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Introduction

IN THIS CHAPTER

* About this workbook

* Building and editing
geodatabases quick-reference
guide

» Tips on learning to build and edit
geodatabases

Welcome to the ESRI® ArcGI S® Geodatabase Workbook. ArcGI S gives you
advanced editing toolsin 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 Arclnfo seat. An ArcEditor or Arclnfo 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 isthe 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 Arcinfo
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
Arcinfo 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 isthe ArcGI S application for browsing, storing,
organizing, and distributing data.

ArcEditor or Arclnfo seats of ArcCatalog allow you to add
behavior to your geodatabase to better model your data and
help ensure that editing featuresis 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 featuresin 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 afeature, 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 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 between features of two different
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classes. You can choose whether a polygon feature class
should be allowed to contain areas that overlap, as arecord
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 compl ete 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 GI S features’,
contains 10 exercises. Chapter 4, ‘Building geodatabases’,
contains 9 more exercises. Each exercise should take about
15-20 minutes to complete.

The study areafor the quick-start tutorial and the chapter
on building geodatabases is a hypothetical city. The data
was created by ESRI using a database schema similar to
that of the city of Montgomery, Alabama. The dataiis
wholly fictitious and has nothing to do with the actual city
of Montgomery. This information may be updated,
corrected, or otherwise modified without notification. The
datafor the exercise on loading coverage data into a
geodatabase topology is from the National Hydrography
Dataset, published by the U.S. Geological Survey (USGS)
in cooperation with U.S. Environmental Protection Agency
(EPA) and Utah Automated Geographic Reference Center
(AGRC) and REDCON. The watershed coverage,
basin_utm, was fabricated for this exercise. This
information may be updated, corrected, or otherwise
modified without notification.

The datain the Editing folder is provided courtesy of the
cities of Wilson, North Carolina, and Greeley, Colorado; by
Prarie Farm Rehabilitation Administration (PFRA), Regina,
Saskatchewan, Canada; and by the USGS and the EPA.

GEoDATABASE WORKBOOK



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 computer-aided
design (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 8

Geodatabase Workbook Chapter 3, Exercise 9
Editing in ArcMap Chapter 8

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 Chapter 12

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 exercisesto
familiarize you with editing and creating geodatabases.

Finding answers to questions

If you are like most people, your goal isto 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 you can complete your
task. See Editing in ArcMap if you have questions about how to
edit featuresin your GIS and Building a Geodatabase if you have
guestions on how to create your GIS.

About this book

This book is designed to teach you how to edit datain 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 directions
for specific tasks.

Getting help on your computer

In addition to this book, the ArcGIS Desktop Help systemisa
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 solutionsthat fit your
learning style. For more information, go to www.esri.com.
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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 awater 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 termsin the glossary or consult the relevant chaptersin
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 Arclnfo licensed seat of ArcMap. The tutorial
isintended 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 datain 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 Programslist in
your Start menu.

2. Click the Connect To Folder button.

wdArcCalalog - Arclnfo - C:\

J File Edit| Yiew Go Tool: ‘Window Help
] X
||| B X

J Location: IE:\

[ Catalog

=-( [T

% Database Connections
-G8 Addess Locators
{8 Coordinate Systems
-- GIS Servers

- Search Results
@ Toolboxes

3. Navigateto the EditingWithArcGl Sfolder onthelocal
drive where you installed the tutorial data. The default
installation pathis
C:\arcgis\ArcTutor\EditingWithArcGIS.

Connect to Folder EE

Choose the Folder to which you want ko connect:

| Ciarcgish ArcTukor EditingWitharcGls

E---:_r:f_j Dieskkop -
EIE‘, My Computer

-2 3% Floppy (A:)

Elg Local Disk {2}

= {:I arcais
ED ArcTutar

4. Click OK.

Your new folder connection—
C:\arcgis\ArcTutor\EditingWithArcGlIS—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.
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Exploring your data

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

1. Click the plussign next to the
C:\arcgis\ArcTutor\EditingWithArcGl Sfolder.

-3 ArcCatalog - Arcinfo - C:\arcgis\ArcTutor\EditingWithArcG1S

J Eile Edit Wiew Go Tools Window Help

BEY R

®ojasnw | aa 80X

J Location:  [Carcgis\AreTuton EdtingwithAreB1S

)|

Jwesheel FGOC ESAI = Ay o

=

[ Catalog
- TN
g Charcgis\dreT utot EditingWwitharcGIS
r 5 Montgamen,_full mdb
@) Ediing a Geodatabase.msd
@0
@ e
(8 Database Connections
g Addhess Locators
(-8 Coordinate Systems
) GIS Servers
- Search Resuls
{53 Toolboses

Cantents | Preview | Metadata

53 Montgomen,_full rmdb
S E diting 5 Geodatabase. mad

A

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

contalns.
xI[" Contents | Frevien | Metadata
E]__EE;'EE‘D\Q = [ Brocks

2@ CharogisibreTutor E diingwithdreGIS
o -85 Montgomery_ful.mdb
T 2y Landbase
Elocks

Dimensions
HI Landbase_Topology

ParcelDuners
Parcels
Fioad_cl
Fioad_eop

~{&] Roadiames
B water

QUICK-START TUTORIAL

Dimensions

HI Landbase_Topology
T ParcelDuners
Farcels

Road_cl

Road_eop

(&l RoadNames

3. Click Parcels feature class.

*lx

Contents Preview | Metadata
£ Catalog
@t
£ (@ ChamgishareT ol ditingwithaioR 15
Morigomeny_full mdb
£ Landbase
[ Blocks
Dimensions
] Landbase_Topology
% PaicelOwners
Parcels
Road_dl
Road_sop
* [&] RoadNames

g water || Freview  [Geomapry ~

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

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

Subtypes are used to differentiate groups of features within
afeature 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, aroad feature class could have
highway, arterial street, and residential street subtypes. All
aretypes of streets, but highways might typically have four
or more lanes and speed limitsin the 45—70 mph range,
while residential streets might always have two lanes and
speed limitsin 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, seethe
‘Subtypes’ chapter in Building a Geodatabase.

In this geodatabase, residential parcels have adefault value
of Residential for their zoning code, while nonresidential
parcels have adefault 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 Ownerstable in the geodatabase.

Contents  Preview |Meladata

alog -

Catal
@ o | [ ToBIECTIDY ELEMADDR [PROPERTY_ID| OWHER_HAME f’
£ CharcgistreTuton Ediingwithencs | |+ 1 6332 1004 | THOMIMAON DAN
5 5 Montgomen,_fulmdb Fl 5333 1005 | CRIDER ANIA,
B Lands E 6336 1008 | CHINMANMY ELIZABETH
! Block 4 8337 1008 |LIEBENTHAL MATTHEW
H =
D 5 B335 1010 |EBERT DANIELA,
Hl La Topology 5 6338 071 [vAN LU
2 ParcelDwners 7 6240 1012 | AFRON DAN
Paicels 5 6341 1013 WWINCHELL JEFFREY
PRoad_cl E 6342 1074 [MCCARTHY B0
; Road_eop | 0 = 1016 [VOUNG BEVERLY
L] PosdNames i 6345 1017 [&RTZ PHL
| EE water 12 6347 1018 | GILLICK MARLENE hd
i LTE] owners 4 | »
diting a Geodatabase. mxd
& @E@:\ Record: 14] 4| 1| e1| Showr | Al Selccied | Records (of <2000)
Bl B B
1 | _.|J Previenr | Tabls |

(5]

Notice how the Preview type automatically changes to
Table and displays the table’s records. Thistable
contains the owner information for the Parcels feature
class.

10

Parcel Owners is another type of geodatabase object, a
relationship class. Relationship classes storeinformation
about how spatial objects, such as feature classes, or
nonspatial objects, such astables, are related to other
objects within a geodatabase. Parcel Owners links the
Owners table to the Parcels feature class. When you edit
the parcelsin ArcMap, you can view and edit the related
datain the Owners table. For more information about
relationship classes, seethe ‘ Relationship classes' chapter
in Building a Geodatabase.

Elg Monkgomery _Full

ElJ-E'jl Landbase

& Blocks

- fi] Dimensions

r Landbase_Topology l—Topology
-y ParcelOwners

Bl Parcels

-] Road_cl

-] Road_eop

] RoadMames

EEI--@ Waker

--[E2] owners

Landbase Topology isatopology 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
datain your geodatabase. For more information about
topologies, see the ‘ Topology’ chapter in Building a
Geodatabase.
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6. Double-click Water.

Contents  Preview |Meladala

[

L Water

¥ anno_19 72
-3 dnno_z7_71
[ DistDiam

(6

& Distribmains
{5 Fittings
=] Hydrants
~{B&] LateralDiam
Laterals
-5 Sysvalves
A Tanks
-- Transmains
ﬁ Water _Met
= El Water _Net_Junctions
--[E] owners =

AR Editing = Candskshacs

Freview:

Geography hd

Thisdataset also contains relationship classes, annotation,
and feature classes.

7. Click Water_Net.

Water _Net is a geometric network, another type of
topological relationship, between the feature classesin this
dataset. Geometric networks allow you to model networks
of edges and junctions, such as the pipes and valvesin 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 isuseful for
networks. For more information about geometric networks,
see the ‘ Geometric networks' chapter in Building a
Geodatabase.

QUICK-START TUTORIAL

A relationship class, Anno_19 72, links a set of annotation
to the Laterals features. If awater lateral is edited, the
corresponding piece of annotation will be updated.

EIJ-EEI Waker

----- SR Anno_19 72
----- S, anno_27_ 71
--[&] DistDiam
-] Distribmains
--[=7] Fittings
=] Hydrants
--[&] LateralDiam
-] Laterals

-] Sysvalves

5] Tarks

Transmains

E W .th:r'_f'-]E!t

Geometric Network
El Water _Met_Junctions

--EE] owners
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8. Click Editing a Geodatabase.mxd.

@ Landbase
EIJ-E'P Water

----- T Anno_19_72
----- 2 anno_Z7_71
--[&] DistDiam
-] Distribmains
{5 Fittings
=] Hydrants
--[&] LateralDiam
-] Laterals
5] Sysvalves
-] Tanks
Transmains
-»é Waker_Met
El Water_Met_Junctions
- [ZE] owners

e__@ Editing a Geodatabase

Thisisamap that you will use to edit the geodatabase
objectsyou’ ve been exploring. For more information about
maps, see Using ArcMap.

In this section, you' ve explored the contents of the
EditingWithArcGl Sfolder. Inthe 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 afeature class
by arelationship 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.

=
5] waker Met Junctions
----- DUNErS

Editing a Geodatabase

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.

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

Wiew Inzert Selection Tool: ﬂ|7 I ain Menu

ﬁ Data iew '7 Standard

[ Layout View 'T Toolz
Zoom Data » |7 Draw
T gt Spatial Analyst
Bookmarks »

Spatial Adjustment

Geostatistical Analyst

E Table OF Contents

'T Status Bar

Overflow Labels

Identify Results Tty e

Layout
Georeferencing
30 Analyst

QUICK-START TUTORIAL

The Editor and Topology toolbars appear.

4. On the Editor toolbar, click Editor and click Start
Editing.

|[Edior | & | 2= Task

Stop Editing
Save Edts

hd e

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 Insert Selection Tools “Window Help

§ DrataWiew
Eﬁ Layout Wiew _
Zoom Data o Credte...
Manage...

Zoom Layout
EditHypdrant

Bookmarks

Toolbars

13



2. Click the Select Features tool.

l@aa@nuded B K OMS 7

3. Select agroup of light green office parcels by dragging a
box around them.

Viewing and editing values in a related table

Now you'll edit the Owners table, which isrelated to the
Parcels feature class by the Parcel Owners relationship
class.

1. Click theAttributes button on the Editor toolbar.

=)=

14

TheAttributes dialog box now appears with alist of the
selected parcels PROPERTY _ID values. The attribute
values of the first selected parcel are displayed on the
right panel.

Each parcel has aplus sign next to it. You can navigate
to the related row in the Owners table from each parcel.

. Double-click the feature ID of parcel 4381 (it may not

bethefirstinthelist).

y

Attributes =]

=1~ Parcely

[ iz owned by
[ 3396
[ 3414
- 3420

Froperty

| Walue

OBJECTID
PROPERTY_I
LaMDUSE_CO
ZONING
P&RCEL_ID
Fes
Zoning_simple
SHAPE_Length
SHAPE_Area

3381

4381

1

1

5738
Mon-Residertial
Office
5778264
19352.0803

|4 features 4| |

The database designer decided that alogical label for
related fields in the Owners table, when viewed from the
Parcels attributes, is ‘is owned by’ . You can specify
such labels when you create arelationship class.
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3. Click the plussign next to ‘isowned by’.

- Parcels
B 333
[l iz owned by
-/ 2900
¥ 3396
- 3414
(- 3420

Froperty

Walu

|4 features

Obiject identifier
ELEMADDR
PROPERTY_ID
Owner name

Percentage ownership  [100

Date of deed
OwM_ID
FASLIME

4]

2300
9709
4331
SMITH MATALIE

1985-04-26 00:00:00
E8115
2900

i

The identification number of the record in the Owners
table that isrelated to—owns—this parcel is displayed
under the ‘isowned by’ |abel.

4. Click the Owner Object identifier, 2900.

You are now viewing arecord 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 [abel for the field in the Attributes
window.

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!1 .

QUICK-START TUTORIAL

6. Press Enter.

You have used the Parcel Owners 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 PROPERTY _ID of parcel 4381 in the
Attributeswindow selection list.

E- F':arc:els Froperty Walue
2351 DBJECTID 3381
: PROPERTY_I 4381
i [+ 2500 LaMDUSE_CO 1
- 3396 ZOMING 1
s P&RCEL_ID 5738
__ 33123 Fes Mon-Residential
Zoning_simple Office
SHAPE_Length 5778264
SHAPE _Area 13382.0803
|4 features Pl | ﬂ

When you first viewed the parcel feature classin

ArcCatalog, the features were drawn in two different
colors because there are two subtypes of parcel. On this
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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_simplefield.
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

the Res attribute.

E- F':arcels Froperty Walue
=338 DOBJECTID 3381
. B is owned by PROFERTY. 4381
H - 2300 LANDUSE_CO 1
- 3396 ZOMING 1
s FARCEL_ID 5738
o e Non Fiesidertial j——e
[+~ 3420 —— on-Fesidential
Zoning_zimple =y
SHAPE_Length b
SHAPE Area | _o
|4 features 1 | _’I

TheAttributes window givesyou adropdown list that

will let you select one of the two possible values for this

field.
3. Click Residentia inthelist of two values.
Thisfield is associated with a coded value attribute

domain in the geodatabase. Coded value domains allow
you to edit more quickly and accurately because you can

pick from thelist of predefined permissible values.
There's no need to type the datainto the field, and
there'sno possibility of entering atypo.

The attribute stored in thisfield 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_simpl e attribute al so

16

changed, as you can see in the Attributes window and on
the map. Thisis because Residential is the default value
for this attribute of parcels of the Residential subtype.

E- F':arc:els Froperty Walue

3381 DBJECTID 3381

i Eis owned by PROPERTY_I 4381

: (- 2300 LAMDUSE_CO 1

- 3396 ZOMING 1

- 3414 PARCEL_ID 5738

__ 3470 Fes R esidential
£ oning_simple Fesidential
SHAPE_Length 577 0264
SHAPE_Area 19382.0803

|4 features 1 | _>|

New attribute value from default value of Residential subtype

' ‘ ;/z/

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

4. Click the PROPERTY _ID of parcel 4396 in the

Attributes window.

[} Parcel Property alue

= 3301 OBJECTID 3356

[ iz owned by FROFERTY_| 4396

-/ 33p8 LANDUSE_CO 1

- 3414 ZOMING 1

: PARCEL_ID 5753

- 3420 =
Res Mon-Residential ;I
Zoning_zimple
SHAPE_Length A _e
SHAPE_Area i

|4 features 4| | _’I

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

Notice that the Zoning_simplefield isagain updated with
thedefault value, Residential.

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

&= Parcels Property Walue
- 3381 DBJECTID 3396
| B is owned by PROPERTY_| 43596
(- 3396 LAMDUSE_CO 1
- 2414 ZOMING 1
= PARCEL_ID 5753
A0 Rex Mon-R ezidertial —'—6
Foning_simple Commercial
SHAPE_Length 5281648
SHAPE_Area 12252.0277
4 features | | LI

New value for Zoning_simple field

QUICK-START TUTORIAL

Noticethat the Zoning_simplefield isupdated again, but
now it has a new value—Commercial. The feature’s
symbol on the map is also a new color.

.

A

\\ New

f/ g ‘_ fscy)/rmbol
I \\\‘\ 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 codeto its new value.
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7. Click Commercial inthe Zoning_simpleValue column

and click Manufacturing.

=8 F‘:arcels Property | Walue
- 3381 OBJECTID 3396
§ [ iz owned by PROPERTY_I 4336
396 LANDUSE_CO 1
- 3414 ZONING 1
i PARCEL_ID 5753
- 3420 —
Res Non-Residential
Zaring_simple Commercial j U pdated
v b symbol for
= Commercial I
Flood Hazard Area parce
4 features 4 Inatitutional
Offize
Ltility
Residential
8. ClosetheAttributesdial og box. ) ) ) )
In the next section you will examine the results of your edits
)
PO =€) | Onthefeature dataset’stopology, Landbase_Topology.
E- F':arc:els Property Walue
- 3381 OBJECTID 339
| [ s owned by FROPERTY_I 4396
296 LawDUSE_CO 1
- 3414 ZONING 1
- PARCEL_ID 5753
w20 Res Mon-Residential
Zoning_zimple I anufacturing
SHAPE. Lendth
SHAPE_Area 122520277

4 faatures <

| bl

Updated value for attribute

You have updated the parcel’s zoning codein the
geodatabase and have seen how default values and coded
value domains can make editing feature attributes quick and

easy.
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Finding and correcting topology errors

Now you will check the edits you' ve just made to find out

if they violate the topology rules defined for these features.

