is the default value
for this attribute of parcels of the Residential subtype.

Altributes

= F’_arcels Froperty Walue
13342 DBJECTID_1 7342
¢ Eis owned by PROFERTY_| 34541
; - 2679 LAMDUSE_CD 110
: ZOMING 01
3357
_ 48 PARCEL_ID 2236
i Res R esidential
3508 Zoning_simple NeW

Shape_Length 428.5432 .

Shape Ares 78735308 attribute
value from
default
value of
Residential
subtype

4 features 1| .

New
[ symbol
for
feature
=
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Next, you’ll edit another parcel’s subtype and attributes.

4. Click the ObjectID of parcel 3397, the next parcel in the
Attributes window.

[=- F'_alcels Property Walue
EI 3342 OBJECTID_1 3397
{2k i owned by FROFERTY_| 34540
- 7679 LaNDUSE_CO 0
- ZOMING 01
[ 339
__ 2458 P&RCEL_ID E7308
: Pes M on-R esidenti: "I
- 3506 Zoning_gzimple - =
MNon-Fesidential
Shape_Length s
Shape,_Area i
|4 features 4| | _,I

. Click Non-Residential in the Value column to the right of
the Res attribute and click Residential.

Notice that the Zoning_simple field is again updated with
the default value, Residential.

. Click in the Value column and click Non-Residential to
change the parcel’s subtype back to Non-Residential.

=- F'_arc:els Froperty Walue

E| 3342 OBJECTID_1 3397

. iz owned by FROPERTY_I 34540

[+ 2679 LaWDUSE_CO 310

: ZOMING 01

- 3397

__ 245G PARCEL_ID 272

: Fes Mon-Residential — —— —6

B~ 3508 Zoning simple Commercial
Shape_Length 430.6642
Shape_frea 7923491
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Notice that the Zoning_simple field is updated again, but
now it has a new value—Commercial. The feature’s
symbol on the map is also a new color.

New
symbol
for
feature.

When the geodatabase was designed, it was decided that
most new parcel features of the Non-Residential
subtype would probably be commercial property, so
Commercial was made the default value for
nonresidential parcels.

Just because a parcel is nonresidential does not mean
that it must have the Zoning_simple code Commercial.
This parcel has been reclassified by the planning
department as Manufacturing. You will update the
Zoning_simple code to its new value.
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Click Commercial in the Zoning_simple Value column
and click Manufacturing.

) Parcels

Abtributes
- Paicels
- 3342
Bl iz awned by
B 2679
- 3397
- 3458
- 3506

-3

4 features

Property Walue
COBJECTID_1 3397
FROPERTY_I 34540
LANDUSE_CO 910
ZONING o1
PARCEL_ID 2272
Res Mon-R esidential
gﬁning_fimpli Cormmercial -

ape_Lenol <l
Shape_trea Commercial

Flood Hazard Area

Utiity
Residential

|nztitutional a
Office

Close the Attributes dialog box.

4]

Froperty Value

OBJECTID_1 397

PROPERTY_I 34540

LANDIISE_CO 310

ZOMING o

PARCEL_ID 272

Res Non-Residential

Zoring_simple Manufacturing — U pdated

_Length 0,664

Shape_Area Value fOI’

attribute
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Updated
[ symbol for
parcel

/
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You have updated the parcel’s zoning code in the
geodatabase and have seen how default values and coded
value domains can make editing feature attributes quick and
easy.

In the next section you will examine the results of your edits
on the feature dataset’s topology, Landbase Topology.
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Finding and correcting topology errors

Now you will check the edits you’ve just made to find out if The topology is validated within the area that is currently
they violate the topology rules defined for these features. visible on your map.

A geodatabase topology defines a structured set of Validating a topology can sometimes take some time to
permissible spatial relationships between features within a complete, especially if you have made a large number of
subtype or feature class, or between features in two edits, you are working on large or complex datasets, or
subtypes or feature classes. These relationships are you have many topology rules. Validating the current
specified by topology rules when the topology is created. extent saves time when you are trying to locate errors in
There are many possible topological relationships that could a specific area.

be important for a geodatabase, so ArcGIS allows you a
great deal of flexibility in defining topological relationships.
The Topology toolbar provides tools to help you find and
correct topology errors and also provides editing tools to
help you avoid creating topology errors when editing
features in a topology.

The topology validation process identified an error within
the area you’ve just been editing and marked it with a
red error feature. Red is the default color for error
features, although you can change the way they are
symbolized.

Validating topology edits

Although you haven’t changed the geometry of any

features, you have changed the subtype of a couple of
features. If a subtype of a feature class is specified in a Z
topology rule, changing the subtype can create topology

Im—] Topology
errors. E [ error
. ) detected by
1. On the Topology toolbar, click the Validate Topology In the validate

Current Extent button. L { \ | 451 process

J Topology: |Landbasze_Topaology j % | m m ] | @'Ei(| @
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Examining topology properties

Now you’ll investigate the properties of this topology to
identify what the problem is. The Topology layer lets you
view topology errors, as well as other information about the
topology, in ArcMap.

1. In the ArcMap table of contents, right-click
the Landbase Topology layer and click Properties.

x|
o £ Layers =
= Landbase_Taopologu,
Area Emors Copy
[mm] = Bemove

Lire E

ine Emars @ o

Foint Errors | &8 Zoom To Layer

Wizible Scale Range  »

Foad hames
W aterLateralDiame Sawe Az Layer File...
DiztDiam Laper
Foad edge of paw 2T M

The Topology Properties dialog box opens.

2. Click the Feature Classes tab to see what feature
classes in the dataset participate in the topology.

Layer Properties

Generall Sourcel Symbologyl Display Feature'Classes | Fiulez I Errars I

Mumber of R arks: I Z Fignks.. | Add Elass___l

Feature Class | Rank | Femaye |
Parcels 1
Blocks 1 Bemayesl |
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The Parcels feature class that you’ve just edited is one
of two feature classes that participates in the topology,
Blocks is the other.

Click the Rules tab to see what topology rules may have
been violated by your edits.

Layer Properties

Generall Sourcel Symbologyl Displayl Feature Classes  Fules |Err0rs I

Description... |
SddlFEule.. |

Feature Class | Rule | Feature Class

The rules of the topology are listed here. A topology
could be created with no rules or with as many as a
dozen, or more, depending on the complexity of your
data model. The first rule in the list means that features
within the feature class Parcels are bound by the Must
Not Overlap rule. Parcels that overlap—for example,
because of digitizing errors—will be discovered when
the topology is validated. This rule does not involve a
second feature class, so the second feature class column
is empty.

Since you didn’t edit any geometry, you re unlikely to
have violated the Parcels Must Not Overlap rule.
However, the second rule, Parcels: Residential Must Be
Covered By Blocks: Residential involves the Residential
subtype of the Parcels feature class, which you did edit.
It states that Residential subtype features in Parcels
must be covered by Residential subtype features in
Blocks.
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4. Click the row for the rule Parcels: Residential Must be
Covered By Blocks: Residential.

Layer Properties

Generall Sourcel Symbologyl Displayl Feature Classes  Rules |Err0rs I

Description... | e
Ledd Eiler. |

| Rule | Featura Clazs
Muszt Mot Overlap

Feature Class

5. Click Description.

A dialog box appears with a brief description of the
topology rule.

6. Uncheck Show Errors.

Rule Description | 7 x| Rule Description EHE

Rule: IMust Bie Covered By Rule: IMusl Be Covered By
An area feature in one layer
must be contained within &
feature fram the anather laper.
- Ay area i the first layer that is @
rot cantaingd within a feature not contained within a feature

from the second laper iz an from the second layer is an

@ = @ =

An area feature in one layer
must be contained within a
feature fram the anather laver.

Any area in the fist layer that is

You can check and uncheck the Show Errors box to
compare cartoon examples of features and the topology
errors that they would produce. The red parts of the
graphic repesent error features.

7. Click OK.

QUICK-START TUTORIAL

8. Close the Layer Properties dialog box for the topology
layers.

Layer Properties

Genelall Soulcel Symbologyl Dlsplayl Feature Classes  Rules |Errors |

Feature Class [ Fule ] Feature Class
Parcels Must Nat Overlap
Parcels : Residential Must Be Covered By Blocks : Aesidenti;

|

Next you’ll use another method to explore topology errors.

Inspecting topology errors

Now you’ll examine the errors in the topology, using the
Error Inspector.

1. Click the Error Inspector button on the Topology toolbar.

J Topology: ILandbase_Topology

Dassa g9

The Error Inspector window appears. You can allow it to
float on the map, or you can dock it to the ArcMap
application frame.

Show: [ <Erors from all nles> =]

I Exceptions [ Wisible Extent only

FAule Type [ Class 1 [ Class 2 [ Ghape [ Featwe1 [ Festurs 2 [ Exception

The Error Inspector will selectively show the errors
where this rule is violated.
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2. Click the dropdown list to pick what types of errors to
show and click Parcels: Residential - Must Be Covered
By - Blocks: Residential.

Showe | <Emors from all rules:

<Ermars from all ilesy

|Parcels - Must Mot Overlap

iParcels ; Residential - Must Be Covered By - B
EES B

Click Search Now.

98]

Error Inzpectar

= eror

Showe | Parcels : Residential - Must Be Covered By - Blocks : Residential

¥ Enrors I™ Exceptions ¥ Visible Estent only
Fule Type [ Class 1 [ Class 2 [Shape [ Featwe1 [ Featurs 2 [ Exception
Must Be Covered By Parcels : Residential | Blocks : Residential | Polygon | 3342 0 False

The Error Inspector shows the error that is visible in the
current extent. You may see more errors, depending on
your map extent.
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4. Uncheck the Visible Extent only box.

j E7 enois

Show: IParceIs Residential - Must Be Covered By - Blocks Hes\denl\;l
- Yisible Extent only

W Enars ™ Exceptions

Fule Type [ Class 1 [ Class 2

[ Shape [ Featwel [ Featwe2 [ Ewceptin =+
Must Be Covered By Parcels : Residential |~ Blocks : Residential | Polyaon 3342 1] False
Must Be Covered By | Parcels : Residential | Blocks : Residentisl | Polwgon | 168 1} False
Must Be Covered By | Parcels : Residential | Blocks : Residentisl | Polwgon | 961 1} False
Must Be Covered By | Parcels : Residential | Blocks : Residential | Polwgon | 334 1} False
Must Be Covered By | Parcels : Residential | Blocks - Residential | Polwgon | 341 1} False _lll
| | »

5. Click Search Now.

The Error Inspector finds 67 errors in the whole dataset
where features from the Parcel: Residental subtype are
not covered by features from the Block: Residential
subtype. For this exercise you’ll only fix the currently
visible topology error.

Fixing topology errors

In this feature dataset the Blocks feature class represents
city blocks. These features have been created simply for
demonstration purposes for this tutorial. Blocks have a
subtype field that codes them as either Residential or Non-
Residential. The Residential block features could be used
by the Planning and Zoning office to track whether a given
block has parcels that are used for housing. This
information could then be used for business permitting
purposes or for consideration in the zoning variance review
process.

The topology rule Must Be Covered By ensures that
residential parcels must be covered by, or fall within, Block
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features that are marked as residential. You will turn on the
Block layer and look at the situation.

There are several possible ways to deal with this
topology error. These include:

1. In the table of contents, check the Blocks layer. » Delete the residential parcel feature.

=] Elocks 0

Res
[ Mon-Residential
[ Residential
=] Parcels
Zaning_simple
I Commercial
[7]Flood Hazard Area
[ Institutional
[ tanufackuring
[ Cffice
[ Residential
B2 Uiliby ==
Il Basd names

The Blocks layer is partly transparent, so you can see
the parcel features through the blocks. The block that
contains the error feature is a Non-Residential block.
The first Parcel feature that you edited was originally
nonresidential. When you edited it, you switched it to the
Residential subtype, which is what is triggering this
topology error.

QUICK-START TUTORIAL

» Create a new block feature that covers just the
residential parcel.

» Mark the error as an Exception.
» Ignore the error.

* Change the subtype of the Block feature to
Residential.

» Change the subtype of the Parcel feature to Non-
Residential.

The correct choice would depend on the planning
department’s strategey for maintaining the Block and
Parcel feature classes. Deleting the parcel is, in this
case, not an option. Creating a new special Block
feature would not be in accordance with the
department’s system of monitoring blocks with housing,
nor would marking the error as an exception or simply
ignoring it. The two most viable options are changing the
subtype of the block to Residential or returning the
subtype of the parcel to Non-Residential.

Let’s assume that the original edit was correct and that
this parcel really was supposed to be reassigned to the
Residential subtype. It follows that the block should be
changed to reflect its new status as a block containing a
residential parcel.
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2. Click the Select Features tool.

[@axu0deEd Brona?

3. Click on the block feature at the error feature.

The block i1s selected.
4. Click the Attributes button on the Editor toolbar.

agil=1 =)

The Attributes window appears.
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5. Click in the Value column beside Residential and in the
dropdown list click Residential.

Blocks
§oEe17E2
- Parcels

|2 features

Property Walue

OBJECTID_1
BLOCK
Residential
Shape_Length
Shape_frea

1]

6732

1792
I Mon-F esidentiz 3 _6
\Mon-Hesidential |

| »

The block changes subtype to Residential, and the
symbol for the block is updated on the map.
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6. Click the Validate Topology In Current Extent button.

J Topology: ILandbase_TopoIogy j % | m m ] | @; Eﬁ(| R@

The part of the topology visible on the map is validated,
and since there is no longer a violation of the topology
rule, the error is removed.

In this exercise you used the topology to maintain a specific
spatial relationship between subtypes of the Parcel and
Blocks feature classes. In the next exercise you will use the

Topology Edit tool to edit a boundary shared by two
features.

2
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Making topological edits

Imagine you’ve been asked to move a parcel boundary to
update the planning department’s database. You will use the
Topology Edit tool to edit the two features that share this
boundary. The Topology Edit tool works on parts of
features, called edges and nodes. Edges are line segments
that define part of a line or part of a polygon boundary.
Nodes are the endpoints of topology edges, but they can
also be introduced along an edge to provide a convenient
point to snap to. Edges and nodes may be shared by several
features in multiple feature classes. In this exercise you will
move an edge that represents the boundary shared by the
two parcel features. You will create two temporary
topology nodes to make it easier to move the edge to the
new location.

Preparing to edit the parcels

First, you’ll need to turn off the Blocks layer, so you don’t
inadvertently edit the Block feature, then zoom in to the
area where you’ll be editing.

1. Uncheck Blocks.

Blocks
Res
[ Mon-Residential
[] Residential
=] Parcels
Zoning_simple
I Commercial
[7] Flood Hazard Area
1 Tnatitntinnal
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2. Click the Zoom In tool.

ORI OPEPIEROHS T

3. Click and drag a box around the northern half of the
block of parcels that’s centered in the display on the
map.

Ll

©

|4

hi —

4. Right-click Parcels and click Label features.

wfater distributic
Syztem valves
wiater laterals
Distribution mait ‘5? Correert Features to Graphics...
Foad centerline

Label Features

[Fomvert Labels o anmetation.,.

0FEHEHHEHF
OFREERE

Blocks Ll 4
Res Save Az Layer File..

[] Man-Reside

[ Residertial Properties. .

| |
m

Parcels ]
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1795

e
1707 1795 1734

il

374 367

The southern boundary of parcel 1796 needs to be
moved 40 feet north. You will create temporary topology
nodes along the parcel’s east and west boundaries and
snap the south boundary to the new location.

. Click Editor and click Snapping to set up the snapping
environment.

et | K[ 2 T
Start Editing
Stop Editing
Save Edits
Tdmve..

Splt...
Wivide...

Butfer...

L S

CopyEarallel..
Merge...
Wi
Intersest
[lip..
kore Editing Tool: — p

@ Walidate Features...

O NN

Options....

QUICK-START TUTORIAL

You can snap to different parts of features, the edit
sketch, or to topology nodes. You’ll set the snapping
environment to snap to topology nodes.

6. Check Topology nodes.

Snapping Environment

Layer | erhex | Edge | End =
Dimenzion features | O O
Foad edge of paver [ O O
Hydrarts [H] O O
water distribution ne [ O O
Syztem valves [} O O =
wiater laterals O O O
Dishribution mains O O O
Road centerlines O O O =
Bl o 1 1 il

af | _’I_I
=[] Edit Sketch

<[] Edit sketch vertices
<[] Edit sketch edges

-] Perpendicular to sketch
= Topology Elements

6—— Topology nodes

7. Close the Snapping Environment dialog box.

Now you’ll change the way the topology nodes are
drawn, to make editing the parcel boundary easier.
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8. Click Editor and click Options. 9. Click the Topology tab.

Editing Options

Writary

Options... 8

10. Check Unselected Nodes.

Normally, ArcMap shows the selected topology edges
and nodes but not the unselected nodes. Since you will
be snapping the edge to unselected nodes, it will be
useful to be able to see them.

11. Click OK.
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Editing the parcels

Now you’ll use the Topology Edit tool to split the east and
west boundaries to create topology nodes. You’ll check
which parcels share the boundary, and then you’ll be ready
to move the boundary.

1. Click the Topology Edit tool.

J Topology: ILandbase_TopoIog_l,l

HeRssageaes

2. Click the eastern boundary of parcel 1796.

Fay L P
5

1797 1796 " Bid Tomolomy €.

Buid Tapaology Cache

1 Show Shared Features

Select Shared Features

1 Clear Selected Topalogy Elements

Move. .

£ s Mave Ta...

Spiit Edge At Anchor

Split Edge A

tderge Connected Edges

The boundary edge is selected and changes color.

3. Right-click the selected edge and click Split Edge at
Distance.
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The edge now has arrows to show what direction it
points. When you split an edge, you need to know which
end is the beginning of the edge. The arrows point from
the beginning to the end of the edge.

The topological relationships between the features in the
current map extent are discovered by the Topology Edit
tool when you start editing with the tool and when you
rebuild the topology cache. Since these relationships are
discovered on the fly and are not stored, the direction of
an edge may vary between edit sessions, depending on
the current map extent.

4. Look at the arrows on the edge. If they point north, type
“40” in the Split text box and press Enter. If they point
south, type “407 in the Split text box, click From end
point of edge, and press Enter.

- a £

Split Edge At Distance EE
Edge |1B1.9548 OK. |
- Siplit Cancel |
1795 17 % Distance along the edge

" Percentage of the edge length

— o

— Origntation

& From gtart point of edge

am

' From end paint of edge
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A new topology node is inserted at 40 feet from the
south end of the edge.

M

ot
S )

—

1797 1786 1734

Y

5. Click the west edge of parcel 1796.

Fant
L)

: TT‘Q

Build Topalogy Cache
{21 Show Shared Featurss

1737

Select Shared Features

{81 Clear Selected Topalogy Elements

Move..
Move To..

Split Edge At Anchor

Split Edage &

terge Connected Edges

6. Right-click the west edge and click Split Edge At
Distance.
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7. Look at the arrows on the edge. If they point north, type

“40” in the Split text box and press Enter. If they point
south, type “407 in the Split text box, click From end
point of edge, and press enter.

fat I at P

)

Split Edge At Distance EHE

Edge |1B1.8889 oK |
- Split Cancel |

1797 ¥ Distance along the edge

" Percentage of the edge length

— @

r— Orientation

% From gtart point of edge
€ From end paint of edge

A second new topology node is inserted at 40 feet from
the south end of the edge.

=

o o

1797 1796 1794 / Unselected node

e
Lo
J;\{L\ Selected node

The new topology nodes you added will allow you to snap the
southern, shared edge of the parcel to its new location.
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Now that both edges have had topology nodes added,
you will be able to snap the boundary to the topology
nodes. Before you move the edge, you’ll check to see
which features share it.

8. Click the boundary between parcel 1796 and parcel
3167.

(8]

uild Topalogy Cache
@ 5 nared Features

Select Shared Features

iiiu\

1786 17594 | 1792 000

1 Clear Selected Topology Elements

ove. .

Move To...
Split Edage At Anchor
Split Edge At Distance

J67

Ierge Connected Edges

9. Right-click and click Show Shared Features.
10. Click the plus sign beside Parcels.

Shared Features

@—-El Parcel:

1796 [1796)

----- 67 [3167)
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The Shared Features dialog box shows the features that
share a selected topology element. This edge is shared
by features 1796 and 3167 in the Parcels feature class.

11. Click 1796.
The parcel flashes on the map.
12. Close the Shared Features dialog box.

Next you will move the shared edge.

Moving the shared edge and nodes

The endpoints of this edge are topology nodes that are
shared by these two parcels but are also shared by some
other parcels. To move the endpoints of this edge, you will
need to select the nodes along with the edge and split-move
them. A split-move breaks the topological association
between a selected node and unselected edges.

1. Hold the N key and drag a small box around the node at
the eastern end of the edge.

1797 17496 1794 | 1792

3 o

——0

FET

The topology node is added to the selection. Holding the
N key allows you to select a topology node without
selecting any more nearby edges.
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2. Move the pointer over the selected node.

T 2]
\

F1E7

3. Press the S key with the pointer over the node.

The pointer changes to indicate that you can split-move
this node. A split-move breaks the topological association
between the node and unselected edges and allows you
to move an endpoint of an edge that is shared by other
features.

4. While holding the S key, click the node and drag it north
until it snaps to the new topology node you created, then
drop the node.
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5. Hold the N key and drag a small box around the node at
the western end of the edge.

5]

6. Move the pointer over the selected node.

g o

7. Press the S key with the pointer over the node.

7

Now you can split-move this node to the new location.
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8. While holding the S key, click the node and drag it north
until it snaps to the new topology node you created, then
drop the node.

00—

&

The shared parcel edge is moved to the new location.
Because you split-moved the nodes at the endpoint of
the edge, the corners of the parcels that did not share
the edge (1797, 3174, 1794) were not modified.

1797

309

T4 3187

QUICK-START TUTORIAL

9. Click the Validate Topology In Current Extent button.

J Topology: ILandbase_Topology ﬂ % | & m £ | @l Eﬁ( | @

The edits you’ve made to the parcels are checked
against the topology rules. Because no rules were
violated by the edits, no errors are found.

You have edited the attributes and geometry of some

geodatabase features that participate in a topology. Next

you’ll save your edits.

Saving your edits

Now that you’ve completed editing the parcels, you should

save your edits.
1. Click the Editor menu and click Save Edits.

R

Start Editing

Stop Editing

The edits are saved to the geodatabase. In the next

section, you’ll edit some geometric network features.
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Editing geometric network features

Imagine that you work for the city water department.
You’ve been asked to update the geodatabase to show the
new position of a fire hydrant that has been moved and to
add another hydrant and its associated pipes and fittings.
The hydrants are connected to the city water system, which
is modelled using a geometric network in the geodatabase.
A geometric network is another sort of topological
relationship that the geodatabase can maintain among
feature classes. Just as you can edit edges and nodes
shared by multiple features in a topology, a geometric
network allows you to edit network edge and junction
features and maintain network connectivity between them.

Hydrant

1. Click View, point to Bookmarks, and click EditHydrant. Moving a fire hydrant feature
This fire hydrant feature is a part of the geometric network.
e It is connected to the rest of the network by a hydrant
E %ata\:'\?“ lateral feature, a subtype of the water lateral feature class.
Layout Wiew

You will see that network connectivity is maintained when
the hydrant feature is moved.

Zoom [ ata »

Zoom Layout 3

Bookmarks 4 BB Create...

Toolbars »
E Table Of Contents

|T Status Bar

First, you will change the selectable layers from all layers to
Hydrants. This will make it easier to move the hydrant.

Manage...

EditParcel

You will move the hydrant in parcel 1203 in the upper
left part of the data frame.
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1. Click Selection and click Set Selectable Layers.

Selection Toolz ‘window Help

Select By Attributes...
% Select By Location...
M Select B Eraphics

@ Zoom o Selected Features
= Gtatishics..

[ Clear Selected Features

Interactive Selection Method

Dptions. ..

2. Click Clear All. You will change the selectable layers
from all layers to only Hydrants.

Set Selectable Layers

Chooge which layers can have their features selected interactively with the
SElect Features tool, the Select By Graphics command, the Edit tool, etc.

[]]F!c-ad edge of pavement - Select Al |

[WHydrants

[ Jwéater distribution netwark fittings Clear &l :I—
[1Svster valves

[ 1w ater laterals

[ 1Distribution mainz

[ Road centerlines ;l Cloze :l—

6 o

3. Check the Hydrants layer.
4. Click Close.

QUICK-START TUTORIAL

5. Click the Edit tool.

J Editor = |’_‘_|ﬁj Task:

6. Drag a box around the fire hydrant.

i

1193

£

The fire hydrant should now be selected, but no other
features are selected.

7. Click and drag the selected hydrant to the south, toward
the middle of the parcel, then drop the hydrant into its
new position.
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When the hydrant was moved, the lateral stretched to 1. Click Selection and click Clear Selected Features to

maintain its connectivity with both the hydrant and the deselect the hydrant you just moved.
valve. This is an example of how ArcGIS maintains
network topology during editing. Selection Took Window Help

Select By Attributes....
% Select By Location...
q Select By Graphics

&F Zoom To Selected Features
bH Statistics...

1155

1185

Set Selectable Layers...

elected Features

2. Click Selection and click Set Selectable Layers.

2

Also notice that the annotation for the lateral moved to fit
the new location of the lateral. The annotation feature is
linked to the lateral feature by a geodatabase relationship
class.

Uncheck Hydrants; then check Distribution mains,
Water laterals, and Water distribution network fittings:
and close the dialog box.

98]

Choose which layers can have their features selected interactively with the
Select Features tool, the Select By Graphics command, the Edit tool, etc.

Creating a new hydrant lateral

[Road edge of pavement I Select Al |
. . . . [IHydrants
Now you will add a new hydrant lateral off a distribution lwster distibution ek itings Ceaél_|
. . . . . ]S ystem valves
main in the water network. This task will involve a -, 3]
(w|Dishibution mains :

combination of network editing, connectivity rules, attribute
rules, and feature-linked annotation.

1R oad centerlines LI Cloze |
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4. Click the Task dropdown arrow and click Create New

Feature.

Taszk: | Create Mew Feature

;'I | Target:

wiater laterals : Hydrant laterals ;I

[

[=- water laterals

- Foad edge of pavement =
- Hydrants

- i ater distribution netwark: fitie

- Syztem valves

i Unknawn

L5

Hydrant |aterals
i Fire laterals

o Gervice laterals
- Digtribution maing

A

- Road centerlines _lj
| INE

5. Click the Target dropdown arrow. You will see a list of
the layers in this database. The Water laterals layer has
a plus sign next to it. The plus sign indicates that this
layer has subtypes. Click the plus sign and click Hydrant

laterals.

The new feature will be created in the Water laterals
feature class and will be assigned the Hydrant Lateral

subtype.

To establish network connectivity when you add your
new hydrant lateral, you must snap it precisely to the

distribution main.

QUICK-START TUTORIAL

6. Click Editor and click Snapping.

J Edlgw | k| &~ T
Start Editing
Stop Editing

Save Edits

Iave..

Split..
Divide...
Buffer...

Eapy FarallEl..

N

ferge...

Wriam

Intersect

Llip...

Maore Editing Toolz

@ alidate Features...

O

Options...

The Snapping Environment window appears. When you
add the hydrant lateral, you want it to connect to a
distribution main.
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7. Check the Edge check box next to Distribution mains
and close the Snapping Environment window.

Snhapping E rsironment

Layer | Venex| Edge | End =
Diimenzion features O O O
Fioad edge of paver [ O O
Hydrants O O O
“Water distibution ne ] O O
System valves O O O
Water laterals O O O =
Distribution mains O —E——e
Fioad centerdines O O O
Blocks O O O =
O —rmmln | — 1
4] | »
=[] Edit Sketch -

-] Edit sketch vertices

-] Edit sketch edges

-] Perpendicular to sketch
B[] Topalogy Elements

manfilnnn madas LI

8. Click the Sketch tool.

0

J Editor | 3 ||7j Task: ICreate Mew Feature ;I |

9. Move the pointer over one of the distribution mains. The
pointer snaps to the edge of the distribution main.

AN\,

38

10. With the pointer snapped to the main, click once to start
the new hydrant lateral.

y

1203

You have just started an edit sketch. You create an edit
sketch of the geometry when you use the editor tools to
create a new feature. After you finish the sketch, the

new geometry becomes a feature. You can choose to
save or discard your edits when you stop editing.

You will constrain the hydrant lateral to be perpendicular
to the distribution main.

11. Move the pointer over the distribution main just north of
where you attached the lateral, right-click, and click
Perpendicular.

/117 d,, \q L N NN
Snap To Feature 3
Direction... Chrl+és

Weflection. . [Eirl+F

Length... Chrl+L

[Etange Lenath

Abzalute ¥, FE
1240

Delta ... Ctrl+D
/ Direction/Length...  Cirl+G

Parallel Chil+P

Perpendicilar Ctrl+E

Segment Deflection. .. F7
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As you move the pointer, you can see that your sketch
of the hydrant lateral is constrained to be perpendicular
to the distribution main.

Many of the editing tools and commands have keyboard
shortcuts associated with them to make editing quicker.

When the new hydrant lateral is created, a number of
things happen.

1188
1195

12.

You can see the keyboard shortcuts next to the

command names in the Edit context menu and on some

of the tool windows.
You will now make the lateral 65 feet long.

Drag the sketch line to the southwest, then press
Ctrl+L. Type “65” and press Enter.

&

1193

1203

1226 o A5 —®

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

. Right-click and click Finish Sketch to finish the edit

sketch and create the new hydrant lateral.

Feplace Sketch A

Tangert Curve... Chrl+T

Strearning Fa

Delete Sketch  Chil+Delets

Finish Part

1203

QUICK-START TUTORIAL

First, a junction between the distribution main and the
hydrant lateral is created, and they are topologically
connected in the network. The network was created
with a connectivity rule between these feature types
that specifies a default junction, so the new junction is
the default junction—in this case, a tap feature.

Next, a junction is also added to the other end of the
new hydrant lateral. Another connectivity rule exists
between water laterals and hydrants. For this rule
hydrants were the default junction, so the new junction
feature at the southwest end of the lateral is a hydrant.

Also, when the new hydrant lateral was added, its
annotation was also added. A relationship class in the
geodatabase links laterals to the LateralDiam annotation
feature class. The annotation feature class was created
with an advanced labeling expression that labels
features longer than 200 feet with their diameter and
material type. Since this lateral is less than 200 feet in
length and the default value for diameter is 8 inches, the
annotation text is 8".
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Modifying the hydrant lateral

You’ll now modify the hydrant lateral to explore some more
geometric network and geodatabase behaviors.

1. Click the Edit tool.

J Editor = |’_‘_|ﬁj Task:

2. Click the lateral and drag it away from the distribution
main.

o

I\
&\ «

The distribution main stretches to stay connected with
the lateral. The distribution main feature is a complex
edge feature—it is split in the logical network by the
addition of the lateral, but it remains a single feature in
the geometric network.

40

98]

Click the Undo button to undo the move.

?

Now you will change the value for the diameter of the
lateral.

Click the Attributes button.

G & BB X

=&

aa=)]=]

The new hydrant lateral’s attributes are displayed. Some
of the fields already have default values that were
defined in the geodatabase for this subtype of Water
laterals, while other fields have null values.

5. Click the DIAMETER value.

Click the dropdown arrow and click 6".

Altributes
=1 Water laterals

Froperty Walue -
(- 1456 LEMGTH <Mull>
LATERALS_ <Mull>

LATERALS_ID <Mull>
FEATURE_ID <Mull>
H_COMFID 0
H_DATE <Mull>
DIAMETER [s— i
Depth buried ]

Fiecorded length

©0

Facility identifier
P _ID
wib_TvPE
P TYPE
PRESSURE_S
LOCATION
Installation date '
OPER_DISTR <Mull>
MATERIAL Ductile iron

d |

1 features

o
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This geodatabase has a coded value domain of valid pipe | Creating a new dimension feature
diameters. The diameter field for hydrant laterals
references this diameter value domain. Several different
feature classes or subtypes can reference the same
coded value domain.

The water department wants the geodatabase to show how
far the hydrant you added is from the one you moved. You
will create a new dimension feature to display this distance.

You will create this new dimension feature using the
Since the annotation for laterals is derived in part from Dimensions feature class in your geodatabase.

the value of the DIAMETER field, when you clicked the
new value for the diameter, the annotation was
automatically updated to reflect the change.

<

1. Click Editor, point to More Editing Tools, and click
Dimension.

Editar | [ 3 |ﬂj Task: IEreate New Feature

‘ | EtatEdiing
Stop Editing
Save Edits

Move...
1195

Spit...

 Divide... [v Tapolagy

& Buffer... Disconnected Editing

-’y Copy Parallel... it

Advanced Editing

IMEras:: Raouts Editing
i Metwark Editing
Intersent Edit Cache
Clip... Spatial A djustment

Mare Editing Tools— p m

7. Close the Attributes dialog box. B, Vaidate Features...

Shapping...

Optionz. ..

The Dimensioning toolbar lets you choose dimensioning
construction methods and styles for your new dimension
features.
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2. Click the Target layer dropdown arrow on the Editor

toolbar and click Dimension features.

| Target: |'water laterals - Hydrant laterals j | X @

features = o
- Road edge of pavement

- Hydrants

[#1- "Water diztribution netwark fithic
- Syztem wvalves

[ "water laterals

ire laterals
ervice laterals

- Distribition maing =
g | _>I_I

The Dimensioning toolbar becomes active.

Jimensioning
Construction: IAIigned 'I | Style: |F'arce| dirmensions j | [P

You will use the Aligned construction method to
construct an aligned dimension feature. This is the
default construction method, though there are several
others available. Since you are dimensioning features in
your water network, you will use the Water dimensions
dimension style.

42

3. Click the Style dropdown arrow: a list of the dimension

styles in the Dimensions feature class is listed. Click the
Water dimensions style.

‘ Style: |Parcel dimensions
o0

Rioad dimensions
o'

¥

Parcel dimenzions

4. Click the Editor menu and click Snapping.

|[Edtarv | x| 2~ T
Start Editing
Stop Editing
Sawe Edits

tave..

St
W~ Divide..
’ Buftern..
fV Copy Farallel..

Merge...

e}

rtersest

i

tore Editing Toal:

@ Walidate Features. .

O NN

Options...
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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.
5. Check Vertex next to Hydrants.

Snapping Enviranment

m

=

o
»

Layer | Vertex| Edge |
Dimenzion features
Foad edge of paver
Hydrants

W ater digtribution ne
Spztem vakves

W ater |aterals
Digtribution mainz
Road centerlines
Blocks

:!-I\m,-.ln

- [ Edit Sketch

[ Edit sketch vertices

[] Edit sketch edges
[ Perpendicular to sketch
=[] Topalagy Elements

- T Arelomn madas

ooopoo
|

1000000xO4d
]DD%DDD[]DD

110

o Ll e

6. Uncheck Edge next to Distribution mains, then close the

Snapping Environment window.
7. Click the Sketch tool.

0

J Editar = | [ 3 ||?j Task: ICreateNew Feature

=

QUICK-START TUTORIAL

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

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

10. Move the pointer over the other hydrant.
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As you move the pointer, the edit sketch draws a
preview of the first part of the dimension feature and
updates its length.

11. With the pointer snapped to the second hydrant, click
once.

12. Move the pointer away from the hydrant.

As you move the pointer, the dimension feature’s height
changes.

13. When you have dragged the dimension feature to the
height you want, click once.

44

Since you are using the Aligned construction method, the
sketch is automatically finished after the three points are
input and your dimension feature is finished.

In this quick-start tutorial you have used ArcMap to take
advantage of advanced geodatabase capabilities, including
topology, geometric networks, relationship classes, feature
subtypes, attribute domains, default values, feature-linked
annotation, and dimension features.

The next section of this workbook contains exercises to
help you learn how to use ArcMap to edit features. The last
section of the book contains exercises to help you learn
how to construct a geodatabase with the advanced
capabilities you’ve worked with in this quick-start tutorial.
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Editing GIS features

IN THIS CHAPTER

e Exercise 1: Creating polygon
features

e Exercise 2: Creating line features

e Exercise 3: Using a digitizing
tablet

e Exercise 4: Editing features

e Exercise 5: Editing adjacent
features with a map topology

* Exercise 6: Importing CAD features

e Exercise 7: Using geodatabase
topology to clean up your data

e Exercise 8: Using the Spatial
Adjustment tool

e Exercise 9: Using the Attribute
Transfer tool

ArcMap has the tools you need to create and edit your spatial data. With
ArcMap you can create and edit features in shapefiles or a geodatabase.
ArcView licensed seats of ArcMap allow you to create a temporary Map
Topology, so you can simultaneously edit features that share geometry across
multiple feature classes. With ArcEditor or Arclnfo licensed seats of
ArcMap, you also have access to advanced editing tools, geometric network

J

editing, and geodatabase topology editing and management.