A geodatabase topology defines a structured set of
permissible spatial relationships between features within a
subtype or feature class or between features in two
subtypes or feature classes. These relationships are
specified by topology rules when the topology is created.
There are many possible topological relationships that
could be important for a geodatabase, so ArcGIS alows
you agreat 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 topol ogy.

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 afeature classis specified in a
topology rule, changing the subtype can create topology
errors.

1. On the Topology toolbar, click the Validate Topology In
Current Extent button.

J Topology: ILandbase_TopoIogy j % | & m £ | @' Ef/ | @

QUICK-START TUTORIAL

Thetopology isvalidated within the areathat is currently
visible onyour map.

Validating atopology can sometimestake sometimeto
complete, especialy if you have made alarge number of
edits, you are working on large or complex datasets, or
you have many topology rules. Validating the current
extent saves time when you are trying to locate errorsin
a specific area.

Thetopology validation processidentified an error within
the areayou’ 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.

Topology
error
detected by
the validate
process
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Examining topology properties

Now you' Il investigate the properties of thistopology to
identify what the problem is. The Topology layer letsyou
view topology errors, aswell as other information about the
topology, inArcMap.

1. Inthe ArcMap table of contents, right-click
the Landbase_Topology layer and click Properties.

El £F Layers -
Dimengion features

Area B Copy

* Remave

= Group

Faint Ermn @ Zham TalLayes

Line Erg

Frad edge Visible Scale Range B

g Hydvants Setlata Souce

wfater distribi Save Az Layer File...
System valve ——
W ater Ialeral

The Layer Properties dialog box for the topology layer
opens.

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

Layer Properties

Generall Sourcel S_\meologyl Display Feature'Classes | Fiulesz I Ermors I

Murnber of Rarks: I Z Fianls... | Ldd Elass... |
Feature Class | Rank | Fermaye |

1

1 Erermaye Al |
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The Parcels feature class that you' ve just edited is one
of two feature classes that participates in the topology,
Blocksis the other.

. Click the Rulestab to see which topology rules may

have been violated by your edits.

Layer Properties

Generall Sourcel Symbologyl Displayl Feature Classes  Fules |Err0rs I

Feature Clazs | Rule | Feature Clazs

Parcels tust Mot Dverlap Description.. |
Parcels : Besidential — Must Be Covered By Blacks : Residenbial
Ldd|Fule,. |

Therules of the topology are listed here. A topology
could be created with no rules or with as many asa
dozen, or more, depending on the complexity of your
data model. Thefirst 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. Thisrule does not involve a
second feature class, so the second feature class column
isempty.

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 featuresin
Blocks.
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4. Click therow for the rule Parcels: Residential Must be
Covered By Blocks: Residential.

4
Layer Properties

Genetall Sourcel Symbologyl Displayl Feature Classes  Rules |Err0rs I

Feature Class | Rule | Feature Class Descrintion | e
Must Mot Overlap B
arcels idential  Must B ered By B Fesidential
Sdd Eule:.. |

5. Click Description.

A dialog box appearswith abrief description of the
topology rule.

6. Uncheck Show Errors.

Rule Description | 7 x| Rule Description HE
Aule:  [Must Be Coversd By Rule:  [Must Be Covered By
An area feature in one layer An area feature in one layer
must be contained within a must be contained within 5
feature fiom anather layer feature from anather layer.

a Ay area in the first layer that is @ Ay ateain the first lsyer that is
niot contained within a feature not contained within 3 feature

fram the second layer is an from the second layer is an
@ = @ =
' Shaw Errars ™ Shaow Enors
o]

o @

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 represent error features.

7. Click OK.

QUICK-START TUTORIAL

8. Closethe Layer Properties dialog box for the topology

layers.

Layer Properties

Genelall Sourcel Symbo\ogyl D\splayl Feature Classes  Aules |Erlols |

Feature Class [ Fue ] Feature Class
Parcels Must Mot Overlap
Parcels : Residential Must Be Covered By Blacks : Residenti:
|

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

Inspecting topology errors

Now you'’ [l examinethe errorsin the topology using the
Error Inspector.

1. Click the Error Inspector button on the Topol ogy

toolbar.

J Topology: ILandbase_TopoIog_l,l j % | m m 1 | @' Ei(| R?

The Error Inspector window appears. You can alow it to
float on the map, or you can dock it to the ArcMap
applicationframe.

Emor Inspector
Shawe [<Errors from all rules> =]
F Enois I™ Exceptions ¥ Visible Extent anly
Fiuls Type [ Class 1 [ Class 2 [Shape [ Festre1 [ Featwe2 [ Exception

The Error Inspector will selectively show the errors
where thisruleis violated.
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2.

Click the Show dropdown list to choose what types of
errorsto display and click Parcels: Residential - Must
Be Covered By - Blocks: Residential.

Error Inspector [x]
Shews IF'an:eIs' Residential - Must Be Cavered By - Blocks : Residential H 1 emar
Search Mow IV Enors ™ Esceptions IV wisible Extent orly
Rule Type | Class 1 | Class 2 I Shape | Feature 1 | Featuie 2 | E xception |
Must Be Covered|By | Parcels : Residential | Blocks | Residential | Polpgon 3381 a Falze

4,
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Click Search Now.

The Error Inspector shows the error that isvisiblein the
current extent.

You can also use the Error Inspector to find all errors,
regardless of their type or whether they are in the visible
extent, or you can use it to find exceptions to topology
rules. An exception is an error feature that has been
marked as representing a valid exception to atopology
rule.

Close the Error Inspector dialog box.

Fixing topology errors

In this feature dataset the Blocks feature class represents
city blocks. These features have been created simply for
demonstration purposesfor thistutorial. 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
features that are marked as residential. You will turn on the
Block layer and look at the situation.

1. Inthetable of contents, check the Blocks layer.

!
B Blocks

Res
[ Mon-Residential
[]Residential
= M Parcels
Zoning_simple
I Commercial
[7]Flood Hazard Area
[ Institutional
[ Manufacturing
[ Office
[ Residential

F Ukt ==
W prad names
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The Blocks layer is partly transparent, so you can see The correct choice would depend on the planning

the parcel features through the blocks. The block that department’s strategy for maintaining the Block and
contains the error feature is a Non-Residential block. Parcel feature classes. Deleting the parcel is, in this
Thefirst Parcel feature that you edited was originally case, not an option. Creating a new specia Block
nonresidential. When you edited it, you switched it to the feature would not be in accordance with the
Residential subtype, which triggered thistopology error. department’s system of monitoring blockswith housing,

nor would marking the error as an exception or simply
ignoring it. Thetwo 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 followsthat the block should be
changed to reflect its new status as a block containing a
residential parcel.

2. Click the Select Features tool.

RaQunuOdEDE RO ML T

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

e Delete the residential parcel feature.

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

e Mark the error as an exception.
e Ignore the error.

» Change the subtype of the Block feature to
Residential.

» Change the subtype of the Parcel feature to Non-
Residential.
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3. Click the block feature at the error feature.

The block is selected.
4. Click theAttributes button on the Editor toolbar.

aal=ll=]

The Attributes window appears.

24

5. Click intheValue column beside Residential and click

Residential inthedropdown list.

E| B]UCkS Property Walue

| E091E DBJECTID_1 10918

[+ Parcels BLOCK. <Mull»
Residential INon-Hesidential LI
Shape_Length

|2 features

1

Shape_twea

esidentisl
ential

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 and
closetheAttributes dialog box.

J T opology: |Landbase_TopoIc-gy j % | & m &1 | @ Ei( | RP

The part of the topology visible on the map is validated,
and since thereisno longer aviolation of the topol ogy
rule, the error isremoved.

In this exercise you used the topol ogy 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 aboundary shared by two
features.

QUICK-START TUTORIAL
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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 aline 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
I Tnstitntinnal
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2. Click the Zoom Intooal.

O CQATdEIEROHE T

3. Click and drag a box around the southern half of the
block of parcelsthat’s centered in the display on the

map.
==

2

== o

4. Right-click Parcels and click Label Features.

0

wiater distributi;
System valves
wiater laterals
Diztribution mailg" Convert Features to Graphics. ..
Fioad centerline

Label Features

Camwert Labels to danotation. .

= [ EBlacks Data 4
Res Save &z Laper File...
[ Mon-Reside
[] Residential Froperties...
=
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4381

The northern boundary of parcel 4414 needsto be
moved 30 feet south of its current position. You will
create temporary topology nodes along the parcel’s east
and west boundaries and snap the north boundary to the
new location.

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

IE2 A IA
Start Edlitmg
Stop Editing
Save Edits
Tawe..

Split...
Wivide...

Eutfer..

SN

Copy Farallel..
erge...
Whior
|rtersest
[lip..
More Editing Toolz — p

@ Wialdate Features...

O N

Optionz...
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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.

-7

Snapping Environment

Layer | VerteH| Edge | End =

Dimenzion features O O O

Foad edge of paver [ ] O
Hydrants O | O
Wwater distribution ne ] O |
Syztem valves O O 0o =
Wwiater laterals O O O
Diistribution maing O | |

Road centerlines O O O =
Bl o 1 1 Il

J I_>l_I

=[] Edit Sketch

e[ Edit sketoh vertices
-] Edit sketch edges

[ Perpendicular to sketch
= [ Topology Elements

6—— Topology nodes

7. Closethe Snapping Environment dial og box.

Now you’'ll change the way the topology nodes are
drawn to make editing the parcel boundary easier.

27



8. Click Editor and click Options. 9. Click theTopology tab.

Editing Dptions
Start Editing)

DOptiorns... 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' Il use the Topology Edit tool to split the east and
west boundaries to create topology nodes. You'll also check
which parcels share the north boundary, then you' Il be
ready to moveit.

1. Click theTopology Edit tool.

J Topalogy: |Landbase_Topology j % | m ﬁ m &1 | @r E;]( E} | @

Build Topalagy Cache
&1 Show Shared Features

Select Shared Featues

] Clear Selected Topalogy Elements

aove...
Move To...

Split Edge At Anchor

Split Edge At Distance

terge Connected Edges

2. Click the eastern boundary of parcel 4414.
The boundary edge is selected and changes color.

3. Right-click the selected edge and click Split Edge at
Distance.

QUICK-START TUTORIAL

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.

Thetopological relationships between the featuresin 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.

. Look at the arrows on the edge. If they point south, type

“30” in the Split text box and press Enter. If they point
north, type“30” in the Split text box, click From end
point of edge, and press Enter.

4

Split Edge At Distance
438

Edge Length: |1 231799

— Split

Cancel |

% Distance|along the edge
" Percentage of the edge lenath

—

— Origntation

& From start point of edge
" From end point of edge
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A new topology nodeisinserted at 30 feet from the
north end of the edge.

=

5. Click the west edge of parcel 4414.

¢ o

Build Topology Cache

] Show Shared Features

“r4 Select Shared Features

#] Llear Selected Topology Elements

Mave...

Move Ta...

48 \ SpitEdgs AtAnchor
SpitEd

. - Merge Connected Edges

6. Right-click thewest edge and click Split Edge At
Distance.

30

7. Look at the arrows on the edge. If they point south, type
“30” in the Split text box and press Enter. If they point
north, type“30” in the Split text box, click From end
point of edge, and press Enter.

7

Split Edge At Distance EHE

. EdgsLengt |B1.?DBS 0K |
gl =

& Distanke along the edge

" Percetage of the edge length

k ISD

“n 'h_

& r— Orientation

€ From gtart point of edge
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A second new topology nodeisinserted at 30 feet from
the north end of the edge.

= _ /Unselected node

«

a0

Selected node

The new topology nodes you added will allow you to snap the
northern, 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 ableto snap the boundary to the topol ogy
nodes. Before you move the edge, you' Il check to see
which features share it.

8. Click the boundary between parcel 4396 and parcel

4414,

=\

Build Topalagy Cache

@ 5

how Shared Features

Select Shared Features

F] Clear Selected Topology Elements

Move. .

Move Ta...

Split Edge at Anchor
Split Edge At Distance

terge Connected Edges

4445

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

Shared Features

12

x|
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The Shared Features dialog box shows the features that
share a selected topology element. This edge is shared
by features 4414 and 4396 in the Parcels feature class.

11. Click 4396.

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 nodesthat 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 unsel ected edges.

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

)\

Thetopology node is added to the selection. Holding the
N key alows you to select atopology node without
selecting any more nearby edges.
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2. Move the pointer over the selected node.

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

—o

The pointer changes to indicate that you can split—move
thisnode. A split-move breaksthe topol ogical
association between the node and unsel ected edges and
allows you to move an endpoint of an edge that is shared
by other features.

4. Whileholding the Skey, click the node and drag it
southeast until it snapsto the new topology node you
created, then drop the node.

32

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

\9

6. Move the pointer over the selected node.

\ o

7. Pressthe S key with the pointer over the node.
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Now you can split—-move this node to the new location. 9. Click the Validate Topology In Current Extent button.

8. While holding the Skey, click the node and drag it
southeast until it snapsto the new topology node you
created, then drop the node.

J Topalogy: ILandbase_TopoIog_l,l j % | ﬂ m £7] | @ Ei( | R?

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 atopology. Next
you'll save your edits.

The shared parcel edge is moved to the new location. Saving your edits

Because you split-moved the nodes at the endpoint of Now that you’ ve completed editing the parcels, you should
the edge, the corner of the parcel that did not share the save your edits.

edge (4420) was not modified. i ] ] ]
1. Click the Editor menu and click Save Edits.

Rz

B i
Stap 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 afire 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 topol ogical
relationship that the geodatabase can maintain among
feature classes. Just as you can edit edges and nodes shared
by multiple featuresin a topology, a geometric network
allows you to edit network edge and junction features and
maintain network connectivity between them.

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

Wiew |nzert Selection Toolz wi

| § DataView

& Layout Wiew
Zoom Data »

Zoom Layout 3

d & Lreate...
Toolbars »

E Table Of Contents

|T Status Bar

Bookmarks

Manage...

EditParcel

You will move the hydrant in parcel 4054 in the center of
the data frame.
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Thisfire hydrant feature is a part of the geometric network.
It is connected to the rest of the network by a hydrant
lateral feature, a subtype of the water lateral feature class.

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

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

Hydrant

4054

Moving a fire hydrant feature
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1. Click Selection and click Set Selectable Layers.

Selection Tool: ‘window Help

Select By Attrbutes. .
% Select By Location...
B ool By (Eraphics

@ Zoom o Selected Features
= Statishics,..

able Layers. ..

[Elean Selected Featires

Interactive Selection bethad

DOptions...

2. Click Clear All. You will change the selectable layers
from al layersto 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, ete.

- Select All |
] Clear Al -

Fioad edge of pavement
[w]Hydrarts
[ 1w ater distribution network, fitings
[1Spstem valves
[ 1w ater laterals
[ Diztribution rmaing
[ 1Road centerlines

6 o

LI Cloze :l—

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

QUICK-START TUTORIAL

5. Click the Edit tool.

J Editor = ”_‘_|ﬁj Task:

6. Drag abox around the fire hydrant.

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

7. Click and drag the selected hydrant to the southwest,
toward the middle of the parcel, then drop the hydrant
into itsnew position.
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When the hydrant was moved, the lateral stretched to
maintain its connectivity with both the hydrant and the
valve. Thisisan example of how ArcGIS maintains
network topology during editing.

/

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

Creating a new hydrant lateral

Now you will add anew hydrant lateral to adistribution
main in the water network. Thistask will involve a
combination of network editing, connectivity rules, attribute
rules, and feature-linked annotation.
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1. Click Selection and click Clear Selected Featuresto

deselect the hydrant you just moved.

Selection Tool: “Window Help
Select By Attibutes...

% Select By Location...

q Select By Graphics

&F Zoom To Selected Features
bH Statistics...

Set Selectable Layers. ..

Llear Selected Features

g

. Click Selection and click Set Selectable Layers.
3. Uncheck Hydrants; check Distribution mains, Water

laterals, and Water distribution network fittings; then

closethedialog box.

Set Selectable Layers

Chooze which lapers can have their features selected interactively with the

Select Features tool, the Select By Graphics command, the Edit tool, ete.

[|Road edge of pavement 1= Selectall |

[ Hydrants

[/ ater distribution netwark fittings LClear &1 |

[Sustem valves

[w]'/ ater laterals e
[ istribution mairs

[ 1Road centerlines ;I Cloze |
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4. Click the Task dropdown arrow and click Create New
Feature.

Task: | Create Mew Feature ;'I | Target: |/ ater laterals : Hydrant laterals ;I

- Foad edge of pavement =
- Hydrants

[#- W ater distribution netwark fithic

- System vakves

[ W ater laterals

Unknowr

rant |aterals
i Fire laterals
- Service laterals
- Digtribution mains

- Rioad centerlines -
«| | »

5. Click the Target dropdown arrow. You will see alist of

L5

the layersin 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

|aterals.

The new feature will be created in the Water laterals
feature class and will be assigned the Hydrant L ateral
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 Edag > | M| &~ T
Start Editing
Stop Editing

Save Editz

e,

Sipliti..
Wiwide...
Buffern..

[Eapy Parallel..

Lo S

Iderger..

el

|rtersest

L.

tare Editing Tools »

@ Walidate 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 uncheck any other boxes that may still be checked.
Close the Snapping Environment window.

Snhapping Environment

Layer | Wertex | Edge | End =
Diimenzion features O O O
Road edge of paver O O
Hydrants O O O
‘water distibutionne ] O O
System valves O O O
Water laterals O O o =
Distribution mains 0 —E——e
Fioad centerlines O O O
Blocks O O O &
Drmmln — — [ |
4] |
=[] Edit Sketch -

-] Edit sketeh vertices

- Edit sketch edges

[ Perpendicular to sketch
B[] Topalogy Elements

i, ﬂanrg.ilnn..mAM LI

8. Click the Sketch tool.

J Edito; | | 8 ||?_j Tazk: ICreate Mew Feature LI |

9. Movethe pointer over one of the distribution mains. The
pointer snapsto the edge of the distribution main.
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10. With the pointer snapped to the main, click onceto start
the new hydrant lateral.

You have just started an edit sketch. You create an edit
sketch of the geometry when you use the editor toolsto
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 thedistribution main.

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

\

Shap Tao Feature »
Direction. Clil+ay

[ EflEstinrn [Etl
Length... Cirl+L
LEhiange Lenath

Absolute 2, Y. FE
Deltai, ... Chil+Dr

Direction/Length... Chil+G

Parallel Clil+P

Perpendicular Chl+E

Segment Deflection... F?

Replace Sketch

Tiatiaent EurE: . LGty
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Asyou 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.
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.

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

L

.2 ﬂgth —_®

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

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

sketch and create the new hydrant lateral.

Streaming Fa

Delete Sketch  Chl+Delete \

®_ Finish Sketch

Sauare and Finrsh
Firizh Part

4031

QUICK-START TUTORIAL

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

4031

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

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

In addition, when the new hydrant lateral was added, its
annotation was also added. A relationship classin the
geodatabase links lateralsto the L ateral Diam annotation
feature class. The annotation feature class was created
with an advanced | abeling expression that |abels
features longer than 200 feet with their diameter and
material type. Sincethislateral islessthan 200 feet in
length and the default value for diameter is 8 inches, the
annotationtextis8".

39



Modifying the hydrant lateral

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

1. Click theEdittool.

J Editor = ”_‘_|ﬁj Task:

2. Click thelateral and drag it away from the distribution
main, then release the mouse button to drop the lateral .

The distribution main stretches to stay connected with
thelateral. The distribution main featureis acomplex
edge feature—it is split in the logical network by the
addition of the lateral, but it remainsasinglefeaturein
the geometric network. The annotation also moves with
the feature.
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3. Click the Undo button to undo the move.

?

lﬁﬁl|{|'/|

& & BB X

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

4. Click the Attributes button.

anadl=l=]

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
|aterals, while other fields have null values.

5. Click the DIAMETER value.
6. Click the dropdown arrow and click 6".

- Wwater laterals Property allg -
B 1823 RPOLY_ <Hulls

LEMGTH <Mull
LATERALS_ <Mullx
LATERALS_ID <Mull:
FEATURE_ID <Mullz
H_CONFID 0
H_DATE <Mull e
DIAMETER n —
Depth buried I: fl
Fecorded length 6
Facility identifier i Il
Frf_ID 3
WM _TPE 214"
P TYPE ™
FPRESSURE_S 18" —
LOCATION 114"
Inztallatinn date: 1" A ;I

1 features 4 | [ ab
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This geodatabase has a coded value domain of valid pipe
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.

Since the annotation for laterals is derived in part from
the value of the DIAMETER field, when you clicked the
new value for the diameter, the annotation was
automatically updated to reflect the change.

7. ClosetheAttributesdialog box.

QUICK-START TUTORIAL

Creating a new dimension feature

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
Dimensions feature class in your geodatabase.

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

J Editor = |’T|ﬁj Task: ICraate Mew Feature

Start Editing
Stop Editing
Save Edits

Move...
Split...

~ Divide...

& Bufter...

K:'/ Copy Parallel..
ferge:..
Whiar
Intersect
LClip...

Advanced Editing

Annotation n

Mebwark Editing
Route Editing

@ Walidate Features

Snhapping...
Optionz....

Spatial Adjustment

’T Topalogy

“Werzioning

The Dimensioning tool bar letsyou 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: | ater laterals : Hpdrant laterals LI |_>( @

= Dimengion features = 9
- Anad edge of pavement

- Hydrantz

- Wwiater distibution network fitti
- Syztem valves

- Wwiater laterals

- Digtribution mairs -
R | _'I_I

The Dimensioning toolbar becomes active.

Dimenszioning

Cangtruction: IAIigned 'I | Style: IF'arceI dimenziang

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

style.
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3. Click the Style dropdown arrow; the dimension stylesin
the Dimensions feature class are listed. Click the Water
dimensionsstyle.

Style: |Parcel dimensions j |""

Rioad dimensions

4. Click the Editor menu and click Snapping.

|[Edtarv | K [ @2~ T
Start Edititg
Stop Editing
Save Editz
Howe..

Shlt..
Diine.

Buffer..

Lol S

CopyFaralel..
ferge..
Wriar
Intersect
L.
More Editing Toolz

@ alidate 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 E nvironment

Laper | Werkex | Edge | End =
Dimenzion features
Foad edge of pavel
Hydrants

W ater digtribution ne
Syztem valves
“Water laterals
Distribution rmains
Foad centerines
Blocks

Ei-lm-.,-.ln

5L Edit Sketch

{0 Edit sketoh vertices
-] Edit sketch edges

- Perpendicular to sketch

Tapology Elements
L 1 T amedman sedas

ooopoo
l

1000000oROd
]DD;DDD[]DD

110

I*_I_ILILI;

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

7. Click the Sketch tool.

0

J Editor = | 3 ||?j Task: ICreate M ew Feature j |

QUICK-START TUTORIAL

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

/\\‘ 0\,

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

10. Move the pointer over the other hydrant.

\ VN

Asyou move the pointer, the edit sketch draws a
preview of thefirst part of the dimension feature and
updates its length.

43



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

12. Move the pointer away from the hydrant.

. \..\ \

Asyou move the pointer, the dimension feature's height
changes.

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

Sinceyou are using the Aligned construction method, the
sketch is automatically finished after the three points are
input and your dimension featureisfinished. You can
save your edits and your map document if you want.
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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 exercisesto 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

» Exercise 2: Creating line features

» Exercise 3: Using a digitizing
tablet

e Exercise 4: Editing features

» Exercise 5: Editing adjacent
features with a map topology

» Exercise 6: Importing CAD fea-
tures

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

» Exercise 8: Using the Spatial
Adjustment tool

» Exercise 9: Using the Attribute
Transfer tool

e Exercise 10: Creating and editing
annotation

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 atemporary 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
editing, and geodatabase topology editing and management.

The easiest way to learn how to edit in ArcMap isto 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 CAD drawings
into your database.

45



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.

Exercise 10 teaches you how to convert labels to
annotation in a geodatabase, place unplaced annotation
features, and edit annotation features.

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 atime.
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Exercise 1: Creating polygon features

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

Open [2]=]
Losk j [ 4 Edrn =] « @ & D

A WokrghCAD mod

2

[ o= ]
] s

¥z

Epiting GIS FEATURES

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

TAPOL - Yl

4. 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.

5. 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 [ 2] x]

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

Source
T AL h
oA

4| | |
These layers and tables will be availables for editing:
studyarea =]
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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 areais 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 each point you add
snaps to the vertices of featuresin 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 dialog box.

Editar = |
T stark Editing
Stop Editing

Save Edits

THOVER:
Sl e
o Divide.
’ Buffer...
K? Gopy Parallel..
Merge...
Liyiam
Intersect
iE..
More Editing Tools »

@' Yelidate Features, ..

Qpkians. .. |
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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
grid. Close the Snapping Environment dialog box.

Layer | Werkex | Edge ‘ End ‘
studyarea O O O
RoadCasings O O O
Indexarid O O e
= [ Edit Sketch -
S [ Edit sketch vertices
|:| Edit sketch edges
O Perpendicular to sketch
=[] Topology Elements ;I

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 New Feature LI
(= Create Tasks

R r=ate Mew Feature
E-Madify Tasks

| i-Reshape Featurs

- Cuk Polygon Features

- Mirror Features

- ExtendfTrim Features

- Modify Feature

- Calibrate Route Feature
i - Modify Portion of aLine
= Topology Tasks

- Modify Edge

- Reshape Edge

- Ak Complete Palygons

To create a new feature, you also need atarget layer.
The target layer determines the type of feature you will
create and what layer it will be stored in. Since thereis
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 sketchisa
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

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

[Edid

o410
Py
& 53

2. 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.

3. Click to add the remaining vertices, snapping each

vertex to acorner 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. Pressthe F2 key or right-click and click Finish Sketch.

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

Jo._ X .

VAR

I
| -

Perpendicular Chl+E

{J Segment Deflection F?
f Beplace Sketch

Tangent Curve... Chl+T

_ Fird ezt it
Streaming Fa

7 Delete Sketch  Chil+Delete

Finish Sketch

Sguare and Finizh
Finish Part

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

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 dial og box.

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

==

o

2. Click the layer field for the selected feature and type
“StudyArea’ as adescription of the feature.

Atibutes =
5 studjorea Propert Walus
&6 FID 6
Layer _—o
1 features | | |
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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 pou want ko zawe pour edits?

Tes Ho | Cancel |

2. Click Yesto 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
featuresin 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 * Creating new features
chapter 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. Choose
the personal geodatabase as the workspace that you
want to edit and click OK.

Start Editing H

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

[ Tupe

[ Souee
Ly
B

4] | o

These lapers and tables will be available for editing

FoadCasings =
Indertrid 2

Carcel

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 ‘ ArcMap
basics' chapter 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 casingsto set the current view to the edit
area of this exercise.

] ﬁ Data View

EQ Lapaut View
Zoom Data

Zoaom Layout

Toolbars
|l Table Of Contents

|7 Status Bar

Deverflow Labels...
E Serolbars
(T Fiulers
l>?- [Fudes
] G

Dala Frame Properties.

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.

//
SN

=
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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 lineswill 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. Uncheck any other
boxes that may still be checked and close the dialog
box.

Snapping Environment =]
Layer ‘ Wertex | Edge | End |
studyarea O O O
RoadCazings O O —o
IndexGrid O O O

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

Digitizing

After setting the snapping environment, make sure the

target layer is set to the RoadCasings layer. Now you can

start digitizing.

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

2
4@

aran
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2. Move the pointer to the broken section of the road
casing in the top left corner of the canvas. Once the

Epiting GIS FEATURES

pointer isinside the snapping tolerance, the snapping
location (blue dot) will jump to the vertex. Click the left
mouse button to add the first vertex.

/]
o

/

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 theline.

1. Right-click the map and click Length.

Snap To Feature »
Direction... Chrl+a

DEflection, . GrlE

Chanae lenath

Absalute 2, ¥... F&
Delta &, V... CHl+D
DirectionfLength...  Chrl+G
Parallel Ctri+P
Perpendicular Cte+E
Segment Deflection,..  F7

Replace Sketch

TEngent Eure., Gl
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2. Type avaue of 15 map units and press Enter.

[ =]

[15 9

If you move the pointer now, notice that you can’t stretch
the line further than your length measurement. Thisis
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 avalue of “260” degrees. Press
Enter.

#
[260 n‘ﬁ

Creating a curve tangent to the last segment

You will add a curve that is tangent to the last segment you
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 | eft 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
you already have one road casing, you can useitsangle in
constructing the next segment.
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1. Right-click the lower road casing line. Click Parallel.
Press Ctrl+L, type avalue of “415”, then press Enter.

Snap To Feature 3
Direction. Chrk+a

Deflection... ChrHF

Length H Length.. fas
|41 5 Change Length

Absalute £, V... 6
Delea ¥, V.. D
DirectionfLength...  ChrkG

P
P
S ction,.. 7
2
Tangent Curve..,  Crk+T
Streaming 8
Delete Sketch  Chrl+Delete
Finish Sketch F2

Square 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" inthey field. Press Enter to add the point.

=)

Ahsnlule L

|1 2278206 |1 214606

Epiting GIS FEATURES

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 achord length of 12 and a delta
angle of 120, then press Enter to create the final curve
segment.

/
{-\ Tangent Curve
— [ N E
[Detasngle x| [120
& |eft Right

Finishing the sketch

To finish the sketch and create the feature so 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.

VAN

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. You can save your edits
and the map document if you want.

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 adigitizing tablet.

56
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Exercise 3: Using a digitizing tablet

The first exercise in this chapter showed you how to heads-
up digitize features by snapping to an existing vector
source. However, often that source information isin 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 atablet, 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
features. To use a digitizing tablet with ArcMap, it must
have WinTab™-compliant digitizer driver software. To find
out if aWinTab-compliant driver is available for your
digitizer, see the documentation that came with the tablet or
contact the manufacturer.

After installing the driver software, use the WinTab
manager setup program to configure the buttons on your
digitizer puck. One puck button should be configured to
perform aleft mouse click to digitize point features and
vertices; another button should be configured to perform a
left double-click to finish digitizing line or polygon
features. You may also want to configure a button to
perform aright-click so you can access context menus.

If you installed ArcMap before installing your digitizer, the
Digitizer tab may not appear in the Editing Options dialog
box. To add the tab, you must register the ArcMap
digitizer.dll file. To learn how to register digitizer.dll and to
find more information on digitizing, seethe ‘Using a
digitizer’ chapter in Editing in ArcMap.
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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. The default installation path is
C:\ArcGIS\ArcTutor\Editor\ExerciseData\Digitizing.

2. Attach the paper map to your digitizing tablet using
masking tape, drafting tape, or a special residue-free
putty. Drafting tape looks like masking tape, but leaves
less residue when it's removed.

3. Start ArcMap if you haven't already done so.

4. Open the DigitizingFeatures.mxd map document so you
can register the paper map to your map document.

Registering your map for the first time

You must always register your paper map before you can
begin digitizing from it. Thisinvolves establishing control
points to register the paper map to the geographic space of
your GIS data. If your map hasagrid or a set of known
ground points, you can use these as your control points. If
not, choose four to ten distinctive locations and mark them
on your map with a pencil. Give each location a unique
number and write down its actual ground coordinates.
Control points can also be saved to and loaded from x,y
coordinates stored in a comma-delimited text file.

In this exercise, the control points and their ground
coordinates are identified for you on the paper map.

57



1. Click Editor and click Start Editing.

Stark Edting ——0

Stop Editing
Save Edits

[avE.
5t
A Divide, .
7’ BUffer.,
47 oy ParcllE
il=gel 0
Uiory
Intersect
Clip)
More Editing Tools )

K} cfidate Featines,

2. Click Editor and click Options.

3. Click the Digitizer tab. You will create and store control
points here. The control points you add will be saved
with the map document.

Ganwesl D0 | Topology | Veesmrirg | Uniks | £ Tasks | Armctaten |
ot [ ¥Dgtow [ VOmiow [Map  [¥Map | Enee I

iz s | besd | see |
AMS Eroe. [ map ks aes
I_'ndm
CI o |
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4. Inthe upper left corner of your paper map, locate the

point marked Control Pt.1 and click it using the digitizer
puck.

A record appearsin the X Digitizer and Y Digitizer
columns for the control point you digitized.

. Type the actual ground x,y coordinates (labeled X =
711907 and Y = 943420 on the paper map) in the X Map
andY Map fields.

RMS Emor; I_ map uniy is @[Kﬂ 540
|_ b >
[ ] _cwen | mo |

. Working clockwise, click each of the three other control

points on your paper map. After each control point you
digitize, type the actual ground coordinates in the X
Map and Y Map fields.

An error in map unitsis displayed for each control
point.
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7. After you have digitized all the control points and typed
their actual ground coordinates, the total root mean
square (RMS) error is calculated and displayed in map
and digitizer units. Your X and Y Digitizer and error
values may be different from the onesin this example.

Falilirsy [plasns [z]=]
Gromal 008280 | Topedogy | Versirmg | Unts | £t Tasks | Arectaten |
Po | X Digioms | VDt [#Map [ vMep [ Ewr |
1 168 S8 mur S s
300 5007 a0 M0 0300
i 166 TIXMH0 M0 0.3
4 m 134 s Rk kv ]

RHS Enee [03354 mepunts o o
Doms | inches

T oot |_ep |

To maintain highly accurate data, your RMS error should
be less than 0.004 digitizer units (often inches) or the
equivalent scaled distance in map units—the ground units
in which the coordinates are stored. The map units for this
dataset are meters. You can see what the map units are and
set the onscreen display units by clicking View, Data Frame
Properties, then the General tab on the Data Frame
Properties dialog box.

You can redigitize control points by selecting the point you
want to replace from the list, then clicking your paper map
to capture a new control point. Redigitizing points with
large error values can help reduce the total RMS error.

Epiting GIS FEATURES

8. 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. Check the Enabled box on the Digitizer tab of the
Editing Options dialog box to enable digitizing mode.

Falilirsy [plasns [z]=]
Gl | Diier | Topology | Versorang | Unts | £ Tasks | Armctaton |
Pont [ KOigioms | VDighioer [#Map [ 'vMap | Emat I
1 168 S8 mur S s
5100 o7 TINN WM 030
5301 124 TION0 MMX 03
4 m 134 s Rk kv ]
o——“"“‘ g | _ied | _swe |
Ditres Loc:ation [ 41]
RHS Enee [03354 mepunts o o
oo inches
Cg] o |_om |

2. Click OK.
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Digitizing new features

You are how ready to begin digitizing new features. You
will add new lot lines representing a new parcel
subdivision into an existing shapefile of ot lines.