The easiest way to learn how to edit in ArcMap is to complete the exercises
in this tutorial. Most of these tutorials can be completed with ArcView seats
of ArcMap—the exceptions are the geodatabase topology exercises.

Exercises 1 and 2 introduce the edit sketch, sketch tools, and edit tasks and
show you how to use them to create new features quickly and easily.

Exercise 3 walks you through the process of converting features on a paper
map directly into your database using a digitizing tablet.

Exercise 4 teaches you how to move, rotate, scale, extend, trim, and modify
the vertices of existing features.

Exercise 5 shows you how to create and maintain the shared boundaries
between features and layers with a Map Topology.

Exercise 6 demonstrates how you can integrate layers from computer-aided
design (CAD) drawings into your database.
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Exercise 7 shows you how to clean up existing data and
create new features that share boundaries between
features and layers with a geodatabase topology.

Exercise 8 shows you how to use the Spatial Adjustment
tool to transform, rubbersheet, and edgematch your data.

Exercise 9 teaches you how to use the Attribute Transfer
tool to transfer the attributes from one feature to another.

Each of these exercises takes between 15 and 20 minutes
to complete. You have the option of working through the
entire tutorial or completing each exercise one at a time.

46
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Exercise 1: Creating polygon features

The editing tools in ArcMap make it very easy to create
new features. You use edit tasks, the edit sketch, sketch
tools, and snapping to create new features in ArcMap.

In this exercise, you will digitize a new polygon feature into
a shapefile layer that outlines a land use study region. The
study area polygon that you create needs to snap to an

index grid layer that subdivides the entire geographic region.

You will begin by starting ArcMap and loading a map
document that contains the shapefile layer and a
geodatabase that contains the index grid for the region.

Starting ArcMap and beginning editing

Before you can complete the tasks in this tutorial, you must
start ArcMap and load the tutorial data.

1. Double-click a shortcut installed on your desktop or use
the Programs list in your Start menu to start ArcMap.

2. Click the Open button on the Standard toolbar. Navigate
to the CreatingNewFeatures.mxd map document in the
Editor directory where you installed the tutorial data
(C\ArcGIS\ArcTutor is the default location). Click the
map and click Open.

oper ______________HE]
Lock e [ = Edr +] G B

A WosrgWthCAD v

Erercielata
iris

2]

(o]
5] Canea

Epiting GIS FEATURES

(98]

Click the Editor Toolbar button on the Standard toolbar
to add the Editor toolbar to ArcMap.

2] & | w2

Click the Editor menu and click Start Editing.

If you only have one workspace in your map, you can
start editing the map layers at this point. In this exercise,
two workspaces are loaded in the map, so you will need
to choose the workspace you want to edit.

. Click the Editor folder workspace to start editing the

studyarea.shp shapefile. Click OK. You will edit the
geodatabase in the next exercise.

Start Editing

“which folder or database do you want to edit data from?

tahCreatingF edl
tahE ditorT utari

0| | |
These layers and tables will be available for editing:

studyarea =|

=]

() I Cancel |

(5]
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Creating a new polygon feature

This exercise focuses on creating a new study area polygon
that encompasses a parcel CAD drawing. The extent of the
study area is defined by the index grid lines located in an
existing database. The index grid represents logical divisions
within the data.

To create the new polygon, you must do heads-up digitizing
against the index grid and snap the vertices of your new
polygon to the vertices of the grid lines.

Setting the snapping environment

Before you start editing the study area shapefile, you need
to set your snapping environment so that each point you add
snaps to the vertices of features in the index grid. For more
information about snapping, see ‘Using the snapping
environment’ in Editing in ArcMap.

1. Click the Editor menu and click Snapping to display the
Snapping Environment window.

Editar = |
T Start Editing
Stop Editing
Save Edits

THUVER
S

7 Divide.,

’ BUffer. ..

f? Gopy, Parallsl .
[Merge...
Lyici
Intersech
i

More Editing Tools »

@ Yalidate Features,. .

Options. ..
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2. Check the Vertex check box next to the IndexGrid layer
to snap the sketch vertices to the vertices of the index
erid.

Layer | Werkex | Edge | End |

studyarea O O O

RoadCasings ] ] ]

Indexicrid O O 9
Er- [ Edit Sketch -

[ Edit sketch vertices

- [] Edit sketch edges

[ Perpendicular to sketch

[ Topalogy Elements 4|

With the snapping environment set, you can create a
new study area polygon. Make sure you snap each point
to the thick index grid lines shown below.
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Setting the current task

Before you start digitizing a new feature, you must set the
current editing task to Create New Feature.

1. Click the Task dropdown arrow and click Create New
Feature.

Task: |Create Mew Feature j
[l Create Tasks

IS _reate Mew Feature

El-Madify Tasks

| l-Reshaps Feature

- Cut Polygon Features
- Mirror Feakures

- Extend|Trim Features
- Modify Feature

- Zalibrate Route Feature
¢ -Modify Portion of a Line

B- Topology Tasks

- Modifv Edge

--Reshape Edge

- futo Complete Palygons

To create a new feature, you also need a target layer.
The target layer determines the type of feature you will
create and what layer it will be stored in. Since there is
only one shapefile in the folder that you started to edit,
the target layer is set to the study area shapefile by
default.

Using the Sketch tool

To create a new feature using the Create New Feature
task, you must first create an edit sketch. An edit sketch is
a shape that you draw by digitizing vertices using the sketch
construction tools located on the tool palette.

Several tools can add vertices to the sketch. You will use
the Sketch tool to add the study area polygon.

Epiting GIS FEATURES

L.

98]

Click the tool palette dropdown arrow and click the
Sketch tool.

Edid

#4110
s
& 5 3

. Click to add the first vertex of the sketch to the lower-
left corner of the thick index grid lines. The vertex
should snap in place.

. Click to add the remaining vertices, snapping each

vertex to a corner in the index grid. Create vertices
counterclockwise until you return to the point located
directly above the first vertex that you placed.
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Finishing the sketch
1. Press the F2 key or right-click and click Finish Sketch.

This action adds the final sketch segment and creates
the new feature.

o .

/ ~

i
! -

Route Measure Editing »

K Ifisert Werkes

f Delete Vertex

Mave...

Move Ta...

- Flip:
it G Lemat .
> Delete Sketch  Chrl4-Delete

Finish Part
j/

Froperties...

Your new study area polygon is now created. If you
snapped each sketch vertex properly, the new polygon
should look like the shaded polygon below.

Adding attributes

The new feature you created does not contain any attribute
information. Because other polygon features are present in
this shapefile, distinguish your new polygon from the others
by adding descriptive information about it.

You can add descriptive information for a selected feature
using the Attributes dialog box.

1. Click the Attributes button on the Editor toolbar to add a
description attribute to the new study area polygon.

==

)

2. Click the layer field for the selected feature and type
“StudyArea” as a description of the feature.

Attributes (=]
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Saving your edits

After you have created the new study area polygon, you
can choose to save or discard your edits by stopping the
edit session.

1. Click the Editor menu and click Stop Editing.

Save

Do wouw want to zave your edits?

Tes Mo | Cancel |

2. Click Yes to save the new study area polygon into the
study area shapefile you were editing or No to discard
your edits.

In this exercise you learned how to quickly and accurately
create a new polygon feature. You used the Sketch tool to
digitize a polygon shape while snapping each vertex to an
existing vertex in another layer.

There are several other ways that you can construct new
features in your GIS database. The next exercise will show
you some of the more advanced methods of constructing
vertices in the edit sketch.

For more detailed information about editing tasks and
creating polygon features, see the chapter ‘Creating new
features” in Editing in ArcMap.

Epiting GIS FEATURES
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Exercise 2: Creating line features

In this exercise, you will update your database with a new
road casing line.

In building the line feature, you will learn how to use some
of the more advanced construction methods offered with
the Sketch tool context menu.

Editing the geodatabase

Because the road feature class exists inside a different
workspace than the study area shapefile, you need to start
editing the database before you can create the new line.

1. Click the Editor menu and click Start Editing. Select the
personal geodatabase as the workspace that you want to
edit and click OK.

Start Editing HE

“which folder or database do you want to edit data from?

[ Source [ Tope
: GISAArc T utorE ditorE erciselats\CreatingFeatures — Shapafiles
A S'ArcTukorhE ditoriE rercizell atabE ditorT utanial mdb - Personal Ged

These lapers and tables will be available for editing

FosdCasings =l
IndexGrid

Locating the update area

Spatial bookmarks are named extents that can be saved in
map documents. Creating a bookmark for areas that you
visit frequently will save you time. For information on how
to create and manage spatial bookmarks, see the chapter
‘ArcMap basics’ in Using ArcMap.
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You will now zoom to a spatial bookmark created for this
exercise.

1. Click the View menu, point to Bookmarks, then click
Update road casings to set the current view to the edit
area of this exercise.

] E Data Wiew

m Layaut View
Zoom Data

Zoom Layaut

Bookmarks

) Create

Manage..

3
3
3
3

Toolbars

|E Table Of Contents
[l

tatus Bar

Update road casings

Dverflow Labels...
I Somlbars
(2] Fiufers
I?T- [Hurdes
[ G

Data Frame Fropeilies

When the display refreshes, note that the top line of this
road casing is missing from the layer. You must update
the road casing by adding the missing line.

//
N

=
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Setting the snapping environment

The endpoints of the road casing feature need to snap to
adjacent casings to ensure that the new feature is
connected to the existing casing features. Snapping to the
end of road casing lines will help you do this.

1. Click the Editor menu and click Snapping. Check the
End option for the RoadCasings layer to set snapping to
the endpoint of casing features.

Snapping Environment H
Layer | \u"ertexl Edge | End |
studyarea O O O
FoadCaszings O O —0
Index(Grid O O O

[ 1Perpendicular to sketch
[C1Edit sketch edges
[C1Edi sketch vertices

Digitizing

After setting the snapping environment, make sure that the

target layer is set to the RoadCasings layer, and then you

can start digitizing.

1. Click the tool palette dropdown arrow and click the
Sketch tool.

i
2+—1—Q

aran
& 03

2. Move the pointer to the broken section of the road
casing in the top-left corner of the canvas. Once the
pointer is inside the snapping tolerance, the snapping
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location (blue dot) will move away from the pointer.
Click the left mouse button to add the first vertex.

I
.

/

Beginning construction

With the first vertex of the new road casing properly
placed, you can construct the casing line feature. Your new
feature will be connected to that casing.

Setting length and angle measurements

Before creating the second vertex, you must first set the
length of the line.

1. Right-click the map and click Length.

Snap To Feature »
Direction... Crtiy

DEflection... (iR

Change length
Absolute %, V... 6
Delta t, ¥... Crl4D
Direction/Length...  CtrHG
Parallel Chrl+p
Perpendicular Chr+E
Segment Deflection. .. F7
Replace Sketch
TENEENHEIYES CEAHT
Streaming F3
Delete Sketch  Chrl+Delete
Fifiiehi Sheteh 2
Square and i)

Fiiisti Patt
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2. Type a value of 15 map units and press Enter.

Length E |

.

If you move the pointer now, notice that you can’t stretch
the line further than your length measurement. This is called
a constraint. To learn more about sketch constraints, see
the chapter ‘Creating new features” in Editing in ArcMap.

You must also set an angle constraint to create the second
vertex.

3. Press Ctrl+A and type a value of “260” degrees. Press
Enter.

birection & /
20 e =

Creating a curve tangent to the last segment

Add a curve that is tangent to the last segment you just
added to the sketch. The curve will form the corner of the
road casing.

1. Right-click and click Tangent curve to enter the curve
information required to place the next vertex.

2. Click the first dropdown arrow and click Chord. Type
“20” to set the chord length. Click the second dropdown
arrow and click Delta Angle. Type “90” in the second
text box for the angle measurement. Click Left to
indicate that the new curve will be tangent to the left of
the previous segment. Press Enter to create the curve.
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Creating a vertex relative to the last vertex

Often, construction points are calculated relative to the last
point recorded. Using the Delta X, Y sketch constructor,
you can add relative vertices.

1. Press Ctrl+D. Type “88” for the x-value and “-9” for the
y-value. Press Enter to add the point.

%(\%

Creating a vertex parallel to an existing line

You can define the angle measurement for points added to
the sketch in several ways. You can set an absolute value
like you did in the first step of this exercise, or you can use
the angles of existing features. Quite often, road casings
are constructed using the angles of road centerlines. Since
we already have one road casing, we can use its angle in
constructing the next segment.
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1. Right-click on the lower road casing line. Click Parallel.
Press Ctrl+L, type a value of “415”, then press Enter.

Snap To Feature 3
Direction... Chrk+a
Deflection.., Chrl+F

Length ] Lenth... Crisl

Change Length
45 o ———
Absolte ¥, ... i3
. 1
n

Segment Deflection...  F7

Replace Sketch

Tangent Curve,..  Cl4T
Streatting 3
Delete Sketch  Chrl+Delete
Finish Sketch F2

Sauare and Finish
Finish Part

Creating a new vertex using absolute coordinates

Exact x- and y-coordinate information is often available for
the construction of vertices. Add the next vertex by typing
exact coordinates using the Absolute X, Y constructor.

1. Right-click on the map and click Absolute X, Y. Type
“1227820.6” in the x field, press the Tab key, and type
“181460.6” in the y field. Press Enter to add the point.

L

Absolute X, ¥ x|
|1 2278206 I'I 14606
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Creating a tangent curve

One final tangent curve needs to be added to the sketch
before you can connect it to the existing casing and add the
feature.

1. Press Ctrl+T. Type a chord length of 12 and a delta
angle of 120, then press Enter to create the final curve
segment.

/
{‘x Tangent Curve
— [ =2
[Detasngle x| {120
& Left  © Right

Finishing the sketch

To finish the sketch and create the feature so that it is
connected to the existing casing, you need to snap the last
point of the sketch to the endpoint of the existing road
casing.
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1. Move the pointer to the endpoint of the existing road
casing until it snaps. Double-click to add the last point
and create the feature.

AN

With construction now complete, you can continue to
search the layer to find additional broken lines and connect
them together, experimenting with these and other sketch
tools and construction techniques.

The next exercise will show you how you can use the
construction methods demonstrated in this exercise to
capture features from a paper map directly into your GIS
layers using a digitizing tablet.
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Exercise 3: Using a digitizing tablet

The first step in the first exercise showed you how to
heads-up digitize features by snapping to an existing vector
source. However, often that source information is in paper
form. ArcMap lets you trace over the features you are
interested in capturing using a digitizing tablet connected to
your computer. By digitizing data using a tablet, you can get
features from almost any paper map into your GIS
database.

Setting up your digitizing tablet

Before you can start digitizing, you must set up your tablet
and prepare the map from which you want to digitize.

Before you can continue with this exercise, you must have
properly installed the WinTab driver for your tablet and
configured the buttons on your digitizing puck. If you
installed the WinTab driver after installing ArcInfo, you will
need to register the digitizer.dll to continue. For more
information on digitizers, see the ‘Using a digitizer” chapter
in Editing in ArcMap.

Preparing the map

You will now print the paper map from which you want to
digitize and attach it to your tablet.

1. Print the DigitizingFeatures.tif image located in the
Editor tutorial directory—where you installed the tutorial
data—and tape it to your tablet using masking tape.

2. Start ArcMap if you haven’t already done so. Open the
DigitizingFeatures.mxd map document to register the
paper map to your map document.
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Registering your map for the first time

You must always register your paper map before you can
begin digitizing from it. This involves establishing control
points to register the paper map to the geographic space of
your GIS data.

You can add control points as x,y coordinates stored in a
comma-delimited American Standard Code for Information
Interchange (ASCII) file and load those points into your
map document when you are ready to digitize. However,
for this exercise, you will establish these coordinates
manually as you register the points to known map
coordinates located on the paper map you printed out.

1. Click the Editor menu and click Start Editing. Click the
Editor menu and click Options.

Editar *
Stark Editing
Stop Editing

Save Edits

ale=o
Sl
o~ Divide,..
' Buffer...
')? CopyParallel..
[MErGE.
Lpicn
Intersect
i
Mare Editing Taols 3
Kl yalidate Features, .,

Snapping. ..

ECT——0
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2. Click the Digitizer tab. You will create and store control
points here.

The control points you add will be saved with the map
document.

I | et Yook | e ok

v | e | Togelogy | s | 90
[P Dgiow [vDgow [wuw [V e

—t [ond bt | am |
Digtise Locaen |144]
AMSEme [T mepueas
r_'rd-n
[ W

Starting with the upper-left corner of your paper map
and working clockwise, locate the point marked 1 and
click on it using the digitizer puck. Then type the
associated ground x.y coordinates indicated on the paper
map into the dialog next to the point entered.

[9%)

4. Digitize and type values for the other three points, then
examine the total root mean square (RMS) error
calculation for all points. Error values are displayed in
map and digitizer units. To maintain highly accurate data,
the RMS error should be less than 0.004 digitizer units.

Gasnal Digtom | Tepaiogy | Vesiring | Uk | [ Taska | Bkt Cache |
[Poni[XDoten [YOpion [¥Map [¥ap ] Ewe 1
3] i FETECA S R
L - ~rhe

e 5030 030
nXe  MMD O
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To reduce the total RMS error, you can replace points by
clicking on the point you want to replace in the Editing
Options menu, then clicking on the paper map to capture
a new point. By reentering points with a high-

error value, you can reduce the total error.

5. Click Apply to accept the registration after you have
reached an acceptable RMS error.

Digitizing modes

You need to enable digitizing mode once you have
registered your map. Enabling digitizing mode maps the
location of the puck on the tablet to a specific location on
the screen.

1. Click the Enabled check box on the Digitizer tab of the
Editing Options dialog box to enable digitizing mode.

2

2. Click OK.

Digitizing new features

You are now ready to begin digitizing new features. You will
add new lot lines representing a new parcel subdivision into
an existing shapefile of lot lines.
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Setting the current task and target layer

Creating new features using a digitizer puck is identical to
creating new features using the mouse. You must set the
current task and target layer before you start digitizing.

1. Click the Task dropdown arrow and click Create New
Feature.

Taski |Create Mew Feature LI

| i-Reshape Feature
- Cut Polygon Features

irror Features
xkend) Trim Features
odify Feature
alibrate Route Feature
i e Modify Portion of a Ling
B~ Topology Tasks

i Modify Edge

Reshape Edge

fo fukn Complete Polygons

2. Click the Target layer dropdown arrow and click Lotlines
to set the target layer.

Target: |EontlolF’0ints B

- ControlPoints

Creating new features

There are two ways to digitize features on a paper map:
point mode digitizing and stream mode digitizing
(streaming). You can easily toggle back and forth between
point and stream mode by pressing F8.
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Digitizing in point mode

Point mode is the default and most common method of
digitizing paper features. To digitize features in point mode,
you click to add each point or vertex. If the paper feature
was drafted with considerable accuracy, you should use
point mode digitizing and snapping to retain that accuracy.

1. Click the Editor menu and click Snapping. Check the
Edge option for the Lotlines layer to make sure the
features you digitize snap to existing edges.

Snapping Environment =]
Layer | vertex | Edge | End |
ContralPaints O O O
Lotines O O

—@

- [] Edit sketch vertices a|
[ Edit sketch edges

-] Perpendicular to sketch
B[] Topology Elements

] Topalagy nodes

2. Trace over the frontage lot lines (lines in red) that define

the road leading into the new subdivision. For straight
segments, you should add a vertex where lot lines
intersect. Click the Sketch tool and click on the paper
map to start adding vertices.
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Digitizing in stream mode

When tracing line or polygon features, you may want to add
vertices as you move the mouse rather than click each time
you want to add a vertex. Stream mode digitizing lets you
do this.

Before starting to digitize in stream mode, you need to set a
stream tolerance—the interval at which the sketch adds
vertices along the feature you are digitizing. The default
tolerance value is 0 map units, so if you don’t enter a
tolerance value, you may find vertices that join or overlap
each other. You will also set the group tolerance for stream
mode to the same value; this will let you remove numerous
points in a single undo operation.

1. Click the Editor menu and click Options. Click the
General tab and type a new stream tolerance value of
45 map units; make sure that the group tolerance is set
to 45 as well. Click OK when you are finished setting
the tolerance values.

Editing Options HE

General | Digtizer | Topology | Versioning | Units | Edit Tasks | Edit Cache |

Display measurements using |4 decimal places

Shapping tolerance: |7 Ipmals hd

r Stretch geometry proportionately when
MOvIng & vertex

Stream Mods

Stream tolerance: |45 Tap umts_l
Group [35 points together whenslreammg—l

[a].9 I Cancel Apply
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2. Snap the first point to the exterior of the new lot lines
(upper-left corner), then press F8 to start digitizing in
stream mode. Trace along the boundary of the lots (lines
in red) until you reach the last lot (upper-right). Notice
that vertices are added at consistent intervals—45 map
units apart. Press F8 to stop digitizing in stream mode,
snap the last vertex to the existing lot line, and double-
click to finish the sketch.

With the exterior lot lines digitized, proceed to digitize
each remaining paper line feature required to define the
lots.

(98]

Once you are finished digitizing, you should disable the
digitizer puck.

4. Click the Editor menu and click Options. Click the
Digitizer tab and uncheck Enabled to disable the
digitizer. Click OK.

[ Enabled
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Finishing your digitizing session

Once you have finished tracing lot lines and have disabled
the digitizer puck, you can stop editing and complete the
exercise by saving your edits.

1. Click the Editor menu and click Stop Editing.

Editor =

Statk: Editing |

Save Edits

Ll =00
Sl
7 Dividen.,
’ Bufifer..
')V Copy Parallel, .
[MEerge:..
(e}
Intersect:
i,
More Editing Toals 3
Kl afidate Features,,.
Snapping...

Dpkions. ..

2. Click Yes to save your edits.

Do pou want to zave pour edits?

Yes Mo | Cancel |

2]
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In this exercise you learned how to create new features
and append your GIS database by digitizing shapes directly
from a digitizing tablet. The next exercise will show you
how to copy shapes from existing vector sources—CAD
drawing layers—and paste them into your GIS database.

To learn more about digitizing, see the chapter ‘Using a
digitizer’ in Editing in ArcMap. If you need to find out if
ArcMap supports your digitizing tablet, please consult the
ESRI Web site at www.esri.com for the most recent
information.
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Exercise 4: Editing features

In the first three exercises, you learned how to create new
features in ArcMap. In this exercise, you’ll learn how to
copy and paste, move, rotate, scale, and extend existing
features.

Opening the exercise document and starting
editing
1. Start ArcMap.

2. Click the Open button on the Standard toolbar. Navigate
to the EditingFeatures. mxd map document located in the
Editor directory where you installed the tutorial data
(C\ArcGIS\ArcTutor is the default location).

DEE& /& ex
3. Click the Editor menu and click Start Editing.

J Editar = |

Stop Editing

Save Edits
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Copying and pasting features

When creating vector features of the same type as existing
ones, it is more efficient to copy their shapes than to digitize
over the top of them. You can copy the shapes of any
vector feature that you can select in ArcMap. In this step,
you will select buildings from a CAD drawing and paste
them into a geodatabase layer of buildings.

1. Click the Edit tool on the Editor toolbar and drag a box
around all of the new building features to select them.

J Editor |f| &~

All selected CAD features should be highlighted as
shown below.
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2. Click the Copy button on the Standard toolbar to copy
the selected features to the clipboard.

?

5 Bz|@ %

. Set the Buildings layer as the target layer so that you
can paste the copied features into it.

98]

Target: | Buildings : Buildings |

- \Waker a
-~ Parcels

4. Click Paste to copy the selected building features into
the target layer. The progress bar will update as each
feature is copied into the target layer.

It is important to note that only the shapes are copied
from the CAD file into the geodatabase. If you need to
paste the attributes as well, you must use the object
loader. Exercise 6 of this tutorial shows you how to do
this.

o B B %
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Rotating features

Now that you’ve copied the building features into the
Buildings layer of your geodatabase, you need to orient the
features to fit the parcel subdivision into which you’ll move
them.

1. To avoid selecting features from the CAD layer—called
New Buildings—uncheck it in the table of contents to
hide its features.

I
E M Water
Ling Types
= ity

— Service
E M Buldings
O

B O Mew Buldings 0
O

Bl M Parcels
O

2. Click the Rotate tool on the Editor toolbar.

X &8 a

. Press the A key, type “1807, and press Enter to rotate
the selected building features 180 degrees.

(98]

|1BD
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The selected features are now oriented 180 degrees from
their previous location.

Moving features

Now that the buildings are oriented properly, you are ready
to move and scale them so that they fit inside the
subdivision located near the bottom center of the map.

You can ensure the proper relocation of the building
features by snapping the lower-left selected building feature
to the endpoint of the lower-left water service line, shown
in red.
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1. With the buildings selected, click the Editor menu and
click Snapping.

1 SerbEdiing
Stop Editing
Save Edits
150 er
Spl it
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5 Copyparalil,
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Intersect
Clip...

More Editing Teols

B, yaidate Features) ..

Options.. .

2. Check the End option for the Water layer and the Vertex

option for the Buildings layer so that you can snap the
corner of a building feature to the endpoint of a
waterline.

- [ Edit sketch vertices

S [] Edit sketch edges

L[ Perpendicular ta sketch
B[] Tapolagy Elements

L[] Topalogy nodes

(KA

3. Click the Edit tool so that you can move the selection
anchor for selected features.

J Edo v | M| 2~
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The selection anchor is a small x located at the center of
selected features. It is the point on the feature or group
of features that will be snapped when you move them.

. Hold the Ctrl key down and move the pointer over the
selection anchor. When the pointer icon changes, click
and drag the selection anchor until it snaps to the corner
of the lower-left building.

5. Drag the selected buildings until they snap to the

endpoint of the waterline.

—L.—| 'IJ A L?“J

J vv,vl

e

Notice that some of the buildings are too large to fit inside
the parcels. You must scale these features to make them fit.
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Scaling features

When data is created using a coordinate system different
from that of your database, you may need to adjust the
projection and scale of the data to fit the projection and
scale of your database. Often, simply moving, rotating, and
scaling those features are sufficient.

Because scaling is not a common operation, the Scale tool
1s not located on the Editor toolbar. You must, therefore, add
it to the toolbar before you can use it.

1. Click the Tools menu and click Customize.

fevrmie K&
Tosstu | Commancs | Bosiors |
Toskgt

it | i ]

2. Click the Commands tab and click Editor in the
Categories list. The Editor category contains all editing
tools, regardless of their location.

Categories: Commands:
Analysiz - Abzolute ¥, ...
Cab Angle...

Data Corvverbers

[Data Frames Angledlength...
DfalaGraph A
Dimensioning Altributes

E dit

% Buifer...

£ Build Edit Cache
Change Length
[liry
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Scroll down the list of commands on the right until you
find the Scale tool. Drag and drop the tool next to the
Rotate tool on the Editor toolbar. Click Close on the
Customize dialog box.

X @

23|

. Before scaling the selected features, you may want to

zoom in so that your scaling is more accurate. Click the
Selection menu and click Zoom To Selected Features.

Selection

i Select By Attributes. ..
% Select By Location...
q‘ Select By Graphics
@ Zoom To Selected Features

2 Statistics...

Set Selectable Layers. .

Clear Selected Features

Interactive Selection Method — p

Optians...

. Click the Scale tool and drag the selected building

features to scale them. Shrink the features until they fit
inside the parcel subdivisions. Use the waterlines as a
guide. Scale features until the lower-right building
matches the endpoint of the waterline.

Extending and trimming waterlines using the
Extend/Trim Features task

Now that you have scaled the building features to fit inside
the parcel subdivision, you need to extend the waterlines so
that they snap to the side of each building. You can extend
and trim waterlines using the Extend/Trim Features task.

1. To get a better view of the waterline that you need to
extend, you can zoom in to the Extend Water Line
bookmark. Click the View menu, click Bookmarks, and
click Extend Water Lines.

Click the Task dropdown arrow and click Extend/Trim

Features to set the edit task.

Task:

ExtendfTrim Features LI

- Create Tasks

* Creste New Featurs
E| -Wodify Tasks

Reshape Feature
«Cuk Polygon Features
ror Features

xkend Trim Features
Modify Feature
- Calibrate Route Feature
¢ - Modify Portion of a Line
E| - Topology Tasks
Modify Edae
Reshape Edge
L gutn Complete Polygons
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3. The Extend/Trim edit task will extend selected polyline
features to the sketch you digitize. Click the Edit tool

and click the waterline feature that you need to extend.

4. Click the Sketch tool and snap the first sketch point to
the upper-right corner of the building feature you want
to extend to.

X \

5. Move the pointer until it snaps to the upper-left building
corner and double-click to finish the sketch. The
waterline will then extend until it intersects the line that
you have digitized. Since the line is identical to the side
of the building, the end of the waterline should snap to
the building.
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You can also use the Extend/Trim Features task to cut a
waterline feature if it extends too far into the building.

. To get a better view of the waterlines, you must zoom to

the bookmarked extent called Trim Water Line, which
was created for you. Click the View menu, point to
Bookmarks, and click Trim Water Line.

m Data Yiew
m Layout Yiew
Zoom Daka »
Zoom Layaouk »

d BB create...
Toolbars » Manage. ..
’E Table OF Contents Parcel Subdivision
’7 Status Bar Extend Water Line

Overflow Labels, .. Trirm ‘Water Line

IModify Water Line

Data Frame Properties, ..

. Click the Edit tool and click to select the waterline that

extends into the building and needs to be trimmed.

-

8. If you changed the current task, make sure that you

change it back to Extend/Trim Features, then click the
Sketch tool to start digitizing.
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9. Snap the first sketch point to the lower-left corner of the
building feature.

/

10. Move the pointer to the upper-left corner of the building.
Double-click to snap the last point of the sketch to the
building corner and trim the waterline feature.
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Extending and trimming waterlines using the
Modify Features task

The Extend/Trim Features task lets you extend and trim
selected waterlines using a sketch that the features either
cross or extend to. However, that is not the only method for
extending or trimming waterlines. You can move, insert, or
remove vertices of the waterline by making its shape the
edit sketch. You can do this using the Modify Features task.

1. To get a better view of the waterlines, you need to zoom
to the bookmarked extent called Modify Water Line.
Click the View menu, point to Bookmarks, and click
Modify Water Line.

Wiew

ﬁ Diata Yiew
m Layaut Yiew
Zoom Daka [3
Zoom Layout 3

Bookmarks

d BB cCreate...

Toolbars »
E Table OF Contents

'T Status Bar

Crverflow Labels, .,
E Scrollbars
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lq- Glides
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Data Frame Properties. ..

Manage...
Parcel Subdivision
Extend Water Line

Trirn Wwater Ling

Modify Water Line
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2. Click the Edit tool and click to select the waterline
feature that needs to be extended.

3. Click the Task dropdown arrow and click Modify
Feature to display the vertices of the waterline.

N

4. Click the Edit tool and move the pointer over the red
vertex at the end of the waterline. Drag the vertex until
it snaps to the building corner.
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5. Move the pointer over the red vertex, right-click, then
click Finish Sketch to finish modifying the waterline.

[\

/ Route Measure Editing 3

Inisert: vertex

Delete Yerbe:
Mave...

Maove To...

Flip

Trim ta Length...

Delete sketch  Crrl+Delete

% Firish Part

Froperties...

You can follow the same steps to trim line features using
the Modify Features task. You can use the Trim command
to reduce the length of the sketch by an exact distance as
well.

With modifications to these waterlines completed, continue
modifying the rest of the waterlines that don’t connect to
building features and experiment with other methods of
modifying shapes.

For more information about editing features, see the
‘Editing existing features’ chapter in Editing in ArcMap.
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Exercise 5: Editing adjacent features with a map topology

Many vector datasets contain features that share geometry.
Features can share edges—line segments—or nodes—the
points at the ends of segments. For example, watershed
polygons might have common edges along ridgelines, and
lake polyons might share their shoreline edges with land
cover polygons. Three watersheds might share a single
node at a mountain peak, and three river-reach features
might share a node at a confluence. You can simultaneously
edit shared edges and nodes with the Topology Edit tool
when you create a map topology.

Opening the exercise document

In this exercise you will update multiple watershed features
in two feature classes using the Topology Edit tool.

1. Start ArcMap.

2. Click the Open button on the Standard toolbar. Navigate
to the MapTopology.mxd map document located in the
Editor directory where you installed the tutorial data
(C\ArcGIS\ArcTutor is the default location). Click the
map and click Open.
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This map contains two feature classes. Hydro region
contains polygon features representing three large
hydrologic regions in the southwestern United States.
Note that part of the Great Basin regional watershed has
been omitted from the tutorial dataset. Hydro units
contains polygon features representing smaller
watersheds within these regions. You can see the
features in the Hydro units feature class because the
Hydro_region features are partly transparent.

Lower Colorado Region

The regional data was derived by dissolving the smaller
hydrologic units, so the boundaries of the features in
Hydro_regions are already coincident with the
boundaries of the smaller watersheds. In this exercise
you will create a map topology to allow you to edit the
vertices that make up a shared edge and move a node
that defines the intersection of multiple features.
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3. Click Editor and click Start Editing. them. You can use the tools on this toolbar to create a
temporary topological relationship between coincident
parts of features—a map topology—and edit the shared
parts of features. ArcView licensed seats of ArcMap

If the Topology toolbar is not on the map you will add it.
4. Click Editor, point to More Editing Tools, and click

Topology. can edit map topologies but not geodatabase topologies.
ArcEditor and Arclnfo licensed seats of ArcMap can
|[Edtor= 1|/ & | 2 = Tasks [Crome NemFeanre edit both types of topology.
Start Editing
— Creating a map topology for an area
fpm Before you create the map topology you’ll zoom in to the
ER area that you want to edit. Zooming in to an area reduces
f: i:::'muel_ the number of features that the map topology analyzes
e when building the topology cache.
Whiarn:
Irtessect 1. Click View, point to Bookmarks, and click 3 Region
[ Divide.

More Editing Taols — p

Dizgconnected Editing
Advanced Editing
Route Editing

@ Walidate Features.

Snapping...

Dptians... Wiew Inzert Selection Tools Wi

Metwork Editing -
Edit Cache § DataViews
Spatial Adjustment & Lapout iew
Dimension Sl b
Zoom Layout 3
The Topology toolbar contains tools for working with Bookmarks 2 BB Create

topologically related features. Some features are related Toolbars b Manage.

by a topology stored in a geodatabase. With an Arclnfo E Table Of Contents 3 Region Divide

or ArcEditor license, you can use the topology editing -

tools on this toolbar to edit such geodatabase topologies. The map zooms to the bookmarked area. Now you can
For more information on editing geodatabase topology, see labels for the smaller watersheds.

see the ‘Editing a geodatabase topology” exercise and
the ‘Editing topology’ chapter of Editing in ArcMap.

You may still need to edit features that share geometry
when you are working with shapefiles or features in a
geodatabase that do not have a topology defined for
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2. Click the Map Topology button.

J Tapoladgy: |<Map Lapers:

=] | 0 B

The Map topology dialog box appears. You can select
the feature classes that will participate in the topology
and choose a cluster tolerance. The cluster tolerance
defines how close together parts of features must be
before they are considered to be coincident.
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3. Click Select All.

Map Topology EHE
I ap topalogy lets you use the Topology Edit tool and the Modify Edge and
Fieshape Edge edit tazks on shapefiles and feature claszes that do not
participate in topology in a geodatabasze.
 Layer

Select the data to participate in the map topology:
Hydro_region
Hydro_unitz
Clear Al |
| | >
Clugter Toleranes:  |0.002043
u] | Cancel

4]

You want all of the features on the map from both
feature classes to participate in the map topology.

The default cluster tolerance is the minimum possible
cluster tolerance and is given in coordinate system units.
In this case the dataset is in the Universal Transverse
Mercator coordinate system, and the units are meters.
You will accept the default cluster tolerance.

4. Click OK.
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Now you will start editing the map topology using the
Topology Edit tool.

. Click the Topology Edit tool.

J Topalogy: |<Map Lavers:

=1 %

. Click the edge that is shared by the East Fork Sevier.
Utah, polygon (#16030002) and Kanab. Arizona, Utah,
polygon (#15010003).

EaztFork Sevier. Utah
B03000:

1. Mewack, Utah.
e Great Basin Region e

Upper Ssvier. Litah
16030001

16

qﬁ/g Upper Colorado Region
per Virgin, Litah
1501 0003 Paria. Arizong, Utah.
14070007
14070008

Lower Lake Powell. Ari

Lower Colorado Region G

e “ N
The edge is selected and changes color. If you set
ArcMap to show unselected topology nodes while doing
the quick-start tutorial then open circles will also appear
around the intersections of the lines that make up the
polygon edges. These are unselected nodes in the map
topology.

This edge is also shared by the larger regional polygons.
To check this you’ll use the Show Shared Features tool.
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7. Click the Show Shared Features button.

&% & alE o=

The Shared Features dialog box appears.