To get a better view of the areayou’'ll digitize in, you'll

zoom to a spatial bookmark that has been defined for you.
1. Click View, point to Bookmarks, and click Paper Map.

it View | In n Tools Window Hsl
[@ Dataview
Lapout View
 ZomDas »
Zoom Lagout »
ezl
Toolbars b Manage.
[« Status Bar " Paperbian |

The map zooms to the area of your paper map.
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Setting the current task and target layer

Creating new features using a digitizer puck isidentical 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
Fesature.

Taski |Create New Feature LI

Reshape Feature

i~ Cut Palygon Features
- Mirrar Features
ExtendiTrim Features

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

Target: IEDntroIF‘oints IZI

+ ControlPoints

Creating new features

There are two ways to digitize features: point mode
digitizing and stream mode digitizing (streaming). You can
toggle between point and stream mode by pressing the F8
key or by right-clicking with the Sketch tool active and
clicking Streaming from the menu. Point and stream mode
digitizing are available either when you're using a
digitizing tablet or when you' re digitizing onscreen with
your mouse.

Point mode is the default and most common method of
digitizing features that are on paper maps. In point mode,
you convert afeature on a paper map by digitizing a series
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of points, or vertices. ArcMap then connects the vertices to
create adigital feature. You generally use point mode when
precise digitizing is required—for example, when
digitizing a perfectly straight line.

Sream mode digitizing provides a quick and easy way to
capture features on a paper map when you don’'t require as
much precision or when you' re digitizing smooth, curved
lines—for example, 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.
When you'’re finished tracing, you use the puck to complete
the feature.

Asyou stream, ArcMap automatically adds vertices at an
interval you specify; thisinterval, expressed in current map
units, is called the stream tolerance. You can change the
stream tolerance at any time, even while you'rein the
process of digitizing a feature.

Digitizing in point mode
1. Click Editor and click Snapping.
[ =] w2 =

Sitart Editing)
Stap Editing
Save Edits
Iove:
Split.

.f. Wiwider.

& Butten.

/;.) (Copy Paralels.
Ierge..

More Editing Tooke

Kl diidate Feafures

Dptions

Epiting GIS FEATURES

2. Check the Edge box for the Lotlines layer so the
features you digitize snap to existing edges. Close the
Snapping Environment dialog box.

Snapping Environment

Lawer

| Vertex| Edge | End |

ControlPoints O
Lotlines O

2 lo

[ Edit sketch edges

E|I:| Topology Elements
‘o [] Topology nodes

¢ [ Edit sketch vertices

-] Perpendicular to skekch

bl

3. Click the Sketch tool.

?

J Editor = ‘ [ | ? j Tazk: IEreale Mew Feature
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The lines you are going to digitize now are the exterior
boundary lot lines. These lines are drawn in blue.

——

T

2

"

4. Using the puck, click the upper leftmost point of the
exterior boundary lot line to start digitizing. You'll
notice that the cursor snaps to the edges of the lot lines.

&

For straight segments, you should add a vertex where |ot
lines intersect. In curved segments, you should click
more points to make sure their shapes are defined.
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5. When you're done with your sketch, finish it by clicking
the button on your puck that you configured as a double-
click.

i ! [ +

Digitizing in stream mode

When tracing line or polygon features, you may want to
add vertices as you move the mouse rather than clicking
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 overlap each
other.

You will also specify the group tolerance—the number of
streaming vertices you want to group together. The number
you set tells ArcMap how many vertices to delete when you
click the Undo button. For example, if you set this number
to 20 and click the Undo button while you're digitizing a
feature, ArcMap deletes the last 20 digitized vertices from
your feature.
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You are now going to digitize the frontage lot lines—the
lines drawn in red—that define the road leading into the
new subdivision. You will digitize these ot lines as two

features, one for the outer line and one for the inner line.

Start here to digitize the first line.

Start here to digitize the second line.

—_—
——

——

E—

B
|/

1. Click Editor and click Options.

Editor ¥

Start Edlfing
Stop Editing

Save Edts

ez
el
,-f Diide.
& e,
¥ Copy Paralle) .
METGE,
Uniar
Intersect
Clip. .
More Editing Tools b

B yofidate Features,

Snapping...
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2. Click the General tab.

Boneeal | Daplons | Topoog | Veesmrirg | Units | £ Tasks | Arrotaion |
Sy o 7 [ peees -

I Swetchg . .
I Show spp g
Stissn Mode

‘Stiea tokeronce: [—5mui| _|
Gom [ —e

3. Type astream tolerance value of 25 map units and set
the group tolerance to 20.

4. Click OK.
5. Click the Sketch tool.

?

J Editar = ‘ [ | ? j Task: IEreate Mew Feature

63



6. Snap the cursor to the upper leftmost point of the outer
frontage lot line, but don't click yet.

e t - . S

7. Press F8 to start digitizing in stream mode.
8. Click to start the sketch.

9. Carefully trace along the boundary of the lots until you
reach the last lot in the upper right. Notice that vertices
are added at consistent intervals that are 25 map units
apart. Although you’' re working in stream mode, you can
still click when you want to add a point by hand.

If you make a mistake while streaming, you can click
the Undo button to remove the last 20 vertices. You'll
need to press F8 to suspend streaming while you're
choosing interface elements, and press F8 again when
you want to return to stream mode digitizing.

Undo will delete 20 vertices—the number set in
the group tolerance—at a time.

3| % ax|rlwﬁ|¢|
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10. Snap the last vertex of your line to the existing lot line
and finish the sketch by clicking the button on your
puck that you configured as a double-click.

Now you are going to digitize the second red line, the inner
frontage lot line.

11. Snap the cursor to the existing lot line and click to start
digitizing the inner frontage line. You should still be in
streaming mode, but if you find yourself in point mode,
press F8 to switch to streaming.

T8

-y L - . . i

12. Carefully trace along the boundary of the lots until you
reach the last lot in the upper rightmost point of the
inner frontage line.

13. Snap the cursor to the existing lot line and press F8 to
stop digitizing in stream mode.
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14. Finish the sketch by clicking the button on your puck
that you configured as a double-click.

With the exterior boundary lines and the outer and inner
frontage lot lines digitized, use point mode to digitize the
remaining line features that define the lots.

Once you've digitized all the new lot lines, your map
should look like this:
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Disabling the puck

After you're finished digitizing, you should disable the
digitizer puck.

1. Click Editor and click Options.

[oter =

e
e s

2. Click the Digitizer tab and uncheck Enabled to disable
the digitizer.

[vDigtiosr [HMap  [vMep |G I
S8 r 4,

[

3. Click OK.
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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 Editor and click Stop Editing.

e =

()

Sove Edits

2. Click Yesto save your edits.

Do pou want to save your edits?

Yes Ho | Cancel |

2]

In this exercise you learned how to create new featuresin
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.
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To learn more about digitizing, see the ‘Using a digitizer’
chapter in Editing in ArcMap or the ArcGIS Desktop Help.
If you need to find out if ArcMap supports your digitizing
tablet, consult the ESRI Web site at www.esri.com for the
most recent information.
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Exercise 4. Editing features

In thefirst three exercises, you learned how to create new
featuresin 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 an
edit session

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).

CEEd& * BRX

3. Click the Editor menu and click Start Editing.

J Edtar ~ |

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 |{.J| &~

All selected CAD features should be highlighted as
shown below.
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2.

68

Click the Copy button on the Standard toolbar to copy
the selected features to the clipboard.

2

% El@ %

. Set the Buildings layer as the target layer so you can

paste the copied features into it.

Target: | Buildings : Buildings |

o Waker

- Parcels

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 isimportant 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 chapter shows you how to do
this.

d f?{

Rotating features

Now that you’ ve copied the building featuresinto 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 contentsto
hide its features.

=
= M Water
Line Types

== P ain

— Service
=] Buildingz

|
= O New Buildings o

O
= Parcels

[

2. Click the Rotate tool on the Editor toolbar.

X &8 a

3. Pressthe A key, type “180", and press Enter to rotate the
selected building features 180 degrees.

|18EI
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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 |eft water service line,
shown in red.
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1. With the buildings selected, click the Editor menu and
click Snapping.

Edtor ~ |
7 Start Editing
Stop Editing
Save Edits

MEyE.

ellis

.f. iz
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5 Copyparalil
MErde:
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Intersect
i,

More Editing Tools

K, yoidate Festures, .

Options.. .

2. Check the End option for the Water layer and the Vertex
option for the Buildings layer so you can snap the
corner of abuilding feature to the endpoint of a
waterline. Close the dialog box.

o
EIDTp\gyElmet
[ Topology nodes

(KA

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

J Edor v | M| 2~
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The selection anchor isasmall x located at the center of Scaling features

selected features. It is the point on the feature or group . . . .
. When datais created using a coordinate system different

of features that will be snapped when you move them. 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.

4. Hold down the Ctrl key 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. Because scaling is not a common operation, the Scale tool

is not located on the Editor toolbar. You must, therefore,
add it to the toolbar before you can useiit.

1. Click the Tools menu and click Customize.

5. Drag the selected buildings until they snap to the
endpoint of the waterline.

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

Categories: Commands:

olalsis - Bbsolute, ..
Diata Converbers Angle...
[rata Frames Angle/Length...
DfataGraph A
E:jmenswonmg Attributes

t

i % Buier...

$¥ Build Edit Cache
Change Length
lin

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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3. 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|

4. 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. Extending and trimming waterlines using the

Extend/Trim Features task

[Ssaton Now that you have scaled the building features to fit inside
b= the parcel subdivision, you need to extend the waterlines so

Select By atributes... . Sy
B Gt By Lot that they snap to the side of each building. You can extend

K3 Celoot By Graptios and trim waterlines using the Extend/Trim Features task.
J3| Zoom To Selected Features 1. To get abetter view of the waterline that you need to
2 Stalistcs... extend, you can zoom in to the Extend Water Line
Set Selectable Layers... bookmark. Click the View menu, point to Bookmarks,
Clear Selected Features and click Extend Water Line.
Interactive Selection Method — p 2. Click the Task dropdown arrow and click Extend/Trim
Olptiars... Features to set the edit task.
Task: |Extend|Trim Features LI
5. Click the Scale tool and drag the selected building T et s
features to scale them. Shrink the features until they fit e Featre

uk Polygon Features

inside the parcel subdivisions. Use the waterlines as a
guide. Scale features until the lower right building
matches the endpoint of the waterline.

alibrate Route Feature
H Madify Portion of a Line
E| - Topology Tasks

Madify Edge

Reshape Edge

kg 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 lineisidentical 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.

6. 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
EQ Layout Yiew
Zoom Data »
Zoom Layouk »

d BB create. ..
Toolbars » Manage. ..
’E Table OF Contents Parcel Subdivision
’T Status Bar Exbend Water Line

Overflow Labels. . Trim ‘Water Line

Modify Water Line

Data Frame Properties. ..

7. 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 |ets 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.

ﬁ Diaka Yiew
E& Lawaout Yiew
Zoom Daka [3
Zoom Lavout 3

Bookmarks

Toolbars » Manage...
E Table OF Contents Parcel Subdivision
'T Status Bar Extend ‘Water Line
Overflavw Labels... Trim ‘ater Line
E Scrollbars Modify Water Line
{F5 Rulers
l?i- Glides
tric

Daka Frame Properties...
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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.

[\ T

/ Route Measure Editing 3

Inisertverter

Delets Yerke:
Mave...

Move Ta...

Flip

Trim ta Length...

Delets 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.

GEoDATABASE WORKBOOK



Exercise 5: Editing adjacent features with a map topology

Many vector datasets contain features that share geometry.
Features can share edges—for example, line segments—or
nodes, the points at the ends of segments. For example,
watershed polygons might have common edges along
ridgelines, and lake polygons 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 MapTopol ogy.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 datawas derived by dissolving the smaller
hydrologic units, so the boundaries of the featuresin
Hydro_regions are aready 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.

75



3. Click Editor and click Start Editing.

If the Topology toolbar isnot on the map you will add it.

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

J Editar ”T‘ I'
Start Editng

Stop Editing
Save Edits

Hye..
Sl

f Divide..

& Gufer,

/V [Capy Farall=l
erge.

1 it

Advanced Editing

K,y elidate Featuzs Annotation

5 Dimensioning
inapping
Metwork Editing

Dptions... Fioute Editing
Spatial Adjustment

Yersioning

The Topology toolbar contains tools for working with
topologically related features. Some features are related
by atopology stored in a geodatabase. With an Arcinfo
or ArcEditor license, you can use the topology editing

tools on this toolbar to edit such geodatabase topol ogies.

For more information on editing geodatabase topol ogy,
see the *Using a geodatabase topology’ exercise and the
‘Editing topology’ chapter of Editing in ArcMap.
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You may still need to edit features that share geometry
when you are working with shapefiles or featuresin a
geodatabase that do not have a topology defined for
them. You can use the tools on this toolbar to create a
temporary topological relationship between coincident
parts of features—a map topol ogy—then edit the shared
parts of features. ArcView licensed seats of ArcMap can
edit map topologies but not geodatabase topologies.
ArcEditor and Arclnfo licensed seats of ArcMap can
edit both types of topology.

Creating a map topology for an area

Before you create the map topology, you'll zoom in to the
area that you want to edit. Zooming in to an area reduces
the number of features that the map topology analyzes
when building the topology cache.

1. Click View, point to Bookmarks, and click 3 Region
Divide.

Wiew Inzert Selection Tools ‘Wi

. § Data View

& Layout Yiew

Zoom Data »

Zoom Layout 3

Bookmarks A B Create...
Toolbars » Manage...

E Table Of Contents
= -

3 Reqion Divide

The map zooms to the bookmarked area. Now you can
see |abels for the smaller watersheds.
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15030008

Escalante. Ltah

Great Basin Region 14070005

Upper Sevier. Ltah.
6030001
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w

rado Region

Upper irdn. Ltah
15010008

Lovwer Lake Powell Arizong, Litah
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Paria. Arizons, Utah
14070007

Lower Colorado Region
Karab. Arizons, Utah,
15010003

.

!

2. Click the Map Topology button.

?

=] | e B

J Tapoladgy: |<Map Lapers:

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 HE

M ap topalogy lets you wse the Topology Edit tool and the Modify Edge and
Fieshape Edge edit tasks on shapefiles and feature claszes that do not
participate in topology in a geodatabaze.

 Layer
Select the data to participate in the map topology:

Hydra_region
Hydro_unitz

LClear &l |

< | ]

Cluster Tolerance:  |0.004038

(u] | Cancel

4]

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

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

4. Click OK.

77



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

. Click the Topology Edit tool.

s

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

J Topalogy: |<Map Lavers:

EastFork Sevier. Utah
16030002
1. Mevacs, Utah.

0006 Excalarte. Ut

Great Basin Region 14070005
L Litah

¢ Sevier
1B030001

[

o all
L /_ % Upper Colorado Region

per Virgin. Utah
15010008 Paria. Arizona, Utah.
14070007
Lower Laks Povell. i
14070008

Lower Colorado Region G

Kanab. Avizona, Ltah,
15010003

RS o

The edge is selected and changes color. If you set
ArcMap to show unsel ected 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 topol ogy.
This edgeis aso shared by the larger regional polygons.
To check thisyou'll use the Show Shared Features tool.
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7. Click the Show Shared Features button.

(% EwaE 9|

The Shared Features dialog box appears.
Great Basin Region

East Fork Sever. Utah
16030002
Escalarte.
140700
Upper Sevier. Ltah S
16030001 .
i
i

/ﬁ/ZK Upper Colorado Region
]

1501 IJEIEIS

zzert. MNevadsa, Utah.
6030006

Upper

Para Utah
14U?UUU7
Lower Lake Pawell. £
1407000

Lower Colorado Region G

Karah. Arizona, Utah.

15010003 -
N

—

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_region and Hydro_units, are listed with check
marks in this dialog box. The checks mean that the
selected topology element is shared by featuresin these
feature classes. Next, you'll see which features share
this edge.
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8. Double-click Hydro_units.

Shared Features

[ [#] Hydrao_region

19
._

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.

9. 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).

Great B asin Flegion [1)
-[A Lower Colorada Region [2)
Hydra_units

i [#] East Fark Sevier. Utah. (51
. [A 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.

=
=] Hudra_reqian
REG_MAME

[] Great Bazin Region

[] Lower Calorado Region

[] Upper Calorada Region
Hillshaded_terrain sid o
= Hydro_urits

(]

Thisisasmall areaof 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™.

Eagh-Fork Sevier. Utah.
16030002

svata, Utah
3 Escalarl
1407

eat Basin Region
Upper Sevier. Liah
18030001

-1 Upper Colgrado Region
~irgn. Litah ., )
J0008 Péria; frjzons, Utsh
: Taironey

Lower Lake Powel
14070

Lower Colorado Region
Karab. Arizona, Utah
15010003

79



You will use thisimage, and the guidelines that have
been added to it, to update your watershed data.

. Press and hold the Z key.
The pointer becomes the Zoom In tool.

. While pressing the Z key, click and drag a box around
the selected edge.
/éreat Basin Region b il
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Upper Sender. Utah
6030001

r“‘ liige?
¢ ";%;i Upper Colorado

oo i rra 'ﬁrdl'zona‘ Utah. e
T A4070007
" Lower

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 datawas 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.

. 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.