EastFork Sevier. Utah

15030002
zzert. Nevads, Utah.
BO30006 5 i Escalarte,

Great Basin Region 407000
Shar 65
: :
= Ui

Upper Sevier, Utah
16030001

/ﬁﬂi Upper Colorado Region
Upper Wirgin. Utah

1501 000& F‘Ena ArIZDnE Utah.

Lower Lake Pawell £
1407000

Lower Colorado Region G

Karab. Arizona, Utah.

15010003 -
RS

—

You can use this dialog box to investigate which features
share a given topology edge or node. You can also use
this dialog box to control whether or not edits that you
make to a given topology element will be shared by
certain features.

The names of both feature classes in the map topology,
Hydro_regions and Hydro _units, are listed with check
marks in this dialog box. The checks mean that the
selected topology element is shared by features in these
feature classes. Next, you’ll see which features share
this edge.
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8. Double-click Hydro units.

O
O

The plus sign changes to a minus, and two more
branches expand below Hydro units. Each of these
represents a hydrologic unit feature that shares this
edge.

. Click East Fork Sevier. Utah (51).

Feature number 51 in the Hydro units feature class, the
East Fork Sevier hydrologic unit, flashes on the map.

10. Double-click Hydro_region and click Great Basin

Region (1).

Shared Features
Hydra_region
: Great Basin Begion 1]
Laower Calorada Region [2)
= [¢] Hydro_units
[Pl East Fork Sevier. Utah, [51)
i [F kanab. frizona, Utsh, [72)

Feature number 1 in the Hydro region feature class, the
Great Basin region, flashes on the map.

11. Close the Shared Features dialog box.
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Editing a shared edge in a map topology

Now that you’ve seen that the features you need to update
share this edge, you’ll update the boundary of the
watersheds to better fit the terrain.

1. Check Hillshaded terrain.sid to turn on the image in the
ArcMap table of contents.

=
=] Hydra_reqion
REG_MAME

[] Great B azin Region

[] Lawwer Calorado Fegion

[] Upper Calorada Fegion
Hillzhaded_terrain.sid 0
= Hydro_units

(]

This is a small area of hillshaded terrain extracted from
the National Elevation Dataset Shaded Relief Image
Service, published by the U.S. Geological Survey. You
can add the original image to ArcMap from the
Geography Network™.

EagtFork Sevier. Utah.
16030002

syada, Utah
i eat Basin Region Eelon

Upper Sevier. Utah

f i Upper Colorado Region

Virgin. Utah

J0008 "Piuriafigzuna, Utsh
‘4 14070007

Lot Lake Powel
1407C

Lower Colorado Region
Karab. Arizona, Utah
1500003
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You will use this image, and the guidelines that have
been added to it, to update your watershed data.

2. Press and hold the Z key.

The pointer becomes the Zoom In tool.

3. While pressing the Z key, click and drag a box around
the selected edge.

Upper Colgrado

i
I zong, Utah,
| 70007
: Lot

The watershed data that you have is derived from the
medium resolution National Hydrography Dataset,
published by the United States Geological Survey and
the United States Environmental Protection Agency.
This data was compiled at a scale of 1:100,000. The
National Elevation Dataset hillshade is derived from

1:24,000-scale digital elevation model data. You will use

the higher resolution hillshade data to improve the

watershed boundaries.
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4. Double-click the edge to see the vertices that define the
shape of the edge.

Now you can see the vertices (in green) that define the
shape of this edge.

5. Move the pointer over the second vertex from the
eastern end of the edge. When the pointer changes to a
box with four arrows, click the vertex, drag it northwest,
then drop it on the blue guideline.
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You could continue reshaping this edge vertex by vertex,
but there is a faster way to update it.

6. Click and drag a box across part of the selected edge.

This reselects the edge and refreshes the change you
made to it.

Reshape a shared edge in a map topology

Now you’ll use an edit sketch to reshape the shared edge.
You’ll need to set the edit Task to Reshape Edge and turn
on snapping to the watershed edges.

1. Click the Sketch tool on the Editor toolbar.

| et~ | x| 27
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2. Click the Task dropdown list and click the Reshape Edge
topology task.

J Editar | [ | y|'| Task: |Reshape Edge ;I
EI- Create Tasks

. i Create Mew Feature

- Madify Tasks

Fieshape Feature

- Cut Palygon Features
- Mirror Features

- Extend/Trim Features
- Modify Feature

- Calibrate Route Feature
¢ e Modify Portion of a Line
BT opology Tasks

- Modify Edge

-t Complete Polygons

3. Click Editor and click Snapping.

[t~ | M| 2~ T
Start Editing
Stop Editing
Save Edis
Iove..

Split...
[Wivide,..

Eltern..

SN

[Copy Baralel..
erge...
Watarr
|rtersest
[Clip..
More Editing Toolz — p

@ Walidate Features...

Optionz...
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4. Check the box to snap to Edges in the Hydro region 6. Click the edge to begin an edit sketch.
feature class, then close the snapping environment dialog
box.

Shapping Environment

Layer | Verte:-:| Edae | End |

Hydro_region O _E__o
Hydro_uriits O O O

-] Edit Sketch
- be[ Edit sketch vertices
- [ Edit sketch edges
i [ Perpendicular to sketch
-] Topology Elements
L Topology nodes

7. Continue adding vertices along the guide line.
5. Move the pointer over the edge where the selected

Sv ) ’ 8. Make sure that the last vertex you add to the sketch
topology edge and the blue guideline begin to diverge.

snaps to the edge near the vertex you moved.

The pointer should snap to the Hydro region feature ) ) ) o
edge. A Snap tip will appear if you hold the pointer still 9. Press F2 or right-click and click Finish Sketch.
for a moment. Snap tips tell you what you are snapping
to.
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The change that you made with the edit sketch is applied
to the shared edge.

Move a shared node in a map topology

Now that you’ve adjusted the edge shared by the
watershed boundaries, another problem with the existing
data needs to be fixed. The node at the east end of the
edge is the point where the Great Basin, Upper Colorado,
and Lower Colorado Region watersheds come together.
You’ll move this shared node by a specified number of
meters.

1. Click the Topology Edit tool.

SeREE-

2. Click once on the map, off of the edge, to deselect it.
3. Press and hold the N key.

This temporarily limits the selectable topology elements
to nodes.

J Topology: |<Ma|:| Lapers:
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4. Click and drag a box around the node while holding the
N key.

The node is selected. Now you’ll move it to the correct
location.

5. Right-click and click Move.

 Buid Topology Cache
EI Sb,mv'.:'rhare:f Features
{ - Select Shared Features
.2 Clear Selected ;I':bpolo'gy Elements
g SN Movelo.

Sl Edae A Archor

Sl Edae A Distarice
- Merge Connested Edges
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You will move this node 460 meters in the x direction
(east) and 410 m in the y direction (north).

6. Type “460” and “410” in the X and Y boxes, then press
Enter.

|4su |41n

The node is moved to the new location, and all of the
features that share it in the map topology are updated.

You could also have moved the node by clicking and
dragging it, as you moved the vertex of the topology
edge.

7. Click Editor and click Stop Editing.

ffem=| |21 v

Start Editing

Save Edits

EpiTing GIS FEATURES

8. Click Yes to save your edits.

In this exercise you learned how to create a map topology
and how to use the topology edit tool to edit multiple
features that share edges and nodes. The map topology
allowed you to maintain the common boundary between the
features while simultancously editing first four and then six
features in two different feature classes. The Topology Edit
tool and the Topology Edit tasks can also be used to edit the
edges and nodes in a geodatabase topology.
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Exercise 6: Importing CAD features

gt

AR

ArcMap lets you seamlessly integrate computer-aided 3. Zoom to the area of the map identified by the red hashed
design (CAD) drawings into your work. It allows you to polygon.

display and query CAD datasets without first having to

convert the drawing files to an ESRI format. . | : _— |
The ability to work with CAD drawings in ArcMap is : ) I ‘ ; ' I
particularly useful if your organization has existing CAD | ! | ! :
data resources that you need to use immediately in your A ; / : |
work. f /}‘L\ R :
Not only can you perform basic query and analysis : |
functions using ArcMap tools, but you can also snap directly

to CAD features or entities when you update your rﬁ{\r/l

database. ! ’

This exercise will show you how to import CAD features : %7

directly into your edit session; this will allow you to easily : . :

v

S

integrate CAD features into your work.

Opening the Exercise document Using the Load Objects Wizard

1. Start ArcMap. You can import CAD entities directly from CAD feature
classes using the Load Objects Wizard. However, you’ll

2. Click the Open button on the Standard toolbar. Navigate need to add the Load Objects Wizard into ArcMap first.

to the WorkingWithCAD .mxd map document located in . _ . .
the Editor directory where you installed the tutorial data 1. Click the Tools menu and click Customize. Click the
(C:\ArcGIS\ArcTutor is the default location). Commands tab.

?

DS E&| % o @|x
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2. Click the Data Converters category from the Categories
list and drag and drop the Load Objects command onto
the Editor menu. Close the Customize dialog box.

Editor *

Start Editing
Stop Editing
Save Edits
Maove. ..
Split. .

" Divide...

’ Buffer...

Ax Copy Parallel...
[VIERGE: v
[rian
Intersech
i
More Editing Tools »

8, yalidate Features. ..

Snapping. ..

Cpkions. ..
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3. Select the Editor menu and click Start Editing. Set the
Target layer to the LotLines layer. This is the layer into
which you will load the parcel lines.

Target: |Lotlines @ Lotlines E

- RioadCasings
- Indexarid

ofLines3 e
- Buildings
. StudyRegion

Loading CAD features

With the target layer set to the lot lines feature class, you
are ready to load features directly from the CAD drawing.

CAD drawings are represented in two ways: CAD drawing
files and CAD drawing datasets. CAD drawing datasets
contain feature classes organized by point, line, or polygon
shape types.

Each CAD feature in a CAD feature class contains a
Layer field; it lets you identify the CAD drawing layer that
each feature is derived from. In this exercise, you’ll extract
the features belonging to the lot line layer of the polyline
feature class into your empty lot line geodatabase feature
class.
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1. Click the Editor menu and click Load Objects wizard.

2. Click the Browse button, located to the right of the Input
data list. Navigate to where you installed the ArcTutor
sample data (C:\arcgis\ArcTutor by default), then
navigate to the Editor\ExerciseData\EditingCAD
directory:.

" » g | meau:‘m

T 4 0818100 ey e e 10 chas

Ingue data

I El—e

List of zource data in inad

e

(98]

. Double-click the Parcels.dwg drawing dataset. Choose
the Polyline feature class and click the Open button.

4. Click the Add button to add the CAD feature class—
listed in the Input data list—to the list of source data to
load.

5. Click Next.

E Ched Ackd b sed i dy
o ol o scuace Yok fous il MR sadi
Input dats.

I =l
List of ponrce deta o doad

Ilﬁml
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Matching input and target fields

The next step in the wizard lets you match the fields of the
CAD feature class with the fields in your target layer.

e (] e |

1. Accept the default field mappings for this exercise. Click
Next.

Defining a query

Since all CAD layers are combined into a single feature
class containing a Layer attribute value, you will define an
attribute query so that only features with a layer name =
‘LOT-L" will be loaded into the target layer.
1. Click the option to load only features that satisfy the
query.
2. Click Query Builder to define the query.
(Obmct ol £

1 Load sl of the ouce dsts
Lo S 0
w’—e

ot [T ] o |
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. Double-click Layer in the Fields list. This adds the string
to the where clause for the query.

98]

4. Click the equals (=) sign.

5. Click Complete List to display all unique attribute values
for the Layer field. Double-click LOT-L from the list to
complete the query.

After completing the steps above, your query should
read: "Layer" = 'LOT-L'. You can alter the query by
typing directly into the SQL query dialog box.

Query Data

Specify the querny

Unique values:

5OL nfa... |

Complete List |

SELELCT * FROM Parcels dwg Polyline “HERE:
“Laypr' = 'LOT-L'

Cear | weiy | oK | Cancel
T

|
3] 16

6. Click Verify to ensure that you have created a valid SQL
where clause.
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7. Click OK. Make sure that you have a valid query
expression before applying the query to the wizard.

Snapping and validation

Next, the Object Loader will ask you if you want to apply
any snapping agents that you have set in the Snapping
Environment window to features as they are loaded into the
map, and/or whether you want to validate each feature that
is added.

If you’re concerned about the connectivity between
features that you import and existing features in your
database, you may want to apply snapping. However, you
should be aware that features will move within the current
snapping tolerance. If the source CAD data was
constructed using coordinate geometry, applying snapping
may reduce the accuracy of the original data.

1. Click Next (do not apply snapping).

need to be moved based on the

IF your target feature class has validation rules associated with it, pou
can validate the features loaded. Al invaid features will be selected
= No
‘our features do not need to be validated once naded
O Yes

‘fes, validate the new features and create a selection of all invalid
features
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Completing the wizard and loading features

The final dialog box provides a summary of the options that
you chose through each step of the wizard. You can
examine each of your steps and click Back if you made any
mistakes.

1. Click Finish.

A progress indicator will appear.

Suminay
Summany for dats inad cperston

Soupce don
g T

ok
T

Cz; 'vhar T o\ e\ E el st E cltor Tusonal mey

U arget lmsturs class Letlres

ayel
St
Valdsle No

0

Once the wizard has finished loading features, you may
need to refresh the display to see the new lot lines.
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Saving your edits

Now that you have successfully loaded CAD data into your
edit session, you can stop editing and save your edits.

1. Click the Editor menu and click Stop Editing.

Start £t

Save Edits
|l =
Silitee
7 Divide,,,
I BURFEr ..
f? Copy Paralel .
TIEraE
Wi
Tntersect
aligy .
Mare Editing Tools »
K} yefidate Featires,.,

Snapping. ..

opkions...

2. Click Yes to save your edits.

Do you want to save pour edits?

Ho | Cancel |

In this exercise, you learned how to load CAD features
directly into your GIS database. You were able to import
features by their shape type and by their CAD layer name
using the Load Objects wizard. But you don’t have to
import CAD data to use it. You can also snap directly to
CAD features or simply display and query their attributes.
For more information about CAD drawings, see Using
ArcCatalog.
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Exercise 7: Using geodatabase topology to clean up your data

The CAD lot lines data that you loaded in the previous
exercise needs some quality checking, editing, and other
processing in order for you to have useful parcel polygon
features for your geodatabase.

You will create a simple geodatabase topology rule to help
you find digitizing errors in the lot line data, then use the
topology and editing tools to fix these errors. Once the
problems, mostly lines that do not close to form polygons,
are fixed, you will create a new polygon feature class from
the lot lines. You’ll add the polygons to the topology, then
use the topology to identify and resolve other errors in the
data.

If you have not loaded the lot lines, a duplicate of this
feature dataset with the lot lines already loaded may be
found where the tutorial data is installed at:

ArcTutor\Editor\ExerciseData\TopologyEdits\Topology Tutorial. mdb.

You must close ArcMap before building the topology to
release the lock on the database.

1. Close ArcMap. You do not need to save changes to the
map.

Navigating to the study area dataset

1. Start ArcCatalog.
2. Click the Connect to Folder button.

o lm|me )
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3. Navigate to the ExerciseData folder. The default
location for this folder is C:\ArcGIS\ArcTutor\Editor.

Connect to Folder EHE

Chonse the folder to which pou want to connect:

0 Aciobat3

(2 Adobe

{3 Adobeapp
mcloc

L bl

—©
—0

4. Click OK.

5. Double-click the folder connection.

{1 Catalog

@
=@ CharogisiArcT utorE ditor Exercisellata e

{1 CreatingFeatures
Digitizing
EditingCAD
EditingFeatures

|+

EditingT apaFeatures
H-] Spatialddiustment
£ EditorTutarial mdb
P Indextrea
Ja SimpleE dits
g G tLire
- PARCELS

w@o s

®0

6. Double-click the EditorTutorial. mdb geodatabase.
7. Click StudyArea.

This is the feature dataset into which you loaded the
CAD lot lines in the previous exercise.
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Creating a geodatabase topology

Now you’ll create a geodatabase topology to help you find
errors in the LotLines data. The topology will be very
simple, involving one feature class and one topology rule.

1. Right-click the StudyArea dataset, point to New, and
click Topology.

= @ C:harcgishée Ty (Bt

[#-] CreatingFea
-1 Digitizing

D EditingCAl
{3 EditingFeah.
#-1 EditingTopa

Fleafster &5 Wersioned

Analvze

Feature Class.

0 Spatialadius Import » Belationship Class...
=B EdiorTuteric Eypart »
- Indewtn ———
% E:m?:\eg Properties Palpgan Feature Class From Lines...

#% Geometric Metwork. .

Lotlines
StudyR egion =

2. Click Next.

Mew Topology [ x|

Thiz wizard will help you build a new
topalogy.

A topolagy allows you to model the
integrated behavior of different data
types.

Some eramples include modeling
adjacent land parcels or soil
palvgons, coastine and country
boundaries, & ieads network, road
and bus routes. and nested
geography [census information.

Cancel

86

W

On the next panel of the wizard, you can set the cluster
tolerance. The cluster tolerance is the minimum distance
that separate parts of features can be from each other.
Vertices and edges of features that fall within the cluster
tolerance are snapped together.

By default, the wizard gives the smallest possible cluster
tolerance, which is determined by the precision of the
spatial reference of the dataset. The precision of a
dataset defines how many system units can be stored
per unit of linear measure and controls how precisely
coordinates are stored in the dataset.

This dataset has a precision of about 62,500 units per
meter, so the smallest resolvable ground distance in the
data is 0.000016 m, or about 1/100th of a millimeter. The
actual precision at which the data was collected is
considerably coarser.

The cluster tolerance is 0.0000329 m. Parts of features
within this distance of one another will be snapped
together. You’ll accept the default cluster tolerance.

Click Next.

Mew Topology [ x]

Enter a cluster tolerance:

0.0000329682

The cluster tolerance iz a distance 1ange in which all vertices and
boundaries are considered identical, or coincident Vertices and
endpaints falling within the cluster tolerance are shapped together.

The default value is bazed on the precision defined far the spatial
reference of the feature dataset

ook [ tiot> F+—orer @)

GEODATABASE WORKBOOK



Now you can choose which feature classes in the 6. Click Next.
dataset to include in the topology.

4. Check LotLines.

Mew Topology
Each feature class in a topology must have a rank assigned to it to control
hiow much the features will move when the topolagy is validated. The higher
Mew Topology the rank, the less the features will move. The highest rank is 1
Select the feature classes that will participate in the topology: i 5 el () I ﬂl
DE' Lolids Specify the rank far & feature class by clicking in the Rank colurn;
LotLines = Feature Class I Rank I
D Buildings w 0 Lotlines 1
OED StudyRegion Clear Al |
bl |_'| < Back Mext > Caneel |
< Back I Heft) I Cancel |
|
——0O ‘When you build a topology, you can pick the rules that
will govern the allowable spatial relationships between
5. Click Next. features.
When you have more than one feature class in a 7. Click Add Rule.
topology, you can give them different ranks. When — -
. L ew Topology X
vertices or edges of features fall within the cluster
Specify the wles for the topology:
tolerance of each other, the feature class’s ranks control '; : S ID . e
. . . eature Class ule eature Class
which is moved to the other’s location. Feature classes T _e
of a lower rank will be snapped to feature classes of a [ Fomrs
higher rank. The highest rank is 1, the lowest is 50. [Fmrar’
Parts of features of the same rank that fall within the
. Load Rules
cluster tolerance are geometrically averaged.
Save Fules
< Back I Mest > I Cancel
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8. Click the Rule dropdown list and click Must Not Have

Dangles.

Add Rule

Features of featue class: Rule Description

- - A fire fram one laver must
[ET= S [ cwhieionream

|ayer at hoth endpoints.
Fiule:

is an eror,

Feature elass,

I |

IV Ghow Errors

Ay endpoint where the line
daes not touch anather line

m Cancel

9]

Dangles are the endpoints of lines that are not snapped
to other lines in the feature class. You will want to find
the dangles in the LotLines feature class because they
represent places where the imported CAD linework will

not produce closed polygons.
9. Click OK.

The rule is added to the list of topology rules.

10. Click Next.

New Topology

Specify the rules far the topology:

I Rule
Fust Mot Have Dar...

Feature Class
Lotlines

I Feature Class I e Al

Femove
Remceve 4

Load Fules...
Save Rules...

¢ Back

Cancel |
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11. Click Finish.

Hew Topology

Summary:
Marme: Studwirea_Topology ;I

Cluster Tolerance: 0.0000323682

Feature Classes:
LotLines, Rark:1

Fules:
LotLines - Must Not Have Dangles

]

< Back I Finigh i Cancel |

You get a message that the topology is being built, then
another asking whether you want to validate the
topology now.

New Topologp ]

The new topalogy has been created. ‘wiould you like ta validats it now?

®

12. Click Yes.

You get a message that the topology is being validated,
and the new topology appears in the StudyArea dataset.
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Adding the topology to the map

Now you’ll use the topology to help you find the dangle
errors in the LotLines data. It is important to clean up this
data before you create polygon features because only one
lot polygon will be created if a line dividing two lots does not
completely separate them.

1. Click the Launch ArcMap button to start a new map.

& QB N

2. Click the button to start a new empty map.

& ArcMap

— Start uging Archd ap with

Templates provide ready-to-uze layouts and baze maps
for wariouz geographic regionz.

é ™ An gxisting map:

Browsze for maps...

I~ Immediatel add data
I~ Do not show this dialog again e

3. Click OK.
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4. Resize the ArcMap and ArcCatalog windows so that you
can see both.

5. Click StudyArea Topology and drag it onto the map.

EI--& CharcgishdicTutoEdito\ExercizeDiala &
-] CrestingFeatures
{3 Digitizing
(-0 EditingCAD
-] EdiingFeaturss
-] EdilingTopoFeatures
D Spatialbdjustment
EIB EditorTutarial mdb
Ja Indentiea
E-p SimpleE dits
= Studpves
--[E] Buildings
] Lotds
: LatLines
B Studptrea Topology —e
LB StudvRegion

[ PARCELS =l

e e

6. Click Yes when you are prompted whether to add all of
the layers that participate in the topology.

Adding Topology Layer [<]

Do pou also want to add all feature classes that participate in ‘Studwdrea_Topology' to the map?
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The topology layer and the LotLines features are added
to the map.

% Untitled - ArcMap - Arcinfo M= E3
J File Edt View Inset Selection Tools Window Help |
DeHE|sBRx|- = & = 2] & x|

Topour [suiea Toooo 51| |0 s B | % 212 |
Ediog = | W | ] Task [Crewe HewFeaus = | Taeet [Cotines

S (GRS =l =]

|[aaxud@wdBxoms /|
:ﬂ‘

Line Errors

Pairt Encrs

=] Lotlines

Disu\ay- 20| =nu |'|_

[ [1222403.04 183277 &1 Unkna [ 7

The Topology layer shows all of the topology errors.
Notice that in the ArcMap table of contents the topology
layer can show Area, Line, and Point errors. This
topology only has one feature class and one rule, so all
of the topology errors relate to that rule. The topology
rule specifies that LotLines must not have dangles. The
error geometry for dangles is a point, located at the
dangling end of a line feature. All of the red error
features on the map are dangles.
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Finding topology errors

The next step to make this data useful is to identify the
topology errors that are present. Lot lines that have a
dangle, where one end of the line is not connected to
another lot line, are errors that you need to find in order to
clean up this data so that you can create lot polygons. Some
dangles need to be extended to close a polygon; others
overshoot the line that they should snap to and need to be
trimmed. You will find some of these errors now.

1. Click Editor and click Start Editing.

J Editor * ‘ 3 ‘ﬁj Task:

Stap Editing
Save Edits

R

2. Click the Zoom In tool.

@@ 1 2™

2]
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. Click and drag a box around the three red error features
located near the middle of the map, to the right of and
above the north—-south and east-west trending series of
eITorS.

Now you can see three of the errors.

LY
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You will use tools on the Topology toolbar to find out
more about these errors and to correct them. If the
Topology toolbar is visible, skip the next step in which
you add the toolbar.

4. Click Editor, point to More Editing Tools, and click
Topology.

J Editor = | ~ |ﬁj Task: IEreate Mew Feature

Start Editing
Stop Editing

Save Edits

Tdmwe..

Sl
Wivide:..
Bifer..

[Eapy Faralell.

U

erge...
el
|rtersesct
[Clip..

tare Editing Tools

Load Objects... Dizconnected Editing
@ alidate Features... Advanced Editing
T Fioute Editing
_ Metwork Editing
TR Edit Cache

5. Click the Error Inspector button on the Topology toolbar.

J Topalogy: I Studwdrea_Topolagy

AL

(5]
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The Error Inspector allows you to manage and interact
with all of the topology errors on your map.

6. Check the Errors and Visible Extent only check boxes.

Error Inspector

Show: I <Emors from all rules>

Rule Type I Class 1

™ Exceptions |l Wisible Extent only

| Class 2 | Shape I Feature 1 | Feature 2 | Exception I

7. Click Search Now.

Show: I <Ennors from all les>

j 3 emors

7 ¥ Enmars [ Erceptions ¥ Visible Estent only
Rule Type Clagz 1 | Clasz 2 I Shape | Feature 1 | Feature 2 | Exception |
Must Mot Have Dangles | Lotlines Multipaint | 144 a Falze
hfust Mot Have Dangles | LotLines Muliipoint 180 1] False
tfust Mot Have Dangles | LotLines tfultipoint | 152 a Falze

You may see additional errors if the map display changed
shape when you added the Error Inspector.

Correcting an overshoot error

All of the errors on the map are violations of the Must Not
Have Dangles rule. However, there are several different
problems that can cause this type of error. A dangle error
can be caused by a line that extends too far beyond the line
it is supposed to touch, or by a line that doesn’t extend quite
far enough. These are called overshoots and undershoots,
respectively.
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Dangles can also occur where features have been digitized
from adjacent map sheets. These lines sometimes need to
be snapped together so they connect to form a continuous
line. Other dangle errors occur at the edge of map sheets,
where a line is cut off on the original source data.

You will now correct one of the errors on this map.

1. Click 144 in the Feature 1 column.

Error Inspector

Showe: I <Errars fram all ruless

Fule Type Class1 | Clags 2 | Shape

j 3 enmars

™ Exceptions ¥ Visible Estent only

Feature 1 | Feature 2 | Exceplion

| [ Hiulioont | [ hake
tfust Mot Have Dangles | Lotlines ttultipoint | 180 a Falze
ust Mot Hawve Dangles | Lotlines ultipaint | 182 a Falze

o

The feature flashes on the map, and the error feature
turns black to show that it’s selected.

2. Click and drag a small box around the error to zoom to
the error.

R °
5
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3. Zoom in again, if necessary, until you can see where the
lot line with the error crosses the other lot line.

This is an overshoot error, a type of error that is often
found in linework imported from CAD programs or
digitized without using snapping to control the
connectivity of the line features.

4. Right-click the error in the Error Inspector and click
Trim.

Zoom To
Pan Ta

Select Features

Show Rule Description..

Extend ..
Show: |<Enors fram all ules: w
¥ Erars ™ Exceptions Mark as Exception

Fule Type | Class 1 | Clazz 2 | Shape | Feat Ifiark &2 Efror j
bfust Mot Have Dangles  LotLines Mulipoint 144 T Falze
Must Mot Have Dangles | LotLines Multipaint 180 a Falzse
Must Mot Have Dangles | LotLines Mulipaint 182 0 False

Epiting GIS FEATURES

5. Type “3” in the Maximum Distance box and press Enter.

The dangling segment is trimmed back to where the lines
intersect, and the error disappears.

The Error Inspector context menu provided a list of
potential fixes for this error. You trimmed the line feature to
fix this error. You could also have marked the error as an
exception or extended the line until it reached another
feature.

Correcting an undershoot error

Now you’ll correct another type of dangle error.

1. Click the Go Back to Previous Extent button until you
can see the two remaining errors in this area of the data.

[@axz0oedErona?

o
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2. Click the Zoom In tool and drag a box to zoom in to the
westernmost of the two remaining errors.

[@a s ao

o

/

3. Zoom in again, if necessary, until you can see where the

lot line with the error fails to connect to the other lot line.

94

This is an undershoot error, another type of error that is
often found in linework imported from CAD programs or
digitized without using snapping to control the
connectivity of the line features. The end of this line fell
short by a little more than half a meter. You’ll fix this
error by extending the undershoot until it meets the line it
should have been snapped to.

. Click the Fix Topology Error tool.

Ll A A E]

The Fix Topology Error tool lets you interactively select
and apply predefined fixes to topology errors on the
map.

5. Click and drag a box around the error.

\ 7
\
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6. Right-click on the map and click Extend.

Zoom To
Pan Ta
Select Features

Show Rule Description...

Trim

Mark as Exception

Iark &z Error

7. Type “3” in the Maximum Distance box and press Enter.

You’ve corrected the undershoot by extending the line
with the dangle to the other line.

Epiting GIS FEATURES

If the distance to the next line had been greater than the
three-meter Maximum Distance you specified, the line
would not have been extended.

Correcting a double-digitized line

Sometimes a given line or part of a line is digitized twice in
the course of creating the data. This may happen with CAD
drawings or with lines digitized on a digitizing table.

1. Click the Go Back to Previous Extent button until you
can see the one remaining error in this area of the data.

[@axz0oedErona

®

2. Click the Zoom In tool and drag a box to zoom in to the
remaining error.

[@axa o

e
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3. In the Error Inspector, click Search Now.

i Ireear
Show: |<Errurs from all nules> j
3 ¥ Erors ™ Esceptions ¥ Wisible Extent only

Fule Type | Clazs 1 | Class 2 | Shape | Feature 1 | Feature 2 | Exception

4. Click the numeric value in the Feature 1 column.

j 1 erar

¥ Visible Estent only

Showe: I <Errorz fram all wless

™ Exceplions

Clags 2 | Shape Feature 1 | Feature 2 | Exception

MTM

0

The line feature with the dangle flashes. Notice that the
whole lot line did not flash.
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5. Click and drag a box to zoom closer to the dangle error.

N

If necessary, zoom in again until you can see that there

are two nearly parallel lot lines, one of which has the
dangle.

You’ll correct this error by deleting the extra line.
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6. Right-click the numeric value in the Feature 1 column

and click Select Features, then click the Delete button.

Zoom To
Pan To

Select Features
Show Rule Description..
Error Inspector Extemﬂ—

Show |<Errors from all wles: Tiim

¥ Errore [~ Exceptions Mark, as Exception

Fule Type Class1 | Class 2 | Shape Fe: Bk &s o I
ust Mot Have Dangles  LotLines Multipoint 182 1] Falze

The extra line is deleted.

7. Click the Go Back to Previous Extent button until you
can see the area that you’ve been working on.

[@axruoeErona’

@
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You’ve fixed three errors that resulted from violations of
the Must Not Have Dangles rule. In each case the error
was corrected by editing the geometry of a lot line feature
by trimming, extending, or deleting the feature.

Topology errors are useful for tracking where there are
problems with your data, but correcting the error requires
you to correct the data—you can’t edit the Topology error
feature layer directly.

Reviewing the areas you’ve edited

When you edit features in a topology, the topology tracks

where changes have been made. These places are called
dirty areas because a topology rule could potentially have
been violated by the edits, but the error, if it exists, cannot
be found until the dirty area is validated again. When you

validate the topology again it just checks the dirty areas.

You can see the areas that have been edited by showing the
dirty areas in the topology layer.

1. Right-click the topology in the ArcMap table of contents
and click Properties.

= £F Lapers ||
= Studwirea T geala
Area Ermor Copy

a ) * Remove
Line Enor:! B

Faint Erra @ Zoom To Layer

= LotLines Wizible Scale Range b

— Save Az Layer File...

= R O
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2. Click the Symbology tab.

(2,

Layer Properties EHE

Beneral | Souce | Selection Symboiogy | Display | Feature Classes | Rules | Enors |

Area Eriors
Line Encrs

Point Enors :
O &rea Exceptions

[ Line Exceptions  Spmbolize by enor ype

O Faint E xceptions
e——' Ditty Areas

' Single symbol

5. Click the Validate Topology in Specified Area tool.

S RE g Y[ em

g I Cancel Apply

o

3. Check Dirty Areas.
4. Click OK.

Now you can see the dirty areas on the map. The dirty
areas cover the features that you edited. Dirty areas
optimize the validation process, as only they must be
checked for errors.

98

6. Click and drag a box around the largest of the dirty

Uiy Ly

% e
N /

The dirty area is removed, and no errors are found in the
area you validated.

0
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7. Click the Validate Topology in Current Extent button.

S B L)

The topology is validated for the other two areas you
edited, and the dirty areas are removed.

S

e /™~

Creating a report of the status of the data

Next you’ll generate a report summarizing the number of
topology errors remaining in the data.

Epiting GIS FEATURES

1. Right-click the topology in the ArcMap table of contents
and click Properties.

Ed
= £F Layers
= Studptrea Topology
Areat Copy
Line E ¥ Remove
M Gioup

Paint <& Zoom To Layer
Ditty £ Wizble Scale Fange  »

£ Save A Layer File...
B LatLines

2. Click the Errors tab.

Layer Properties

Eenerall Sourcel Se\ectlonl Symbologyl Dlsp\ayl Feature Classesl Rules E"D'S|

e—— Generats Surmmary | Export To File

Click Generate Summary to create a repart
of the errors in this topelagy

0K I Cancel Lpply:

3. Click Generate Summary.
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The summary shows the number of topology errors and
exceptions. You could save this report to a text file to
document the status of the data, but you do not need to
do so for this exercise.

4. Click OK.
Layer Properties [7]x]
Eenera\l Sourcel Selecl\onl Symbolugyl D\sp\ayl Feature: Elassesl FRules ~ Errors |
[EEnerate Summan. Export To File |

Rule Errors \ Exceptions |
Must Mot Have D angles

LatLines 13 1}

Total 13 1}

ol I Cancel oply

4]

Fixing multiple errors at once

Many errors, like the double-digitized line, need to be fixed
one at a time, by deleting, modifying, or moving individual
features. Some errors must be fixed by creating new
features. However, sometimes a feature class contains a
number of errors like the overshoots and undershoots that
are simple to fix. When this is the case, you can select
multiple errors at once with the Fix Topology error tool and
apply the same fix to all of them. If you prefer, you can
individually check each error using the Error Inspector. This

100

is a work flow and quality assurance decision that your
organization should make before you begin applying
topology fixes to multiple errors.

Before applying a fix to multiple errors, it’s a good idea to
look at your data and evaluate whether the fixes are
appropriate. You would not want to trim lines with dangles
that actually needed to be snapped to another line, or extend
a line that actually needed to be trimmed.

In this case, if you extend dangling lines that are within
three meters of another line, you’re not likely to cause
problems with your data, since the parcels and rights-of-
way are larger than three meters.

Now you’ll use this method to clean up several errors at
one time.

1. Click the Full Extent button.

[@axuOPer @ o ?

2. Click the Fix Topology Error tool.

SR YR E S
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3. Click and drag a box around all of the errors on the map.

)

This selects all of the errors. Now you’ll fix the
undershoots.

4. Right-click on the map and click Extend.

5. The Maximum Distance you set when you fixed the
other undershoot is fine, so press Enter.

B 7
e Zoom To

Far T

Select Features

Show Bule Mesenption,..

Trirn

Fark az Exception

ol &k & Erar,
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The process may take a few seconds while all of the

features with dangles are checked to see if there is a

feature within three meters that they can be extended
to.

The undershoots are fixed, and a number of dirty arcas
appear on the map. Each dirty area marks the bounding
box of a feature that was edited by the extend error fix.

Shiow: |<Errurs from all rules: ﬂ

Search Naw W Enors I Exceptions ¥ Visible Extent orly

Rule Type | Class 1 | Class 2 | Shape | Feature 1 | Feature 2 | Exception

6]
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The number of topology errors is displayed to the right of
the Show dropdown menu. You will notice that many
have been fixed. You could continue fixing topology
errors to clean up this data, but you’ll skip ahead in the
process now, to see some other ways to clean up data
with topology.

The number of errors
still remaining

j 118 emors

Show: I <Enors from all niless

V¥ Ermars I™ Exceptions W Wisible Extent anly
Rule Type | Class 1 | Clags 2 | Shape | Feature 1 | Feature 2 | Exception :l
Must Mot Hav...  Lotlines M ultipoint 3804 1] Falze
Must Mot Hav...  Lotlines M ultipoint 3788 1] Falze
MrstNDIHav . Lotlines tultiooint 377a ] False | _lLI
1 3

7. Click the Editor menu and click Stop Editing.

Jema= | > 2T

Stant Editing

Save Editz

8. Click Yes to save your edits.

Save

Do pou want bo zave your edits?

Ha | Cancell

9. Close ArcMap.
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Creating a new polygon feature class

Now you’ll create a new feature class of Lot polygons
from the lot lines feature class that you’ve been working on
and from a point feature class that will supply the attributes

of the new lot features.

1. Right-click the StudyArea dataset in ArcCatalog, point to
New and click Polygon Feature Class From Lines.

[ Catalog

@ o Fiename F2
- CharcgisiareTut Refresh
g CreatingFeat Fegister fs Wersiared
Digitizing
(21 EdiingCAD Anilyze

{3 TopologyE dit Imnport
EditorTutarial

: EF Indemére

Export

EF SimpleEc Properties. ..

E? Sty e
{5 BuildiRE

1] Lotlds

LotLines

I Studpdrea_Topology
StudyRegion
PARCELS

Feature Clazsz...

Eelationship Claszs...

Topology...

Palygon Fea

7% Geometric Netwark..
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2. Type “Lots™ as the new feature class’s name.

Polygon Feature Class From Lines EHE
Enter a name far the feature clags:

ILots —_— _e

Cluster tolerance:

IU. 0onme

Select the feature classes that will contribute lines:

LotLines e
OEI Buildings
D StudpRegion

Select a point feature class to establizh attributes for
the palygan features:

0K Cancel
I I

. Check LotLines.

. Click the point feature class dropdown list and click
Lotlds.

. Click OK.

98]

~
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The new Lots polygon feature class is added to the
StudyArea dataset. Next, you will include the Lots and
Lotlds feature classes in the topology so you can add
rules to help you continue to clean up the data.

-[=7] Lotids
=] LotLines

B Studpdrea_Topology
: StudyF egion

Adding feature classes to the topology

Before you can add topology rules for feature classes, you
need to add the feature classes to the topology.

It is important to note that you are using this topology for
the purpose of improving the polygon feature class you
created from linework and points. You do not need to have
the line or point feature classes to model the Lots—some
organizations might decide to keep the LotLine feature
class to provide easy annotation of lot boundary lengths,
others might not. Likewise, the Lots Parcel ID attribute is
now stored in the polygon feature class—you’re using the
Lotlds feature class to quality-check the data you’ve
created. You might well decide not to keep the Lotlds
feature class when you’ve finished checking the data.

1. Right-click StudyArea Topology and click Properties.

B Studpdea

Aralize
Buildings _

Ej/ Yalidate

Lo E] Stududres_Topolody
i StudyRegion
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2. Click the Feature Classes tab.

Topology Properties
General Feature Classes |F|u\es | Enors |
Murnber of Ranks I Z Ratks... Add Class e
Feature Class [ Fiank [ Femove |
LotLines 1
Remove Al |
Ok I Cancel Apply

3. Click Add Class.

4. Click Lotlds, press and hold the Ctrl key, and click Lots.

Add Class 2 | x|

(Latids

Buildings

SE

StudyRegion

o_

k. :I——Q
Cancel |

5. Click OK.

104

Now that you’ve added these two feature classes to the
topology you can include them in topology rules.

Adding rules to the topology

1. Click the Rules tab.

Topology Properties

General | Feature Classes  Rules |Em:|rs I

Feature Class | Fiule

LotLines Must Mot Have Dan...

| Feature Class

Weserption,. |

Bemove |
Remove All |

Load Rules... |
Save Rules... |

|

o ]

Cancel | Apply

2. Click Add Rule.

GEODATABASE WORKBOOK




Click the Features of feature class dropdown arrow and
click Lotlds.

98]

Add Rule HE

Features of feature class: i~ Rule Description
Poirt features from one laver

Lotlds d D must be propery inside ares
features from anather layer.

Fiule:

P Q Ay point that is nat inside
Must Be Praperly Inids j " ah area featurs is an emor.

Feature class: E
O T—

[V Show Erors

o | Cancel
(6 ]

4. Click the Rule dropdown arrow and click Must be
Properly Inside.

5. Click the Feature class dropdown arrow and click Lots.
6. Click OK.

This rule will be useful for finding places where lot polygons
were not formed due to breaks in the line work.

7. Click Add Rule.

Topology Properties [ 7] x|

General | Feature Classes Rules |Err0rs |

Feature Class | Rule | Feature Class D mainiion |
LotLines Pust Mot Have Dan... —
Latlds Muszt Be Properly Insi..  Lats

Bemaowe

Epiting GIS FEATURES

8. Click the Features of feature class dropdown arrow and
click LotLines.

Add Rule [ 7]

Features of feature class i~ Aule Descriptian

e——iLUILmes ;I g

Line features from one layer
must be coincident with the
boundaries of area features

Fiule: @ of anaother layer
Must Be Covered By Boundary OF j Al @ e o
the line layer i not
Feature class El coincident with boundariss
O E—| e asloet ncr
[V Show Ermors
[l I Cancel

1)

9. Click the Rule dropdown arrow and click Must be
Covered By Boundary Of.

10. Click the Feature class dropdown arrow and click Lots.
11. Click OK.

This rule will be useful for finding polygons that were not
completely split, due to gaps in the linework.
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12. Click OK.
Topology Properties EHE
Generall Feature Classes  Fules IErrols I
Feature Class | Rule | Feature Class Dessrintion
LotLines tust Mot Have Dan ZESEIBHoN. .
Lotids tust Be Properly Insi.. Lotz
Latlines Must Be Covered By...  Lats = -
Femave |
Remaove Al |
Load Rules... |
Save Rules... |
1] |
08 | Cancel | Apply

®

13. Right-click StudyArea Topology and click Validate.

LCopp Cul+C
¥ Delete

Rename F2

EEF Studybrea
[ Lot
Lotz

Buildings

Lotlines

Srialyee

Properties. .

: F Studpdrea_To
“E StudyFegion

You’ve added two more feature classes to the topology and
added topology rules to control their spatial relationships.
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Adding the new topology to ArcMap

Now you’ll examine the revised topology in ArcMap and
continue cleaning up your data.

1. Start ArcMap.

2. Click and drag the topology from ArcCatalog onto
ArcMap.

=] @ Studwdirea
i/E Buildings
L] Latlds
3] LotLines
& Lots
Studpdrea T opalagy

= StudyRegion

Click Yes to add all of the feature classes that participate
in the topology to the map.

98]

Adding Topology Layer

Do you alzo want to add all feature classes that participate in 'Studpdrea_Topology' ko the map?

The topology and the feature classes that participate in it
are added to the map.
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4. Click the Zoom In tool.
0@ @ 3 2

5. Click and drag a box around the central part of the south
edge of the data.

Now there are line and point errors visible on the map.

/s ‘/\&{/
7.<\.\ N
\Q/.’/ :

The red lines represent a new type of error feature, line
errors. These show violations of the Must Be Covered

Epiting GIS FEATURES

By Boundary Of rule. There are two types of point
errors now, violations of the Must Not Have Dangles
rule, which you’re already familiar with, and violations of
the Must Be Properly Inside rule.

Changing a point error symbol

Since there is now more than one type of point error, you
will change the symbology of the Topology layer to make it
clearer which errors are which.

1. Right-click the StudyArea Topology layer and click
Properties.

B £ Layers
- = Studpdirea_Topology

Area Erars Copy
[ | 7% Remove

Line Errars

L NE
Faint Errars @ Zoom To Layer

= Laotlds
*
=] LotLines

— gl Properties...
=

Wizible Scale Range  p

Save bz Layer File...
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2. Click the Symbology tab. 6. Click OK.

2 Symbol Selector [x]

Category | A1 ] [ Frevi

Layer Properties -

[ | A - A

Eenelall Sourcel Selection  Symbolagy | D\sp\ayl Feature: Classesl Fules I Ermors |

[ % Single sybol - Options —————————— _e
Line Erors e )

Circle 1 Square 1 Triangle: 1

e—— Puint Enors Y Y ® LColor
[ r=a Exceptions

[ Line Exceptions ® Grslebyemmi: Pentagon1  Hexagen 1 Oetagon 1 Ses  |1BODZ

[ Faint Exceptions T =

D] Dity dreas Musst Not Have Dangles &3 - |
- Musst Be Properly Inside [ ] @ |

Must B Coversd By Boundary Of Find Sauare 1 Circke 2 Sauare 2

A * e o |
Triangle 2 Pentagon 2 Hexagon 2 %‘
Save Feset
e ® o &

0K I Cancel Ll é

(4] 7. Click OK.

Layer Properties | 7| x|

General | Source | Selection  Symbology | Display | Featue Classes | Rules | Enors |

Aea Ermors " Single symbel

3. Click Point Errors.
4. Double-click the square symbol for Must Be Properly Blemtoee

. [ Area Exceptions

Inside errors. [ Line Exceptiors: & Symbulize by ermor type
[ Faint Exceptions
[ Dirty Lreas Must Mot Have Dangles

5. Click a triangle symbol and set the color to red. A

Must Be Covered By Boundary OF

Cancel Lpphy
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The triangle marks the LotID point for a lot that was not

created when you created polygons from lines. The red
square to the east of the triangle is actually a pair of
dangles where the lot lines were not snapped together.

The two lot lines are marked as errors because they are

not covered by a lot polygon boundary.

1. Click Editor and click Start Editing.

J Editer = | [ 3 |ﬁj Tiasks

Stop Editng
Save Edits

kdlmers

2. Click the Error Inspector button.

J Topology: IStud}\Area_Topology

LR
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Click Search Now.

Efron =

Show: [<Enars fram all nles> =
3 7 Enore I Exceplions ¥ Visble Extent ony

Fule Type [Class1 [ Class2 | Shape | Featurs1 | Featr=2 | Exception [

The visible extent of your map will determine how many
eITors you see.

Click the Show dropdown list and click Lotlds - Must be
Properly Inside.

Show. [<Enors from all ules>

jhd ey
o P e
Rul= Type [ Class1_[ Class 2] Shepe | Feature 1 [ Featurs 2 | Excepti|
Must Mat Have D angles LotLines Mulipaint | 166 [ False —
Must Nat Have Dangles LotLines Mulipcint | 3518 0 False
Must Not Hawe Dangles LotLines Multipoint | 3617 a False:
Must Mot Have D angles LotLines Mulipeint | 3520 i False
1|‘“‘“ B : t s S - rl‘ »

. Click Search Now.

Now you can see the one violation of this rule visible in
this part of the data. You can use the Error Inspector to
sort through the various types of topology errors in your
map.

. Uncheck visible extent.

7. Click Search Now.

e

1 I Emars ™ Esceptions [ Visible Extent un\y——@
Fiulz Type [ Class1_[ Class 2] Shape | Featuie 1 [ Featue2 | Exception |
Must Be Propery Inside Lotlds Mulipoint | 1113 0 False
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There are 12 violations of this rule in the whole topology.

After you fix this error, you could use the Error
Inspector to systematically find the other LotIDs that
are not within Lot polygons, although for this exercise
you will not.

j 12 emors
¥ Enrors ™ Exceptions [ Wisible Extent only
Fiule Type | Clags 1 | Elass2| Shape | Feature 1 | Feature 2 | Exceptiw;l
tust Be Properly Inside Lotlds ultipoint | 1790 1] Falze
Must Be Properly Inzide Latlds Multipaint | 816 a False
tust Be Properly Inzide Latlds Multipoint | 896 0 Falze
tust Be Properly Inzide Lotlds ultipoint | 837 a Falze |
'I..-..-. Fir FT ¥ =TeT) n PI.’_I

8. Right-click a feature in the Error Inspector table and
click Pan To.

Zoom To

Ermor Inspector

Select Features

Shaw: ILotIds - Must Be Froperly Inside ETEy A ——

¥ Emorz I™ Exceptions r
Delete

Fiule Type - | Clazs 1 | Clazz 2| Shap. e. | Fe: [ ——

kst Be Properly [nzide Lotlds tultipoint | 114

ust Be Properly Inside Latlds Multipaint | 51¢ I ark &z Erar,

Must Be Properly Inside Latlds Multipaint 29 T

rust Be Properly Inzide Lotlds fultipoint | 837 1] Falze &
< | ;l_l
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The map pans to the error you selected.

<
N

Now you’ll go back to the error you were just looking at
and fix it.

9. Click the Go Back to Previous Extent button.

[@axuneesErona’
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Creating a new polygon

Now you will create the new lot and fix these topology
eITorS.

1. Click the Target dropdown arrow on the Editor toolbar
and click Lots.

| Target: |[MaE

Eagi|=]

0

2. Press Alt+R and press N.

The key combination Alt+R opens the Editor menu, and
N selects the Snapping Environment dialog box.

. Check the End box for LotLines.

98]

Snapping Environment

Layer | \-ferteH| Edge | End |

Lotlds O O O

LatLines O O —e
Lats O O O

Bl Edit Sketch

[ Edit sketch vertices
] Edit sketch edges
i [ Perpendicular to sketch
B[] Topalagy Elements
“.[ Topology nodes

4. Click the Edit tool.

J Editor + ”T‘ﬂj Tazk: ICleate Mew Feature ;I ‘
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5. Hold the Z key and drag a box around the place where
the lot lines should intersect.

V4

P

N4
/»

/

;

%

6. Double-click the northern lot line, move the pointer over

it’s eastern end until the pointer changes to a box with
four arrows, click the end and drag it east until it snaps
to the other lot line.

7. Click the Go Back to Previous Extent button.

ZODEHE

0

111



You should be able to see the lot lines and the lot
polygons that adjoin this lot to the south and west. Now

the new polygon can be constructed.

8. Hold the Shift key and click the eastern lot line.

‘—o

Both northern and eastern lot lines should now be

selected.

9. Click the Construct Features tool.

J Topology: IStudyArea_TopoIog_l,- j ﬁ |_$Jﬁ ﬂl i ‘

10. Check the box to Consider existing features.
11. Click OK.

Construct Features

Cluster Tolerance: (] 4

ID. 0000329682
@——F iCansider existing Features of the

itarget laver in the cunent extent §

Cancel

il
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The new Lot polygon feature is created from the
selected lines and from the existing Lot polygon
boundaries.

}5\4
Y

12. Click Validate Topology in Current Extent.

SR AL =

The new polygon covers the LotID point, the polygon
boundary covers the lot lines, and you fixed the dangle
errors by snapping them together, so when you validated
the topology in the area, all of those errors went away.

~

e
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It is important to note that the new polygon has a <null>
value for its Parcel ID attribute. The other parcels, which
you created in ArcCatalog, derived their Parcel ID
attribute values from the LotID point feature class. There
are several ways that you could add this information to the
new parcel. You could edit the parcel’s attributes and type
in its Lot _ID value. You could select the LotID point
feature and the Lot polygon, open the Attributes dialog box,
and copy and paste the Parcel ID value from one to the
other. You could even use the Attribute Transfer tool on the
Spatial Adjustment toolbar to transfer the attributes from
the point to the polygon.

For this exercise you’ll skip updating the new polygon
feature’s attributes and move on to edit another Lot

polygon.
Splitting a polygon

Because there were some undershoot dangle errors with
gaps larger than three meters, there are some lots that were
not completely enclosed. Where the gap opened onto an
adjacent lot, and the two lots” other boundaries were closed,
a single large lot was created. In this step you’ll split up one
such lot.

1. Click the Full Extent button.

l@axaedErona

®
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2. Hold the Z key and drag a box around the lots on the
south side of the eastern part of the study area.

3. Click one of the lots that are on either side of the Must
Be Covered By Boundary Of line error.

A\
l 7

The lots are incorrectly represented by a single feature.
The error at the south end of the line error is an
undershoot dangle error. You’ll use a new method to fix
this error using a tool on the Advanced Editing toolbar.
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4. Click Editor, point to More Editing Tools, and click
Advanced Editing.

J Editar « ”T|ﬂj Task: ICreate Mew Feature

-

Save Editz
Move...
Split..
_-" Wiivicle. |T Topology
& Bulfer.. Disconnected Editing
fy Capy Farallel..
| =e]=8 Foute Editing
Wiz Metwark Editing
Irtersent Edit Cache
LClip... Spatial &djustment
More Editing Tools Dimenzion

Load Objects. .. ]

The Advanced Editing toolbar appears.
5. Click the Extend tool.

FRE e

2w

6

The Extend tool works differently from the Extend
topology error fix. Rather than specifying a distance, you
select a feature to which the tool will extend a line.

After a feature is selected, you click the line feature that
you want to extend. Since the parcel is currently

114

selected, all you have to do is click the dangling lot line.
You’ll zoom in a little closer to see the gap.

. Press and hold the Z key and drag a box around the line

near the south edge of the parcel.

=T e

. Move the pointer over the dangling end of the line.

=

When the pointer gets close to the endpoint, the blue
circle snaps to it. Although you can click anywhere on
the line that you want to extend, the Extend tool obeys
the current snapping environment. Since you set up
snapping to endpoints of LotLines earlier, the Extend tool
snaps to them.
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8. Click the line.

-

The line is extended to the nearest selected feature—in
this case the edge of the Lot polygon.

9. Click the Go Back to Previous Extent button.

[@axznoedErona

o

10. Click the Select Features tool.

& ER O

o
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11. Click and drag a box around the line that you just
extended.

. 1]

This also selects the parcel.

12. Click the Construct Features tool.

J Topology: IStudyArea_Tnpnlog_l,l

=% |8 B H

13. Check the box to Consider existing features.

Construct Features E

Cluster Talerance: 0k

ID.DDUU329882
@——F iConsider existing Features of the |

‘target layer in the current extent :

Cancel

it
&

14. Click OK.

The newly extended line feature splits the existing
parcel into two features.
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15. Click the Validate Topology in Current Extent button.

i 9% ¢

The topology is validated and the line error and dangle
are removed.

e L N

You will need to check the attributes of both of these lots
against the attributes of the Lotlds points and update one or
both of them to make sure that they have the right
PARCEL _ID numbers. The new lot feature has a <null>
PARCEL _ID, and there is a 50 percent chance that the
wrong parcel inherited the value from the original large
parcel.

There are many more errors in the data, though as you saw
in this and the previous example, more than one error may
be related to a given problem. Almost all of the errors
follow from the underlying problem of the original CAD
data, incompletely snapped linework, and unclosed
polygons. Spending more time editing the dangle errors
would have taken care of most of the errors that were
revealed by adding the new rules.
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Some of the errors, like the small dangling line and the lot
line not covered by a parcel boundary visible here, may not
need to be corrected at all. If your organization needs only
to model lots, the LotLine and LotIDs feature classes could
be removed from the topology and deleted once you’'ve
finished developing the polygon features from them. On the
other hand, you might want to keep the lot lines for
cartographic reasons or to simplify annotating the
dimensions of lots. If this is the case, you would need to
continue cleaning up the lot lines. An additional step would
be to use the Planarize tool to split all of the lot lines at
intersections, something that was not done with the original
CAD data. The two errors visible above are actually on the
same feature. Planarizing the lines would split this feature
into several features, each tracing a single lot boundary.

Whether or not you retain the LotLines and Lotlds feature
classes, you would probably want to add at least one more
rule to assist in the day-to-day management of the lot
feature class. One such rule would be a Must Not Overlap
rule, so that when you digitize new lots they cannot overlap
each other. This should not be a problem for the lots you’ve
just created, but it is a rule that one would typically enforce
on landownership polygons.

In this exercise you have created a geodatabase topology
with simple rules to help you clean up data. You have
learned how to use the Error Inspector to find errors of a
particular type and how to use some of the many editing
tools to fix errors in your data.
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Exercise 8: Using the Spatial Adjustment tool

The Spatial Adjustment tool allows you to transform,
rubbersheet, and edgematch your data within an edit
session.

Spatial adjustments are based on displacement links. These
are special graphical elements that represent the source and
destination locations for an adjustment.

This exercise will show you how to perform each of the
spatial adjustments.

Starting ArcMap and beginning editing

Before you can complete the tasks in this tutorial, you must
start ArcMap and load the tutorial data.

1. Double-click a shortcut installed on your desktop or use
the Programs list in your Start menu to start ArcMap.

2. Click the Open button on the Standard toolbar. Navigate
to the Transform.mxd map document in the Editor

directory where you installed the tutorial data.
(C\ArcGIS\ArcTutor is the default location.)

Epiting GIS FEATURES

3. Click the Editor Toolbar button on the Standard toolbar

to add the Editor toolbar to ArcMap.

g &

4. Click the Editor menu and click Start Editing.

Editor *

Shop Edting
Save Edits
[MEvE...
Sl
,-'. [Divide:..
’ Buffier.. .
"}’ GopyParallEl..
Merge...
W glieig)
Intersect
Clig,
IMore Editing Tools »
q{ Yalidste Features. ..
Load Ghjects...
STIEERING

Options. ..
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Adding the Spatial Adjustment toolbar

1. Click the View menu, point to Toolbars, and click Spatial
Adjustment to add the Spatial Adjustment toolbar to
ArcMap.

Toolbars » |7 Main Menu
|T Standard
|T Tools
|T Dir
[v Editor

Spatial Adjustment

The following toolbar appears:

apatial Adijustment * | k S 7 <b| H g | | = | =

Setting the snapping environment

Before you start adding links, you should set your snapping
environment so that each link you add snaps to the vertices
or endpoints of features. For more information about
snapping, see the chapter ‘Creating new features’ in
Editing in ArcMap.
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1. Click the Editor menu and click Snapping to display the
Snapping Environment window.

Editor =

Start Edlting
Stop Editing

Save Edits

ey 7=
St

Dwide ..
Buffer..

o

[erge .
Lo
Intersect:

(e

More Editing Tools »

@ Yalidate Featires.. .

Laad Objects. ..

options...

Gopy, Parallell.,

=

Check the Vertex check box next to the NewParcels

and SimpleParcels layers to snap the displacement links
to the vertices of these features.

Snapping Environment

Layer

| Vertex‘ Edge | End ‘

SimpleBuildings
NewEuildings
NewParcels
SimpleParcels

O ] O
O ] O
]

[m] i

E--D Edit Sketch
i [ Edit sketch vertices

H [ Edit sketch edges
] Perpendicular to sketch
=[] Topalogy Elements

[ Topalogy nodes

_9
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Applying a transformation

A transformation is used to convert the coordinates of a
layer from one location to another. This involves the scaling,
shifting, and rotation of features based on displacement
links defined by the user. Transformations are applied
uniformly to all features in a feature class and are often
used to convert data created in digitizer units into real-world
units represented on a map. For more information on
transformations, see the ‘Spatial adjustment” chapter in
Editing in ArcMap.

This exercise will show you how to apply a transformation
based on displacement links that you will create. This
transformation will move, scale, and rotate two feature
classes containing parcel and building features into
alignment with another set of parcel and building feature
classes. You might use this technique to adjust data that
was digitized or imported into a temporary feature class in
preparation for copying and pasting the features into your
database. You will also learn how to specify which features
to adjust, preview the adjustment, and view a link table.

Specifying the features to adjust

The Spatial Adjustment tool allows you to adjust a selected
set of features or all the features in a layer. This setting is
available in the Choose Input For Adjustment dialog box.
For geodatabase feature classes and shapefiles, the default
is to adjust a selected set of features.

Epiting GIS FEATURES

1. Click the Spatial Adjustment menu and click Set Adjust
Data to display the Choose Input For Adjustment
window.

Spatial Adjustment |

Adjustment Methods

18 adjust

Preview Window

Links »

A Attribute Transfer Mapping. .

Options...

2. Check the All features in these layers check box.

Choose Input For Adjustment [ 7] %]
—what data in your current editing ession do vou want to adjust?™
Selected features. Any features that are selected when adjustment
iz performed will be adjusted.
‘9 T A features in these lapers:
[ ]SimpleBuildings Select Al
HewB Lildings e
[w|HewParcels Clear All
[ ]SimpleParcels
et |

3. Uncheck the SimpleBuildings and SimpleParcels layers,
keep the NewBuildings and NewParcels layers checked,
and click OK.
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Selecting an adjustment method

Now that you have determined which features will be
adjusted, the next step is to choose an adjustment method.
The Spatial Adjustment tool supports several adjustment
methods. In this exercise, you will perform a Similarity
Transformation. For more information on adjustment
methods, see the ‘Spatial adjustment” chapter in Editing in
ArcMap.

1. Click the Spatial Adjustment menu, point to Adjustment
Methods, and click Transformation - Similarity to set the
adjustment method.

Spatial adjustment * |

Set Adjust Data. .. |

Adjustment Methods
i A just

TransForrmation - AFfine
Transformation - Projective

Preview Window |T Tran:

sfarmation - Similarity

Links » Rubbersheet

. Edge Snap
e Attribite Transfer Mapping. ..

Qpkians, .

Adding displacement links

Displacement links define the source and destination
coordinates for an adjustment. Displacement links can be
created manually or loaded from a link file. In this exercise,
you will create your own displacement links from the
exterior corners of the NewParcels layer to the
corresponding locations in the SimpleParcels layer.

120

1. Click the New Displacement Link tool on the Spatial
Adjustment toolbar.

k7

2. With the New Displacement Tool active, snap to a from-
point in the source layer and snap to a to-point in the
target layer.

v DE:DQ

=] Ejﬂrﬂ

&
s Tk
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Examining the adjustment

The Spatial Adjustment tool includes a tool to preview an
adjustment prior to actually performing the adjustment. This
tool is called the Preview Window. If the results of the
adjustment are not adequate, you can modify the links to
improve the accuracy of the adjustment.

1. Click the Spatial Adjustment menu and click Preview
Window.

Spatial Adjustment ~ |

Set Adjust Data...

Adjustment Methods 3

If.'- Adjust

Preview Windaw

3. Continue to create additional links as shown below. For
this exercise, you should have a total of four
displacement links when you are finished.

Links »

e Attribute Transfer Mapping. ..

Options. ..

The Adjustment Preview window appears:

Adjustment Preview Window B
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In addition to the visual preview of the adjustment, you can
also examine the results of the adjustment by viewing the
Link Table. The Link Table provides information about link
coordinates, link IDs, and RMS errors.

2. Click the View Link Table button on the Spatial
Adjustment toolbar.

=) |4 [ 2*
3

The Link Table dialog box appears:

: Link Table HE
| ¥ Source | # Destination | ¥ Destination | Error Delete Link

| D | X Source
Z220R01.790806 388646973277 2220842.743933  3A8476.251243  0.000003
2 Z220651.027135 g L e 1) 2500

Close

B33 387697062498  0.000002
Q00 387486624993 0.000002

Pan to source poink I L

Pan to destination point 4

22200163 950262

1
4 2220045.105165

Fan ta link
1

RMS Error: - 0.000002

Delete linf(s)

Select linki=s)

Right-clicking a link record opens the Link Table’s context
menu. You can edit link coordinates, flash links, zoom and

pan to selected links, and delete links with these commands.

For more information on RMS errors, see the ‘Spatial
adjustment’ chapter in Editing in ArcMap.

If the RMS error for this adjustment is not acceptable, you
can modify the links to increase the accuracy. The Preview
Window and Link Table tools are designed to help you fine-
tune your adjustment.
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Performing the adjustment

The final step of the spatial adjustment process is to
perform the adjustment.

1. Click the Spatial Adjustment menu and click Adjust.

Spatial Adjustment * |
T et adjust Data,.,
Adjustment Methods 3
b
Fresviev Window
Links »
;Ev Attribuke Transfer Mapping
Options. ..

Since the Spatial Adjustment tool operates in an edit
session, you can use the Undo command to undo the
adjustment.

The adjusted data should look like this:

W]
T
2
LBy
D I
gl
LA
o
big
O
[ -}
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Saving your edits

If you are satisfied with the results of the spatial
adjustment, you can stop editing and save your edits.

1. Click the Editor menu and click Stop Editing.

Editor *

Start Editing

Save Edits
[owe.
St
..f Diwides.,
& Giffer..
'f? (zopy. Parallel.
el
K[ iien)
Intersect
i
More Editing Tools »
@ Yalidate Features. .
Load Objects...
Snapping. ..

opkions. ..

2. Click Yes to save your edits.

Do you wank to save your edits?

o | Cancel |

In this exercise, you learned how to set your data for an
adjustment, create displacement links, preview the
adjustment, and use the Link table to view the RMS error.
For more information about the Spatial Adjustment tool, see
the ‘Spatial adjustment’ chapter in Editing in ArcMap.
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Rubbersheeting your data

Rubbersheeting is typically used to align two or more
layers. This process moves the features of a layer using a
piecewise transformation that preserves straight lines.

This exercise will show you how to rubbersheet data by
using displacement links, multiple displacement links, and
identity links. You will rubbersheet a newly imported set of

street features to match an existing feature class of street
features.

This tutorial assumes that ArcMap is started and the Editor

and Spatial Adjustment toolbars have been added to
ArcMap.

1. Close the Transformation.mxd map document.

2. Click the Open button on the Standard toolbar. Navigate
to the Rubbersheet.mxd map document in the Editor
directory where you installed the tutorial data.
(C:\ArcGIS\ArcTutor is the default location.)

Open S
Look in: [ (3 Editor @y B

I ExerciseData Q| FlitingFe atures. moxd
info @|EditingTopoFeatures.mxd
it ansfr. w—-—e
i) CreatingiewFeatures mxd - @] Transform.msxd

HET| DigitizingFeatures mxd @WorkjngW\thCAD.mxd
M EdgeMatch.msd

Filsname:  [Rubbershest med

Dpen I
j Cancel I

v

Files of type:  [(rchtap Dacuments [ med]

I~ Open as read-only
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3. Click the Editor menu and click Start Editing.

Editor =

Stop Editing

Save Edits

DaT G

il

S0t
[iide.,

a0 =

capy Parallel, .
(===

Iricn
Intersech

i

More Editing Tools

»

Walidate Features. .

[lmad Gbjects,.,

b L= =) i L

Options. ..

X:
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Setting the snapping environment

Before you start creating links, you should set your
snapping environment so that each link you add snaps to the
vertices or endpoints of features. For more information
about snapping, see Editing in ArcMap.

1. Click the Editor menu and click Snapping to display the
Snapping Environment window.

Editor =

Statk Editing
Stop Editing

Save Edits

[MEve...
Sl .
Divide. ..

BUfEr..

LET S

Gopy Farallel..
f=e =

{5 {lg}
Intersest

i

More Editing Tools »

@ Walidate Features, .

Load Objects. ..

opkions, ..,
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2. Check the Vertex check box next to the ImportStreets
and Streets layers to snap the displacement links to the
vertices of these features.

Snapping Environment 5]
Layer | Yerbex | Edge | End ‘
ImportStrests

0

Strests

- [ Edit Sketch
i [ Edlit shetrh vertices
i [] Edit sketch edges
[ Perpendicular bo skekch
=[] Topology Elements
L[] Topology nodes
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Setting data for the adjustment

The Spatial Adjustment tool allows you to adjust a selected
set of features or all the features in a layer. This setting is
available in the Choose Input For Adjustment dialog box.
The default is to adjust selected features (except for
coverages).

1. Click the Spatial Adjustment menu and click Set Adjust

2
J.

Data to display the Choose Input For Adjustment
window.

Spatial Adjustment ¥ |

Adjustment Methods
If.‘. Adjust

Brewview Window

Links 13

r'l__l:_ Attribute Transfer Mapping...

Options. ..

. Check the All features in these layers check box.

Choose Input For Adjustment [ 7] %]
~what dats in your current editing session do pou want ta sdjust?
e Selected features. Any features that are selected when adustment
s performed wil be sdiusted.
e—--r-* All features in these lapers
[ ]Strests Select All
r
Clear &l
-

Uncheck the Streets layer. Keep the ImportStreets layer
checked, then click OK.
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Selecting an adjustment method

Now that you have determined which features will be

adjusted, the next step is to choose an adjustment method.

The Spatial Adjustment tool supports several adjustment
methods. In this exercise, you will use Rubbersheet.

1. Click the Spatial Adjustment menu, point to Adjustment
Methods, then click Rubbersheet to set the adjustment
method.

Spatial Adjustment * |

Set Adjust Data. .. |

Adjustment Methods Transformation - AFFine

s Adjust TransFarmation - Projective
Preview Window Transformation - Similarity
Links 3 |7

= Edge Snap

e Aftribute Transfer Mapping

Opions. ..

2. Next, click the Spatial Adjustment menu and click
Options to open the Adjustment Properties window.

Spatial Adjustment * |

Set Adjust Data...
Adjustment Methods 3

ITL Adjust

Presvisw Window

Links »

;ﬁ-;;.’ Attribute Transfer Mapping

EEESE O
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3. In the Adjustment Properties window, choose
Rubbersheet as your adjustment method.

3

Adjustment Properties EH

General | Edge Malchl

"gdiustment method

I Rubbersheet j DOptions. .. | o

—— | Displacement Link Symbol
H |dentity Link Sprmbol

Limited Adjustment Area Sypmbel

Cancel | Spply |

4. Click Options to choose a Rubbersheet

method.

5. Click the Natural Neighbor method and click OK.

Rubbersheet H

General |

Iethod
’7(:' Matural Meighbor  Linear
1

Cancel | Lpply |

6. Click OK to close the Adjustment Properties window.
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Locating the adjust data

Spatial bookmarks are named extents that can be saved in
map documents. Creating a bookmark for areas that you
visit frequently will save you time. For information on how
to create and manage spatial bookmarks, see Using
ArcMap.

You will now zoom to a spatial bookmark created for this
exercise.

1. Click the View menu, point to Bookmarks, then click
Import streets to set the current view to the edit area of
this exercise.

| ﬁ Data View
E& Layiout Wiew
Zoom Data 3
Zoom Layouk (3

Bookmarks

4 B create...
Toolbars »

E Tahle OF Contents

|T Status Bar

Crverflow Labels

Manage...

Curve features

Intersections
Identify Results

E Scrollbars
E@ Rulers
lq- GEuides
Grid

Data Frame Properkies...
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When the display refreshes, note that the ImportStreets
layer is not aligned with the Streets layer. You must adjust
the ImportStreets layer so that it aligns with the Streets
layer by using the rubbersheet adjustment method.

7
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2. To get a better view of the adjustment area, you need to Adding displacement links
zoom to the bookmark called Intersections, which was
created for you. Click the View menu, point to
Bookmarks, then click Intersections.

Displacement links define the source and destination
coordinates for an adjustment. Displacement links can be
created manually or loaded from a link file. In this exercise,
you will create your own displacement links at several key

’}E‘F intersections of the Streets and ImportStreets layers.
Craka View
& Layout Yiew

i;: f:;:ut : 1. Click the New Displacement Link tool on the Spatial

Fr— » [ R Adjustment toolbar.
Toobars » Manage. ..
’E Table Of Contents Impork streets
’T aatus Bar Curve features k -|/+ -?- @*
COrwerflow Labels T
Intersections
Identify Results 1 l—0
E Scrallbars
25 Eulers
Guides 2. Snap the link to the source location in the Streets layer,
Grid
e : as shown below.
Draka Frame Properties. .
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3. Snap the link to the destination location in the Streets Adding multidisplacement links

layer, as shown below. The Multiple Displacement Links tool allows you to create

multiple displacement links in one operation. This tool can
\/ help save time by allowing you to create more than one link
© at a time; it is especially useful for curved features.

1. To get a better view of the adjustment area, zoom to the
bookmark called Curve Features, which was created for
you. Click the View menu, point to Bookmarks, and click
Curve features.

N [raka Wiew
& Layout Yiew
Zoom Data (3
Zoom Layout 3
Bookmarks 4 B create,

Toolbars 3 Manage. ..

4. Continue to create links at the perimeter intersections of E;Toﬁr“t e
the layers in a counterclockwise direction. You will Grerfow Labels Tntersections
create a total of six displacement links, as shown below. E;‘;;'::—k

5 Rulers
o Guides

/ i

Diata Framne Properties. .

To preserve the curved road features, add multiple links at
critical points.
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2. Click the Multiple Displacement Links tool on the Spatial | 4. With the Multiple Displacement Links tool still active,
Adjustment toolbar.

click the curved road feature in the Streets layer.
ko ? e

3. With the Multiple Displacement Links tool active, click
the curved road feature in the ImportStreets layer.

rd

-~ o

5. You will be prompted to enter the number of links to
create. Accept the default value (10) and press Enter.

Number of linksE
—1O

130
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The multiple links now appear in the map:

rd

6. Use the Multiple Displacement Links tool to create
multiple links for the remaining curved feature.

yrd
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\e

7. Click the New Displacement Link tool on the Spatial
Adjustment toolbar.

kS

8. Add the final displacement links, as shown below:

- et
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Adding Identity links

Identity links are used to anchor features at specific points

to prevent their movement during an adjustment. You will

now add identity links at key intersections to maintain their

locations.

1. Click the New Identity Link tool on the Spatial
Adjustment toolbar.

| b

2. With the New Identity Link active, add five identity links
at the intersections shown below.
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Examining the adjustment

You can examine how an adjustment will appear prior to
actually performing it with the Preview Window tool. Use
the standard ArcMap Zoom and Pan tools to change the
display of the Preview Window.

1. Click the Spatial Adjustment menu and click Preview
Window to examine the adjustment.

Spatial Adjustment = |

Set Adjusk Data. ..

Adjustment Methods 3

_".H;; Attribute Transfer Mapping. ..

Qpkions. ..

The Adjustment Preview window appears:

Adjustment Preview Window B

If the results are not acceptable, modify the existing links to
improve the accuracy of the adjustment.
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Performing the adjustment After performing the rubbersheet adjustment, you will
notice that all of the displacement links you created have
turned into Identity links. The next step is to delete these
links since you no longer need them.