. Move the pointer over the second vertex from the

eastern end of the edge. When the pointer changesto 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 afaster 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 Task dropdown list and click the Reshape
Edge topology task.
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J Editar | (N | y|'| Task: |Feshape Edge LI
- Create Tasks

\ i Create New Feature
I Modify Tasks

. - Reshape Feature

- Cut Polpgon Features

- Mirrar Features

- Extend/Trim Features

- Modify Feature

- Calibrate Foute Feature
¢ e Modify Portion of a Line
B- Topology Tasks

- Modify Edge

Y

- Auto Complete Polygons

2. Click the Sketch tool on the Editor toolbar.

| Edtor v | & |Zj

3. Click Editor and click Snapping.

J Edo v | K| &7 T
Start Editing
Stop Editing

Save Editz

Tdmwe..

Sl
Wiwide...
Buffer...

[Copy Baralel..

SN

[dErge:..

e

|rtersest

[Clip..

More Editing Tool: — p

@ Walidate Features...

DOptions... |
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4. Check the box to snap to edgesin the Hydro_region
feature class, then close the Snapping Environment
dialog box.

Shapping Environment

Layer | Verte:-:| Edae | End |
Hydro_region O _E__e
Hydra_units O O O

= O Edit Sketch

-] Edit sketch vertices
-] Edit sketch edoes

i e[ Perpendicular to sketch
=[] Topolagy Elements
| Topology nodes

5. Move the pointer over the edge where the selected
topology edge and the blue guideline begin to diverge.
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6. Click the edge to begin an edit sketch.

7. Continue adding vertices along the guide line.

8. Make surethat the last vertex you add to the sketch
snaps to the edge near the vertex you moved.

9. PressF2 or right-click and click Finish Sketch.
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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.

& & % 5@

J Topology: |<Map Layers>

2. Click once on the map, off of the edge, to deselect it.

3. Pressand hold the N key.
This temporarily limits the selectable topology el ements
to nodes.
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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.

[

Move To...

Split Edae Atk

aplit Edge At Distance
Merge Connected Edges
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You will move this node 460 metersin the x direction
(east) and 410 m in they direction (north).

6. Type“460” and “410” in the x and y boxes, then press
Enter.

Move delta x. =]
[¢60 [410 ——G

The node is moved to the new location, and al 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.

[fewer= | w27 7

Start Editng

Save Editz
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8. Click Yesif you want 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 simultaneously editing four, then six
features in two different feature classes. The Topology Edit
tool and the topology editing tasks can also be used to edit
the edges and nodes in a geodatabase topol ogy.
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Exercise 6: Importing CAD features

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

and query CAD datasets without first having to convert the
drawing files to an ESRI format.

! T i
The ability to work with CAD drawingsin ArcMap is : ] : |
particularly useful if your organization has existing CAD | ’ :
data resources that you need to use immediately in your N - ;
work. : /N I %// !

; : 1 |
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{

database. |
I
This exercise will show you how to import CAD features : i
directly into your edit session; thiswill allow you to easily | :
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 k- ) wz W yo

. : _ 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 1. Click the Tools menu and click Customize. Click the

data. (C:\ArcGIS\ArcTutor is the default location.) Commands tab.

o

FHE| @

Soo [iomairr 7] | Ketowd.. | dddbomfie. | Cow |
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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.

]

Start Editing
Stop Editing
Save Edits
Mawve. .

Split...

# Divide...
& Buffer...
xy Copy Parallel...
Mernge...
Unian
Interzect
Clip...
More Editing Tool: — p

@ Walidate Features

Load Objects.. __0

Shapping...

Optionz....
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3. Click Editor and click Start Editing. Set the Target layer
to the LotLines layer. Thisisthe layer into which you
will load the parcel lines.

Target: |LutLines: LotLines E

- RoadCasings

- Indesedarid

3)
- Buildings

StudyR eqion

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
filesand CAD drawing datasets. CAD drawing datasets
contain feature classes organized by point, line, or polygon
shape types.

Each CAD featurein 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 Editor and click Load Objects.

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.

[ (]

Chck Add Io add i In
sl

e 14 operstion ¥ they share the same schema.
Ingut dats

f =—€

List of seusce data 1o nad

R |

3. Double-click the Parcels.dwg drawing dataset. Click 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 datato
load.

5. Click Next.

Ey Ll Al b ok d b
e st of source dats 1o b loaded 'You can ko o muliple data sets in

Irgun data
I =

List of sonrce dets b kead

I | ﬁml

Hewt s Cancel |
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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.

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 alayer 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.

1 Load sl of the mouce dsts
= o
| e
P t——
Gy =]
=
s
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3. Double-click Layer in the Fields list. This adds the
string to the where clause for the query.

Query Data

Specify the query

Fields: Unigue Values:

"FID" = | (3 Like ‘BLDGS'
“Entity"* ‘BORDER'
Handle ¥ | > = And 'GRIDS'
“Layer" HIGH WL
"Colr < < Or LoTo"
"Lingtype" —I —I —I a7 —_—e
E | ation > 'OCEAN-L
Thickness Jﬂ l Nt BOAM LI
Test" s | GoTa I
4 I | _bl [Eeb [ HiGue Yalues
SELECT = FROM Parcels. dwg. Palyline WHERE
“Lappr' ='LOT-L'

Clear | Werify I ak I Cancel

© 6]

4. Click the equal (=) sign.

5. Click Get Unique Vaues 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 where clause box.

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

8. Click Next on the Object Loader dialog box.

Snapping and validation

Next, the Object Loader will ask if you want to apply any
snapping agents that you have set in the Snapping
Environment dialog box to features as they are loaded into
the map and 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 datawas
constructed using coordinate geometry, applying snapping
may reduce the accuracy of the original data.

1. Click Next (do not apply snapping).

Doyou tures to be snapped based on the current

to be moved based on the

pour o s associated with it you
can validate the features loaded. Allinvalid features will be select=d
@ Na
“four features do not need to be validated once loaded
© Yes

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

<Back [ MWew> | Cancel
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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.

Once the wizard has finished |oading 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 datainto your
edit session, you can stop editing and save your edits.

1. Click Editor and click Stop Editing.

Start Editing

Save Edits
[OvE:
Sl
7 Divide,,
’ Buffer:..
f? Copy Farallel.
[MEraEs .
i
Iftersect:
i
Maore Editing Tools »
K, Jalidate Featires, .

SOAEppIng. ..

Options. ..

2. Click Yesto save your edits. You'll use this datain the
next exercise.

Save

Do you want to save pour edits?

1=
)

| 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 datato useit. You can also snap directly to
CAD features or smply 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 errorsin 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
thelot lines. You'll add the polygons to the topology, then
use the topology to identify and resolve other errorsin 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 dataisinstalled at:
C:\ArcGIS\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 changesto the
map.

Navigating to the study area dataset

1. Start ArcCatalog.

2. Click the Connect to Folder button.

| & || B8 x|

90

3. Navigate to the ExerciseData folder. The default
location for this folder is C:\ArcGI S\ArcTutor\Editor.

Connect to Folder [ 2] x]
Chonse the Folder ta which you want to connect:
| CHarcgis\ArcTutor Edditor|ExerciseData
e 3% Floppy (4 ]
© B Local Disk (C:)
[N R -
H =1 ArcTutor

-] BuldngaGeodatabase
] EditingWitharcGIs

)
—0

4, Click OK.
5. Double-click the folder connection.
6. Double-click the EditorTutorial.mdb geodatabase.

[ Catslog -

@ o

=] m C:harcaistrcT utorEditorE xerciseData e
e C

EditingFeatures
EditingT apaF eatures
3 Spatialtdiustment
-3 EditorTutarial mdb
2 Indewtrea

129 SimpleE dits
@ Studptrea ———0
PARCELS

s@o =

7. Click StudyArea.

Thisisthe feature dataset into which you loaded the
CAD lot linesin the previous exercise.
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Creating a geodatabase topology

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

1.

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

5@ Clarcgstber,  eesh

{2 CrealingFea  Remistenss ersioned

{21 Digitizing
- EditingCAD
(] EditingFeat. N
1 EdltingT opo T L1 Feature Class
(3 Spatialédjus  1mROtt b 2 Relationship Class.
=3 EdiorTutor: Eypont » @

E Indestn —
i B Fropetes.. :
A SimpleE Polygon Featurs Class From Lines

5] StudyeEs
E‘ Eﬁldings =) Geometric Metwark
=] Lotids
Lotlines
StudyRegion =

Click Next.

Araljze

Hew Topology

Thiz wizard will help pou buid a new
topoladgy.

A topology allows pou to model the
integrated behavior of different data
types.

Some examples include modeling
adjacent land parcels or zail
polygons, coastine and country
boundaries, a roads network, road
and bus routes, and nested
geography (census information)]

<Back  |i Nemts Cancel
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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
datais 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 0.000033 m. Parts of features
within this distance of one another will be snapped
together. You'll accept the default cluster tolerance.

. Click Next.

New Topology HE

Enter a cluster tolerance:

IU (0000328682 meters

The cluster tolerance iz & distance range in which all vertices and
boundaries are considered identical, o coincident. Yertices and
endpoirts 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 I Mexst » i Cancel |
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Now you can choose which feature classesin the dataset | 6. Click Next.
to include in the topol ogy.

4. Check LotLines.

Mew Topology (7]
Each feature class in a topology must have a rank assigned tojit ta control
o —— o e o e fomme vl e, The et ok e
nter the number of ranks [1- E opEries..
Select the feature classes that will participate in the topology: Enterth Lo R, ZPD;tI
DEI Lolids Specify the rank far a feature class by clicking in the Rank column:
otlines eature Class I &l I
léul\h:lings ﬂl 0 LtntLi:;s 1H £
OED StudyRegion Clear &l |
4 |_'| < Back Hext > Caneel |
< Back I ﬂefl b3 I Cancel |
|
L— @O When you build atopology, you can pick the rules that
will govern the allowable spatial relationships between
5. Click Next. features.
When you have more than one feature classin a 7. ClickAdd Rule.
topology, you can give them different ranks. When —— -
. . . ew Topology X
vertices or edges of features fall within the cluster
tolerance of each other, the feature class ranks control 5';5”” ‘h;'“‘es - TEH‘”I"”'”“' —
. . . eature Class ule eature Class
which is moved to the other’s location. Feature classes M——e
of alower rank will be snapped to feature classes of a [ Fomrs
higher rank. The highest rank is 1; the lowest is 50. [
Parts of features of the same rank that fall within the
. Load Rules
cluster tolerance are geometrically averaged. Lo
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 EHE

Features of feature class: Rule Description

A line from one layer must
touch lines from the same
lager at both endpoints.

[LotLines =l IZ'

Any endpaint where the line
daes not touch anather line

ust Mot Have Dangles
is an entor

Feature elass, I:l

I =

¥ Shaw Errors

IiK_l Cancel 0

Dangles are the endpoints of lines that are not snapped
to other lines in the feature class. You will want to find
the danglesin the LotLines feature class because they
represent places where the imported CAD line work
will not produce closed polygons.

9. Click OK.
The ruleis added to the list of topology rules.
10. Click Next.

New Topology

Specify the rules For the topalogy:

Feature Class I Rule

| Feature Class I
Add Rule...
Lotlines Fust Mot Have Dar..
Hemove
Remce A

Load Rules..
Save Rules..

< Back Cancel |
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11. Click Finish.

Hew Topology HE

Summany:
Marme: Studwdrea_Topology ;I

Cluster Tolerance: 0.0000329682
Z Cluster Tolerance: 0

Feature Classes:
LotLines, Rank:1

Fules:
LotLines - Must Mot Have Dangles

[}

< Back I Finish i Cancel |

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

12. Click Yes.

New Topology

The new topology has been created. Would you ke to validate it now?

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
errorsin the LotLines data. It isimportant to clean up this
data before you create polygon features because only one
lot polygon will be created if aline dividing two |ots does
not completely separate them.

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

A QS

2. If the Startup dialog box appears, click the button to
start a new empty map.

4. Resizethe ArcMap
can see both.

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

and ArcCatalog windows so that you

-] CreatingFaatures
Digitizing
EditingCaD
EditingFeaturss
EditingT opoFeatures
Spatialbdjustment

E ditorTutarial mdb
2 Indextirea
B SimpleE dits
Studpdires

Buildings

Lotlds

Latlines
Studwdrea Topology
B StudyRegion
P&RCELS

EI"& CharcgishAcTutor\Edito\ExercizeDiata &

L Pk

=

6. Click Yeswhen you are asked whether to add al of the
layers that participate in the topology.

Adding Topology Layer [<]

Do pou also want to add all feature classes that participate in ‘Studwérea_Taopology' to the map?

& ArcMap
— Start uging Archd ap with

Templates provide ready-to-uze layouts and baze maps
far wariouz geographic regions.

é A ewisting map:

Browsze for mapz...
™ Immediately add data
I~ Do not show this dizlog again e

3. Click OK.
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The topology layer and the LotLines features are added
to the map.

J File Edit View Inset Selection Tools Window Help |
SE LT IR A | AL
Tosour [snstreatonon =1 |5 551 B9 B | % [0 |
Edior v | W | ]| Task [Crete NowFestae =] | Tamet [Lotines
[aaszodesErons |
_—

H|x @ aa

=] Lotlines

Display - @ [EE«

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.
Thistopology only has one feature class and one rule, so
al of the topology errorsrelate to that rule. The
topology rule specifies that LotLines must not have
dangles. The error geometry for danglesis a point,
located at the dangling end of aline feature. All of the
red error features on the map are dangles.

Epiting GIS FEATURES

Finding topology errors

The next step to make this data useful isto 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 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 Eaiteg ||| % | 1] Test

Stop Editng
Save Edits

nnnnnn

2. Click the Zoom In tool.

@@ 2 22

(2]
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3. Click and drag a box around the three red error features You will use tools on the Topology toolbar to find out
located near the middle of the map, to the right of and more about these errors and to correct them. If the

above the north—south and east—west trending series of Topology toolbar is visible, skip the next step in which
errors. you add the tool bar.

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

[ > [2
Start Editing
Stop Editing
Save Edits

Hove..
Splits.
f Diider.
& Bt
i

271 Copy Farellel

fierme

Wricrn

[rtersest
Lip.

Advanced Editing
K, iidate Featnes Annatation
T metm Di
Now you can see three of the errors. F——
— Network Editing
s Roule Ediing

S patial Adjustment

Werziohing

1/ |

. Click the Error Inspector button on the Topology
toolbar.

The Error Inspector alows you to manage and interact
with al of the topology errors on your map.

\ / J Topology: IStud}\Area_TUpUIUgy j % | & [E m ) | @r Eﬁ/ | @ ,@
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6. Check the Errors and Visible Extent only check boxes.

Error Inspector

Show I <Errors from all ules»

| Class 1

=
¥ Emors [~ Exceptions ’l Wisible Extent anly

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

7. Click Search Now.

Enor Inspector x]
Shove: |<E|rnrs from all nules» j 3 enors
¥ Erars I™ Exceptions ¥ isible Extent only
Rule Type | Class 1 | Clags 2 | Shape I Feature 1 | Feature 2 | Exceplion
tust Mot Hawe Dan...| Latlines Point 18z 0 False
Must Mot Hawe Dan...| Lollines Point 180 0 False
Must Mot Hawe Dan...| Latlines Point 144 0 False
4] i3]

You may see additional errorsif 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 aline that extends too far beyond the line
it is supposed to touch or by aline 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 alineis 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 [x]
Showr |<Enars from all nules> =] Femr
¥ Errors ™ Exceptions ¥ Visible Extent only
Rule Type | Class 1 | Clags 2 I Shape | Feature 1 I Feature 2 | Exception
Must Not Have Dan... Lotlines Point 182 0 Fales
Fust Wok Have Dan_ Lotlines Foint 180 1] False
Must Not Have Dan. | Lollnes | [Font __[14b 10 [Fake |
4 |

1

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.

Y °
5

/N
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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.

Thisis an overshoot error, atype of error that is often
found in line work 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
PanTa
Select Features

Show Rule Description...

Snap...

Showe I(EHOIS from al ules> j
Extend...
¥ Ermars I Exceptions Iv Vi‘hle Exter
Fiule Type | Class 1 | Class 2 | Shape | Feah. Maik as Exception

Must Mot Have Dan.. LatLines Pairt 182
Must Mot Have Dan.. LotLines Point 180 gk s Efioy
Must NotHave Dar... LotLines Paint 144 1] False
4 | ¥
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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 alist of
potential fixes for this error. You trimmed the line feature
to fix this error. You also could have marked the error as an
exception or snapped 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 errorsin this area of the data.

REHERT LAY X ¥
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2. Click the Zoom In tool and drag a box to zoom in to the or digitized without using snapping to control the

westernmost of the two remaining errors. connectivity of the line features. The end of thisline fell
short by alittle more than half a meter. You'll fix this
J @ Q 2 = error by extending the undershoot until it meets the line
pootonn e it should have been snapped to.
é 4. Click the Fix Topology Error tool.

mEwdee 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.

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. \ 7
\

Thisisan undershoot error, another type of error that is
often found in line work imported from CAD programs

Epiting GIS FEATURES 99



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

Zoom Te
BanTa
Select Esatures

Shaw Rule Deseiiption.
Snap.
Trim... E

Mark a5 Exceplion

et = Erfor

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.

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.

100

Correcting a double-digitized line

Sometimes agiven line or part of alineisdigitized twicein
the course of creating the data. This may happen with CAD
drawings or with lines digitized on a digitizing tablet.

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

REERRT L LR X ¥-¥

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

@@

@
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3. Inthe Error Inspector, click Search Now.