1. Click the Select Elements tool on the Spatial Adjustment
toolbar. This will allow you to select the links since they
are graphic elements.

The final step of the spatial adjustment process is to
perform the adjustment.

1. Click the Spatial Adjustment menu and click Adjust.

Spatial Adjustment +

Set Adjust Data...
Adjustment Methods 3

O
ST T

Links »

;Ev Atkribute Transfer Mapping

options. ..,

2. Click the Edit menu and click Select All Elements.

Since the Spatial Adjustment tool operates in an edit

session, you can use the Undo command to undo the lng

adjustment. Here is how the adjustment should appear: X Undo Adiust Chriz
S Hedn Zhr |,
2 Gt {4

¥ Copy Chrl+C
& paste Chrl+4

Paste special
x Delete Delete

E# Copy Map To Cliphoard

% Eind...

Select All Elements

3. Press Delete.
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Saving your edits

If you are satisfied with the results of the spatial

adjustment, you can stop editing and save your edits.

1. Click the Editor menu and click Stop Editing.

Editor

Start Editing

Stop Editing _0

Save Edits

Mawe:..
Sl
Djides.,.
Bukfet,..

Lo S

oy Parallell .
[Merge:

(] pfl)
Inkerseck

i,

Mare Editing Toaols »

@ Yalidate Features, ..
Load Ohjects...

SnEpRIng. ..

opkions...
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2. Click Yes to save your edits.

Do you want ko save your edits?

In this exercise, you learned how to set your data for an
adjustment, create displacement links, create identity links,
and preview the adjustment. For more information about the
Spatial Adjustment tool, see the ‘Spatial adjustment’ chapter
in Editing in ArcMap.
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Edgematching data

Edgematching is used to align features along the edges of
adjacent layers. Usually, the layer with the less accurate
features is adjusted, while the other layer is used as the
target layer. Edgematching relies on displacement links to
define the adjustment.

In this exercise you will edgematch two adjacent tiles of

stream data by using displacement links that you will create.

You will also learn how to use the Edge Match tool and set
Edge Snap properties.

This tutorial assumes that ArcMap is started and the Editor
and Spatial Adjustment toolbars have been added to
ArcMap.

1. Close the EdgeMatch.mxd map document.

2. Click the Open button on the Standard toolbar. Navigate
to the EdgeMatch.mxd map document in the Editor
directory where you installed the tutorial data.
(C\ArcGIS\ArcTutor is the default location.)

Dpen
Logk i | (3 Editor T« @ ok =

_Exerciselata @EditingFeaturss md
linfa @ Editing TopoFeatures. mxd
i) attribute Transfer mxd @fRubbershest. mxd

R CreatingMewFeatures,mxd - @) Transform. mad

M DigitizingFeatures.mxd  )WorkingWithCAD . mxd
EdgeMatch.msd

File name:  [EdgeMatch.msd Open |
Files of type:  [Archap Documents [ msd) =l Cancel

™ Open a: jead-only

4
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3. Click the Editor menu and click Start Editing.

Editar
ST ©

Stop Editing

Sawe Edits

e
Sl

[Diside.. .
=i =

CETK S

Eapy: Parallzl, .
[Herge: ..

(][l p]

Inkersect

i

More Editing Tools »

@ alidate Features. ..
[lmad Ghjests,

SHAREITD e

Qpkions. ..
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Setting the snapping environment

Before you start creating links, you should set your
snapping environment so that each link you add snaps to the
vertices or endpoints of features. For more information
about snapping, see Editing in ArcMap.

1. Click the Editor menu and click Snapping to display the
Snapping Environment window.

Editar ~

Sttt Editing
Stop Editing

Save Edits

[ E e
Sl

Djide. ..
Buffers..

Lo e

copy Parallel,
[Merge...

W g{ep]

Intersect

i

More Editing Tools »

@' Walidate Featiures, ..
Load Chjects. ..

Cptions. ..
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2. Check the End check box next to the StreamsNorth

and StreamsSouth layers to snap the displacement links

to the endpoints of these features.

Snapping Environment

Lavyer | '\-'ertex| Edge | End |

sStreamshorth O O

Bl [ Edit Sketch
~[] Edit sketch vertices
-] Edit sketch edges
-] Perpendicular ta sketch
Bl [ Topalogy Elements

‘. [] Topalogy nodes

StreamsSouth N O ] e
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Setting data for the adjustment

The Spatial Adjustment tool allows you to adjust a selected
set of features or all the features in a layer. This setting is
available in the Choose Input For Adjustment dialog box.
For geodatabase feature classes and shapefiles, the default
is to adjust a selected set of features. Coverages only
support the adjustment of all features in a layer.

1. Click the Spatial Adjustment menu and click Set Adjust
Data to display the Choose Input For Adjustment
window.

Spatial Adjustment ‘

Adjustment: Methods »
jl Adjust

Preview Window

Links »

e Attribute Transfer Mapping...

options. ..

2. Check the Selected features check box and click OK.

Choose Input For Adjustment [ 2]

i What data in pour current editing session do you want to adjust?

L Selected features. Any features that are selected when adjustment
iz performed will be adjusted

1 all features in these lapers:

v StreamsMarth Selectal |
[v]StreamsS outh
[Elean &l |

Cancel
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Selecting an adjustment method

Now that you have determined which features will be
adjusted, the next step is to choose an adjustment method.
The Spatial Adjustment tool supports several adjustment
methods. In this exercise, you will use Edge Snap.

1. Click the Spatial Adjustment menu, point to Adjustment
Methods, then click Edge Snap to set the adjustment
method.

Spatial Adjustment * |

Set Adjusk Data. .. |

Adjustment Methods

L adiust

Transfarmation - Affine

Transformation - Projective

Preview Window TransFarmatian - Similarity

Rubbersheet

Links »

;"_@_v Atkribute Transfer Mapping

Crpkions, ..

2. Click the Spatial Adjustment menu and click Options to

open the Adjustment Properties window.

You will define several edgematch settings and
properties in this property window.

Spatial Adjustment |

Set Adjust Data...
Adjustment Methods »

L adiust

Presview Window

Links »

;ﬁj_- Attribute Transfer Mapping
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Setting the adjustment method properties

1. Click the Adjustment Methods dropdown arrow and click
Edge Snap as your adjustment method.

2. Click Options to open the Edge Snap properties window.

1

Adjustment Properties E E

General | Edge Match|

IEdgE Shap j Option: | o

—— | Displacement Link 5pmbaol
H Idertity Link Symbal

Limited Adjustment Area Symbol

"gdiustmenl methad

o ]

Canel | Lapl

3. Click the Line method option.

Edge Snap ]

General |

tethod

[(a‘ Smaoath 0 Lir e

™ Adjust to midpaint of links

ToR I Cancel Lpply
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The line method only moves the endpoint of the line
being adjusted. The Smooth method distributes the
adjustment across the entire feature.

Setting the edgematch properties

The edgematch adjustment method requires additional
adjustment methods. These properties will define the source
and target layers as well as determine how the
displacement links will be created when using the Edge
Match tool.

1. Click the Edge Match tab of the Adjustment Properties
window.

2. Click the Source Layer dropdown arrow and click
StreamsNorth.

Adjustment Properties

General  Edge atchl

Sournce Layer. Target Layer:

IStraamanrth ﬂ I Streams5 outh j
Altribul
I Use Attibutes Set Attibutes |

¥ One link for each destination point

V¥ Prevent duplicate links

[ oe | cancel Bl
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Click the Target Layer dropdown arrow and click Locating the adjust data
StreamsSouth.

98]

You will now zoom to a spatial bookmark created for this
The StreamsNorth layer will be adjusted to match the exercise.

Target layer, StreamsSouth. 1. Click the View menu, point to Bookmarks, then click

West streams to set the current view to the edit area of
this exercise.

Adjustment Properties

General  Edge Match |
Wiew
Source Layer Target Layer: ﬁ Data View
IStreamsNorth j IStreamsSouth | j L&y Layout view
. Z Dt
steribut BB b
Zoom Layout »
I Use Atribtes Se e | EBookmarks 3 ) create
Toolbars » Manage. ..
v Orne link for each destination point o ’E Table OF Contents
|7 Status Bar East streams

¥ Prevent duplicate links Cwerflow Labels

e Identify Results
ﬁ scrollbars
Eg Rilers)

D'Y- (GEuides
(3 erid
Ok I Cancel | Ll | ey

Diata Frame Properties. ..

4. Check the One link for each destination point check box. The map will display the following arca:

@IS
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5. Click the Prevent duplicate links check box and click
OK.




Adding displacement links

Displacement links define the source and destination
coordinates for an adjustment. In this exercise, you will
create multiple links using the Edge Match tool.

1. Click the Edge Match tool on the Spatial Adjustment
toolbar.

2. With the Edge Match tool active, drag a box around the
endpoints of the features.

The Edge Match tool will create multiple displacement
links based on the source and target features that fall
inside the box.

TN
X
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Displacement links now connect the source and target
features at their endpoints.

—
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Selecting features

Since edgematching only affects the exterior regions of the
layer, you must select the features that you want to adjust.

1. Click the Edit tool on the Editor toolbar.

J Editor |f| &~

2. With the Edit tool active, drag a box around the features
that are to be edgematched, as shown below.

;“ H?
<
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The participating features are now selected.
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Adding additional displacement links

1. Click the View menu, point to Bookmarks, then click
East streams.

=
ﬁ Drata View
E& Layouk Yisw
Zoom Daka »
Zaom Layaut 3

Bookmarks [ BB create...
Toolbars »
E Table OF Contents

|T Status Bar

Overflow Labels

Manage. ..

‘Wesk streams

Identify Resulks
E Scrolbars
Bg Rulers
lq- Guides
Grid

Data Frame Properties. ..

Repeat the same steps used for creating links with the Edge
Match tool for the East streams portion of the data.

You will need to hold the Shift key while you select the
stream features so the features from the West side stay
selected.

142

Examining the adjustment

You can examine how an adjustment will appear prior to
actually performing it with the Preview Window tool. You
can use the standard ArcMap Zoom and Pan tools to
change the display of the Preview Window.

1. Click the Spatial Adjustment menu and click Preview
Window to examine the adjustment.

Spatial Adjustment * |

Set Adjusk Data. ..

Adjustment Methods 3

Il Adjust

Links »

___Ng;g Attribute Transfer Mapping. ..

Oprions. ..

The following window appears:

Adjustment Preview Window B

A1

If the results are not acceptable, you can modify the
existing links to improve the accuracy of the adjustment.
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Performing the adjustment

The final step of the spatial adjustment process is to
perform the adjustment.

1. Click the Spatial Adjustment menu and click Adjust.

Spatial Adjustment |

Set Adjust Data...
Adjustrment Methods 3

1 O

Preview window

Lirks [

:E_- Attribute Transfer Mapping

Cptions. ..

Since the Spatial Adjustment tool operates in an edit
session, you can use the Undo command to undo the

adjustment. Here is how the adjustment should appear:

A
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Saving your edits

If you are satisfied with the results of the spatial
adjustment, you can stop editing and save your edits.

1. Click the Editor menu and click Stop Editing.

Editar =

Start Editing

Save Edits
Imies.
Splite..

g'. Divide:..

' Eiffiesy.

AJ Copy Paralll,.
Merge
N Rlieir)
Intersect
Glip.,,

More Editing Tools

@ Yalidate Features, .

Load Objects...
Snapping...

Options, ..

b

2. Click Yes to save your edits.

Do you wank bo save your edits?

o | Cancel |

In this exercise, you learned how to set edgematch

properties, use the Edge Match tool to create displacement
links, and preview the adjustment. For more information

about the Spatial Adjustment tool, see the ‘Spatial
adjustment” chapter in Editing in ArcMap.



Exercise 9: Using the Attribute Transfer tool

The Attribute Transfer tool is used to transfer attributes
from features in a source layer to features in a target layer.
Source and target layers and the attributes to be transferred
are defined in the Attribute Transfer Mapping dialog box.
The Attribute Transfer tool is then used to interactively
transfer those attributes between features of the source and
target layers.

In this exercise you’ll transfer the street name and type
from an existing street to a new street recently added to the
database.

Starting ArcMap and beginning editing

Before you can complete the tasks in this tutorial, you must
start ArcMap and load the tutorial data.

1. Double-click a shortcut installed on your desktop or use
the Programs list in your Start menu to start ArcMap.

2. Click the Open button on the Standard toolbar. Navigate
to the AttributeTransfer.mxd map document in the Editor
directory where you installed the tutorial data.
(C\ArcGIS\ArcTutor is the default location.)

Dpen
Look in: [ 4 Editor =l « &k @
N EdtingFeatures.mxd
“linfa @ EditingTopoFeatures. mxd
Attribute Transfer.md T LW TSNR o 9
Q1] CreatinghlemFeatures.mzd - @) TransForm.mxd

Q] wiorkingwithCAD.mxd

|ExerciseDats

K| DigitizingFeatures, mxd
4 EdgeMatch.mad

File name:  [atibute Transfer med

Open |
=l Cancel

Files of ype:  [archiap Dacumerts [ myd)

™ Open as read-only
A
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to add the Editor toolbar to ArcMap.

L & e
——eo

Editor *

Shop Editing
Saye Edits
[awve .
SollE e
7 Dividen,
7 Buffer .
')"f CapyParalel, .
Merge. .
LriEn
Intersesh
Glig..
Mare Editing Taols [3
@ Yalidate Features, .
Load @bjects.. .

SARRITIE

Qpkions, ..

3. Click the Editor Toolbar button on the Standard toolbar

4. Click the Editor menu and click Start Editing.
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Adding the Spatial Adjustment toolbar 1. Click the Editor menu and click Snapping to display the

1. Click the View menu, point to Toolbars, then click Spatial Snapping Environment window.

Adjustment to add the Spatial Adjustment toolbar to

ArcMap. Editar ¥

Sttt Editing
Tookbars 3 |7 Main Menu Stop Editing
|7 Standard Save Edits
|7 Toals eI
|T (WET Sl
[v Editer 4 Dividen.,
Spatial Adjustment & Biffer.,
xV Gopy Farallel. .
[Merge...
The following toolbar will appear: Uricr
Interseck
Glig .,
More Edting Tods
Spatial Adjustrent ¥ | k S F ®| 0 b | | ZE | =F K, yalidate Features, .
Load Objects. ..

Setting the snapping environment

Opkions...

Before you transfer attributes, you should set your snapping
environment for your source and target layers. This will b
ensure that you select the correct feature when using the
Attribute Transfer tool. For more information about
snapping, see Editing in ArcMap.

. Check the Edge check box next to the Streets and
NewStreets layers.

Snapping Environment [<]
Layer | Vertex‘ Edge ‘ End ‘

Streets | ]
NewSkreets O

=] Edie Sketch

o[ Edit sketch vertices
-] Edit sketch edges

i e[ Perpendicular to sketch
=[] Topology Elsments

i [] Topology nodes
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Setting the source and target layers

The first step in the Attribute Transfer process is to set the
source and target layers. The Attribute Transfer Mapping

dialog box allows you to define these settings.

1. Click the Spatial Adjustment menu and click Attribute
Transfer Mapping.

Spatial Adjustment |

Set Adjust Data. ..

Adjustment Methods 3
I Adjust

Brewview Window

Links »

AT

pLLL Attribute Transfer Mapping...

Options. ..

2. Click the Source Layer dropdown arrow and click the
Streets layer.

Attribute Transfer Mapping
Source Laper Target Laper
- |
NAME NAME

Type Tupe
Shape_Length

|

Matched Figld
4 | i
™ Transter Geametry FBemave:

Canel |
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3. Click the Target Layer dropdown arrow and click the
NewStreets layer.

Attribute Transfer Mapping

Source Layer
ISlleets <z

HAME HAME

Type Type
Shape_Length

Add Auta Match |

Matched Field
4 | i3
[~ Transfer Geametry Eemove

Cancel |
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Mapping source and target fields

The next step is to specify which fields to use for the
attribute transfer. You will select a field in the source layer
and match it to a corresponding field in the target layer. The
Attribute Transfer tool will use these matched fields to
determine which data to transfer.

1. Click the NAME field in the Source Layer field list box.

Attribute Transfer Mapping

Source Layer Target Layer
IStleets INewStreels j
— ENE
Tepe

Shape_Length

i | _euoideeh |

It atched Field:
Kl | |
™ Transfer Geomety Eemove

Cancel |

2. Click the NAME field in the Target Layer field list box.
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3. Click Add.

Attribute Transfer Mapping | 7]
Source Layer Target Layer
ISIreEIs j INEWSI[EElS j
Tupe Type a
Shape_Length
Add Auto Match |
Matched Field: 1
Ll | i
™ Transfer Geometry Hemave |

4. Repeat the same steps for the Type fields.

Attribute Transfer Mapping HE
Source Laper Target Laper
IStreets j INewStrEets j
Type Type
Shape_Length
ma | R
Matched Field
NAME NAME
4] | i
™ Transter Geometny
0Ok Cancel

The fields are now added to the Matched Fields list box.
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Locating the adjust data

Spatial bookmarks are named extents that can be saved in
map documents. Creating a bookmark for areas that you
visit frequently will save you time. For information on how
to create and manage spatial bookmarks, see Using
ArcMap.

You will now zoom to a spatial bookmark created for this
exercise.

1. Click the View menu, point to Bookmarks, then click
New streets to set the current view to the edit area of
this exercise.

§ Drata Yiew

& Layouk Yiew
Zoorn Daka [3
Zoom Layouk »

4 @ﬂ Create...
Toolbars »

E Table OF Contents

|T Status Bar

Crverflow Labels

Manage...

Identify Results
E Scrollbars
Eg Rulers
lq- Glides
Grid

Daka Frame Properties. ..
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When the display refreshes, you should see the following

area in your map:
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Identifying features for the attribute transfer

Prior to performing the attribute transfer, you will need to
verify the attributes of the source and target features. This
can be done using the Identify tool.

1. Click the Identify tool.

E kO

2. Click the source feature indicated, as shown below.
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The Identify Results dialog box appears. Notice the
NAME and Type field attributes. These attributes will be
transferred to the target feature.

Identify Results B
Layers ISheats ﬂ
[l Streets |Location: (481690363517 3766944, 490705
[ERSAN PABLO! Field | Value
FID_1 2323
Shape Polyline
MAME SAN PABLC
Type =)

Shape_Length  259.025112

4] |

3. With the Identify tool still active, click the target feature,

as shown below.
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The Identify Results dialog box now displays information
about the target feature. Notice the NAME and Type
field attributes. These attributes will be transferred to
the target feature.

Identify Results B
Layers: INewStreets j
= MewsStreets |Location: [451557.163033
g Ficld Walue

FID_1 3
Shape Palyline
MAME
Type <null=
Shape_Length 162.607475
I |
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Using the Attribute Transfer tool

You will now use the Attribute Transfer tool to transfer the
source feature attributes to the target feature.

1. Click the Attribute Transfer tool on the Spatial
Adjustment toolbar.

2. Snap to an edge of the source feature, as shown below.
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3. Drag the link toward the target feature.

4. Snap to an edge of the target feature.
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Verifying the results of the attribute transfer

Now that you have transferred the attributes from the
source feature to the target feature, it is a good idea to
verify that the target feature was updated with the proper
information.

1. Click the Identify tool.

el i

C o

2. Click the target feature.
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The NAME and Type fields in the target feature should
reflect the new attributes:

Identify Results E
Layers: INewStreets j

[=]- Mewstreets |Location: [431543.917658

28 =AM PABLD Field valus
FID_1 3
Shape Palyline
HAME SAN PABLOD
Type g

Shape_Length 162607475

I [ — ]

Transferring attributes to multiple features

To transfer the attributes of a source feature to multiple
target features, hold down the Shift key while selecting the
target features.
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Saving your edits

If you are satisfied with the results of the attribute transfer,
you can stop editing and save your edits.

1. Click the Editor menu and click Stop Editing.

Editor =

Start Editing

Save Edits
MEwe ..
SElit .

f- [ivides..

’ EfifErs..

AJ Copy Patallel..
[Merges..
raEn
Intersect
(i@,
More Editing Taols »

@ Yalidate Features, .
Load Cbjects. ..
Snapping. ..

options. ..

2. Click Yes to save your edits.

Save

Do vou want to save vour edits?

In this exercise, you learned how to transfer attributes from
a source layer to a target layer. For more information about
the Attribute Transfer tool, see the ‘Spatial adjustment’
chapter in Editing in ArcMap.
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In the first two exercises, you learned how to use the edit
sketch and sketch tools to create new features. There are a
lot of additional methods for creating features that were not
touched upon in these exercises. To learn about more ways
to create new features, see the ‘Creating new features’
chapter in Editing in ArcMap.

In addition to digitizing new features using the mouse, you
learned how to use a digitizer puck and tablet to capture
data from paper maps. Exercise 3 showed you how you can
attach a paper map to your digitizing tablet, register the
paper map to the coordinate space of your GIS database,
and add features using the puck. To learn more about using
a digitizing tablet, see the ‘Using a digitizer’ chapter in
Editing in ArcMap.

In Exercise 4, you learned how easy it is to modify the
shape of existing features. You copied and pasted buildings
from a CAD file into your GIS database; you also moved,
rotated, and scaled the buildings to match a parcel
subdivision using some of the editing tools in ArcMap. Once
the buildings were properly placed, you used the Extend/
Trim and Modify Feature edit tasks to connect water
service lines to the side of each building. To learn more
about editing features in ArcMap, see the ‘Editing existing
features’ chapter in Editing in ArcMap.

You can edit multiple features at the same time in ArcMap
and ensure that the boundaries between them are
consistent. In Exercise 5, you learned how to create a map
topology and use the Topology Edit tool and two basic
editing tools to edit several features at once while
maintaining contiguity along their shared edge. To learn
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more about editing with a map topology, see the ‘Editing
with a map topology’ chapter in Editing in ArcMap.

In Exercise 6, you learned how to update your existing data
with features in a CAD drawing file using the Load Objects
wizard. You defined a query based on the lot line CAD
layer type and loaded only those features into your target
layer.

Whether importing CAD data, using a digitizer to capture
features from paper, or editing the shared boundaries
between polygon features, ArcMap provides the tools you
need to edit your data quickly and easily.

In Exercise 7, you learned how to use a geodatabase
topology and the topology error managment tools in
ArcMap to clean up data and create new features. To learn
more about editing a geodatabase topology, see the ‘Editing
topology” chapter in Editing in ArcMap.

In Exercise 8, you learned how to use the Spatial
Adjustment tool to transform, rubbersheet, and edgematch
data. You created displacement links to define the source
and destination locations and set adjustment properties. In
the last exercise, you learned how to use the Spatial
Adjustment tool to transfer the attributes from one feature
to another. To learn more about performing spatial
adjustments on your data, see the ‘Spatial adjustment’
chapter in Editing in ArcMap.
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Building geodatabases

IN THIS CHAPTER

e Exercise 1: Organizing your data
in ArcCatalog

¢ Exercise 2: Importing data into
your geodatabase

e Exercise 3: Creating subtypes and
attribute domains

e Exercise 4: Creating relationships
between objects

¢ Exercise 5: Building a geometric
network

* Exercise 6: Creating annotation

e Exercise 7: Creating layers for
your geodatabase data

¢ Exercise 8: Creating a topology

e Exercise 9: Loading coverage data
into a geodatabase topology

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, 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 nine
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
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Feature classes Description

Parcels Parcel polygons

Road cl Road centerlines
Road_eop Road edge of pavement
RoadNames Annotation for Road_cl
Dimensions Dimension features
Distribmains Water distribution mains
DistDiam Annotation for Distribmains
Fittings Water network fittings
Gatevalves Water gate valves
Hydrants Water hydrants
Pipencasement Water pipe encasements
Prodwell1 Production wells (polygon)
Prodwell2 Production wells (point)
Pumpstat Pump stations

Sysvalves Water system valves
Tanks Water tanks

Transmains Water transmission mains
TransDiam Annotation for Transmains
Trtplant Water treatment plant
Vaults Water meter vaults
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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.

The data for the last exercise on loading coverage data into
a geodatabase topology is from the National Hydrography
Dataset, published by the U.S. Geological Survey in
cooperation with U.S. Environmental Protection Agency
and Utah AGRC and REDCON.

BUILDING GEODATABASES
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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.
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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.

M eane o

| Meiacdaia |
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2. 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.

(O8]

Click the owner.dat INFO table. 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

OwWners.

D Ascindo - AscCatalog - A
| B e e Dok e
W P -
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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.

) Arcinfo - ArcCatalog - C:\arcgis\ArcT utor\BuildingaG eodatabase\Montgomery.mdb

ane Edt View Go Toals Help
BSE T IR Helasw | aa e

J Locatiore | Sercgis\AreT o Buldingals odatebaseMoni gomery. mibw aler

[ Corterts | Frewion | Metadsta|

Catalog —

S% E \\ 2 Anne_15_20

=@ CDats 2 inno 513

(@ CharcgisdreT utor\BuldingaGeodatabase (] DistDiam

g Lapers Distritmains

E} g Martgomeny [ Fittings

19 Landbase (2] Gatevalves

B Wate, [ Hydrants

E‘ 0B Copy Eis Lo

& 7|2 Base Ll | | Pipencasement

E 88X pofae Fradwelll

5] Prodwell2

Pumpstat

CEEEn | B svevalves
Riegistenss Yersioned [ Tanks

[&] TransDiam

- Transmaing
Hew »

v ||u
I

Expont

Rename

Befresh

Eriplyee

Geodatabase.

hapefile to Geodatabase WWizard.

Flivleges.. & Shapefile to Geodatabase...

5 ¥ Coverage to Geodatabase 'wizard..
Properties
—— T

Y EEEHEEREEEEEEE
N g

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 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 Geodatabaze [ 2] ]

Input coverage

e—-—IC:\arcgis\arc:tutnr\buildmgageodatabase\Iatera\s EI Cancel

Select an existing feature class in the coverage: Help
foz =] ]

Output Geodatabaze:
IC: arcgis'AeTutorBuildingals ecdatabasehMontgomery. EI

Select an ewisting feature dataset or enter & new one:

IW’atel j

Erter the: name of the nev feature class:

e___ILatarals

Olutput setting:

Coordinate System: Lnknown

Grid Size: 433375

Itemn M ames: Some itemsz changed

Configuration Keyword

Change Settings.
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
message disappears, indicating that all of the features
have been imported.
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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
(RDBMYS) in which they are stored. When you store
data in an RDBMS, the names for tables and ficlds are
often 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 ArcMayp, 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.
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Feature Class Properties

General I Fields | \ndaxesl Sublypes Relatinnsh\psl

Mame: ILateraIs

Alias: IWatar |aterals 9

[ Top
{8 This feature class will store ESRI simple features (2.0, i,
lire, poluaat]

51 ks featire class villlstare annotation fatures, retor
features, dmension featines, or custon cbiests,

Selectithe e off custon obiects that wouwill stare im this
fEature olass,

i

o]

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

162

Feature Class Properties

General  Flelds |Indexss| Subtypes | Relationships

Field Name Data Type lﬂ
CQBJECTIC Ohject ID
Shape Geometry
FMODE_ Long Integer
THODE_ Long Integer
LPOLY _ Long Integer
RPOLY _ Long Intecer
LEMGTH Float
[ATERA S (— |

Click any field to see its properties.

i~ Field Froperti
[2lias Feature idertitisr — e

[mport....

To add & new field, type the name inta an empty raw in the Field Mame column,
click in the Data Type column to choose the data bype. then edit the Field
Properties.

ak 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
INFO table into the Montgomery geodatabase. You will
then create aliases for the table.
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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.
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. Type “C:\arcgis\ArcTutor\BuildingaGeodatabase\
owner.dat” for the input table.

3. Type “Owners” for the name of the output table.

* Table to Geodatabase HE
Input INFO or dBASE table:

IC:\arcgis\arctulor\build\ngageodatabasa\nwnel.dat EI Cancel
Output Geodatabasze: Hel
P

IC:\arcgis\ArcT utorsBuildingalGeodatabase \Montgomen. g

Output Geodatabasze table

IDwners

Output setting:
Itemn Mames: Some items changed

Change Settings... |

Configuration Keyword

Batch -
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. Click OK. A message informs you of the progress of the

operation.

. In the ArcCatalog tree, click the Owners table in the

Montgomery geodatabase. Click the Preview tab to see
its rows.

. Right-click the Owner table and click Properties to see

the table’s properties.

. Type “Parcel owners™ for the alias for this table.
. Click the Fields tab and type the following field aliases:

Field Alias

OBJECTID Object identifier
OWNER _NAME Owner name

OWNER PERCENT  Percentage ownership

DEED DATE Date of deed

. 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 the
chapter on subtypes and attribute domains in Building a
Geodatabase.

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.
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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.

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, ArcGIS looks to these policies
to determine what values the resulting feature or
features have for a particular attribute.

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

(98]

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

Database Properties HE
General  Domains |
Domain Mame Description H
DistDiam Walict diameters for distribution mains
Fitting Type “alic fitting type codes
Material laic! pipe materials
Fot&ngle “/alicd rotation sngles
TransDiam alicl diameters for transmizsion maings
LatDizmster “alid diameter for vwaler lsterals

EiN o

~ Domain Praperti

Fieldd Type Float

Domain Type Coded Values
Splt palicy Duplicate: R
Default Value L

Merge policy

Coded Values:

Code Description H
13 13"

L o

ok I Cancsl | Apply |

®@ 0060 o

BUILDING GEODATABASES

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.

6. Click the first empty field under Code and type “13” 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.

Click the Subtype Field dropdown arrow and click
TYPECODE.

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.

Click the Description field next to subtype code 0 and
type “Unknown” for its description.
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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 ficlds, 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 Properties HE
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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
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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. Now you will add some
additional behavior to the geodatabase by creating
relationships.

168 GEeobATABASE WORKBOOK



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.

X Aucdnil - ArcCalabog - C:harcos Vi | ulor\BuildmgsbieodatabasetMonlyar

| Ede ol Y fio Tovk Heb
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Conirnts | Pravere | Mladate

The New Relationship Class wizard should now be open.
The first panel of the wizard is used to specify the name,
origin, and 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.
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New Relationship Class <]

Name of the relationship class:

e—— [FarceTaners

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

Origin table/feature class:

Landbase
G’—_'. Owrners
“water

A relationship class iz a collection of
relationships between objects in two
tables/feature classes.

Destination table/faature class:

= Landhase =
i FRoadcl

Fioad_eop
RRiine Farcels are owned by owners.
FioadMames = Ouners own parcels,

L P

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 independently 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.

New Relationship Class [x]
Specify a label for the relationship as it s iaversed from the
aiigin fable/feature class to the destination table/feature class.
[ouns
Specify a abel for the relationship as it s haversed fiom the
destination table/feature class o the origin table/feature class
[ie owned by
“which direction wil messages be propagated betwesn the
obiscts related by this relationship class?
€ Foward [origin to destination]
" Backward [destination ta arigin)
 Both
% None [no messages propagated)
<Back Concel |

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.

170

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 I for the embedded foreign key in the
destination feature class.

Hew Relationship Class
Select the primary key in the origin table/feature class (generally, this wil be the
abieet idertifer field]. 1f this is-a 1 - M fone to many] relationship, you will akso need
ta select the fareian key in the destination table/feature class
Select the primary kep figkd in the wrigin table/feature class:
FROPERTY_ID =1 e
Select the foreign key field in the destination table/feature class
that efers to the primary key fisld in the origin table/feature class
PROPERTY_| ~f @

< Back Cancel |

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. Next 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 | x|

Choose your feature classes and network name

Select the feature classes you want o build your network From:
Hydrants d
Prodwel2
Sysvalves
Tanks
Transmainz
Waults
Fittings

Enter a name far your network:

IWatarNet —e
Help | < Back

Cancel I
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8.

10.

172

You must now specify which line feature classes will
become complex edge feature classes in the geometric
network. By default, all line feature classes become
simple edge feature classes.

Click Yes to specify that some of the line feature
classes will become complex edges.

Check Distribmains and Transmains to make the water
distribution and transmission mains complex edges.

* Build Geometric Network Wizard | x|
Do you want complex edges in your network?

‘“When you create a complex edge, other edges can be attached
without the camplex edge splitking at the point of attachment.

i~ No
i+ ‘es

Select the Feature classes wou want built as complex edges:

Distribmainz
T ranzmaing _o
[] Laterals

Help < Back. Mexd = Cancel

Click Next.

Features in a geometric network must be precisely
connected to one another. The feature’s geometry in the
input feature classes can be adjusted to make the
connectivity through snapping. You must now specify
whether these features need to be adjusted to snap to
one another in the network-building process.

Click Yes to specify that some of the features need to
be adjusted. Type “1.0” for the snapping tolerance.

Check all of the feature classes to indicate that the
features stored in each one can be adjusted.

# Build Geometric Network Wizard
Do your features need to be snapped?

" No
Your Features are precisely located,
" ‘fes

“our Features' coordinates need to be moved,

Default snap tolerance:
Jro

Select the features you want ko be moved:

Transmairs =]
Waulk: _@
Fittings
-
Help = Back

Cancel |

11. Click Next.

You must specify which, if any, of the junction feature
classes can act as sources and sinks in the network.
Arclnfo uses these sources and sinks to determine the
flow direction in the network.

12. Click Yes to indicate that some of the junction feature
classes will act as sources or sinks.

13. Check the Tanks feature class to indicate that tanks can
be sources or sinks in the network.

# Build Geometric Network Wizard | x|
Does your network have sources or sinks?

Sources and sinks determine Flow dirsction in a network, & source is

where all Flow ariginates while a sink is where all Flow ends.

i~ Mo

* Yes
Select which Feature classes contain sources or sinks:
[ Gatevalves =
[ ] Hydrants
[ Prodwell2
[ ] Syavalves
®
[ Waults LI

Help | = Back. | et = I Cancel I
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14. Click Next.

File Edit “iew Go Teols Help
Now you can assign network weights. A network o= e e
weight describes the cost of traversing an element in the e
logical network, such as the drop in pressure as water [E o .
. . . =53 T
flows through a pipe. This geometric network does not 3§ Com '
. . . . =) arcais\cT utor\Buildingalz endatabase
require weights, which is the default. B T
E-2 Landbase
15. Click Next. A summary page appears. Once you have O e
. . .. =] Fittings
reviewed the summary, click Finish. g 3&.:33:m
. . . . B Pipencassment
A progress indicator appears, displaying the progress for 2 peen
each stage of the network-building process. e
] Tanks
. <] Transmains
Your new geometric network, WaterNet, has been created E i
. . - Vaults
in the Montgomery geodatabase. Next, you’ll establish padin
connectivity rules for your water network. B et rcicrs
:u Anno_5 19
. - 3 i
Creating connectivity rules Do K bee
laterals Fiename
.. . ! dj;nemm Flegister s Versianed
Network connectivity rules constrain the type of network 1R o Lo ot
A Gearch Rssults —
features that may be connected to one another and the 28 Itere:Seres

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 . . o
connectivity in the database. 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

. Click the Connectivity tab.

1. Right-click WaterNet and click Properties.

The Geometric Network Properties dialog box should connect to hydrant laterals; it also indicates that when a
now be open. The dialog box provides information about hydrant lateral is created, a hydrant junction feature
feature classes participating in the network and a list of should be placed at its free end.

the network weights. You can also add, delete, and
modify connectivity rules using this dialog box.

(98]

Click the dropdown arrow and click Laterals.

4. In the list of subtypes in the feature class, click Hydrant
laterals.
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2 Geometiic Network Properties HE

General  Connectivity | weights |
Geometric Netwk Properties Connectivity rules for (featurs class) .
General Cennectiviy | weight: | Lateralz | [ Speciy number of edges aunetion can
Connectivity niles for (feature class): Subtypes in thi feature class: connect to
: L Bizetion [ el My b
Lateale = 1 SRzt purbereedges a uicton can Fire lsterals 2 R j & j
Sublypes i this feature dlass sonnecho ngvf‘a;t "::Eer';‘: 13
Description [ Code| l—Mm - l—Max - Unknown 0 Speciy the number of junctians an edge can
Fire laterals 2 S :Il S :Il L r:uDrmeZA to ‘ ?
}S-iydr:anl I\ateva‘ls ; M Max
ervice laterals -~ =
Unknomn 0 |1 = Spectithe rurmoetcf sl e e can | = =
COMRECE o
Hin: Max:
l— = l— = Sublypes in the Network: Junction subtypes
E = E = [ Distibmains N 0O  ‘wateet Junctions
Bl WateNet_Junctions E--[]  Fittings
Sublypes in the Network: Junelion subtypes: O Fitings O Gatevalves
- B[] Gatevalves -] Hydrants
200 camaen q (B8 S 5 T D S
BT 0] Prodwel i T
Tho s S — e
[ Tanks | eed vas & -
O Transmains O  Fittings
i ETNEES C ok ] oo | oo |
0 | Coedd | e |
You will now create a new edge—edge rule that states
You will now click the types of junctions that hydrant that hydrant laterals can connect to distribution mains
laterals can connect to in the network. For purposes of through taps, tees, and saddles. The default junction for
simplicity, hydrant laterals can only connect to hydrants. connections between hydrant laterals and distribution

. . . i ill .
5. Check Hydrants in the list of subtypes in the network. mains will be taps

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.

6. 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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e M P (T You have now added additional behavior to your

Goneral Connestivity | weights |

oot nio ot fene s geodatabase by defining connectivity rules. You would
i~ Cardinalt ..
Laterd 2 [ o R normally define many more connectivity rules for a
ubtypes in this feature class: eornect io g . . .
S i M network. However, for the editing section of this tutorial
Desciiption Code [ lD— — l“— - > >
Hn ok i - - you only need to define the connectivity rules specified
ervice laterals
ke * PR e e e e here. In the next part of the tutorial, you will create feature-
F— - linked annotation for your new hydrant lateral feature
class.
Subtypes in the Hetwork: Junction subtypes:
E] istiibmains - I Ricer =
Saddle
Sleeve
! ol —©
[ Spsvalves [T Unkriown
[ Tanks [ weld )
E Eﬁmawns Ll ‘waterhet_Junctions J

[

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.
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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 Distribmains 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.

3 Arclnfo - ArcCatalog - C:Aarcgis\ArcTutorBuildingaG eodatabasetMontgomery. mdb\Wate:

| Fie Edt View Go Took Help
|G| BB K|

2easvw  aace|o

Lacation: |E arcgishAic T utorBuildingal endatabasehMontaameny. mdbs/ater =l
[ Contents | Previen | Metadata |
[ Cataloa
@ o Name | Tupe
o
3-8 D\ % Anno_15_20 Person
]g C\Data % Anno_5_19 Person
(9 CharcaisiareTuton Buildingalendatsbass DistDiam Fersan
Layers Distribmaing Ferson
=5 Montgomery [ Fittings Persan
P Landbase El Gatevalves Paison
By Wal?' [ Hydrants Person
-] 0B Copy it = Latersle Person
£ AR Eaete Gy, & Pipencasement Persan
e Prodwelt Pesor
X Delete

o LA ] Pradwsl2 Ferson
E = Pumpstat Person
Rshesh [ Spsvalves Fersan

EF
f Regsienssi/ersioned E Tanks Person
S e (] TransDiam Person
= 2 Transmains Person

3T
U »  Relationship Class Peson
=y s Person
&0 Espot p < Geometic Metwork... Person

& e
ges
=1l
{1 wEE Properties...
-
fener—————
=y
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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

Hame: |La|e.au3.am

Alias: IWater lateral diameter anhotation

Tom
" This feature class wil store ESRI simple features (e.g., paint,
ling. polygor).

1% This feature class will store annatation features. network
featurss, dimersion featuiss, or custom obiscts

Select the type of custom ohiects that you will store in this
featurs class,

L

IESF\I Annotation Feature

¥ Link the annotation to the following feature class

[Laterals :I]

®©@ 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.

Mew Feature Class

I | Latie] Featies irthis layer

Methad: [Label all the features the sams way. |

Al features will be labeled using the options specified.

Text Sting
’VLabel Field: |DIAMETER d wl—‘—_e

Text Symbol
’7 LaBbYYIT Symbol I,

Pre-defined Label Style
[ Label Sitles... |

Other Option:
@—’;Lahel Flacement Options Scale Range.. |

< Back Cancel

BUILDING GEODATABASES

10.

1L

Enpression Properties E

Expression |
~Label Eields:
Drag label figlds from the list box to the expression.

FROLY FEATLE 1D DER

FNODE_ LENGTH H_CONFID REC

THODE_ LATERALS_ H_DATE Facl

POy LATERALE 1D DMETER Pl

. |
Show Typs = | tgd | Show\Vaues..

Expression -

“white code for the selected parser. You must write a function
¥ Advanced called FindLabel. 4dd fields a parameters ta the function.

Function FindLabel {[Shape_Lenath], [DISMETER], MATERIAL] |
if [Shape_Length] > 200 th

en
FindLabel = [DIAMETER] & [MATERIAL]

eke
FindLabel = [DISMETER]

Paser: B Script ~| save Load Ve @
0K 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.

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

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. Click the Verify button to ensure that you typed the ”'”’""“""“‘“ | EE
. . lacement | Conflict Detection
expression correctly. If you get an error, try retyping the [
expression. ¢ el rrr—
entered o line Above
. clow fine (ight] Below
13. Click OK. S K
) fnﬂp;t:;gi o be coniidered Lo
14. Click Symbol.
Label Position: |4long the line at the best location | ¥ m‘
Symbol Selector Offset from line spbol: {0 map Units
Ande:  [along the line =
- [ Preview
.AaBbeZZ j I~ Produce labels that follow the curve of the line
i~ Duplicate Lab
Country Hame 1 AaBbYyZz © Remove duplicate labels
. € Place one label per feature part
AaBbYyZz  Options
Country Hame 2 Lolor .l' ﬂl
Size: 825 - 3 .
‘AaBbYyZz T— 20. Click Next on the wizard.
Country Mame 3 . . .
N [5][7] Use this panel to specify at what scale your annotation
T ® will be displayed with the font size you specified in the
Cop _ Moesmbok | Symbol Selector dialog box. If you zoom in to a larger
_see | Fem | scale, the annotation will appear larger, and if you zoom
At =L | =1 out to a smaller scale, the annotation will appear smaller.
Mew Feature Class [7]

The Symbol Selector dialog box lets you set the font,
. Specify the reference scale for the annotation.
color, and size of the text used to annotate your e e s et et S g i e i

panel. If you zoom in to a larger scale than the reference scale, the annotation will appear
features larger. and if you 200m out ta a smaller scals the annatation will appear smaller

] ) Reference Scale 1 Imnn —_®
15. Click the Bold and Italic buttons. Mooz [Fo =
16 ) Chck OK . ¥ tutomatically create annotation when new features are added. I—_@

17. Click Label Placement Options.

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

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

19. Clle OK < 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.

1. Start ArcMap by clicking the Launch ArcMap button in
ArcCatalog.

3| QS w2

BUILDING GEODATABASES

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.

lDEE& X i m@ o o | &0 4|8 W

Losk s [ water =l | calmmle| £ )

2 Anno_15_20 srals Trtplant

95 Anno_25_28 Pipencasement [ Vaults

% Anno_5_19 Prodwelll oy wateriet

%] DistDiam [ Prodweliz [ waterNel_Junctions
Distribmains Pumpstat

[E] Spsvalves

(2] Tanks

[&] TransDiam

Transmaing

Mame [LateralDiam: Latersls Add

Cancel

Show of ype: [ Datasers and Layers (1) |

o]

3. Navigate to the Water feature dataset, select the
Laterals and LateralDiam feature classes, and click
Add.

The data is added to your map. You will now annotate
the annotation features.
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4. Click the Select Features button on the ArcMap Tools
toolbar.

ORCH

WK mA
AR W

0@
L
W
O 4

& 7

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

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

% _Untitled - Arclnfo - ArcMap

File Edit “iew Insert Selection Tools ‘window Help

SR e e

| Edtar = | & | # ~ | Vo [Cee Now Feata =
=
= £ Layers
LateralDiam
Bl Laterals
—_ Copy
X Remave

Open Attribute T able

Jains and Rielates 3
& Zoom To Layer
Wisible Seale Fiange »

& #2 Zoom To Selected Features

Label Features [ Clear Selected Features
Corert Labels toérmotation 5 Switch Selection
2 Corvvent Features to Graphics B Sslect &l
Data » Copy Recards For Selected Featurss

Save As Layer File ed Features

Propestiss

Create Layer From Selected Features
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The Annotate selected features dialog box appears. Use
the defaults for this operation.

7. Click OK.

Annotate selected features | %]

Select which of the related annotaiton classes to add
annotation to.

[v]LateralDiam

I™ Add unplaced labels to overflow windou.

Cancel |

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. Next, 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 2. Browse to the Layers folder under your tutorial directory
convenient, you can create layers from your geodatabase and type “Water laterals™ for the name of the new layer.
data apd use these layers in ArcMap. Most of the layers . 3 Click Save.
you will need have been created for you; they are stored in
the Layers folder in your tutorial directory. In this exercise, savetoerts
N Lack ir - = i
you will create new layers for the Laterals and the e lg‘” g = g‘ g‘%@'
1 IS 1am Laper.|pr umpstat. lpr itplant. lyr
LateralDiam feature classes. el Sy b M
€3 Fittings lyr > Road_eop 3 W aterNet_Junctiors lyr
. €3 Galewalves.lyr @Hoa_dNames Layer.lyr
Creating the Laterals layer i iane - W
e
ipencasement. iy 5 Tanks.lyr
1. In ArcCatalog, right-click the Laterals feature class and Gttt
click Create Layer. Mews [ o] —e
20 Arcinfo - ArcCatalog - C:\arcgishArc Tutor\Buildi Save as ype: [Layer files %] =l Caricel
J File Edit Yiew Go Toolz Help
w3 BB K| EES e
Locatione — [Charcaisidre T utor BuldingsGeodstabsssit: The new layer iS Created. YOU. Wlll mOdlfy the properties
|
o of the layer to add symbology.
- DY
(g C\Data
(@ CharcgissareT utor\BuidingsGendatabase
= Layers
B s
B Landbase
E-R Water
Diistribmaine
=] Fittings
=] Gatevalves
=] Hydrants
Fipencasement
Pradwell
=] Prodwel2
Pumpstat
59 Sysvalves
[ Tanks
Transmairs
Trtplart
=] Vauls
DistDiam
[E] TransDiam
ol
El :ﬁte' ¥ Delets
B e
E Anno Analize
R
T

owner, dat
[+ Database Connes eie] B o)

-8 Geocoding Servit—————————
B, Search Resuts | [ Bropetties..

LG Intamat Sarnare
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- Arcnfo - ArcCatalog - C:\arcgis\ArcTutor\Buildi

J File Edit ‘iew Go Took Help
||| e % I
J Locatiorr [ hamgishéroTtor BuldingalGendatabaseil
£

o
o

{@ C:\Data
a CharcgisArcTutarBuildingaGeodatabaze
B Lapers
£ Dimensions
@ DiztDriam Layer
@ Distribrnaing
@ Fittings:
4% Gatevalves
4% Hydrants
&% Parcels
= *@ Pipencasement
&5 Prodwell
&3 Prodwel2
= @ Pumpstat
= @ RoadMames Layer
= @ Road_cl
@ Road_eop
4 RRline
@ Sysvalves
@ Tarks
5 TransDiam Laper
& Tiansmains
= @ Titplant
= @ Yaults

- @ Waterst_ LCopy Ctr+C
{5 Montgomery 2 Delete

[ laterals
-{2] owirer.dat e
[E:] % Database Connect Create Laper.

H Geocading Service
[E:) 9\ Search Results
-

Fename

._0

4. Open the Layers folder in the ArcCatalog tree, 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 Prcperties

|D|aw categories using unique values of one field. mpal.
"Value Figld | | Ealor Schem; 0
= TYPECODE j| { - ‘
Brrror ) | | o
Match to symbols in a
Quantitios Symbol [ Value [ Label [ Count
Charts <all other valuess <all other walugs>
Multiple Attributes e adini s iEFEDR
] Unknown ? e
1 Hydhrant laterals i
2 Fire latersls ? !
3 Service lalerals i !
bddlVabues | AddVaues.. | Remove Values |

0K || Cemcel |

Aol |

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.

[Symbol Selector~~~~___________________________________|EHA|
Category: | 4l I IR —

Highway

Exprssway Ramp

Collector Stieet  Residential Street Railioad

Highway Ramp  Expressway :I
~ Optians

- coor [
Major Road  Arerial Sheet width:  [15 —=

— N Fropeties.
Boundary, EBoundary, State Lo Sptiels =
National

e -

(o) o)
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7. Double-click the colored line next to Hydrant laterals. You have successfully imported coverage and INFO data
into your geodatabase and created subtypes, rules, a
geometric network, and feature-linked annotation. Now you
will create a topology.

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, so it does not have to be set
in the layer.

(98]
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Exercise 8: Creating a topology

In Exercise 5 you created a geometric network. A
geometric network is a specialized type of topological
relationship that allows network tracing, analysis, and
editing. In this exercise, you will create a geodatabase
topology. A geodatabase topology allows you to specify
rules that control the spatial relationships of features in a
dataset. There are a variety of topology rules that you can
apply to your data, depending upon your organization’s
requirements. You will only apply two topology rules to this
dataset.

Creating a topology

You'll create the topology to regulate two types of spatial
relationships in this dataset. The first is that parcels should
not overlap, and the second is that parcels that have been
classified as residential must fall within blocks that are also
classified as residential.

1. Navigate to the Landbase dataset in ArcCatalog.

Elg tontgomeny. mdb

& Landbasr
E‘P% Anng LCopy Chl+C
-5 Bloct B Eosie il
-l Dime x Delete
&l Parcy
/=] Foad Fename F2
] Foac Refresh
&
EE‘:E Fregistends Versianed
E-E‘P ‘e ater Arialize
2 Anne

- Anng Feature Class. .

Disth Irmpart » Eelationship Class...

-] Distri

=1 Fittiru Export 4

-] Gate Properties... Faolyaon Feature Class From Lines...
2] Hudh 2 Geometric Network ..

= Pinencassment

184

98]

This dataset contains several feature classes. You will
create a topology using two of the feature classes:

Parcels and Blocks.

Right-click Landbase, point to New, and click Topology.

The New Topology Wizard starts. The first page

provides a brief description of the wizard.
Click Next.

Hew Topology

Thiz wizard will help vou build & new
topology.

A topology allows you to model the
integrated behavior of different data
types.

Some examples include modeling
adjacent land parcels or soil
polygons, coastline and country
boundaries. a roads netwark. road
and bug routes, and nested
geography [censuz information).

< Back Cancel
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The wizard presents a default name and cluster
tolerance for the topology.

Mew Topology [ x|

Enter a cluster tolerance:

0000014841

The cluster tolerance iz a distance range in which all vertices and
boundaries are conzidered identical, or coincident. Yertices and
endpointz Falling within the cluster tolerance are snapped together

The default value iz bazed on the precizion defined for the spatial
reference of the featurs dataset.

¢ Back I Mest » I

Cancel |

The cluster tolerance is based on the precision of the
Landbase dataset’s spatial reference. This dataset has a
limited geographic extent, with an east—west coordinate
range of 498,461-515,641 feet and a north—south
coordinate range of 674,377-691,556 feet, or about 3.25
miles in each direction. Because of its limited extent, the
dataset can support a very high precision: 124,999 of the
2.14 billion available geodatabase storage units per
spatial reference linear unit. The linear units are feet, so
this dataset can store, within this small area, differences
in position as small as 8 x 10 feet. The default cluster
tolerance will make parts of features within

1.6 x 103 feet of each other snap together.

You will accept the default name and cluster tolerance
that the wizard provides.

4. Click Next.

BUILDING GEODATABASES

5. Check Blocks and Parcels.

New Topology (]

Select the feature classes that will participate in the tapalogy:

O=lRoad_cl
O=l Road_scp
O RRline
Blocks L
Parcel: |

Select All |
Cleardll | e

4] |+

< Back I Hest = I Cancel

These feature classes will participate in the topology.

One of the topology rules that you’ll create will concern
the Parcels feature class, and the other will be between
one subtype of Parcels and one subtype of Blocks, so
both Blocks and Parcels feature classes must participate
in the topology. If one of these feature classes were
already participating in another topology or a geometric
network, or if they were registered as versioned in a
multiuser geodatabase, it would not appear in the list of
feature classes available to add to this topology.

6. Click Next.

The next page of the wizard allows you to set the
number of topology ranks and the rank of each feature
class in the topology.
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Ranks allow you to ensure that more accurately collected
features are not snapped to the position of less accurately
collected ones when the topology is validated. For example,
if you were including a feature class that was collected
using a survey grade global positioning system (GPS) unit
and a feature class digitized from a 1:1,000,000-scale
source map in the same topology, you might assign the GPS
feature class a rank of 1 and the 1:1,000,000-scale source
feature class a rank of 5. If you were to validate the
topology, parts of features that fell within the cluster
tolerance would snap together, with the less accurate ones
moving to the location of the more accurate ones. The GPS
features would not be moved to the position of the
1:1,000,000-scale features.

You can assign up to 50 different ranks, with 1 being the
highest rank. In this topology you will assume that all the
feature classes are based on equally accurate data, so you
will not assign more than one rank. Parcels and Blocks
have equivalent levels of accuracy, since Blocks were
derived from the parcel features.
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7. Type “17 for the number of ranks.

New Topology

Each feature class in a topalogy must have a rank assigned ta it to contral
how much the features will move when the topology iz validated. The higher
the rank., the less the features will move. The highest rank is 1.

Erter the number of ranks [1-50): |1 Bl | e

Specily the rank. for a feature class by clicking in the Fank column:

Feature Class | Rank |
1
1

< Back I et » I Cancel

8. Click Next.
9. Click Add Rule.

New Topology

Specify the rules far the topalogy:

Feature Class | Fule

| Feature Clazz | Add Fule. = _ e
Femayve |
EEmoye &l

Load Rules.. |
Save Hules. |

< Back I et » I Cancel
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10.

11

12.

Topology rules allow you to define the permissible
spatial relationships of features within and between
feature classes that participate in the topology.

Landownership parcels are usually not allowed to
overlap each other. You will add a rule to prevent your
parcel features from overlapping each other.

Click the Features of feature class dropdown arrow and
click Parcels.

Add Rule EHE

Features of feature class ~ Rule Description

| i An area must not overlay
== @ annther area from the: same
layer,

P} Any area where festures
K averlap Is an error.

[V Show Emors

IF‘ameIs

© 6

Feature olass

Cancel

Click the Rule dropdown arrow and click Must Not
Overlap.

Click OK.

You’ve created a rule governing the topological
relationship of features within the same feature class.
Next you’ll create a topology rule governing the
topological relationship of features in particular subtypes
of two different feature classes. Specifically, you’ll
make sure that residential parcels are covered by, or
contained within, blocks also designated as residential.

BUILDING GEODATABASES

13. Click Add Rule.

Mew Topology | x|

Specify the rules for the topology:

Feature Class | Fule | Feature Class |
Add Rule..
Parcels Muszt Nat Dwverlap _®
Eemae |
Remove &l |
Load Rules... |
Save Rules... |

¢ Back Cancel |

14. Click the Features of feature class dropdown list, click

the plus sign beside Parcels, and click Residential.

Add Rule [ 2] %]
Features of feature class ~Rule Description —————————————————
— = 4 area must not overlap
Parcels  Resideriial —I Qj another area from the same
Blocks layer.
B Parcels
LN il <:Q Ay area where features
avelap i an erar @
[¥ Shaw Ermors
0K Cancel

Residential is a subtype of the Parcel feature class that
the planning department uses to represent parcels where
people live.
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15. Click the Rule dropdown arrow and click Must Be

Covered By.

Add Rule

Features of feature class,

1~ Rule Description

|Pacels : Residential

Fiule:

LI An area must not overlap

Must Mot Overlap

Any ares where features

anather area from the same

bust Not Overlap
Must Nat Have Gaps
Must Nat Overlap \With

Must Cover Each Other

Tesselale:
Boundary Must B Cavered By

Must Be Covered By Feature Class OF

overlap is an emmar.

L8}

¥ Show Enors

- 1

Cancel

18. Click Next.

Hew Topology

Specify the rules for the topology:

Feature Clazss | Fiule

Parcel: tdust Mot Overlap
Parcels : Fesiden.. Must Be Covered By

| Feature Class |

Blocks : Reside...

Femoyve

Remove Al

Load Rules..

Save Rules..

il LLE

16. Click the Feature class dropdown list, click the plus sign
beside Blocks, and click Residential.

Add Rule

Features of feature class:

[2]x]

Rule Description

IParceIs Residential

£l

An area festurs in one layer
must be contained within &

b feature from the another
Fiule: ayer.
[Mst Be Covered By = | 4l
that is nol contained within 5 Hesionolong
Feature class: @ feature from the second
Blocks LI layer is an error,
1 Biodks

MNon-esidential

¥ Show Erors

Parcel

oK Cancel @

< Back I Mlest > I

Cancel

19. Click Finish.

Surnmary:

Mame: Landbase_Topalogy

Cluster Tokerance: 0.00001 64341

=]

Feature Claszes:
Elocks, Rank:1
Parcels, Rank:1

17. Click OK.

Rules:
Parcels - Must Nat Dwverlap
IParceIs : Residential - Must Be Covered By - Blocks : Residential

The topology rule is added to the list of rules for this
topology.

< Back I Firizh I Cancel |
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20.

After the topology is created you have the opportunity
to validate it. You do not need to validate the topology
immediately after creating it. Depending on your data
and your work flow, it may make sense to assign
different areas to data editors to validate and edit within
ArcMap.

Click No.

New Topology

The new topology has been created. *ould pou like to walidate it now?

The topology appears in the Landbase dataset.

5@ tontgameamny. mdb
EI'-E'jl Landbaze
----- & bnno 2 22

& Blocks

=l Dimensions

] Landbase_Topolagy —— Topology
&l Parcels

-2 Foad_cf

-2 Foad_eop

-[2] Roadiames

- RRline

I'_—'I--'-E'P W ater

----- 22 &nno_15_24

----- 2 &nno 523

2] DistDiam

BUILDING GEODATABASES
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Exercise 9: Loading coverage data into a geodatabase topology

Imagine you manage water resources for a county. You
want to create a geodatabase from existing data in
coverages. You will import the relevant feature classes
from a group of coverages for a reservoir, its flood stage
inundation area, and contributing streams, as well as ponds,
wells, and springs within the watershed. You will then add
topology rules that would be useful for managing this data.

Navigating to the data and creating a geodatabase

First you’ll find the existing data and to create a
gcodatabase.

1. Navigate to the TopologyData folder in the
BuildingaGeodatabase folder.

ECI ArcTutor
EICI Buildingal endatabase
D Layers

=423 TopolagyD at = o
B basin_utr Lopy  Cul+C

nhd_utrn &2 Paste  Chl+

nhdpt_ut
nhd food | Delete

G fdontgomeny

EEG

Fename F2

t laterals Befrash
2] owner dat
H-{] EditingwitharcGl Folder
-1 Editor g [m——
-] Geting_Started
Propertjes.. Laper..
=== Group Layer
Shapefile..

Coverage Relationship Class. ..
Arclnto Warkspace

dBASE Table

IMFD table...

Coverage.
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2. Right-click TopologyData, point to New, and click
Personal Geodatabase.

A new personal geodatabase is created in the
TopologyData folder. The temporary name, New
Personal Geodatabase, is selected so you can easily
rename it.

(98]

Type “CountyWater” and press Enter to rename the
gcodatabase.

©

Cantents |F'revie I Metadalal

Mame | Tupe
E County/ ated Perzonal Geodatabaze
S basin_utm Coverage
ﬁ' nhd_utm Coverage
P nhdpt_utm Coverage
nhd feode Infa T able

You will be creating a topology to control the spatial
relationships between some of the features and feature
classes. Feature classes that participate in a topology must
have the same spatial reference, so they must be in the
same feature dataset. Since this geodatabase does not
contain a feature dataset, you will create one.
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Creating a new feature dataset

Geodatabase feature datasets can contain a number of
feature classes that share a spatial reference. Because the
feature classes share a spatial reference, they can
participate in topologies and geometric networks with other
feature classes in the dataset. In this step you will create
the dataset and calculate the correct XY domain for your
data.

1. Right-click the CountyWater geodatabase, point to New,
and click Feature Dataset.

Contents | Previewl Metadatal

Marne | Type
%;:?:::ter Copy e ZleGeodatabase
S nhd_utm B Paste Coled he
Erhdpt_utm | B Delete ge
mhd feade Rename P2 e

Refrezh

Feature Dal
Impart » Feature Class...
Table...

Relationzhip Class...

EJ Compact Database

[, Search...

Disconnected Editing — #
Prapertjes...

The Feature Dataset dialog box appears. Next, you’ll
name the dataset.

BUILDING GEODATABASES

2. Type “WaterResources™ in the Name text box.

Feature Dataset | x|

Name: IWalerHesUulces

— Spatial Reference

Description:

Linknown Coordinate Spstem :l

L o

I~ Show Details Edi... |

3. Click Edit.

The Spatial Reference Properties dialog box appears.

2]

You will import the coordinate system information from

one of the coverages.
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4. Click Import.

Spatial Reference Properties

Coordinate Systemn |><N Domainl 4 Domainl ] Domainl

Marne; |U rknos

Dretails:

Select...

f

Mew = |

o Edifi.. |
[Elear |
Saveds.. |

I

Select a predefined coordinate system.

Irmpart & coordinate system and X7, £ and M
daomainz from an existing geodataset [e.q..
feature datazet, feature class, raster).

Create a new coardinate system.

Edit the properties of the currently selected
coordinate syztem.

Setz the coordinate system to Unknown,

Save the coordinate system to a file.

5. Navigate to the TopologyData folder.

Browse for Dataset

Lok in ICI TopologyD ata

o el oalswler| = =

.1 Countyw ater. mdb

Marne: Inhd_utm Add —e
Show of type: IGeographic datazets j Cancel |

(a]8 | Cancel

Apply

The Browse for Dataset dialog box appears.
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You will import the coordinate system information from
the nhd utm coverage. This coverage is a small area
clipped from one cataloging unit of the National
Hydrography Dataset. It has been projected from
geographic coordinates into the Universal Transverse
Mercator coordinate system.

. Click nhd_utm.
. Click Add.

The Spatial Reference Properties dialog box now shows
the coordinate system information imported from the
coverage.
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Spatial Reference Properties

Coordinate System IXN Domainl z Domainl b Domainl

M arne: |N.QD_1 933 UTM_Zone 120

Details:

Aliaz
Abbresiation:
Remarks:
Frajection: Transwverse Mercator
Parameters:
Falze_E asting: 500000000000
Falze_Marthing: 0.000000
Central_Meridian: -111.000000
Scale_Factor: 01999600
Latitude_OF_Qrigin: 0.000000
Linear Unit: kMeter [1.000000)
Geographic Coordinate Spsten:
Mame: GCS_Maorth_American_1983

=

Importing the coordinate system information from an
existing coverage or feature class is one way to set the
spatial reference for a feature dataset. It is best to use
this method when the dataset that you’re importing the
coordinate system from covers the full extent of all of
the feature classes that you plan to load into the new

dataset.

ArcCatalog sets the precision and XY domain of the
dataset using the extent of the data that you’re importing
the coordinate system information from. This has the
advantage of guaranteeing that the source data will fit
within the dataset and be stored with the maximum
possible precision. However, the maximum precision is
not necessarily the best precision, and the default XY
domain is typically only about two times the extent of the
coordinate system source dataset’s largest dimension. If
you expect that you will need to add data beyond this
extent, you should manually set the precision and XY
domain of the dataset. You cannot load a feature class

BUILDING GEODATABASES

into a dataset if it has coordinates that fall outside of the
dataset’s XY domain, and you cannot change the XY
domain of a dataset after it has been created.

8. Click the X/Y Domain tab.

Spatial Reference Propesties

Coardinate System IXN omainl Z Domain | M Domainl

[ arme: |N.QD_1 983 UThM_Zone_12M

D etails:
Aliaz: -
Abbreviation:
Femarks:
Drmimmbimie Temmmi imenm bl mem mbme
Spatial Reference Properties

Coordinate System  #47 Domain |Z Domainl b4 Domainl

The coordinate range. or domain extent of the feature class, is
dependant upan the minimum 2 &, marimon = &, and Precision
valuez. The Precizion iz the number of system unitz per unit of meazure,
and therefore specifies the dearee of rezalution.

Man |389858.022954835
Min v |4083594-38055231 Mas ¥: |4221023.33395031
Frecision: |15824.9999854481

Min

The default minimum and maximum X and Y values are
adequate to store this data, but your county is somewhat
larger than this small watershed, and you plan to add
some data from surrounding counties as well. You will
need to change the XY domain values.
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The default extent of this dataset is about 137 km in the
X and Y dimensions. For such a small area, the
geodatabase is able to store coordinate values very
precisely—in fact, much more precisely than the quality
of this data warrants.

The geodatabase stores coordinates in storage units that
have integer values. It uses the precision as a scale
factor to convert the coordinates to floating point
coordinate system unit values for ArcMap. The precision
indicates how many storage units are allocated to each
coordinate system unit. The coordinate system units for
this dataset are meters and, as there are about

2.14 billion internal storage units available to the
geodatabase to store the 137,000 m (137 km) extent, the
current default precision of 15,624 storage units per
meter will store coordinates to under a tenth of a
millimeter. Increasing the extent of the dataset will
decrease the precision because of the fixed number of
internal storage units.

Your best data is accurate to a couple of meters, but you
plan to add other data to the dataset in the future that is
accurate to a couple of centimeters. When you change
the extent of the data, you will set the precision to be
certain that, in the future, the dataset will be able to
store better quality data with adequate precision.

Because you work closely with neighboring counties, you
plan to eventually add data that extends 200 km to the
west, 200 km to the south, 200 km to the north, and

600 km to the east. The current minimum X value for
the dataset is 232,419.069546635 meters. You want to be
able to add data up to 200 km to the west, so you
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subtract 200,000 meters from the current minimum X, to
get a new minimum X value 0f32,419.069546635. This
rounds to 32.419.

9. Type “32419” in the Min X text box.

Spatial Reference Properties

Coordinate Spstemn 24| Domain |Z Domainl b Cromair

The coordinate range| or domain extent of the feature class, is
dependent upon the rhinimum 3 & 7', masimum > &Y', and Precizion
valugs, The Precizionjiz the number of system units per unit of measure,
and therefore specified the degres of resolution.

Min [ M [237ER0271458663
Min 523 b & |5231 0R2 02555231

Precizion: IS14.BD238122308?

10. Double-click the contents of the Min Y textbox.

You want to be able to store data up to 200 km to the
south, so you’ll subtract 200,000 from the current Min Y
value, to get 3,883,584.38055231. This rounds to
3.883.584.
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11. Type “3883584” in the MinY text box.

Spatial Reference Properties

Coordinate Spstem  #47 Dlamnait IZDomain 4 Diomain

The coordinate range, dr domain extent of the feature class, is
dependent upon the mirjimurm & & v, maximum = &, and Precision
walues. The Precizion iz|the nurmber of spstern units per unit of measure,
and therefore specifies the dearee of resolution.

b 3¢ |3241 | bl e 3 I23?9902.?1454583
hin |3883584 [ETR |823‘| 0E8.02555231

Precizior:

12. Double-click the Precision text box.

The precision was recalculated when you increased the
extent of the dataset by decreasing the minimum X and
Y values that it can store. The present value, 914, will
allow the dataset to store data with millimeter-level
accuracy. As you anticipate only needing centimeter-
level accuracy, you’ll change the precision to 100. This
will allocate 100 internal storage units to each meter,
one for each centimeter.
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13. Type “100” in the Precision text box.

Spatial Reference Properties

Coordinate System  #4 Domain |Z Domain | b4 Domainl

The coordinate range, or domain extent of the feature clazs, ix
dependent upon the mihinum =< & Y, maximum = & v, and Precjzi
walues. The Precizion i the number of systern unitz per unit of neazure,
and therefore specifies the dearee of rezolution.

b 3 |324'IS [FETES
Mlin |3883584 b an |25358420. 45
Precisior: 100

14. Double-click the Max X text box.

The maximum X and Y values were recalculated when
you changed the precision and selected the Max X text
box. The new maximum X value is 21,507,255.45. The
old maximum X value was 369.858. You were planning
to increase it to allow data from as far as 600,000
meters (600 km) to the east. As 21,507,255.45 is
significantly more than 969,858, there will be enough
room to add data to the east.

Similarly, the new Max Y value of 25,358,420.45 is
greater than the 4,421,023.0 that you would need to
ensure that data as far as 200 km north of the default
extent could be added.
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15. Click OK.

Spatial Reference Properties

32419
3083004 25358420.45

100

You’ve set the coordinate system and defined the XY
domain for the dataset so it can contain data for the
arca you need at the right precision.
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16. Click OK.

Feature Datazet

=

The new WaterResources dataset is created in the

CountyWater personal geodatabase.
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|| Corterts | F‘reviewl Metadatal

-3 ArcTutor =]
B3 BuidrgaGieodatabase LiEme | Type |
B0 Layers @Walerﬂesources Perzonal Geodatabase Feature Dataset

=+ TopologyDiata
-5 |Countywater
5P basin_utm
B nhd_utm
B nhdpt_utm
nhd foode
I ontgomery
! laterals

owner. dat

-1 dilinuWiIhAlcF\S _ILI
l »

In the next section you’ll explore the coverages that contain
the feature classes that you will add to the new dataset.

Exploring coverage feature classes

Coverages may contain a number of feature classes. The
data that you will import into the dataset is stored in several
feature classes in three different coverages.

1. Click the plus sign to see the contents of the nhd_utm
coverage.

1 2 o

= Conterts Pidview | Metadatal
-

AP basin_jtm
EER nhd_ut
..[) [

&l polgan

-[E regionIm
- [E regior.rch
-[E regionwh

3 tic

-0 nhdot utm hd )
4 » Preview: I Geagraphy - l

2. Click the arc feature class.

3. Click the Preview tab.
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You can see the features that are stored in this feature
class.

The feature classes in coverages are topologically
related to each other. The first feature class listed in this
coverage is an arc feature class. Arc feature classes
store linear features. In this coverage there are two
route feature classes. Routes are linear features that are
collections of the features in the arc feature class. There
is a single polygon feature class. Polygon feature classes
are built from features in the arc and label feature
classes. Each polygon is defined by a set of linear
features from the arc feature class and has attributes
stored with a label point from the label feature class. In
this coverage there are three region feature classes.
Regions are area features that are collections of
features from the polygon feature class.

4. Click the Zoom In tool.

[@aae el
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5. Click and drag a box around the southeastern part of the 6. Click the polygon feature class.
arc feature class in the Preview tab.

(6]

@ . [P basin_utr

. y i B rhd_utm =

7 - T A e

o ‘%\ @ ! [ label
=0 1

1 node
T é’/.ﬁ & fegonn
-, f ; —..

=l Conterts  Preview |Metadala
-

(8l region.ich
(Bl region.mb '
[l route.drain J
_e -] routerch =
-] tic _’I—I

< [—
F-5 rhdot ptm =
4 | 3 Preview: IGengraph_u 'l

( You can see a group of area features that look like
puzzle pieces fitted together in the shape of a reservoir.

7. Click region.wb.

= Contents Preview | Metadata
-S3P basin_utm =]
28 =
You can see a pattern that is like a stream channel
system, except that it has some extra lines. These lines & polveon
are present to define features in the polygon feature jjj ol
class. §=t coone ‘ %E o
;| loute:rch -
-] tic ll I _’I—I
< £ oot | I _;l_l Preview: IGengraph_u 'l

Now you can see a smaller area feature that is not
divided into parts. This region feature represents the
usual fill level of the reservoir. It is composed of some of
the features from the polygon feature class.
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8. Click region.Im.

(8]

Contents  Preview | Ietadata

Ll

B-EP basin_utmn

E-EP rkd_utm =
] e
- label

-] node
B palygan

& regior.rch
-[E] region.wh

rote. drain J

route.rch _lj
.
3] tic _lll ﬂ | 3
»

Preview: I Geagraphy - l

You can see a larger area feature with a hole in it that
matches the reservoir. This is the flood zone for the
IE€SErvolr.

9. Click route.rch.

o

Cortents  Preview | Metadata |

K Al

Ll

EHEP basin_utm
=P nhd_utm

[
L - il

i
]--J@ nhdpt_utm

[ I )
Freview: I Geography j

[
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You can see the streams plus flow lines through the
reservoir. The lines that define the reservoir and flood
zone boundary are not part of this route feature class.

The other two coverages in this folder are basin_utm
and nhdpt_utm. Basin_utm has one polygon feature
class that contains a polygon that defines this watershed.
Nhdpt_utm contains a point feature class with a set of
points that show the locations of springs, wells, and
gauging stations within the watershed.

You have explored the contents of the existing coverages.
Next, you will load selected feature classes into your new
personal geodatabase dataset.

Loading coverage feature classes into a dataset

You will only load some of the feature classes from these
coverages into the new dataset. The arc, label, and polygon
feature classes in the nhd_utm coverage do not need to be
loaded because they exist only to support the route and
region feature classes. Similarly, the arc and label feature
classes in basin_utm do not need to be loaded, as they only
support the polygon feature class.

1. Navigate to the WaterResources dataset that you
created in the CountyWater personal geodatabase.
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2. Right-click the WaterResources dataset, point to Import,
and click Coverage to Geodatabase.