Emar Inspector
Shaw: |<Errurs from all nules> j
3 ¥ Enors ™ Esceplions ¥ Visible Extent only
Rule Type [ Class 1 [Class2_ | Shape [ Feature 1 [ Feature 2_[ Exception

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

Error Inspector B
Shiow I(Ennrsfmm all nlesy j 1 emor
¥ Errors [ Exceptiors ¥ Visible Extent orly
Fiule Type Clazs 1 Class 2 Shape Feature 1 | Feature 2 | Exception
fiust ot Have fan. ] Tollines ] Ty 7 T gl
1« |

o

The line feature with the dangle flashes. Notice that the

wholelot line did not flash.
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5. Click and drag a box to zoom closer to the dangle error.

T

7 L5
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 extraline.
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6. Right-click the numeric value in the Feature 1 column
and click Select Features, then press the Delete key.

Show Rule Description

Si .
fEnorinspector [
Sh Extend..
o |<E|rols from &l nules> >
= Trim..
¥ Emors I~ Exceptions ¥ Wisible Ext =
Mark as Exception

Fule Type | Class 1 | Class 2 | Shape | Fe: ek as B,
tust Mot Have Dan.. Lotlines Faint 18z

4 (3|

The extralineis deleted.

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

EEEHENT LAY Y ¥
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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 alot 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 atopol ogy, the topology tracks
where changes have been made. These places are called
dirty areas because atopology rule could potentialy have
been violated by the edits, but the error, if it exists, cannot
be found until the dirty areais 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 areasin the topology layer.

1. Click StudyArea Topology in the ArcMap table of
contents so only it is selected. Right-click it and click
Properties.

B £ Layers

2 B

frea 5= Copy
D ¥ Remove
Lire ’ i

Pain @ Zoom Ta Laver

Wizible Scale Range  p

Set Data Source,..

Save Az Layer File...
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2. Click the Symbology tab.
3. Check Dirty Aress.
4. Click OK.

Genelall Sourcel Selection | Display  Symbolagy |Feature Elassesl Fules | Errars |

Sh
2 & Single smbok

ors
ie Errars ;I
Puint Errors
[ &12a Exceptions " Symbalize by errar typs:
[ Line Exceptions
O Foirt Exceptions Must Be Larger Than Cluster Tolerance

aK I Cancel Apply

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 these must be
checked for errors.
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5. Click the Validate Topology in Specified Areatool.

G RE G Y em

6. Click and drag a box around the northern dirty area.

{
L

The dirty areais removed, and no errors are found in the
areayou validated.

16

G

G
Z&»,\é
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7. Click the Validate Topology in Current Extent button.

) B )

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

L

e /™~

Creating areport of the status of the data

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

104

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

= £F Layers
=

Areal LCopy
a L EX Bemaove
ing
' [Group

Paint @1 Zaoom To Laper

Dity ¢ Wizible Scale Range B

£A Sl Wata Souse..

= LotLines
_ Save Az Layer File...

2. Click the Errors tab.

Layer Properties

Gieneral | Souce | Selection | Symbology | Display | Feature Classss | Rules {Enors

e—— Generate Summary Exportliofile..

Click Generate Summary to create a report
of the ermars in this topalogy,

oK | Cencel Sl
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3. Click Generate Summary.

The summary shows the number of topology errors and
exceptions; you may have a different number of errors.
You could save this report to atext file to document the
status of the data, but you do not need to do so for this
exercise.

General | Souce | Selection | Display | Symbology | Featurs Classes | Rules  Enors |
(EERErEte S A Export ToFile...

Fuls: Enors| Exceptions |

tMust Be Larger Than Cluster Tolerance 1) 1]

Must Mot Have Dangles

LatLines 148 o

Total 148 1}
u] I Cancel Al
(4]

Fixing multiple errors at once

Many errors, like the double-digitized line, need to be fixed
one at atime 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, such as the overshoots and undershoots,
that are simple to fix. When thisis the case, you can select
multiple errors at once with the Fix Topology Error tool

Epiting GIS FEATURES

and apply the same fix to all of them. If you prefer, you can
individually check each error using the Error Inspector.
Thisisawork flow and quality assurance decision that
your organization should make before you begin applying
topology fixesto multiple errors.

Before applying afix to multiple errors, it's agood 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 aline 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
onetime.

EEERERT LLLAX L%

1. Click the Full Extent button.

L A AE]
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2.

Click the Fix Topology Error tool.

—®

Click and drag a box around all of the errors on the map.

This selects al of the errors. Now you'll fix the
undershoots.

Right-click on the map and click Extend.

5. The Maximum Distance you set when you fixed the

106

other undershoot isfine, so press Enter.

Zoom To

Ear Tia

Select Features

Show Bule Deseniption... é

Shap...
Extend...

Trim...

tark as Exception

fdark s Error

The process may take afew seconds while al of the
features with dangles are checked to seeif thereisa
feature within three meters that they can be extended to.

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

6. Click Search Now on the Error Inspector.

Enmot Inspector
Show: |<Eno|s from all rules> j
Search Now ¥ Erars ™ Ewceptions ¥ Wisible Extent only
Rule Type | Clags 1 | Clazs 2 | Shape | Feature 1 | Feature 2 | E xceplion

(6]
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The number of topology errorsis displayed to the right
of the Show dropdown menu; you may have a different
number of errors remaining. 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

Emor Inspector [x]
Shaw: |<Errurs fram all ules> =] 115 erors
[V Enars I™ Exceptions W Visible Extent anly
Rule Type | Class 1 | Class 2 | Shape | Feature 1 | Feature 2 | Exception ﬂ
Must Not Have Dan...| Lotlines Foint 1708 1} False
Must Not Have Dan.. | Lotlines Foint 1123 a False
ust Mot Have Dan.. | Lotlines Paint 1124 i}

False -
O i D

7. Click the Editor menu and click Stop Editing.

= | | 2|1

Start Editia

Save Editz

8. Click Yesto save your edits.

Save

Do yau want bo zave your edits?

Mo | 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 |ot features.

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

[ Catalog

- TN

B CharcgishaeTut Fefresh
{1 CreatingFeat

{7 Digitizing

{20 EditingCaD Analize

- et
— Feature Class...
[0 Spatialt. i T ——— {1 Feature Class

{3 TopalogyEdit Impart » 2, Relationship Class...

Fiename F2

Fregister fe Wersianed

Eg EditarT utorial Emen » B Topology..
EF Indexére
E- 0 SimpleEc Properties... Polygon Feature Clags

ﬁ Geometric Metwork...

e

= LotLines
I Studvérea_Topology
B StudyRegion

E FPARCELS
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2. Type*“Lots’ asthe new feature class's name.

Polygon Feature Clazs From Lines EHE
Enter a name for the feature class:

ILots —__e

Cluster tolerance:

ID. 0aao1e meters

Select the feature classes that will contribute lines:

LotLines e
O&E Buildings
D StudpR egion

Select a point feature clasz to establizh attributes for
the polygan features:

Ok I Cancel |

3. Check LotLines.

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

5. Click OK.
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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 classesin the topology so you can add
rulesto help you continue to clean up the data.

Adding feature classes to the topology

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

It isimportant to note that you are using this topology for
the purpose of improving the polygon feature class you
created from line work 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 attributeis
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.

Sralize

B Studpdiea
i L.E] Buidings
2] Letids Ej/ alidate

B Lots
-] Studytrea_Topolody
StudyRegion
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2. Click the Feature Classes tab.

Topology Properties

General Featurs Classes |F|u\es | Enors |

Humber of Ranks I

Add Class

Z Fenks.

Feature Class

LotLines

|F|amk | Hemaye, |
1
Femove Al |

oK I Cancel Aol

3. Click Add Class.

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

Add Class 2 | x|

o_

[Latids

Buildings

EIK:I—
[ = |

Cancel

—©

5. Click OK.

Now that you’ ve added these two feature classes to the
topology, you can include them in topology rules.
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Adding rules to the topology
1. Click the Rulestab.

Topology Properties

Genera\l Feature Classes  Rules IErrms I

Feature Clasz I Rule I Feature Class

LatLines Must Mot Have Dan

< |

Description...

Bemove
Femave &l

Load Rules..

Save Rules...

B

o]

Cancel | Apply

2. Click Add Rule.
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3. Click the Features of feature class dropdown arrow and
click Lotlds.

Add Rule HE
Features of feature class: - Rule Description ———————————————————
Point features from one laver
Lotids d D must be propery inside area
features from another layer.
Fiule:
- Ary point that is not inside
o | I Y-
Must Be Properl Inside J b ah area featurs is an emor.
Feature class @
O T
[V Show Erors

Lo | 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.

Thisrule will be useful for finding places where lot
polygons were not formed due to breaksin the line work.

7. Click Add Rule.

Topology Properties [ 7] x]

General | Feature Classes Aules |En0rs |

Feature Class | Rule | Feature Class Dessrintion |
LotLines tust Mot Have Dan... ZPSHBHOM.
Latlds Must Be Properly Insi..  Lats

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

Add Rule [ 7]
Features of feature class: Rule Descripion ——————————————————
Line features from one layer
Lollines ;I g muszt be coincident with the
boundaries of area features
Fiule:

of another layer,

tust Be Covered By Boundary OF j

Feature class: El
O E—

Ay line where a feature of
the line layer i not

coincident with boundaries
of the area lager is an eror.

[V Show Ermors

L | Cancel
@

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.

Thisrule will be useful for finding polygons that were not
completely split due to gapsin the line work.
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12.Click OK.

Topology Properties | 7| x|
Generall Feature Classes  Fules IErrors I
Feature Class | Rule | Feature Clazz Dessrintion
LatLines tust Mot Have Dan ZESEpln. .
Lot ds st Be Properly Insi.. Lotz
Latlines Must Be Cavered By Lats - -
Femave |
Remave Al |
Load Rules... |
Save Rules...
1] |
Ok | Cancel | Apply

®

13. Right-click StudyArea_Topology and click Validate.

LCopp Cul+C
¥ Delete

) Rename  F2
El@ Studytirea —
- "[B Buidings snsze

[ Lotids
Lotlines
Properties...

Lotz

B Studpdrea_To
Bl StudyRegion

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 ArcCatal og onto
ArcMap.

E@ Studpdrea
‘ Buildings
o] Latlds

LB StudyRegion

3. Click Yesto add al of the feature classes that participate

in the topology to the map.

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

The topology and the feature classes that participatein it
are added to the map.
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4. Click the Zoom In tool.

O& @ xx &

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.

/- °/V
SO /o,
\Q/{/ .

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

112

By Boundary Of rule. There are two types of point
errors now, violations of the Must Not Have Dangles
rule, which you're aready 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. Click StudyArea Topology in the ArcMap table of
contents so only it is selected. Right-click it and click
Properties.

£ £ Layers
E :
Area LCopy

| ¥ Bemove
Line ‘ Group
Fain @-2 Zoom To Layer
Yizsible Scale Range  »

= Latlds
*

= Latlines

Sef Uats Source...

Save Az Layer File. .

= Lats
(|
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2. Click the Symbology tab.
3. Click Point Errors.

4. Double-click the square symbol for Must Be Properly
Inside errors.

Layer Properties

Gieneral | Souce | Selection | Displey  Symboloay | Feature Classes | Aules | Enors |

Show:

1 Single symbal:
Area Enors

|

2 Paint Ertors

[ trea Exceptions i Symbolize by enor typs:

[ Line Exceptions

O Paint Excaptions u Must Mot Have Dangles
[ Dirty reas o — Must Be Properly Inside

n tust Be Covered By Boundary OF

oK | Concel el

o

5. Click atriangle symbol and set the color to red.

e —
L u A :i A
Cocke 1 Sepuwn 1 Triwghe 1 )
= O
. . o t | W—T—
Fortagon 1 Hiwgn 1 Detagen 1 o e
g [000
L L ]
Fird Sepunen 1 Cocke 7 ST
A L] ® I
Tiirghe Fertagon 2 Heagon 2 M‘
Save. Bewe | 6
® o] ® = ok T [ ewed |
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Click OK.

7. Double-click each of the square symbols for the other
two errors and set their colorsto Medium Coral Light.

Symbol Selector HE
Categoy: | A1 =] [ Prev
| J | A j
Circle 1 Square 1 Tiiangle 1
~Options
P s ® Lol -
. . " ; 0 ; G L MNoCobr ]
'entagan Exagon ctagan oooooOooooooo
arge:. OEODODOD0OOCEHEE
O =lar=t=
« o = e
Find Square 1 Circle 2 Square 2 EEEEEEEEEE
o
oooooom
A @ @ — MpmE@oooos
Tiiangle 2 Pentagaon 2 Hewagon 2 i ANNENNNEEEEE
— More Clors.
e o o 4

8. Click OK on al dialog boxes.

Laper Properties [7]x]

General | Souce | Selection Symbology | Display | Feature Classes | Aules | Enars |

Area Enors © Single symbol

Line Enors

Paint Enors

[ tues Exceptions 4
[ Line Exceptions
[ Paint Exceptians
O Ditty Avreas Must Not Have Dangles

F'N

& Symbolize by eror type

Must Be Covered By Boundary OF

Cancel Apply

o
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The triangle marks the LotI D point for alot 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 alot polygon boundary.

1. Click Editor and click Start Editing.

JW| 3 |ﬁj Tjasks

Stop Editing
Save Edits

ks

2. Click the Error Inspector button.

J Topology: IStud}\Area_Topology

G AL A

)
o
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3. Click Search Now.

Show: [ <Enors from 2l wies> |
3 ¥ Enors I Exceptions ¥ Visble Extent orly

Flulz Type [Class1 [ Clss2 [Shape [ Featwed [ Featwz2 [ Exception

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

4. Click the Show dropdown list and click Lotlds - Must
Be Properly Inside - Lots.

5. Click Search Now.

Error Inspector

SO Lot - Must Be Properly Inside - Lots

5 @ s
Flule Type [ Class 1 [ Class 2 [ Shepe [ Featwed [ Feawe 2 [ Encepiion [~
Must Hot Have Dan...| LotLines Pont 1502 O

=] #Fenons

I™ Exceptions ¥ Visible Extent anly

False

Must Hat Have Dan...| Lotlines Paint 1503 1] False

Must Not Have Dan...| LotLines Point 950 1] False
Must Not Have Dan...| LotLines Point 1492 1]
i n

False
M ot U P | b P c—_

aga

Now you can see the one violation of thisrule visiblein
this part of the data. You can use the Error Inspector to
sort through the various types of topology errorsin your
map.

6. Uncheck Visible Extent only.

7. Click Search Now.

Show L otlcs - bust Be Properly Insids - Lot =] emer
I” Exceptions W Visible Estent only

£ Gearch Now IV Enors

Fiule Typs [Class1 [ Class2 [ Shape | Featue1 | Feature2 | Exception |
Must Be Prapety Inside Lofids Lot Pant 516 [l Falie
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There are several violations of this rule in the 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.

Error Inspector [x]
Show ILolIds - bust Be Prapery Inside - Lats ;I 12 errars
CEgachbon | Enos I Esceptions [ Wisible Extent only
Rule Type I Class 1 | Class 2 I Shape I Feature 1 | Feature 2 I E rception Iﬂ
tust Be Propery In... | Lotlds Luts Pint 1119 1] Falze
Must Be Propery In.. | Lotlds Lots Paint 13 1] Falze
tust Be Propery In... | Lotlds Luts Pint 1005 1] Falze
Must Be Propery In.. | Lotlds Lots Paint 1062 1] Falze =
Mot Pa Peerark e | atlde [ Eint o7R il Faloa |

8. Right-click afeaturein the Error Inspector table and
click Pan To.

The map pans to the error you selected.

LI 12 errars

™ Visible Extent only

Show ILotIds - Must Be Properly Insidd - Lats

e

I™ Exceptions

Rule Type: [Class2 [ Shape | Feature1 [ Fealue 2 [ Ewception | 4]
tust Be Properly |nside Lots Point A1E a Falze J
tust Be Properly Ins Paint 295 a Falze
Must Be Properly |ns Zoom Ta Poirt 402 i False
Must Be Properly Ing Paint 459 a Falze
Must Be Properly Ing Paint 373 a Falze ﬂ

Select Features

Show Rule Description. .
Delete
tark as Exception

[efiarf e Enior
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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.

l@auut e =R Oohd 7
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Creating a new polygon

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

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

| Target: |[He2

S Esd =]

2. PressAlt+R and press N.

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

3. Check the End box for LotLines and close the dialog
box.

Snapping Environment

Laper | Vertekl Edge | End |

Lotlds O O O

LatLines O O —e
Lats O O O

-] Edit Sketch

[ Edit sketch vertices
[ Edit sketch edges
. [ Perpendicular to sketch
B[] Topalagy Elements
‘o] Topology nodes

4. Click the Edit tool.

J Editor + ”T‘ﬂj Tazk: Il:leate 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.

v
o~/

%

P

/

;

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

\\\\\\\\QG

7. Click the Go Back to Previous Extent button.

EEERERNT L LAY X . Y-¥
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You should be able to see the lot lines and the lot

polygons that adjoin this ot 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 |_$JI£ 51 i ‘

10. Check the box to consider existing features.
11. Click OK.

Construct Features

Cluster Talerance: oK _m
ID. 0000323682 meters

®——|7 iCansider existing features of the

‘target layer in the current extent ;

A

Cancel
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The new Lot polygon feature is created from the
selected lines and from the existing Lot polygon
boundaries.

}»&
Y

12. Click the VValidate Topology in Current Extent button.

SR AL =

The new polygon coversthe LotID point, the polygon
boundary coversthelot 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 isimportant 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
initsLot_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, asingle large lot was created. In this step you'll
split up one such lot.

1. Click the Full Extent button.

PR EL YR X ¥
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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.

e[
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 atool on the Advanced Editing toolbar.
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4. Click Editor, point to More Editing Tools, and click

Advanced Editing.