{0 TopalogyData
Elg Countyiad ater
[ WaterResources

- basin_ utm LCopy Crl+C
=8P nhd_uim B2 Easte [Ekrl

Br, X b

5 node Fiename F2 2

pol}.lgon Refrazh

::3:2:::h Hegisten sz Yersioned ¥ [CAD to Geodatabiase..

| regionwb pnehze ﬁ C e to Geodatabase. .

oute.drain #° Shapefile to Geodatabase Wizard. .

' t;ute.rch Hew b ;" Shapefile to Geodatabaze...
- nhdpt_utm % Coverage to Geodatabase Wizard...
-[E2] nhd.foode Export »

Froperties...

The Coverage to Geodatabase dialog box appears. You
will load the stream data first.

* Coverage to Geodatabase HE
Input coverage: 0K |
I EI Cancel I

Select an exizting feature class in the coverage:

Help I

-

Output Geodatabase
IC arcgishanc T utorsBuildingai eodatabaset T opologyelrata EI

Select an existing feature dataset or enter a new one:

'+ aterFesources [

Enter the name of the new feature class

Output setting:
Coardinate Spstemn:

Grid Size:
Item Mames:

Configuration Kepwond:

[Change Seffings..
Batch - |
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3. Resize the ArcCatalog window so that you can see the
Coverage to Geodatabase dialog box and the ArcCatalog
window side by side.

4. Click and drag the route.rch feature class to the Input

coverage text box of the Coverage to Geodatabase
dialog box.

Input coverage: OK

il S
Iis\arctutor\buiIdingageodatabase\topologyd tatnhd_utm EI Cancel |

Select an exizting feature clazs in the coverage:

I route. rch j

Output Geodatabaze:
IE:\arcgis\ArcT utorsBuildingalGeodatabazeh T opologyD ata g

Help

Select an existing feature dataset or enter a new one;
IWaterHesources j

Enter the name of the new feature class:

Istreams e

Output zetting:

Coordinate System: HAD 1983 UTH Zone 124

Grid Size: 4E43. 36554907076
Item Mames: Some itemns changed.

Configuration K.epwaord:

Change Settings... | 6
Batch - |

5. Double-click the feature class name text box and type

“streams”.

6. Click Change Settings.

The Output settings dialog box appears.
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7. Click the Item names tab.

Output settings

Spatial reference Girid size: Item names | Qu At I 4

tem to field mapping

Original Fields Original Errar Corected Fields | Delete Field?

FID Mone OBJECTID Mo

Shape Mone Shape Mo

RCH# Irvealid character | RCH_ Ma 0
RCH-ID Ireealid character | RCH_ID N 9
COM_ID Mone COm_ID 0

RCH_CODE Mone RCH_CODE Mo

RCH_DATE Mone RCH_DATE Mo

LEVEL SOL keyword LEVEL_ Ma

METERS Mone METERS Mo

GMIS_ID Mone GNIS_ID Mo

MHAME Mone MHAME Mo

Mote: Click cellz in the third column ta change EEre |
the output colurmn names.
Help | ak. | Cancel |

®

8. Click in the Delete Field? column for the RCH# field and
click Yes in the dropdown list.

9. Repeat the process to delete the RCH-ID field. RCH#
was an internal identifier that the geodatabase will not
need. RCH-ID was a user-assigned ID that was
superseded by the COM _ID field.

10. Click OK.

BUILDING GEODATABASES

11. Click OK.

* Coverage to Geodatabase [ 2] =]

Input coverage: 0K _m
isharctutortsbuildingageodataba: ologudatainhd Lt @l Cancel |

Select an existing feature class in the coverage: Help |
I route.rch j

Output Geodatabaze:
IC: YarcgisidreTutar\Buldingali eodatabazet TopolagyD at EI

L

Select an existing feature dataset or enter a new one:

]
Enter the name of the new feature class:
shreams
Output setting
Coordinate System: MAD 1983 UTM Zane 124
Grid Size: 4643, 36554907076
Item Mames: Some items changed.

Configuration Kepword:

Change Settings. .. |
Batch -

The new stream feature class 1s loaded into the
WaterResources feature dataset.

Contents  Preview | Metadatal

[

=1 TopologyDiata

-5 Countywater

B WaterResources
"

[]--@P basgin_

=R nhd_utm

polygon

region.Im

region.ich

egion.wh

oute.drain

oute.rch ;I Previewn: Geography A
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12. Repeat the process you used in these steps to load the
remaining feature classes.

A compressed copy of the final geodatabase, named
CountyWater.zip, is located in the TopologyData folder, if
you choose to skip the data loading process.

Feature class name

New feature class name

nhd_utm:
region.wb

region.lm

basin_utm:

polygon

nhdpt_utm:

point

waterbodies

floodzones

watershed

hydro_points

Each feature class has some fields that may be deleted.
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Feature class

Delete fields

nhd_utm:
region.wb

region.lm

basin_utm:

polygon

nhdpt_utm:

point

AREA, PERIMETER, WB#, WB-ID
AREA, PERIMETER, LM#, LM-ID

AREA, PERIMETER,
BASIN_UTM#, BASIN_UTM-ID

AREA, PERIMETER,
NHDPT UTM#, NHDPT UTM-ID
$POLYGONID, $SCALE, $ANGLE

Creating a topology

Now that the feature classes have been loaded you will
create a topology to regulate certain spatial relationships
between and within these feature classes.
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1. Right-click the WaterResources feature dataset, point to
New, and click Topology.

2| Conents |F’rawew| Meladatal

B0 TopologyData -]
-5 Countiw/ater Harme | Type |
=P WaterResources 5 finnczones Personal Geodatabase Feature Class
floodzones Copy Chik Personal Geodatabase Feature Class

[ hydra_points = Easte [Bkr] Perzonal Geodatabase Feature Class
streams ¥ Delete Personal Geodatabase Feature Class
waterbodies = Personal Geodatabase Feature Class

watershed Fiename F2
(- B3 basin_utm BRefresh
E @d_utm Register fs Yersioned
e
] label finlyze
A I
polyaan - P Feature Class

Tegion.Im Import » Relationship Class:
region.rch Evnot
- tegion. wh ot >

route. drain Properties. Folygon Featdie Class From Lines,
il ;m_l— '/"" Geometric: MNetwork.

2. Click Next.

Hew Topology

Thig wizard will help vou build & new
topalogy.

A topology allows pou to model the
integrated behavior of different data
types.

Some examples include modeling
adjacent land parcels or soil
polegons. coastline and country
boundaries, & roads network., road
and bus routes, and nested
geography [census information),

< Back Cancel

BUILDING GEODATABASES

W

The default cluster tolerance is based on the precision
set when you specified the XY domain of the dataset.
Parts of features within 0.02 meters of each other will

be snapped together when the topology is validated.
Click Next.

New Topology | %]

Erter a name for your topolagy:

Enter a cluster tolerance:

ID.DZDBDE1 056

The cluster tolerance is a distance range in which all vertices and
boundaries are considered identical, or coincident. Vertices and
endpoints falling within the cluster tolerance are snapped together.

The default value is bazed on the precision defined for the spatial
reference of the feature dataset.

< Back Hext = Cancel
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4. Click Select All.

(5]

Mew Topology E

Select the feature clazses that will participate in the topalogy:
DE' hwdro_points
sireams Select Al :I__o
floodzones —
waterbodies Clear All
watershed
| 0

< Back Hest > Cancel

6]

All but one of these feature classes will participate in the
topology.
5. Uncheck hydro_points.

You do not need to manage any spatial relationships for
these point features.

6. Click Next.
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7. Click in the Rank column for the watershed feature
class and click 5.

Hew Topology [ ]

Each feature clazz in a topology must have a rank assigned to it to control
haws ruch the features will move when the topalogy is walidated. The higher
the rank, the less the features will move. The highest rank is 1.

Enter the number of ranks [1-50): |5 Z Fianfis... |

Specify the rank for a feature class by clicking in the Rank column:

Feature Class | Fank |

shreams 1

floodzones 1

waterbodies 1

watershed 1 _e
7
2
3
4
i

< Back I Mext > I Cancel

o

The watershed feature class contains the least accurate
data in the dataset. It was heads-up digitized around the
streams upstream from the reservoir to create an
approximate boundary. Since it is lower quality data, you
set it to a lower rank, 5. This will prevent features in
higher ranking feature classes from being snapped to it
when the topology is validated. The other feature

classes are all of equal accuracy, so you’ll leave them at
rank 1.

8. Click Next.
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There are a number of spatial relationships that you will
regulate with this topology. You want to be sure that
features in all of the feature classes do not overlap, that
the area features in the floodzones and waterbodies
feature classes do not overlap each other, and that the

stream features do not have pseudo-nodes.

. Click Add Rule.
Specify the rulez for the topology:
Feature Class | Fule | Feature Class |
Add Fiule...
Eemaye |
Eemave Al |
< Back Cancel
BUILDING GEODATABASES

10. Click the Features of feature class dropdown list and

1L

12.

click streams.

© 6

Add Rule
Fealures of feature class: - Rule Description ———————————————————
[scar A
Rule same |ayer.
/\ Anw line that overlaps iz an
s ~ erar,
Feature class:
| | | ——
¥ Show Errors
u] I Cancel

Click the Rule dropdown list and click Must Not

Overlap.
Click OK.

The rule is added to the list on this panel of the wizard.

New Topology E

Specify the miles far the topalagy:

Feature Class | Fule
streams tust Mot Overlap

| Feature Class | Add Rl

Femove
Remave All

Save Rules

< Back Hexst = Cancel
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You would ordinarily continue adding topology rules for
each of the topological relationships that you want to

define. The rules for this topology have
rule set file, so you will load them.

13. Click Load Rules.

New Topology E
Specify the mwiles for the tapalogy:
Feature Class | Rule | Feature Class I Add Pk,
streams st Mot Overlap

Bemove
Remave All

been stored in a

Save Rules..

< Back Mest =

Cancel

14. Navigate to the TopologyData folder.

14
Loak jr IaTopulogyData ﬂ gl
basin_utm

info

®

File narme: IWalerHesoulce_Topulogy_lules.lul Open j—
Files of type: [ Fuic Set Pl [~ Cancel

™ Open as (ead-orly
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15. Click WaterResource Topology rules.rul.
16. Click Open.

The Load Rules dialog box appears. If the feature
classes mentioned in the rules do not have the same
names as the feature classes in the dataset you can use
this dialog box to match them.

Load Rules | 7|
Rules to load:
Feature Class | Fiule | Feature Clazs |
zhreams usgt Mot Dwerlap
floodzones Must Mot Dwerlap
waterbodies Must Mat Dverlap
watershed bust Mat Dwerlap
floodzones Must Mot Owerlap With  waterbodies
shrearms Must Mot Have Peeu..

Each feature clazs from the rule set must be matched to a feature class in the
target bopology.

Specify the feature class by clicking in the T arget column:

Saource | T arget
flondzornes flondzones
watershed watershed
streams streams
waterbodies waterbodies

] 1 Cancel

17. Click OK.
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The rules are added to the topology.

New Topology [ %]

Specify the ules for the topalogy:

Feature Class | Rulz | Feature Class Add Rl |
streams Must Mot Overlap

flandzones Must Mot Overlap

waterhodies tust Mot Owerlap e |
watershed Muszt Mot Overlap

flondzones Muszt Mot Overlap ‘with waterbodies Remove Al |
streans tust Not Have Pseudos

Save Rules... |

< Back I Mest s Cancel

18. Click Next.

New Topology

Summary:

Cluster Tolerance: 00206051056

Feature Classes:
stieams, Rank:1
floodzones, Fank:1
waterbodies, Rank:1
watershed, Rank:5

Fules:

ztreams - Must Mot Overlap

flondzones - Must Mot Overlap

waterbodies - Must Mot Overlap

watershed - Must Not Dwverlap

flondzones - Must Mot Overlap ‘With - watertbodies
streams - Must Mot Have Pseudos

[4]

< Back Firjsh Cancel

BUILDING GEODATABASES

19. Click Finish.

Hew Topology

The new topology haz been created. Would you like o walidate it now?

o |

20. Click Yes.

| Cortents IF’reviewl Msladalal
EID TopologyD ata ﬂ I ‘
B3 Countysarater R Type
E‘_Ja e —— floodzones Personal Geodatabase Featurs Clase
& floodzores =] hydio_points Personal Geodatabase Feature Class
=] hypdro_paints shreamns Personal Geodatabase Feature Class
-[5] streams waterbodies Persanal Geodatabase Feature Class
~[E| waterhodies Hl ‘wiaterResources_Topal.. Personal Geodatabase Topology
] WaterResources_Te watershed Personal Geodatabase Featurs Clase
~[E watershed
-3 basin_utm
EEP rhd_utn
g -
K1 | » 4| |+

The new topology is added to the dataset and validated.

In this exercise you learned how to create a geodatabase
and a new dataset for loading topological data. You defined
the coordinate system and spatial reference, allowing room
to expand your data and specifying the precision with which
it would be stored. You loaded topological data from
coverages, leaving out unnecessary feature classes and
attributes. You created a topology to define a specific set of
permissible spatial relationships between features within
feature classes and between feature classes.
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In the first exercise in this chapter you learned how to begin
organizing data for a geodatabase in ArcCatalog. To learn
more about organizing data with ArcCatalog, see the
‘Spatial adjustment” chapter in Building a Geodatabase
and Using ArcCatalog.

In Exercise 2 you learned how to import tables and feature
classes into a geodatabase. To learn more about importing
data, see the ‘Migrating existing data into a geodatabase’
and ‘“Topology’ chapters in Building a Geodatabase.

In Exercise 3 you learned how to create subtypes and
attribute domains in a geodatabase. To learn more about
subtypes and attribute domains, see the ‘Subtypes and
attribute domains” chapter in Building a Geodatabase.

In Exercise 4 you learned how to create relationships
between objects in a geodatabase. To learn more about
geodatabase relationship classes, see the ‘Defining
relationship classes” chapter in Building a Geodatabase.

In Exercise 5 you learned how to build a geometric network
in a geodatabase. To learn more about geometric networks,
see the ‘Geometric networks™ chapter in Building a
Geodatabarse.

In Exercise 6 you learned how to create feature-linked
annotation in a geodatabase. To learn more about
geodatabase annotation, see the ‘Managing annotation’
chapter in Building a Geodatabase.

In Exercise 7 you learned how to create layers pointing to
feature classes in a geodatabase. To learn more about
creating layers to symbolize your data, see Using ArcMap
and Using ArcCatalog.
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In Exercise 8 you learned how to create a geodatabase
topology. To learn more about creating topology in a
geodatabase, see the “Topology” chapter in Building a
Geodatabarse.

In Exercise 9 you learned how to create a new dataset into
which to load topological data, and how to create a new
topology. To learn more about creating topology in a
geodatabase, see the “Topology” chapter in Building a
Geodatabarse.
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Glossary

active data frame

The data frame in a map that is currently being worked on—for example, the data frame to which
layers are being added. The active data frame is shown in bold text in the ArcMap table of contents.

alias
Another name for a field in a table.

aligned dimension

A dimension that runs parallel to the baseline and represents the true distance between the
beginning and end dimension points.

annotation
1. Descriptive text used to label features. It is used for display, not for analysis.

2. A feature class used to label other features. Information stored for annotation includes a text
string, the location at which it is displayed, and a text symbol—color, font, size, and so on—for
display.

3. The process of automating text placement or the text associated with a feature or an area on a
map.

arc—node topology

Arcs represent linear features and the borders of area features in a coverage. Every arc has a from-
node, which is the first vertex in the arc, and a to-node, which is the last vertex. Nodes indicate the
endpoints and intersections of arcs. They do not exist as independent features. Together they
define the direction of the arc. Arc—node topology defines connectivity in coverages—arcs are
connected to each other if they share a common node.

ArcIinfo workspace

A file-based collection of coverages, grids, TINs, or shapefiles stored as a directory of folders in
the file system.

ArcSDE

A gateway to a multiuser commercial RDBMS—for example, Oracle®, Microsoft® SQL Server™,
Informix®, and IBM® DB2®. ArcSDE® is an open, high-performance spatial data server that employs
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client/server architecture to perform efficient spatial operations
and manage large, shared geographic data. Was known as a
Spatial Database Engine™ (SDE®) before 1999.

asynchronous

Operations or events that do not happen at the same time. In
disconnected editing, modifying the properties of a check-out is
an asynchronous operation; changes made to the check-out in a
master geodatabase do not affect the associated check-out in a
check-out geodatabase.

attribute

A characteristic of a map feature. Attributes of a river might
include its name, length, average depth, and so on.

attribute domain

A named constraint in the database. An attribute constraint can
be applied to a field of a subtype of a feature class or object class
to make an attribute rule. Types of attribute domains include
range and coded value domains.

attribute table

A database management system (DBMS) or other tabular file
containing rows and columns. In Arclnfo, attribute tables are
associated with a class of geographic features such as wells or
roads. Each row represents a geographic feature. Each column
represents one attribute of a feature, with the same column
representing the same attribute in each row. See also feature
attribute table.

Attributes dialog box

A dialog box that lets you view and edit attributes of features
you’ve selected in ArcMap.
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azimuth

An angle measured from north. Often used to define an oblique
cylindrical projection or the angle of a geodesic between two
points.

behavior

Properties of an object in a geodatabase that describe how it can
be edited and drawn. Behavior includes, but is not limited to,
validation rules, subtypes, default values, and relationships.

buffer

A zone of a specified distance around features. Both constant-
and variable-width buffers can be generated on each feature’s
attribute values. The resulting buffer zones form polygons that
are either inside or outside the specified buffer distance from each
feature. Buffers are useful for proximity analysis—for example, to
find all stream segments within 300 feet of a proposed logging
area.

CAD

See computer-aided design.

CAD feature class

A feature class in a CAD dataset. A CAD feature dataset is
composed of feature classes representing all the points, lines,
polygons, or annotation in the CAD drawing—for example, a
CAD drawing may contain two line layers representing roads and
parcel boundaries, respectively. The CAD dataset’s line feature
class represents all features in both the road and parcel boundary
layers.

centroid

The mathematical or geographical center point of a polygon or
the midpoint of a line.
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check-out

A geodatabase entity that represents data that has been checked
out to or from another geodatabase.

check-out geodatabase

A personal or ArcSDE geodatabase that contains data checked
out from a master geodatabase.

check-out version

A version created in a check-out ArcSDE geodatabase when data
was checked out. This version is created as a child of the
synchronization version. Only the edits made to this check-out
version can be checked back in to the master geodatabase.

checkingin
The process of transferring changes to a master geodatabase.

checking out
The process of copying data to a check-out geodatabase.

circle

A geometric shape for which the distance from the center to any
point on the edge is equal.

circular arc

When creating features, it is often necessary to create a circular
arc. Instead of being made of numerous vertices, a circular arc has
only two vertices as endpoints. ArcMap offers four ways to
create a segment that is a circular arc. These include the Arc tool,
the Endpoint Arc tool, the Tangent Curve tool, and the Tangent
Curve command.

cluster tolerance

The minimum distance between vertices in the topology. Vertices
that fall within the cluster tolerance will be snapped together

GLOSSARY

during the validate topology process. The default cluster
tolerance is the minimum possible cluster tolerance, based on the
precision and extent defined for the spatial reference of the
dataset. See also fuzzy tolerance, used analogously in coverage
data model.

clustering

A part of the topology validation process in which vertices that
fall within the cluster tolerance are snapped together.

coincident

Vertices or boundaries are coincident when they are within the
cluster tolerance of one another. See also cluster tolerance.

column

The vertical dimension of a table. A column has a name and a data
type applied to all values in the column. See also item, field, and
attribute.

compress

The process of shrinking the size of a database or file. Improves
database performance by removing redundant rows shared by
multiple versions. The process can only be run by the ArcSDE
administrator.

computer-aided design

An automated system for the design, drafting, and display of
graphically oriented information.

conflict

In the versioning reconciliation process, if the same feature in the
edit version and reconciliation version have both been edited, the
feature is said to be in conflict. Resolving the conflict requires
you to make the decision as to the feature’s correct
representation using the conflict resolution dialog box.
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connectivity

1. In a geodatabase, the state of edges and junctions in a logical
network that controls flow, tracing, and pathfinding.

2. The topological identification in a coverage of connected arcs
by recording the from- and to-node for each arc. Arcs that share a
common node are connected. See also arc—node topology.

connectivity rules

Network rules that 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. In most networks, not all edge types can logically connect
to all junction types. Similarly, not all edge types can logically
connect to all other edge types through all junction types. There
are two types of connectivity rules: edge—junction and edge—
edge.

constraints

In real-world databases, an object’s attributes can’t have any
particular value based solely on what data types and ranges a
particular field type in the database allows. In reality, the
permissible values are a range or list of values.

construct features

The process of taking selected features from one or more feature
classes and creating new features in a target feature class in an
edit session. The Construct Features tool uses the input
geometries of the selected features to construct polygons or lines
following polygon boundaries, depending on the geometry of the
target feature class.

contiguity

In coverages, the topological identification of adjacent polygons
by recording the left and right polygons of each arc. See also
polygon—arc topology.
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control points

Points you establish on a paper map to represent known ground
points or specific locations. Control points are used to register a
paper map before you begin digitizing features on it with a
digitizer.

coordinate

A set of numbers that designate location in a given reference
system such as X,y in a planar coordinate system or X,y,z in a
three-dimensional coordinate system. Coordinates represent
locations on the earth’s surface relative to other locations.

coordinate system

1. A reference system used to measure horizontal and vertical
distances on a planimetric map. A coordinate system is usually
defined by a map projection; a spheroid of reference; a datum;
one or more standard parallels; a central meridian; and possible
shifts in the x- and y-directions to locate x,y positions of point,
line, and area features.

2. In Arclnfo, a system with units and characteristics defined by a
map projection. A common coordinate system is used to spatially
register geographic data for the same area.

coverage

A file-based vector data storage format for storing the location,
shape, and attributes of geographic features. A coverage usually
represents a single theme, such as soils, streams, roads, or land
use. It is one of the primary vector data storage formats for
Arclnfo.

A coverage stores geographic features as primary features, such
as arcs, nodes, polygons, and label points, and secondary
features, such as tics, map extent, links, and annotation.
Associated feature attribute tables describe and store attributes
of the geographic features.
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cracking

A part of the topology validation process in which vertices are
created at the intersection of feature edges.

current task

During editing in ArcMap, a setting in the Current Task
dropdown list that determines with which task the sketch
construction tools—Sketch, Arc, Distance—Distance, and
Intersection—will work. The current task is set by clicking a task
in the Current Task dropdown list. All tasks in the Current Task
dropdown list work with a sketch that you create—for example,
the Create New Feature task uses a sketch you create to make a
new feature. The Extend/Trim Feature task uses a sketch you
create to determine where the selected feature will be extended or
trimmed. The Cut Polygon Feature task uses a sketch you create
to determine where the polygon will be cut.

custom behavior

Behavior is the implementation of an object class method. ESRI-
provided objects have a set of methods associated with them. A
developer can choose to override one of these methods or create
additional methods. In this instance, the object is said to have
custom behavior.

custom feature

A feature with specialized behavior instantiated in a class by a
developer.

custom object
Objects that have custom behavior provided by a developer.

dangle tolerance

The minimum length allowed for dangling arcs in coverages in the
ArcInfo Clean process. Clean removes dangling arcs that are
shorter than the dangle length. Also known as the dangle length.

GLOSSARY

dangling arc

In coverages, an arc having the same polygon on both its left and
right sides and having at least one node that does not connect to
any other arc. It often identifies where a polygon does not close
properly—for example, undershoot—where arcs don’t connect
properly, or where an arc was digitized past its intersection with
another arc—for example, overshoot. A dangling arc is not always
an error—for example, dangling arcs can represent cul-de-sacs in
street centerline maps.

data

A collection of related facts usually arranged in a particular format
and gathered for a particular purpose.

data frame

In ArcMap, a frame on the map that displays layers occupying
the same geographic area. You may have one or more data frames
on your map depending upon how you want to organize your
data. For instance, one data frame might highlight a study area,
and another might provide an overview of where the study area is
located.

data integrity

Maintenance of data values according to data model and data
type—for example, to maintain integrity, numeric columns will not
accept character data.

data source

Any geographic data, such as a coverage, shapefile, raster, or
feature class, in a geodatabase.

data type

The characteristic of columns and variables that defines what
types of data values they can store. Examples include character,
floating point, and integer.
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data view

An all-purpose view in ArcMap for exploring, displaying, and
querying geographic data. This view hides all map elements such
as titles, North arrows, and scalebars. See also layout view.

database

A collection of related files organized for efficient retrieval of
information. In the context of an ArcSDE geodatabase, some
relational databases group data together in discretely named
databases—for example, SQL Server, Sybase®—while others do
not—for example, Oracle.

dataset

1. Any feature class, table, or collection of feature classes or
tables in the geodatabase.

2. A named collection of logically related data items arranged in a
prescribed manner.

decimal degrees

Degrees of latitude and longitude expressed as a decimal rather
than in degrees, minutes, and seconds.

default junction type

Two edge types may be connectable through more than one
junction type. You can establish which of those junction types is
the default for connecting the two edge types. This junction type
is the default junction type.

digitizing
1. To encode geographic features in digital form as
X,y coordinates.

2. The process of converting the features on a paper map into
digital format. When you digitize a map, you use a digitizing
tablet, or digitizer, connected to your computer and trace over
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features with a digitizer puck, which is similar to a mouse. The
x,y coordinates of these features are automatically recorded and
stored as spatial data.

digitizing mode

Also called absolute mode, digitizing mode is one of the ways in
which a digitizing tablet operates. In digitizing mode, the location
of the tablet is mapped to a specific location on the screen.
Moving the digitizer puck on the tablet surface causes the screen
pointer to move to precisely the same position.

dimension contruction methods

Dimension construction methods dictate what type of dimension
feature is created and the number of points required to complete
the feature’s geometry. Construction methods include simple
aligned, aligned, linear, rotated linear, free aligned, and free linear.

dimension feature

Dimension features are a special kind of map annotation that
show specific lengths or distances on a map. A dimension feature
may indicate the length of a side of a building or land parcel or it
may indicate the distance between two features such as a fire
hydrant and the corner of a building. Dimension features are
stored in a dimension feature class.

dimension feature class

In the geodatabase, dimension features are stored in dimension
feature classes. Like other feature classes in the geodatabase, all
features in a dimension feature class have a geographic location
and attributes and can either be inside or outside of a feature
dataset.

dimension style

A dimension feature’s style describes its symbology, what parts
of it are drawn, and how it is drawn. Every time you create a new
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dimension feature, it is assigned a particular style. A collection of
dimension styles is associated with a dimension feature class.

Dimensioning toolbar

A toolbar in ArcMap that facilitates the creation of dimension
features.

direct connect

A two-tiered architecture for connecting to spatial databases.
Direct connect does not require the ArcSDE application server to
connect to a spatial database.

dirty areas

Areas that have been edited after the initial topology validation
process. Dirty areas represent regions surrounding features that
have been altered and that require an additional topology
validation to be performed in order to discover any topology
errors that may be present.

disconnected editing

The process of copying data to another geodatabase, editing that
data, then merging the changes with the data in the source or
master geodatabase.

distance units

The units—for example, feet, miles, meters, or kilometers—
ArcMap uses to report measurements, dimensions of shapes,
distance tolerances, and offsets.

double precision

Refers to a high level of coordinate accuracy based on the
possible number of significant digits that can be stored for each
coordinate. ArcInfo datasets can be stored in either single- or
double-precision coordinates. Double-precision coverages store
up to 15 significant digits per coordinate—typically,
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13 to 14 significant digits—retaining the accuracy of much less
than one meter at a global extent. See also single precision.

edge (topology)

A line segment in a topology that defines lines or polygon
boundaries. Multiple features in one or more feature classes may
share topology edges.

edge element
See logical network.

edge-edge rule

A connectivity rule that establishes that an edge of type A may
connect to an edge of type B through a junction of type C.
Edge—edge rules always involve a junction type.

edge-junction cardinality

A rule may exist that allows an edge of type A to connect to a
junction of type B. By default, any number of edges of type A can
connect to a single junction of type B. You may want to restrict
this. You can specify that between two and five edges of type A
can connect to a junction of type B: if there are less than two
edges, or more than five edges, the connectivity rule is being
violated. Similarly, you can restrict the number of junctions of
type C that can connect to any junction of type D. This range of
permissible connections is edge—junction cardinality.

edge-junction rule

A connectivity rule that establishes that an edge of type A may
connect to a junction of type B.

edit cache

A setting used in spatial data editing in ArcMap that causes the
features visible in the current map extent to be held in memory on
your local machine. Designed to be used when working with large
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amounts of data, an edit cache results in faster editing because
ArcMap doesn’t have to retrieve the data from the server.

edit session

In ArcMap editing takes place within an edit session. An edit
session begins when you choose Start Editing from the Editor
menu and ends when you choose Stop Editing.

Editor toolbar

A toolbar that lets you create and modify features and their
attributes in ArcMap.

ellipse

A geometric shape equivalent to a circle that is viewed obliquely:
aflattened circle.

error

Violations of a topology rule detected during the topology
validation process.

extent

The coordinates defining the minimum bounding rectangle—that
is, xmin, ymin and xmax, ymax—of a data source. All coordinates
for the data source fall within this boundary.

feature

1. An object class in a geodatabase that has a field of type
geometry. Features are stored in feature classes.

2. A representation of a real-world object.
3. A point, line, or polygon in a coverage or shapefile.

4. A representation of a real-world object in a layer on a map.
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feature attribute table

A table used to store attribute information for a specific coverage
feature class. ArcInfo maintains the first several items of these
tables. Feature attribute tables supported for coverages include
the following:

<cover>.PAT for polygons or points

<cover>.AAT  forarcs
<cover>.NAT  for nodes
<cover>.RAT for routes

for sections
for regions
for annotation (text)

<cover>.SEC
<cover>.PAT
<cover>.TAT

where <cover> is the coverage name.

feature class

1. The conceptual representation of a category of geographic
features. When referring to geographic features, feature classes
include point, line, area, and annotation. In a geodatabase, an
object class that stores features and has a geometry field type.

2. A classification describing the format of geographic features
and supporting data in a coverage. Coverage feature classes for
representing geographic features include point, arc, node, route-
system, route, section, polygon, and region. One or more
coverage features are used to model geographic features—for
example, arcs and nodes can be used to model linear features
such as street centerlines. The tic, annotation, link, and boundary
feature classes provide supporting data for coverage data
management and viewing.

3. The collection of all the point, line, or polygon features or
annotation in a CAD dataset.

4. In a geodatabase, an object class that stores features and has a
field of type geometry.
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feature dataset

In geodatabases, a collection of feature classes that share the
same spatial reference. Because the feature classes share the
same spatial reference, they can participate in topological
relationships with each other such as in a geometric network,
linear network, or topology. Several feature classes with the same
geometry may be stored in the same feature dataset. Object
classes and relationship classes can also be stored in a feature
dataset.

field

A column in a table. Each field contains the values for a single
attribute.

fuzzy tolerance

An extremely small distance used to resolve inexact intersection
locations due to the limited arithmetic precision of computers. It
defines the resolution of a coverage resulting from the Clean
operation or a topological overlay operation such as Union,
Intersect, or Clip.

In geodatabase feature classes, this concept is replaced by
cluster tolerance.

geocoding

The process of creating geometric representations for locations,
such as point features, from descriptions of locations, such as
addresses.

geocoding index

An index on geocoding reference data used by geocoding
services.

geocoding reference data

Data that a geocoding service uses to determine the geometric
representations for locations.
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geocoding service

An object that defines a process for creating geometric
representations for locations, such as point features, from
descriptions of locations, such as addresses.

geodatabase

A geographic database that is hosted inside a relational database
management system that provides services for managing
geographic data. These services include validation rules,
relationships, and topological associations.

geodatabase data model

Geographic data model that represents geographic features as
objects in an object-relational database. Features are stored as
rows in a table; geometry is stored in a shape field. Supports
sophisticated modeling of real-world features. Objects may have
custom behavior. Compare to the georelational data model.

geometric network

A geometric network can be thought of as a one-dimensional
nonplanar graph, or logical network, that is composed of features.
These features are constrained to exist within the network and
can, therefore, be considered network features. ArcInfo will
automatically maintain the explicit topological relationships
between network features in a geometric network.

georelational data model

A geographic data model that represents geographic features as
an interrelated set of spatial and descriptive data. The
georelational model is the fundamental data model used in
coverages. Compare to the geodatabase data model.

index

A data structure used in a database to improve query
performance. Feature classes also have spatial indexes that
improve spatial query performance.
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instance

The name of the process running on the ArcSDE server that
allows connections and access to spatial data.

intersect

The topological integration of two spatial datasets that preserves
features that fall within the area common to both input datasets.
See also union.

IP address
The server’s address on the network. The address consists of

@

four numbers, each separated by a *.

item
1. A column of information in an INFO table.

2. An element in the Catalog tree. The Catalog tree can contain
both geographic data sources and nongeographic elements, such
as folders, folder connections, and file types.

junction element
See logical network.

label point

A feature class in a coverage used to represent point features and
identify polygons.

layer

1. A collection of similar geographic features, such as rivers,
lakes, counties, or cities, of a particular area or place for display
on a map. A layer references geographic data stored in a data
source, such as a coverage, and defines how to display it. You
can create and manage layers as you would any other type of
data in your database.

2. A feature class in a shared geodatabase managed with SDE 3.
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layout view

The view for laying out your map in ArcMap. Layout view shows
the virtual page upon which you place and arrange geographic
data and map elements, such as titles, legends, and scalebars, for
printing. See also data view.

left—right topology

A topological data structure used to represent contiguity
between polygons in the coverage data model. Left—right
topology supports analysis functions, such as adjacency. See
also topology.

linear dimension

A dimension whose length doesn’t represent the true distance
between the beginning and end dimension points. Linear
dimensions can be vertical, horizontal, or rotated. A vertical
dimension’s line represents the vertical distance between the
beginning and end dimension points. A horizontal linear
dimension’s line represents the horizontal distance between the
begin and end dimension points. A rotated linear dimension is a
dimension whose line is at some angle to the baseline and whose
length represents the length of the dimension line itself, not the
baseline.

logical network

A logical network is an abstract representation of a network. A
logical network consists of edge, junction, and turn elements and
the connectivity between them. You can ask a logical network
which elements are connected but you cannot ask it for the
geometry of these elements. A logical network does not contain
any coordinate data, so you cannot ask it for the location of its
elements. For this, you need a geometric network. In a logical
network, an edge element is connected to two junction
elements—a from-junction and a to-junction—and a junction can
have zero or more edges connected to it. A turn has a from-edge,
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a junction, and a to-edge. Each element can also have many
weights associated with it. Weights are typically used to describe
the cost to traverse an edge or turn or the cost to pass through a
junction.

map

1. A graphical presentation of geographic information. It contains
geographic data and other elements, such as a title, North arrow,
legend, and scalebar. You can interactively display and query the
geographic data on a map and also prepare a printable map by
arranging the map elements around the data in a visually pleasing
manner.

2. The document used in ArcMap that lets you display and work
with geographic data. A map contains one or more layers of
geographic data and various supporting map elements, such as
scalebars. Layers on a map are contained in data frames. A data
frame has properties, such as scale, projection, and extent, and
also graphic properties such as where it is located on a map’s
page. Some maps have one data frame while other more advanced
maps may have several data frames.

map document

In ArcMap, the disk-based representation of a map. Map
documents can be printed or embedded into other documents.
Map documents have an .mxd file extension.

map topology

A temporary set of topological relationships between coincident
parts of simple features on a map, used to edit shared parts of
multiple features.

map units

The units—for example, feet, miles, meters, or kilometers—in
which the coordinates of spatial data are stored.
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master check-out version

A version in the master geodatabase, created when data is
checked out, that represents the state of the data at the time it
was checked out.

master geodatabase
An ArcSDE geodatabase from which data has been checked out.

merge policy

In geodatabases, all attribute domains have a merge policy
associated with them. When two features are merged into a single
feature in ArcMap, the merge policies dictate what happens to the
value of the attribute to which the domain is associated. Standard
merge policies are default value, sum, and weighted average.

minimum bounding rectangle

A rectangle, oriented to the x- and y-axes, that bounds a
geographic feature or a geographic dataset. It is specified by two
coordinates: xmin, ymin and xmax, ymax—for example, the extent
defines a minimum bounding rectangle for a coverage.

multipart feature

A feature that is composed of more than one physical part but
only references one set of attributes in the database—for
example, in a layer of states, the state of Hawaii could be
considered a multipart feature. Although composed of many
islands, it would be recorded in the database as one feature.

multipoint feature

A feature that consists of more than one point but only
references one set of attributes in the database—for example, a
system of oil wells might be considered a multipoint feature, as
there is a single set of attributes for the main well and multiple
well holes.
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multiuser geodatabase

A geodatabase in an RDBMS served to client applications—for
example, ArcMap—by ArcSDE. Multiuser geodatabases can be
very large and support multiple concurrent editors. They are
supported on a variety of commercial RDBMSs, including Oracle,
Microsoft SQL Server, IBM DB2, and Informix.

network trace

In the most generic sense, a network trace means to navigate
through the network following the connectivity of the network for
some purpose.

node

An endpoint of a topology edge. Topology nodes may also be
introduced along an edge during editing.

null value

The absence of a value. A geographic feature for which there is
no associated attribute information.

object

The representation of a real-world entity stored in a geodatabase.
An object has properties and behavior.

object class

A collection of objects in the geodatabase that have the same
behavior and the same set of attributes. All objects in the
geodatabase are stored in object classes.

overshoot

That portion of an arc digitized past its intersection with another
arc. See also dangling arc.
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pan
To move the viewing window up, down, or sideways to display
areas in a geographic dataset that, at the current viewing scale, lie
outside the viewing window.

password

The password used for authentication when you log on to an
ArcSDE geodatabase.

personal geodatabase

A geodatabase, usually on the same network as the client
application—for example, ArcMap—that supports one editor at a
time. Personal geodatabases are managed in a Microsoft Jet
Engine database. Personal geodatabases can contain geometric
networks, linear networks, and topologies and can be used as
check-out databases for disconnected editing of geographic data
in the field.

planarize

The process of creating multiple line features by splitting longer
features at the places where they intersect other line features.
This process can be useful when you have nontopological
linework that has been spaghetti digitized or imported from a
computer-aided design (CAD) drawing.

point
A single x,y coordinate that represents a single geographic
feature such as a telephone pole.

point mode digitizing

One of two methods of digitizing features using the ArcMap
Editor’s Sketch tool or from a paper map using a digitizer. With
point mode digitizing, you can create or edit features by digitizing
a series of precise points, or vertices. Point mode digitizing is
effective when precise digitizing is required—for example, when
digitizing a perfectly straight line. See also stream mode digitizing.
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polygon
A two-dimensional feature representing an area such as a state or
county.

polygon-arc topology

PAT. A coverage polygon is made up of arcs that define the
boundary and a label point, which links the polygon feature to an
attribute record in the coverage PAT. In the coverage data model,
polygons are represented topologically as a list of arcs and a
label that make up each polygon. In the geodatabase data model,
polygons are stored as simple features, which may participate in
topological relationships with other features.

port number

The TCP/IP port number that an ArcSDE geodatabase instance is
communicating on.

post

Posting is the process of applying the current edit session to the
reconciled target version.

precision (dataset)

The number of system units per one unit of measure in the XY
domain of the coordinate system dataset. Precision defines the
smallest storable distance between coordinates in the dataset. A
spatial reference with a precision of one will store integer values,
while a precision of 1,000 will store three decimal places.

preliminary topology

In coverages, refers to incomplete region or polygon topology.
Region topology defines region—arc and region—polygon
relationships. A topological region has both the region—arc
relationship and the region—polygon relationship. A preliminary
region has the region—arc relationship but not the region—
polygon relationship. In other words, preliminary regions have no
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polygon topology. Polygon topology defines polygon—arc—label
point relationships. A preliminary polygon has the polygon—label
point relationship but not the polygon—arc relationship.
Coverages with preliminary topology have red in their icons in
the Catalog.

projection

A mathematical formula that transforms feature locations from the
earth’s curved surface to a map’s flat surface. A projected
coordinate system employs a projection to transform locations
expressed as latitude and longitude values to x,y coordinates.
Projections cause distortions in one or more of these spatial
properties: distance, area, shape, and direction.

property

An attribute of an object defining one of its characteristics or an
aspect of its behavior—for example, the Visible property affects
whether a control can be seen at run time. You can set a data
source’s properties using its Properties dialog box.

pseudonode

A node connecting only two edges or a logical split defined in the
topology cache while editing. Pseudonodes of the latter sort
become a vertex after editing.

pull check-in
A check-in operation initiated from a master geodatabase.

push check-in
A check-in operation initiated from a check-out geodatabase.

pyramids

In raster datasets, reduced resolution layers, or pyramids, record
the original data in decreasing levels of resolution. The coarsest
level of resolution is used to quickly draw the entire dataset. As
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you zoom in, layers with finer resolutions are drawn; performance
is maintained because you’re drawing successively smaller areas.

query
A question or request used for selecting features. A query often
appears in the form of a statement or logical expression. In
ArcMap, a query contains a field, an operator, and a value.

radius

The distance from the center to the outer edge of a circle or
circular curve.

rank

A method of assigning an accuracy value to feature classes to
avoid having vertices from a feature class collected with a high
level of accuracy being snapped to vertices from a less accurate
feature class. Vertices from higher ranking feature classes will not
be moved when snapping with vertices with lower ranked feature
classes. The highest rank is 1 and you can assign up to

50 different ranks.

raster

Represents any data source that uses a grid structure to store
geographic information.

RDBMS

Relational database management system. A database management
system with the ability to access data organized in tabular files
that can be related to each other by a common field (item). An
RDBMS has the capability to recombine the data items from
different files, providing powerful tools for data usage. ArcSDE
supports several commercial RDBMSs.

reconcile

Reconciling is the process of merging all modified datasets,
feature classes, and tables in the current edit session and a
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second target version. All features and rows that do not conflict
are merged into the edit session, replacing the current features or
rows. Features that are modified in each version are conflicts and
require further resolution via the conflict resolution dialog box.

record

1. In an attribute table, a single row of thematic descriptors. In
SQL terms, a record is analogous to a tuple.

2. Alogical unit of data in a file—for example, there is one record
in the ARC file for each arc in a coverage.

reference data

Tables or feature classes containing address information that
geocoding services use to find the locations of addresses.

relate

An operation that establishes a temporary connection between
corresponding records in two tables using an item common to
both—for example, key attributes. Each record in one table is
connected to those records in the other table that share the same
value for the common item. See also relational join.

relational join

The operation of relating and physically merging two attribute
tables using their common item.

relationship

An association or link between two or more objects in a
geodatabase. Relationships can exist between spatial objects
(features in feature classes) or nonspatial objects (rows in a
table), or between spatial and nonspatial objects.

relationship class

Objects in a real-world system often have particular associations
with other objects in the database. These kinds of associations
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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 between
spatial and nonspatial objects. While spatial objects are stored in
the geodatabase in feature classes, and nonspatial objects are
stored in object classes, relationships are stored in relationship
classes.

row

1. A record in an attribute table. The horizontal dimension of a
table composed of a set of columns containing one data item
each.

2. A horizontal group of cells in a raster.

rule (connectivity)

A constraint on 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.
There are two types of connectivity rules: edge—junction and
edge—edge rules.

rule (topology)

An instruction to the geodatabase defining the permissible
relationships of features within a given feature class or between
features in two different feature classes. Topology rules are
compared against the features in the feature class during the
topology validation process and violations are marked as errors.
After the topology validation process, the errors can be corrected
by editing the feature class; occasionally, violations of a
topology rule may represent acceptable conditions. In these
cases, the errors can be marked as exceptions.

scanning

The process of capturing data in raster format with a device called
a scanner. Some scanners also use software to convert raster data
to vector data.

GLOSSARY

schema
The structure or design of a database.

schema-only check-out

A type of check-out that creates the schema of the data being
checked out in the check-out geodatabase but does not copy any
data.

segment

A line that connects vertices—for example, in a sketch of a
building, a segment would represent one wall.

select

To choose from a number or group of features or records; to
create a separate set or subset.

Selectable layers list

A list on the Selection toolbar that lets you choose from which
layers you can select.

For example, suppose you wanted to select a large number of
buildings by drawing a box around them but selected a parcel by
mistake as you drew the selection box. To avoid this, you might
uncheck the Parcels layer in the Selectable layers list so that
parcels cannot be selected.

selected set

A subset of the features in a layer or records in a table. ArcMap
provides several ways to select features and records graphically
or according to their attribute values.

selection anchor

When editing in ArcMap, a small x located in the center of
selected features. The selection anchor is used when you move
features using snapping. It is the point on the feature or group of
features that will be snapped to the snapping location. This is
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also the point around which your selection will rotate when you
use the Rotate tool and around which your feature will scale
when you use the Scale tool. You can reposition the selection
anchor.

server

The computer where the ArcSDE geodatabase you want to
access is located.

shape
The characteristic appearance or visible form of a geographic

object. Geographic objects can be represented on a map using
one of three basic shapes: points, lines, or polygons.

shapefile

A vector data storage format for storing the location, shape, and
attributes of geographic features. A shapefile is stored in a set of
related files and contains one feature class.

shared boundary

A segment or boundary common to two features—for example, in
a parcel database, adjacent parcels will share a boundary. Another
example might be a parcel that shares a boundary on one side
with a river. The segment of the river that coincides with the
parcel boundary would share the same coordinates as the parcel
boundary.

shared vertex

A vertex common to multiple features—for example, in a parcel
database, adjacent parcels will share a vertex at the common
corner.

simple feature

A feature that implements ESRI Simple Feature. Simple features
with shared geometry can be edited with a map topology using
ArcView and higher licensed seats of ArcMap
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single precision

Refers to a level of coordinate accuracy based on the number of
significant digits that can be stored for each coordinate. Single-
precision numbers store up to seven significant digits for each
coordinate, retaining a precision of +5 meters in an extent of
1,000,000 meters. ArcInfo datasets can be stored as either single-
or double-precision coordinates. See also double precision.

sketch

When editing in ArcMap, a shape that represents a feature’s
geometry. Every existing feature on a map has an alternate form, a
sketch. A sketch lets you see exactly how a feature is composed,
with all vertices and segments of the feature visible. To modify a
feature, you must modify its sketch. To create a feature, you must
first create a sketch. You can only create line and polygon
sketches, as points have neither vertices nor segments.

Sketches help complete the current task—for example, the Create
New Feature task uses a sketch you create to make a new feature.
The Extend/Trim Feature task uses a sketch you create to
determine where the selected feature will be extended or trimmed.
The Cut Polygon Feature task uses a sketch you create to
determine where the polygon will be cut into two features.

sketch constraints

In ArcMap editing, the angle or length limitations you can place
on segments you're creating. These commands are available on
the Sketch tool context menu—for example, you can set a length
constraint that specifies that the length of the segment you’re
creating will be 50 map units. At whatever angle you create that
segment, its length will be constrained to 50 map units.

Angle constraints work in the same way—for example, you can
set an angle constraint that specifies that the angle of the
segment you 're creating will be 45 degrees measured from
another feature that already exists. At whatever length you create
that segment, its angle will be constrained to 45 degrees.
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sketch operations

In ArcMap, editing operations that are performed on an existing
sketch. Examples are Insert Vertex, Delete Vertex, Flip, Trim, Delete
Sketch, Finish Sketch, and Finish Part. All of these operations are
available from the Sketch context menu, which is available when
you right-click any part of a sketch using any editing tool.

snapping

The process of moving a feature to coincide exactly with
coordinates of another feature within a specified snapping
distance or tolerance.

shapping environment

Settings in ArcMap Editor’s Snapping Environment window and
Editing Options dialog box that help you establish exact locations
in relation to other features. You determine the snapping
environment by setting a snapping tolerance, snapping
properties, and a snapping priority.

snapping priority
During ArcMap editing, the order in which snapping will occur by

layer. You can set the snapping priority by dragging the layer
names in the Snapping Environment window to new locations.

shapping properties

In ArcMap editing, a combination of a shape to snap to and a
method for what part of the shape you will snap to. You can set
your snapping properties to have a feature snap to a vertex, edge,
or endpoint of features in a specific layer—for example, a layer
snapping property might let you snap to the vertices of buildings.
A more generic, sketch-specific snapping property might let you
snap to the vertices of a sketch you’re creating.
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snapping tolerance

The distance within which the pointer or a feature will snap to
another location during ArcMap editing.

If the location being snapped to (vertex, boundary, midpoint, or
connection) is within the distance you set, the pointer will
automatically snap. For example, if you want to snap a power line
to a utility pole and the snapping tolerance is set to 25 pixels,
whenever the power line comes within a 25-pixel range of the
pole, it will automatically snap to it. Snapping tolerance can be
measured using either map units or pixels.

spatial database
Any DBMS that contains spatial data.

spatial domain

Describes the range and precision of X,y coordinates and z- and
m-values that can be stored in a feature dataset or feature class in
a geodatabase.

spatial join
A type of spatial analysis in which the attributes of features in

two different layers are joined together based on the relative
locations of the features.

spatial reference

Describes both the projection and spatial domain extent for a
feature dataset or feature class in a geodatabase.

split policy

All attribute domains have a split policy associated with them.
When a feature is split into two new features in the ArcMap
Editor, the split policies dictate what happens to the value of the
attribute to which the domain is associated. Standard split
policies are duplicate, default value, and geometry ratio.
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SQL

Structured Query Language. A syntax for defining and
manipulating data from a relational database. Developed by IBM
in the 1970s, it has become an industry standard for query
languages in most relational database management systems.

stream mode digitizing

One of the two methods of digitizing features from a paper map.
Also known as streaming, stream mode digitizing provides an
easy way to capture features when you don’t require much
precision—for example, to digitize rivers, streams, and contour
lines. With stream mode, you create the first vertex of the feature
and trace over the rest of the feature with the digitizer puck. You
can also use digitize in stream mode with the ArcMap Sketch tool
when editing freehand. See also point mode digitizing.

stream tolerance

The minimum distance the pointer must be moved from the last
vertex before the next vertex will be created when using the
Sketch tool in stream mode.

When streaming, vertices are automatically created at a defined
interval as you move the mouse—for example, if the stream
tolerance is set to 10 map units, you must move the pointer at
least 10 map units before the next vertex will be created. If you
move the pointer more than 10 map units, there may be more
space between vertices, but there will always be a minimum
interval of 10 map units. Stream tolerance is measured in map
units.

subtypes

Although all objects in a feature class or object class must have
the same behavior and attributes, not all objects have to share the
same default values and validation rules. You can group features
and objects into subtypes. Subtypes differentiate objects based
on their rules.
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symbol

A graphic pattern used to represent a feature—for example, line
symbols represent arc features; marker symbols, points; shade
symbols, polygons; and text symbols, annotation. Many
characteristics define symbols including color, size, angle, and
pattern.

symbology

The criteria used to determine symbols for the features in a layer.
A characteristic of a feature may influence the size, color, and
shape of the symbol used.

synchronization version

A verion created in a check-out ArcSDE geodatabase when a
check-out is made to that geodatabase. This version is created as
a child of the DEFAULT version and represents the state of the
data at the time the check-out was created.

table

Information formatted in rows and columns. A set of data
elements that has a horizontal dimension (rows) and a vertical
dimension (columns) in an RDBMS. A table has a specified
number of columns but can have any number of rows. See also
attribute table.

table of contents

In ArcMap, lists all the data frames and layers on the map and
shows what the features in each layer represent.

tabular data

Descriptive information that is stored in rows and columns and
can be linked to map features.
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tagged values

Tagged values are used to set additional properties of UML
elements—for example, you can set the length, in characters, of a
string field by using a tagged value.

target layer

Used in ArcMap editing, a setting in the Target layer dropdown
list that determines to which layer new features will be added. The
target layer is set by clicking a layer in the Target layer dropdown
list. For instance, if you set the target layer to Buildings, any
features you create will be part of the Buildings layer. You must
set the target layer whenever you're creating new features—
whether you're creating them with the Sketch tool, by copying
and pasting, or by buffering another feature.

tic

Registration of geographic control points for a coverage
representing known locations on the earth’s surface. Tics allow
all coverage features to be recorded in a common coordinate
system such as Universal Transverse Mercator (UTM). Tics are
used to register map sheets when they are mounted on a digitizer
and to transform the coordinates of a coverage—for example,
from digitizer units (inches) to the appropriate values for a
coordinate system, which are measured in meters for UTM.

tolerances

A coverage uses many processing tolerances (fuzzy, tic match,
dangle length) and editing tolerances (weed, grain, edit distance,
snap distance, and nodesnap distance). Stored in a TOL file,
Arclnfo uses the values as defaults in many automation, editing,
and processing operations. You can edit a coverage’s tolerances
using its Properties dialog box in ArcCatalog.
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topological association

The spatial relationship between features that share geometry,
such as boundaries and vertices. When you edit a boundary or
vertex shared by two or more features using the topology tools in
the ArcMap Editor, the shape of each of those features is
updated.

topological feature

A feature that supports network connectivity that is established
and maintained based on geometric coincidence.

topology

1. In geodatabases, relationships between connected features in a
geometric network or shared borders between features in a
topology.

2. In coverages, the spatial relationships between connecting or
adjacent features—for example, arcs, nodes, polygons, and
points. The topology of an arc includes its from- and to-nodes
and its left and right polygons. Topological relationships are built
from simple elements into complex elements: points (simplest
elements), arcs (sets of connected points), areas (sets of
connected arcs), and routes (sets of sections, which are arcs or
portions of arcs). Redundant data (coordinates) is eliminated
because an arc may represent a linear feature, part of the
boundary of an area feature, or both.

topology rules

An instruction to the geodatabase defining the permissible
relationships of features within a given feature class or between
features in two different feature classes. Topology rules are
compared against the features in the feature class during the
topology validation process and violations are marked as errors.
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After the topology validation process, the errors can be corrected
by editing the feature class; occasionally, violations of a
topology rule may represent acceptable conditions. In these
cases, the errors can be marked as exceptions.

tracing

The building of a set of network elements according to some
procedure.

transaction

1. A group of atomic data operations that comprise a complete
operational task such as inserting a row into a table.

2. A logical unit of work as defined by a user. Transactions can be
data definition (create an object), data manipulation (update an
object), or data read (select from an object).

true curve

See circular arc.

undershoot

An arc that does not extend far enough to intersect another arc.
See also dangling arc.

union

A topological overlay of two polygonal spatial datasets that
preserves features that fall within the spatial extent of either input
dataset; that is, all features from both coverages are retained. See
also intersect.

username

The identification used for authentication when you log in to an
ArcSDE geodatabase.
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validate (topology)

The process of comparing the topology rules against the features
in the dataset. When you validate a topology, features that
violate the rules are marked as error features. Topology validation
is typically performed after the initial topology rules have been
defined, after the feature classes have been modified, or if
additional feature classes or rules have been added to the map
topology.

validation rule

Validation rules can be applied to objects in the geodatabase to
ensure that their state is consistent with the system that the
database is modeling. The geodatabase supports attribute,
connectivity, relationship, and custom validation rules.

version

A version is an alternative representation of the database that has
an owner, a description, a permission—private, protected, or
public—and a parent version. Versions are not affected by
changes occurring in other versions of the database.

vertex

1. One of a set of ordered x,y coordinates that defines a line or
polygon feature.

2. A point that joins two segments of a feature. For instance, a
square building would have four vertices, one at each corner.

virtual page
The map page, as seen in layout view.

wizard

A tool that leads a user step by step through an unusually long,
difficult, or complex task.
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work flow

An organization’s established processes for design, construction,
and maintenance of facilities.

work order

One specific task that proceeds through each stage of an
organization’s work flow processes such as design, acceptance,
and construction in the field.

workspace

A container of geographic data. This can be a folder that contains
shapefiles, an ArcInfo workspace that contains coverages, a
personal geodatabase, or an ArcSDE database connection.
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Index

A

Active data frame

defined 209
Adjust

finishing spatial adjustment 133
Adjustment

choosing the data to adjust 125

previewing 132
Adjustment method

selecting 120, 126, 137
Advanced Editing toolbar 113
Alias

defined 209

described 161-163

feature class 161

field 15, 162

table 163
Aligned dimension

defined 209
Annotation

advanced labeling expressions 39

creating 176, 179-180

defined 209

feature-linked

creating 176
editing 36

in ArcCatalog 159

reference scale 178-179
Annotation class

creating 183

Annotation feature class. See Annotation:

class; Annotation class

Annotation features. See Annotation

Arc

feature classes

and coverage topology 197

Arc—node topology

detined 209
ArcCatalog

creating folder connection 8

creating schema 155-156

ArcCatalog (continued)
getting help 6
mini-browser 160
previewing data 158-159
tree 8, 158, 160

ArcEditor
functionality 2

Arclnfo
functionality 2

ArcInfo workspace
defined 209

ArcMap
adding a topology 106
and annotation 179
and layers 181
ArcEditor license 45
Arclnfo license 45
ArcView license 45
editing geodatabases 45
editing shapefiles 45
licensing for editing 71
releasing database lock 85
Selectable layers list 223

ArcSDE
defined 209

ArcView
functionality 1

Association. See Relationships

Attribute
defined 210

Attribute domains
advantages of 2
coded value domain

code description 165
codes 165
described 164-165
in ArcMap Editor 41
creating 164
defined 210
described 164
mentioned 163
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Attribute domains (continued)
merge policy
described 164-165
range domain
described 164-165
split policy
described 164-165
valid values 164
Attribute Transter Mapping 146
Attribute Transfer tool 144, 150
Attribute validation rule. See Attribute
domains. See also Attribute domains
Attributes
adding 50
dialog box
defined 210
editing in ArcMap 15, 40
rules. See Attribute domains
tables
defined 210
Azimuth
defined 210

Behavior 155-156, 168, 175
adding to features 160-163
defined 210

Bookmarks 13

Bufters
defined 210

Building a Geodatabase
see for more information 6

Cc

CAD (computer-aided design)
CAD feature class
defined 210
defined 210
importing features from 80
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CAD (computer-aided design) (continued)
loading features 81
snapping features when loading 83
CASE tools. See also UML model
Centroid
defined 210
Check-out
checking out
defined 211
geodatabase
defined 211
version
defined 211
Checking in
defined 211
Circle
defined 211
Circular arc
defined 211
Classification 182
Cluster tolerance 185
default 203
defined 211
described 72, 86
setting 86
setting for map topology 72
Clustering
defined 211
Coded value domain 41
editing attributes with 16
Coincident
defined 211, 216
Column
defined 211
Complex edge 40, 172. See also Network
features
Complex junction. See also Network features
Composite relationships. See Relationships:
composite
Compress
defined 211

Computer-aided design (CAD)
defined 211
Conflict
defined 211
Connectivity
defined 212
Connectivity rules
advantages of 2
defined 212
edge—edge rule
creating 174-175
default junction 39, 174-175, 214
edge—junction rule
creating 173-174
defined 215
in ArcMap Editor 36
mentioned 166, 171
Constraint
edit sketch 54
Constraints. See also Attribute domains
defined 212
Construct features
defined 212
Construct Features tool 112, 115
Contiguity
defined 212
Control points
defined 212
for digitizing 58
Converting data. See Importing data; Loading
data
Coordinate
defined 212
Coordinate system
defined 212
importing for a dataset 191
Copying and pasting features 62
Coverage
defined 212
loading selected feature clases 199
mentioned 155-156, 160, 183

GEODATABASE WORKBOOK



Coverages
discussion of topology in 197
Cracking. See also Topology: validation
defined 213
Create new feature
edit task 49
Creating a topology 184
Creating polygons
from lines and points 102
Current task
defined 213
Curve
creating 54
Custom
behavior
defined 213
feature
defined 213
object. See also Behavior
defined 213
Custom behavior. See Behavior
Custom feature. See Behavior
Custom object. See Behavior
Custom rules. See Validation rules

D

Dangle
causes of 92
Dangling arc
defined 213
described 88
tolerance
defined 213
types of 90
Data
defined 213
integrity
defined 213
source
defined 213

INDEX

Data dictionary 161
Data frame
defined 213
Data type
defined 213
Data view
defined 214
Database
defined 214
Dataset 158-159
creating new 191
creating topology in 86, 184, 203
defined 214
setting precision for 193
setting spatial reference 192
Decimal degrees
defined 214
Default
cluster tolerance 203
Default junctions
junction type
defined 214
Default value
advantages of 2
associating with a subtype 166-168
for an attribute 16, 17, 39
Deleting
features with topology errors 96
Digitizer
setting up 57
Digitizer.dll 57
Digitizing
defined 214
finishing your digitizing session 61
heads-up 48, 57
in absolute mode 58
in point mode 59
in stream mode 60
mode
defined 214

Digitizing (continued)
preparing the map 57
registering your map 57
setting control points 58

Dimension
styles 42

Dimension feature class
defined 214

Dimension features
construction methods

defined 214
creating 41
defined 214
types 42

Dimension style
defined 214

Dimensioning toolbar 42
defined 215

Direct connect
defined 215

Dirty areas 101
defined 215
described 97
viewing 97

Disconnected editing
defined 215

Displacement link
spatial adjustment 119

Displacement links 123
adding 120, 128, 140
described 120, 128
for edgematching 135
multiple 123

Distance units
defined 215

Domain
coded value 16

Double precision
defined 215

Dragging features. See also Moving features
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E

Edge. See also Topology: edge
Edge (topology)
described 26
editing with a map topology 73
editing with map topology 70
Edge element. See also Logical network
detined 215
Edge features. See Network features
Edge-Edge rule
detined 215
Edge—Junction cardinality
detined 215
Edge—Junction rule
defined 215
Edgematching 135
spatial adjustment method 135
Edit
coincident parts of features
with map topology 70
Edit cache
detined 215
Edit session. See also Editing; Editing in
ArcMap
detined 216
Edit sketch 38, 47
constraints 54
Edit tasks 47, 49
Editing 155-156, 159, 164. See also Editing
in ArcMap
map topology with ArcView 71
selecting the data to edit 52
setting the current task 49
Editing in ArcMap
Attributes dialog 14, 40
edit sketch 38
see for more information 6
Sketch tool 38
snapping environment 37
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Editor toolbar. See also Editing in ArcMap
adding 13
defined 216
Ellipse
defined 216
Embedded foreign key 170
Error
defined 216
selecting a topology error 92
topology 19
Error Inspector
filtering types of error 109
opening 21, 91
sorting errors by type 109
Error symbol
changing 107
Errors
fixing multiple errors at one time 100
showing examples for a rule 21
ESRI Annotation Feature. See Feature type
Exceptions
generating a summary of 100
Extend
advanced editing tool 114
line features 66, 68
lines to correct undershoots 94
multiple undershoots 101
undershoot topology errot 95
Extent
and precision 194

F

Feature. See also Feature class; Feature
type; Object
attribute table
defined 216
defined 216
editing. See also Editor toolbar
mentioned 155-156
simple 224

Feature class
adding to a topology 87, 103
and geometric networks 171
and importing data 160
and subtypes 164
creating
New Feature Class Wizard 176-177
defined 216
in ArcCatalog 9, 159
mentioned 156
Feature classes
in a topology 20
in coverages
and topology 197
Feature dataset
and geometric networks 171
and importing data 160
creating new 191
creating topology in 86, 184, 203
defined 217
in ArcCatalog 159
setting precision for 193
setting spatial reference 192
Feature type
custom 176
ESRI Annotation Feature 176
network 176. See also Network features
simple 176
topological 227. See also Topology
Feature-linked annotation. See Annotation. See
also Annotation
Field
defined 217
required 179
Finish sketch 50
Fix Topology Error tool 94
fixing multiple errors with 100
Folder connection 158
Foreign key 170
Fuzzy tolerance
defined 217
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G

Geocoding
defined 217
Geocoding index
defined 217
Geocoding reference data
defined 217
Geocoding service
defined 217
Geodatabase
defined 217
editing with ArcEditor or ArcInfo 2
feature classes
editing with map topology 71
Geodatabase data model
defined 217
Geodatabase topology. See Topology
Geography Network
data source 74
Geometric network 2
advantages of 2
Build Geometric Network Wizard 171
building 171, 171-175
defined 217
described 11, 34
editing 7, 34
flow direction 172
mentioned 183
network weights 173
Georelational data model
defined 217

H

Heads-up digitizing 48
Hotkey

pan and zoom while editing 75
Hotkeys

increase productivity with 39

INDEX

Identity links 123
adding 132
Importing data
coverages 160-161
from CAD drawings 80
tables 159, 162
Index
defined 217
Instance
defined 218
Intersect
defined 218
IP address
defined 218
Item
defined 218

J

Junction element
defined 218
Junction feature class
creating 172
sinks 172
sources 172
Junction features. See Network features
default 39

K

Key field 170. See also Foreign key; Primary

key
Keyboard shortcut
described 39
pan and zoom while editing 75

L

Label point
defined 218
Labels
expression 177
Layer
defined 218
Layer files
creating 181, 183
described 181
mentioned 180
Layout view
defined 218
Left-right topology
defined 218
Line features
creating 52
extending 66
trimming 66
Linear dimension
defined 218
Links
types of for spatial adjustment 123
Load Objects command
adding to ArcMap 81
Load rules
from rule file 206
Loading coverage data
for a topology 190
Loading data
from a CAD drawing 80

Logical network. See also Geometric network

defined 218
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M

Map. See also ArcMap
defined 219

Map document
defined 219

Map topology
creating 72
defined 219
described 71
editing adjacent features 70
editing shared edge 74
editing with ArcView 45

editing with Topology Edit tool 70, 73

Map units
defined 219
Master check-out version
defined 219
Master geodatabase
defined 219
Measurements
adding vertices using 53
Merge policy
defined 219
setting 165
Minimum bounding rectangle
defined 219
Modify Features task 68
Move
features by dragging 64
features with a transformation 119
Multipart feature
defined 219
Multiple Displacement Links
spatial adjustment tool 130
Multiple errors
fixing at one time 100
Multipoint feature
detined 219
Multiuser geodatabase
detined 220

Multiversioned. See Version;, Versioned data
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N

Natural Neighbor
spatial adjustment options 126
Network connectivity 36
maintaining 34

Network feature class. See also Edge teature

class; Junction feature class
Network features
edges 172
feature class. See Edge feature class
junctions 39
Network trace
defined 220
mentioned 2
Node
defined 220
described 26
editing with map topology 70
limiting selection to 78
moving a specified distance 78
symbology of 73
Null value
defined 220

(o)

Object
and relationships 169
defined 220
mentioned 164
Object class
defined 220
Object Loader. See also Loading data
Overshoot
dangle error type 92
defined 220
trimming 93

P

Pan
defined 220
to a topology error 110
Password
defined 220
Pasting
features. See Copying and pasting features
Personal geodatabase
creating new 190
defined 220
Planarize
defined 220
tool 116
Point
defined 220
Point mode digitizing
defined 220
Polygon
and coverage topology 197
arc topology
defined 221
creating from line features 111
creating from lines and points 102
defined 221
Polygon feature
creating 48
Polygon features
creating 47, 48, 117, 144
Port number
defined 221
Post
defined 221
Precision
defaults for a dataset 193
of dataset
setting 194
of spatial reference
relation to cluster tolerance 86
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Precision (continued)
relationship to extent 194, 195
relationship to extent of dataset 185
Precision (dataset)
defined 221
Preliminary topology
defined 221
Preview
spatial adjustment 132
Primary key 170
Projection
defined 221
Property
defined 221
Pseudonode 221
Pull check-in 221
Push check-in 221
Pyramids
defined 221

Q

Query

defined 222
Quick-reference

to topics in other books 5

R

Radius
defined 222
Rank
changing for a feature class 204
defined 222
described 186
of feature classes in topology
described 87
setting for a feature class 87
Raster
defined 222

INDEX

RDBMS (relational database management
system) 161
Reconcile
defined 222
Record
defined 222
Reference data
defined 222
Region
feature classes
and coverage topology 197
Relate
defined 222
Related table
editing values in 14
Relational database management system
(RDBMS) 161
defined 222
Relational join
defined 222
Relationship
defined 222
Relationship class
advantages of 2
cardinality 170
creating 169-170
defined 222
described 10
editing in ArcMap 15
foreign key. See Foreign key
mentioned 9, 159
origin class 169
path labels
backward path label 169-170
forward path label 169-170
primary key. See Primary key
Relationships
and annotation 180
editing 7
mentioned 159

Remote geodatabase. See SDE: geodatabase

Reporting measurements. See Measurements:
setting number of decimal places for

reporting

Reshape edge

topology edit task 76

RMS error

reducing 58

Root mean square (RMS) error

and control points
digitizing 58

Rotate

features with a transformation 119
features with the edit tool 63

Route

feature classes
and coverage topology 197

Row. See also Object

defined 223

Rubbersheet

spatial adjustment method 126

Rubbersheeting

spatial adjustment 123

Rule

adding to a topology 87, 104, 187, 205
connectivity
detined 223
in a topology 20
loading from a rule set file 206
topology
defined 223

Rule set file

S

loading rules from 206

Saving edits 51, 84
Scaling features 65

with a transformation 119

Scanning

defined 223
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Schema
detined 223
SDE. See ArcSDE
SDE for coverages. See ArcSDE
SDE server 224
Segments
creating
parallel to existing 54
parametric curves 54
defined 223
Select
detined 223
Selectable layers list
detined 223
Selected set
defined 223
Selection anchor
detined 223
Server
defined 224
Shape
defined 224
Shapetile
defined 224
editing with ArcView 45
editing with map topology 71
Shared
edge 31
Shared boundary
defined 224
Shared edge
editing with map topology 74
moving 26, 31
reshaping 76
Shared features
and topology elements 31
showing 73
Shared geometry
editing with map topology 70
Shared node
moving 31, 78
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Shared vertex
defined 224
moving 75
Shortcut
hotkeys 39
Show errors
showing examples for a rule 21
Show shared features 73
Similarity Transformation
spatial adjustment method 120
Simple feature
defined 224
Single precision
defined 224
Sketch
constraints
defined 224
defined 224
operations
defined 225
Sketch tool 38, 47, 49, 53
Snap tolerance 172
Snapping 47
agent 225
defined 225
environment
defined 225
priority
defined 225
properties
defined 225
setting the snapping environment 48
snap tolerance
defined 225
when loading CAD features 83
Source field
for attribute transfer 147
Spatial adjustment 117
methods 120
previewing 132

Spatial Adjustment toolbar 118
Spatial database
defined 225
Spatial domain
defined 225
Spatial extent. See extent
and precision 194
Spatial join
defined 225
Spatial reference
detined 225
precision
relation to cluster tolerance 86
setting for a dataset 191, 193
shared by feature classes in dataset 191
spatial domain 225
Split policy. See also Attribute domains
defined 225
Split-move
topology node 31
Splitting an edge 29
SQL (Structured Query Language)
defined 226
Stream mode digitizing
defined 226
Stream tolerance
defined 226
setting 60
Structured Query Language (SQL)
defined 226
Subtypes
advantages of 2
and symbology 182-183
creating 166-168
defined 226
described 9, 164
editing 7
editing in ArcMap 15
in geometric network 34
mentioned 155-156, 163
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Subtypes (continued)
subtype code 166
use in topology rules 20

Summary
of topology errors

generating 99

Symbol
defined 226

Symbology 181
defined 226

Synchronization version
defined 226

T

Table
and importing data 161-163
and subtypes 164
defined 226
INFO 155-156, 159, 160-163, 169, 183
Table of Contents
defined 226
Tabular data
defined 226
Tagged values
defined 227
Tangent curve
creating 54
Target tield
for attribute transfer 147
Target layer
defined 227
for editing 49
Tic
defined 227
Tolerances
defined 227
Topological association
defined 227
Topological feature
defined 227

INDEX

Topology
adding feature classes 103
adding rules 87, 104
adding to ArcMap 89, 106
advantages of 2
cleaning-up data with 85
correcting digitizing errors 85
creating 86, 184, 202
defined 227
described 11, 19
discussed 2, 9
edge
defined 215
editing 7
in a geodatabase 184
network topology 36. See also Network
connectivity
properties 20
structuring relationships of features 184
validating 19
validating current extent 33
viewing rules 20
Topology cache 29
Topology Edit tool 26, 29
editing map topology 73
use of with a map topology 70
Topology error
discussed 19
generating a summary of 100
searching for 91
symbols for 90
Topology layer 20
described 90
Topology rule
adding 87, 187
creating 85
creating for subtypes of features 185
described 187
loading from rule set file 206
using subtypes with 20
viewing 20

Topology rules. See Rule: topology
Topology toolbar

adding 13

adding to ArcMap 71
Tracing

defined 228
Transaction

defined 228
Transferring attributes

and spatial adjustment 144
Transformation

spatial adjustment method 119
Trimming

lines with overshoots 93
Trimming line features 66
True curve

defined 228

U

UML model
setting tagged values 227
Undershoot
dangle error type 92
defined 228
described 94
fixing multiple 101
type of dangle error 93
Union
defined 228
Username
defined 228

Vv

Validate
on creation 189
Validate topology
and dirty areas 97
defined 228
in ArcMap 99, 112
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Validate topology (continued)
in current extent 19, 33
on creation 88, 106, 207

Validation rules. See also Attribute

domains; Connectivity
rules; Relationship rules
defined 228
editing with 7
mentioned 7, 155-156
Version
defined 228
transaction. See Transaction
Vertex
creating
at absolute coordinates 55
defined 228
moving 75
moving by dragging 75
Virtual page
defined 228

w

Wizard
defined 228
Work flow
defined 229
Work order
defined 229
Workbook
estimated time to complete 4
Workspace
defined 229

X

XY domain
defaults for a dataset 193
extending beyond default 193
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