Editop ~ HT‘ ? - T
N i I
Stop Editing
Save Edits
e
St
W D
& Bufer
z? Capy Parallel.
Merge..
Wraiar;

Intersesct

LElip.

@ Wialidate Features

Snapping...
Metwark Editing

Fiouts Ediing

Options

Spatial Adjustment

nnnnnnnn

The Advanced Editing toolbar appears.
. Click the Extend tool.

AR REREE

o

The Extend tool works differently from the Extend
topology error fix. Rather than specifying a distance,
you select afeature to which the tool will extend aline.
After afeatureis selected, you click the line feature that
you want to extend. Since the parcel is currently

Epiting GIS FEATURES

selected, all you haveto dois click the dangling lot line.
You'll zoom in alittle closer to see the gap.

. Pressand hold the Z key and drag a box around the line

near the south edge of the parcel.

T o

. Move the pointer over the dangling end of the line.

=

When the pointer gets close to the endpoint, the blue
circle snapsto 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 snapsto them.
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8. Click theline.

-

Thelineis extended to the nearest selected feature—in
this case, the edge of the Lot polygon.

9. Click the Go Back to Previous Extent button.

EEHERT L LAY Y. ¥

10. Click the Select Features tool.

@@z e Bron
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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: IStudy.-’-‘«rea_Topology ﬂ ﬁ ‘%;ﬁ m i ‘

13. Check the box to Consider existing features.

Construct Features H

Cluzter Tolerance: oK. _@
ID.DDDDE29882 meters

@——F Corzider existing Features of the

‘target layer in the curment extent :

Cancel

Ui

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.

Mil|g 9% ¢

The topology is validated and the line error and dangle
are removed.

e L

O @

You will need to check the attributes of both of these lots
against the attributes of the L otlds 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 thereis a 50 percent chance that the
wrong parcel inherited the value from the original large
parcel.

There are many more errorsin the data, although asyou
saw in this and the previous examples, more than one error
may be related to agiven problem. Almost all of the errors
follow from the underlying problem of the original CAD
data, incompletely snapped line work, 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 devel oping 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 thisisthe case, you would need to
continue cleaning up the lot lines. An additional step would
be to use the Planarize Lines tool to split all of the lot lines
at intersections—something that was not done with the
original CAD data. The two errorsvisible above are
actually on the same feature. Planarizing the lines would
split this feature into several features, each tracing asingle
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 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 isarule 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
toolsto fix errorsin 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 specia 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 ashortcut 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.)

oper ________________=a]
Loskjx [ 4 Edicr =] « & cf B
) Exercialiata
“Infs
3] artribuee Transfer. moed
3 Crestngpiertestures.mod TIES
8 DugicrF ratures. e
A Edpatiatch mud

Fiepame:  [Transtonm mod
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3. If the Editor toolbar isn’t displayed in ArcMap, click the
Editor Toolbar button on the Standard toolbar to add it.

2 &S0

4. Click Editor and click Start Editing.

Editar =

Stop Editing
Save Edits
MGVE. .
S
g'- Divides..
’ Eiffiers. .
A/ CopyParallel .
Merger..
W Rieig)
Intersect
Glip...
More Editing Tools »
@ Yalidste Features, .
Load Ghjects...

SRR .

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 Network Editing
Rioute Editing

Spatial Adjustrment

|T Standard
|T Tools

Topology

The Spatial Adjustment toolbar appears.

apatial Adiustment * | k 7 ®| H g | | = | =

Setting the snapping environment

Before you start adding links, you should set your snapping
environment so each link you add snaps to the vertices or
endpoints of features. For more information about
snapping, see the ‘ Creating new features' chapter in Editing
in ArcMap.
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1. Click the Editor menu and click Snapping to display the
Snapping Environment dialog box.

Editar = |
T stk Editing
Stop Editing

Save Edits

[aweE .
Sl e

T Dividen..

’ BUffer...

f? Gopy Parallel..
Merge.. .
Ly
Intersech
i

More Editing Tools »

@ Yalidate FEatures, ..

Qptions. .. |

2. Check the Vertex check box next to the NewParcels and
SimpleParcels layers to snap the displacement links to
the vertices of these features. Close the dialog box.

Layer ‘ Werkex | Edge ‘ End ‘
SimpleBuildings O O ]
MewBuildings [} O [}
MewParcels -3 [] 1
SimpleParcels (] [m}

[ Edit Sketch
&0 Edit sketeh vertices
i [] Edit sketch edges
“[] Perpendicular to sketch
=l [ Topology Elements
L[] Topology nodes

123



Applying a transformation

A transformation is used to convert the coordinates of a
layer from one location to another. Thisinvolves the
scaling, shifting, and rotation of features based on
displacement links defined by the user. Transformations are
applied uniformly to all featuresin afeature class and are
often used to convert data created in digitizer unitsinto
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 atransformation
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 atemporary feature classin
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 alink table.

Specifying the features to adjust

The Spatial Adjustment tool allows you to adjust a selected
set of features or all the featuresin alayer. This setting is
available in the Choose Input For Adjustment dialog box.
For geodatabase feature classes and shapefiles, the default
isto adjust a selected set of features.
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1. Click the Spatial Adjustment menu and click Set Adjust
Datato display the Choose Input For Adjustment
window.

Spatial Adjustment = |

Adjustment Methods
14 adjust

Preview Window

Links »

-----

Ophions...

2. Check the All featuresin these layers check box.

Choose Input For Adjustment HE
—what data in your current editing ession do vou want to adjust?
Selected features. &ny features that are selected when adjustment
iz performed will be adjusted
‘9 T Al features in these lapers:
[ 1SimpleBuldings Select Al
HewBuildings e
[w|MewParcels Clear All
[ ]SimpleParcels
coca |

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 Transfarmation - Affine

el Adjust

Transformation - Projective

|T Transfarmation - Similarity

Links » Rubbersheet

Preview Window

arr Edge Snap
we Attribute Transfer Mapping. ..

535

Qpkions, ..

Adding displacement links

Displacement links define the source and destination
coordinates for an adjustment. Displacement links can be
created manually or loaded from alink 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.
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1. Click the New Displacement Link tool on the Spatial
Adjustment toolbar.

k7
l P

2. With the New Displacement tool active, snap to afrom-
point in the source layer and snap to ato-point in the
target layer.

v DE:DQ

=] Ejﬂrﬂ —10

ot
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3. Continue to create additional links as shown below. For
this exercise, you should have atotal of four
displacement links when you are finished.
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Examining the adjustment

The Spatial Adjustment tool includes atool to preview an
adjustment prior to actually performing the adjustment.
Thistool 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
Il Adjust

Links »
;-T_')E_ﬂ Attribute Transfer Mapping. ..

Opkions. ..

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.

The Link Table dialog box appears.

 Link Table [7]
| 1] | X Source | T Sounce | # Destination | " Destination | Errar Delete Link I
‘8124,

2220601 FA0B06__ 36EAES73277 2220842 7
R ——"

2600 0000002 Close:
p99  387E97.0E2438  0.000002
po0  367486.624333  0.000002

I 127135
2220632, 480262
4 2220045.105165

ource paink — |

RAMS Error:  0.000002 Pan ko destination paint 4

Delete links)

Select linkis)

Right-clicking alink 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 RM S 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 processisto
perform the adjustment.

1. Click the Spatial Adjustment menu and click Adjust.

Spatial Adjustment * |
T et adjust Data,.,
Adjustment Methods 3
el
Fresviev Window
Links »
;Ev Attribuke Transfer Mapping
Options. ..

Since the Spatial Adjustment tool operatesin an edit
session, you can use the Undo command to undo the
adjustment.

The adjusted data should look like this:

m)

=

e [;1\ Eﬂ\
e jﬂjﬁ\ﬂﬂﬂ\dmﬂﬂiﬂfﬂ

|
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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 Editor and click Stop Editing.

Editor, =

Start Editing

Save Edits
[MEvE.
Sl

f Diwide.. .

& b,

‘)? (zopy. Parallel.
MErdE..
K [ieln)
Intersent
alips .
Mare Editing Tools »

@ Yalidate Features,,
Load Objects...

Spapping. ..

opkions...

2. Click Yesto save your edits.

Do you wank bo 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 RM S 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 alayer 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. Closethe 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.)

Tl e« By E-

ENEdtingFeatures.mxd

_IExercisData

lird ENEdtingTopoFestures.msxd

B it ansfor e w—-—e
1) CreatinglewFeatures. mxd ] Transform.msd

HET| DigitizingFeatures mxd @WurkjngW\thCAD.mxd
Kl EdgeMatch. mid

Filenams:  [Rubbersheet med

Files of type:  [(rchtap Documents [ mwd]

I~ Open as read-only
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3. Click Editor and click Start Editing.

Editor =

Start Editing

Stop Editing

_e

Save Edits

Lo S

[HoweE. .

et .

[ice. .,
ENii=

apy Parallel, .
[MErge. .

(=i}

Intersech

i e

MMore Editing Tools

»

Walidate Features. .

[load Ghjects, .,

SR e

Options. .,
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Setting the snapping environment

Before you start creating links, you should set your
snapping environment so each link you add snapsto 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 dialog box.

Editar * |
B Start Edting
Stop Editing

Save Edits

[Even.
Spllta.
f Diwides..
s Buffier .
A/ (zopy, Farallell.
[IEraE, .
[fitr
Intersest:
i
More Editing Tools »

@ alidate Featires. ..

options... |
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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. Close the dialog box.
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Snapping Environment 5]
Layer | Verkex | Edge | End ‘
ImportStreets ] Ll
Streets [m] [m]

= |:| Edit Sketch

i [ Edit sketeh vertices
[ Edit sketch edges
H -] Perpendicular to sketch
B[] Topalogy Elements

(| Topology nodes

Setting data for the adjustment

The Spatial Adjustment tool allows you to adjust a selected
set of features or all the featuresin alayer. 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

Datato display the Choose Input For Adjustment dialog
box.

Spatial Adjustment * |

Adjustment Methods
180 adjust

Brewiew Window

Links 3

:'E);_v Attribute Transfer Mapping. ..

Options. ..

2. Check the All featuresin these layers check box.

Choose Input For Adjustment [ 7] x]

Wwhat data in pour curent editing session da you want to adjust?
¢ Selected fealures. Any features that are selected when adjustment
is pertormed wil be adjusted
e—--r-* Al features in these lapers
[ ]Strests Select All
v
Llear All

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 isto 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

Transfarmation - Affine

Il Adjust TransFarmation - Projective

Presview Window
Links » |T

___.N'Y':g Attribute Transfer Mapping

Transformation - Similarity

Edge Snap

Opions. ..

2. Next, click the Spatial Adjustment menu and click
Options to open the Adjustment Properties dial og box.

Spatial Adjustment * |

Set Adjust Data...
Adjustment Methods b

L adiust

Presvisw Window

Links »

;;_);_, Attribute Transfer Mapping

| o e 2]
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3. Click the Genera tab, then click Rubbersheet from the

Adjustment method dropdown list.

Adjustment Properties n ﬁ
General I Edge Matchl
Adjustment method
’7 IHuhhershaet j Options... | 0

—— | Displacement Link Symbol
H |dentity Link Symbol

Limited Adjustment Area Symbol

T Cancel sl

4. Click Options to choose a rubbersheet

method.

5. Click the Natural Neighbor method and click OK.

Rubbersheet HE

General |

Method
’7 % Matural Neighbor  Linear
I

' s5)

Cancel | Ll |

6. Click OK to close the Adjustment Properties dialog 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
Import streets to set the current view to the edit area of
this exercise.

Wigw
ﬁ Data View
& Laryout Visw

Zoom Caka 3

Zoom Lawout (3

el Create...
Toolbars »

E Table OF Conkents

|T Status Bar

Crverflow Labels

Manage...

Curve features

Intersections
Identify Results

E Scrollbars
E& Rulers
D'Y- (GUidEs
rid

Data Frame Properties., .,
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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 it aligns with the Streets layer by
using the rubbersheet adjustment method.

/
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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 I ntersections, 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 alink file. In this
exercise, you will create your own displacement links at

fizen severa key intersections of the Streets and ImportStreets
2 ot ayers
renBas > 1. Click the New Displacement Link tool on the Spatial

Zoom Layouk »

Adjustment toolbar.

L4 @ﬂ reate. .,

Toolbars » Manage. ..

E Table OF Contents Impork streets

|7 Skatus Bar Curve features k -'Z+
Overflow Labsls Inkersections l—0
Identify Results 1

E Scrollbars
e Huflers

o e 2. Snap thelink to the source location in the ImportStreets
ard layer, as shown below.

Data Frame Properties...
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3. Snap the link to the destination location in the Streets
layer, as shown below.

e

4. Continue to create links at the perimeter intersections of
the layers in a counterclockwise direction. You will
create atotal of six displacement links, as shown below.

v
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Adding multidisplacement links

The Multiple Displacement Links tool alows 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 atime; 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.

Yiew
ﬁ Crata Yiew

& Layout View

Zoom Data »

Zoom Layout 3
» EI!] Create, .,
Toolbars 3 Manage. ..

E Table OF Contents

|7 Skakus Bar

Crverflow Labels

Import skreets

Intersections
Identify Results

E Scrollbars
EE Rulers
Di- Guides
Grid

Diats Frame 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 4. With the Multiple Displacement Links tool still active,
Spatial Adjustment toolbar. click the curved road feature in the Streets layer.

hf?ﬁ*ﬁ_o -~

3. With the Multiple Displacement Links tool active, click
the curved road feature in the ImportStreets layer.

yrd

-~ o

5. You will be prompted to enter the number of linksto
create. Accept the default value (10) and press Enter.

Im—_._e
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The multiple links now appear in the map. 7. Click the New Displacement Link tool on the Spatial

Adjustment toolbar.
/
k &7 &

—@

8. Add the final displacement links, as shown below:

- et

6. Use the Multiple Displacement Linkstool to create
multiple links for the remaining curved feature.

rd \<@
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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 tool 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. 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
I8 adjust

Links »

"Rhe attribute Transfer Mapping, ..

B

Qptions. ..

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

Thefinal step of the spatial adjustment processis to
perform the adjustment.

1. Click the Spatial Adjustment menu and click Adjust.

Spatial Adjustment = |
T et Adjust Data..,
Adjustment Methods 3
e
Presviev Window
Links »
;E_- Attribute Transfer Mapping
ptions...

Since the Spatial Adjustment tool operatesin an edit
session, you can use the Undo command to undo the
adjustment. Here is how the adjustment should appear:

/
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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 Elementstool on the Spatial
Adjustment toolbar. Thiswill allow you to select the
links since they are graphic elements.

Tf?@

2. Click the Edit menu and click Select All Elements.

¥ Undo Adjust Chil+2

S HEdl B

& Cut Chil+

Copy Chil+C

B3 Paste Chil+y
Fazte Special...

X Delete Delete

& Copy Map To Clipboard

% Find...

E Select All Elements

O Unselect All Elements

i Zoom to Selected Elements

3. Pressthe Delete key.
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Saving your edits 2. Click Yesto save your edits.

If you are satisfied with the results of the spatial
adjustment, you can stop editing and save your edits. k =

Do you want ko save your edits?

1. Click the Editor menu and click Stop Editing. o | o |
Editor
Start Editing . .
E— 1) In this exercise, you learned how to set your data for an
Save Edits adjustment, create displacement links, create identity links,
— and preview the adjustment. For more information about
e the Spatia Adjustment tool, see the ‘ Spatial adjustment’
it
A D chapter in Editing in ArcMap.
’ Buffer..
fV oy Parallell .
[Merge:
(] pfl)
Inkerseck
i

Mare Editing Toaols »

@ Yalidate Features, .

Load Objects...

SOAPRIng...

opkions. ..
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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 Rubbersheet.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
=« ® e E-

@EditingFeatures mxd
@ EditingTopoFeatures. mxd

Laok jn: I 4 Editor

xd @) Transform.msd
] kingWithCAD mocd

File name:  [EdgeMatch.msd

Files of type:  [Achap Documents [ mwd) | Cancel

™ Open as jead-only
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3. Click Editor and click Start Editing.

Editor =

Start Editing

Stop Editing

Sawve Edits

aleii=
Sl
[Disfide. .

Bufifer ..

TN

apy: Parallel .
[Merge. ..

(gl
Inkersect

i

More Editing Tools

@ Validate Features, ..

[lmad Gbjects, ..

=) ) ]

Opkions. ..

)
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Setting the snapping environment

Before you start creating links, you should set your
snapping environment so 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 ~

Start Editing
Stop Editing

2. Check the End check boxes next to the StreamsNorth

and StreamsSouth layers to snap the displacement links
to the endpoints of these features. Close the dialog box.

Snapping Environmenkt ]
Layer | Werkex | Edge | End |
StreamsSouth O
StreamsMarth O ] _9

= [ Edit Skekch

[] Edit skekch vertices
o [ Edit sketch edges

Save Edits

i. [] Perpendicular ta sketch

[EwE

E||:| Topology Elements
- [] Topology nodes

Sl
Djuides..
Buffiers..

SN

copy Parallel,
[Merge...

W g{ep]

Intersert

i

More Editing Tools »

q; Walidate Featiures, ..

Load Ohjects. ..

Cptions...
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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 featuresin alayer. This setting is
available in the Choose Input For Adjustment dialog box.
For geodatabase feature classes and shapefiles, the default
isto adjust a selected set of features. Coverages only
support the adjustment of all featuresin alayer.

1. Click the Spatial Adjustment menu and click Set Adjust
Datato display the Choose Input For Adjustment dialog
box.

Spatial Adjustment = |

Adjustment Methods »
jul Adjust

Preview \Window

Links »

e Attribute Transfer Mapping. ..

2ptions.. .

2. Click Selected features and click OK.

Choose Input For Adjustment [ 2]

i wWhat data in your current editing session do you want to adjust?

L Selected features. Any features that are selected when adjustment
iz performed will be adjusted

" all features in these layers:

W] StreamsMorth Selectal |
W] StieamsSouth
[Elean sl |

Cancel
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Choosing an adjustment method

Now that you have determined which features will be
adjusted, the next step isto 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
[ Adjust

Presview Window

Transfarmation - Affine

Transformation - Projective

TransFarmatian - Similarity
Rubbersheet

Links »

'E_- Attribute Transfer Mapping

Crpkions. ..

2. Click the Spatial Adjustment menu and click Optionsto
open the Adjustment Properties dialog box.

You will define several edgematch settings and
propertiesin this dialog box.

Spatial Adjustment |

Set Adjust Data...
Adjustment Methods »

L adjust

Presview Window

Links »

;ﬁj_- Attribute Transfer Mapping
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Setting the adjustment method properties

1

Click the General tab, then click the Adjustment method
dropdown arrow and click Edge Snap as your
adjustment method.

Click Options to open the Edge Snap dialog box.

Adjustment Properties EH
General I Edge Match |
Adiustment method
’7 IEdge Snap j DOptions... ! 9
Displacement Link Sumbol
H | Identity Link Symbol
Limited Adjustment Area Symbol
kK I Cancel I Lpply I

3. Click Line as the method and click OK.

Edge Snap
General |
tethod
’7(‘ Smooth ) Li e
™ Adjust to midpaint of links
= o sepl
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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

dialog box.

2. Click the Source Layer dropdown arrow and click
StreamsNorth.

Adjustment Properties
General Edge Match I
Source Laper. Target Layer:
IStrEamanrlh ﬂ I StreamsSouth j
Attribul
I Use &ttibutes Set Attibutes
¥ One link for each destination point
V¥ Frevent duplicate links
k. I Cancel Al
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3. Click the Target Layer dropdown arrow and click
StreamsSouth.

The StreamsNorth layer will be adjusted to match the

Locating the adjust data

You will now zoom to a spatial bookmark created for this

exercise.

target layer, StreamsSouth.

Adjustment Properties

General Edge Match |

Source Layer Target Laper:
I Streamzhorth j IStreamsS outh ﬂ
Autribut
I~ Use Attibutes Set Attributes. .. |
v Orne link for each destination poink o

¥ Prevent duplicate links

oK. I Cancel | gl |

. Check the One link for each destination point check
box.

. Click the Prevent duplicate links check box and click
OK.
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1. Click the View menu, point to Bookmarks, then click

West streams to set the current view to the edit area of
this exercise.

ﬁ Data View
& Layout Yiew
Zoom Data 3
Zoom Layout »

A CB create..
Toolbars »

’E Table OF Contents

|T Status Bar

Cwetflow Labels

Manage. ..

East streams

Identify Results
ﬁ Scrollbars
% Rilers)
D'i- fEuides
Grid

Diata Frame Properties. ..

The map will display the following area:
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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.

y

0 / | A

Click the Edge Match tool on the Spatial Adjustment
toolbar.

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.

Epiting GIS FEATURES

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 bel ow.

W
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The participating features are now selected.

{

3 J “‘
— 7 ?\f
I/

N
[N
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Adding additional displacement links

1. Click the View menu, point to Bookmarks, then click

East streams.

Wigw
ﬁ Data Yiew
& Layouk Yis

Zoom Daka »

Zaoom Layout 3
4 E@ Create, .,
Toolbars » Manage. ..

E Table OF Contents

|T Status Bar

Overflow Labels

‘Wesk streams

Identify Resulks
E Scrollbars
EE Rulers
lq- GUides
Grid

Data Frame Properties...

Examining the adjustment

You can examine how an adjustment will appear prior to
actually performing it with the Preview Window. 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 Adjust Data. ..
Adjustment Methods 3

Il Ajust

Links »

'E;Y'_v Attribute Transfer Mapping...

Qptions. ..

The following window appears:

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.

Adjustment Preview Window B

A1
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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

Thefinal step of the spatial adjustment processisto
perform the adjustment.

1. Click the Spatial Adjustment menu and click Adjust.

Spatial Adjustment |

Set Adjust Data...

Adjustrment Methods 3
nEE O

Preview Window

Links »

:r'_'f_ﬂ Attribuke Transfer Mapping

Options. .

Since the Spatial Adjustment tool operatesin 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
[MEve. ..
Split.
7 Dividz..
’ Eififiers. .
AJ Gopy Parallel.
Merges..
WRifig)
Intersect
i
More Editing Tools »
@ Yalidste Features, .
Load Objects...
Snapping...

Options, ..

2. Click Yesto 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.
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Exercise 9: Using the Attribute Transfer tool

The Attribute Transfer tool is used to transfer attributes
from features in a source layer to featuresin atarget 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 thisexercise 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.)

Open HE
J S s o s

ENEdtingFeatures mxd
ENEditingTopoFeatures, mxd
bbersh 4

) EdgeMatch. mxd

File name:  [atibute Transter med

Open |
=l Cancel

A

Files of ype:  [archiap Documerts [ myd)

™ Open as read-only
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3. Click the Editor Toolbar button on the Standard toolbar
to add the Editor toolbar to ArcMap.

S| &S0
—eo

4. Click the Editor menu and click Start Editing.

Editor *

Shop Editing
Save Edits
[MaveE...
i
W Dividen,
7 EUfifEt
A/ Copy Paralel..
L[ =0
Lritan
Intersest
Gligi.
More Editing Taols [3
@ ‘alidate Features, ..
Load Gbjects, .
STUEREITE

opkions, ..
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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 Snapping Environment window.

Spatial Adjustment to add the Spatial Adjustment

toolbar to ArcMap. Edtor v
Sttt Editing
Toolbars Metwark, E diting Sto Eding
Route Editing Tz s
Spatial Adjustment e =0
|T Standard SElit
|T Toolz ,-'. Djvide: .,
Topolagy ’ Bffer,,
xV Gopy Barallel .
[Merge...
The Spatial Adjustment toolbar appears. Uricr
Intersect
Glig .,
B —
Spatial Adjustment = | k _,{+ _?' @ | H B ,PE] | | Eﬁ; | Eﬂ' Mare Editing Tools »
@ Yalidate Features,, .
Load Objects. ..
Setting the snapping environment _o

Before you transfer attributes, you should set your
snapping environment for your source and target layers. 2. Check the Edge check boxes next to the Streets and
Thiswill ensure that you select the correct feature when NewStreets |ayers. Close the dialog box.

using the Attribute Transfer tool. For more information

about snapping, see Editing in ArcMap.

Layer | Vertex| Edge ‘ End ‘

Straets | O
MewSkreets O

=+ Edit sketch
+o- [ Edit sketch vertices
i [] Edit sketch edges
‘[ Perpendicular to sketch
=[] Topolagy Elements
i [] Topology nodes
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Setting the source and target layers

Thefirst step in the Attribute Transfer processis 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

I adiust

Breview Window

Links

ATT

pLLL Attribute Transfer Mapping...

Options. ..

2. Click the Source Layer dropdown arrow and click the

Streets layer.
Attribute Transfer Mapping
Source Layer Target Laper
MNewSheets =2
HAME NAME
Type Tupe
Shape_Length
Add Buto Match
Matehed Fisld
4 | |
™ Transter Geometry Femave:
Crca_|
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3. Click the Target Layer dropdown arrow and click the

NewStreets layer.

Attribute Transfer Mapping

Source Layer

Streets <z
HAME HAME
Type

Type
Shape_Length

Ldd| Autg Match |

Matched Field

4

| |

[~ 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 afield 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

Target Layer

INsttreets j

MAME
Type

Source Layer

ISlleeIs

Add Auto Match

I atched Field

4 | |

™ Transfer Geometry Eemove |
Caes

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
ISlreEls j INEWSI[EEIS j
Type Type a
Shape_Length
Add Auto Match |
Matched Field: 1
o | 5
[ Transter Geometry Hemave

The fields are now added to the Matched Fields list box.
4. Repeat the same steps for the Type fields and click OK.

Attribute Transfer Mapping HE
Source Laper Target Laper
IStreets j INewStrEets j
Type Typs
Shape_Length
EE| N |
Matched Field
MNAME MNAME
41 | i
™ Transter Geometny
0k Cancel |
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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 Wiew

& Layouk Yiew
Zoorn Daka [3
Zoom Layouk »

Bookmarks @ E8 create...
Toolbars » Manage...
E Table OF Contents
|T Status Bar

Crverflow Labels
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 areain your map:
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Identifying features for the attribute transfer Notice the NAME and Type field attributes. These

Prior to performing the attribute transfer, you will need to attribute values will be transferred to the target feature.

verify the attributes of the source and target features. This

can be done using the Identify tool.
H . . . Layers: |Streets j
1. Click the Identify tool. The Identify Results dialog box ;Sp:ﬂs T —
appears_ [2B< AN PARLO Ficld [ value
FID_1 2323
Shape Palyline
MAME SAN PABLO
EEDE Length 359 025112
[:F h 0 ape_Lens .
o 4 |
2. Click the source feature indicated, as shown below. 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 fields; attribute values for these fields will be
transferred to the target layer from the Streets layer.

Identify Results ]

Layers: INewSlrEels j

- MewsStreets

|Location: (481567, 163033
H"§

Figld Yalue
FID_1 3

Shape Palyline
MAME
Type <null=
Shape_Length 162607475

K []
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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. 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.
il
2. Click the target feature.
4. Snap to an edge of the target feature and click. )
\
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The NAME and Type fields in the target feature should
reflect the new attributes:

Identify Results B
Layers: INewStreels j

[=]- Mewstreets |Location: (451543 317658

28 541 PAELO Fisld Value
FID_1 3
Shape Palyline
MAME AN 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
[EtvE ..
SOt ..

f Divides.,

’ BUffEr..

“"‘/‘ Copy Parallell..
[Merges..
raEn
Intersect
[
More Editing Taols »

@ Yalidate Features, .
Load Cbjects. ..
Snapping...

options. ..

2. Click Yesto save your edits.

Save

Do wou want to save vour edits?

In this exercise, you learned how to transfer attributes from

asource layer to atarget layer. For more information about
the Attribute Transfer tool, see the * Spatial adjustment’
chapter in Editing in ArcMap.
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Exercise 10: Creating and editing annotation

Annotation is away to store text to place on your maps.
With annotation, each piece of text storesits own position,
text string, and display properties. Dynamic labels, based
on one or more attributes of features, are the other primary
option for placing text on maps. If the exact position of
each piece of text isimportant to you, then you should
store your text as annotation. ArcGI S fully supports two
types of annotation: geodatabase annotation and map
document annotation. ArcGI S also supports the display and
conversion of other annotation types including Arcinfo
coverage annotation and CAD annotation.

In this exercise you will convert some labelsinto
geodatabase annotation, place some unplaced annotation
features, and edit some annotation features.

Opening the exercise document

1. Start ArcMap.

2. Click File and click Open. Navigate to and open the
EditingAnno.mxd map document located in the Editor
folder where you installed the tutorial data
(C:\ArcGIS\ArcTutor is the default location).

This map shows roads and water featuresin Zion National
Park. Each feature layer has dynamic labels, and the
Streams, Major Roads, and Water Points layers have |abel
classes based on the layers' symbology. Label classes let
you create different labels for different types of featuresin
agiven layer, so, for example, intermittent streams can be
given smaller labels than perennial streams.

Suppose you heed to create an 8.5 x 11 inch map that
shows the named streams within the park. It ismore
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important to get the perennial streams labeled than the
intermittent ones, but your objective isto include as many
stream names as possible for the park area.

Viewing unplaced labels

Some of the streams could not be labeled, due to space
constraints on the map. You'll add the Labeling toolbar and
view the unplaced labels.

1. Click View, point to Toolbars, and click Labeling.

Edit | Wiew |nsert Selection Tools w'T Drrave
|i Data View E ditor
Layout View Effects

GPS
Zoom Data 5
Georeferencing

Zoom Layout Graphics

Bookmarks

»
»
»
»

Layaut
Map Cache

|T Status Bar

2. Click the View Unplaced Labels button.

J Labeling = J@ »@ ﬁ -@ﬁ‘H—e

The labels that could not be placed are displayed in red.
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It might be possible to fit these labels by adjusting the
size of the labels, changing the feature and layer
weights, or making the map larger. However, for this
exercise you will convert the labels to annotation and
place or delete the unplaced annotation.

3. Click the View Unplaced Labels button again, to hide
the unplaced labels.

Next you'll prepare to convert the labels to annotation.

Setting a reference scale

Annotation features have afixed position and size, so when
you zoom in to the map they appear to get larger. Labels
are dynamically drawn according to their layer’s |abel
properties. If the map does not have areference scale they
are drawn at their specified font size regardless of the map
scale. To make labels behave more like annotation you can
set areference scale for the map. The labels will be drawn
with their specified font size scaled relative to the reference
scale. When converting labels to annotation you should
specify areference scale. If you do not, the current map
scale will be used as the reference scale for the annotation.

1. Type“170000" in the Map Scale box and press the
Enter key.

o A
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2. Inthe ArcMap table of contents, right-click Layers,
point to Reference Scale, and click Set Reference Scale.

[Hlear Heference Seale

Advanced Drawing Options...

. Zoom o Feference Seale
Labeling

Convert Labels to Annotation...

<2 Convert Features to Graphics...

Activate

% Properties...
EE=;
=] ' ater Paints ”

You can also view and change the reference scale for the
data frame using the General tab of the Data Frame
Properties dialog box.

Now if you zoom in or out, the labels will become
correspondingly larger or smaller. You're ready to convert
these labels to annotation.

Converting labels to annotation

Annotation can be stored in a map document or in feature
classes in a geodatabase. You will convert these labels into
annotation stored in a geodatabase.

1. Inthe ArcMap table of contents, right-click Layers and
click Convert Labels to Annotation.

Labeling »

Convert Labels to Annotation...

5? Convert Eeatures to Graphics...

Activate

Praperties...

EF= =
=] i ater Paints 1'
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The Convert Labels to Annotation dialog box allows
you to specify what kind of annotation to create from
the labels, which features to create annotation for, and
where the annotation will be stored.

Convert Labels to Annotation HE
 Stare Annotation Reference Scale
(% |n a database " In the map ’7 1:170,000

 Create Annatation For

& All features € Features in curent extent ] Gelected features

Fesature .
Feature Layer Linkes Append Annotation Feature Class
Cities ] CitiesAnno
Mister Points ] WiaterPointsAnnog
Major Roacs = MajorRoadsAnno
Streams = StresmsAnno
Zion ] TionAnno
I

Destinatiorn:  Fordnno. mdb'ZiondreatCitiesfnno
¥ Convert unplaced labels to unplaced annotation Cancel |

Convert Labels to Annotation dialog box with an ArcEditor or Arcinfo
license of ArcMap. Annotation will be feature-linked by default.

ArcView licensed seats of ArcMap can view feature-linked
annotation, but they cannot create it or edit datasets that
contain it, so if you have an ArcView license the Feature
Linked column of check boxes will be unavailable. For
more information about feature-linked annotation, see
Building a Geodatabase. In this exercise you will create
standard annotation features. Skip the next step if you have
an ArcView license.
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2. Uncheck the check boxesin the Feature Linked column.

Convert Labels to Annotation HE
— Stare Annotation Reference Scale
% |n 5 database ' In the map ’7 1:170.000
 Create Annotation For
& )l features " Features in curent extent €7 Gelented features
Feature . *
Feature Layer Linked Append Annaotation Feature Class j
Cities O O Cities&nno =
Water Points O O WiaterPointsAnno =
Major Roads ] =5 MajorRomsetnm 9
Sireams O O StreamzAnno =
Zion (] [m] Fion&nno = £
[

Destination:  Forfinno.mdb\ZiondreaZionanno

¥ Convert unplaced labels to unplaced annotation

cocn |

Small folder icons, the Browse buttons, appear beside
the annotation feature class names as you uncheck the
Feature Linked check boxes. Feature-linked annotation
must be stored with the feature class that it is related to
in the geodatabase. Standard annotation feature classes
can be stored in other geodatabases, so after unchecking
the boxes you have the option to specify a new location
for your annotation. Standard annotation feature classes
will be stored in the same dataset as their source feature
class by default. If afeature layer on the map was based
on a shapefile or coverage feature class, the Browse
button would have been visible and you would need to
browse to a geodatabase to store the new annotation
feature class.
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3. Verify that the box to Convert unplaced labelsto
unplaced annotation is checked.

I |

Destination:  |Forihno.mdb\ZionAea'Zioninno

¥ Convert unplaced labels to unplaced annotation Corvert

o o

Thiswill give you a chance to manually place the
annotation for the features that could not be labeled.

4. Click Convert.

The labels are converted to annotation. The process
should take less than a minute to finish, though the
speed will depend on your computer. When the
annotation feature classes are created, they are added to
ArcMap.

Cancel

%

B £ Layers .

B DnAnno
Drefault

=] Sheamsdnno

Intermittent

Perennial

= MajorRoadsénno
Highways
Fioads
<all other valuesy

=] ‘waterPoints4nno
Gaging Station
Sping/Seep
w aterfall

If you do this exercise with an ArcEditor or Arclnfo
licensed seat of ArcMap, each layer’s label classes will be
stored as separate annotation classes within asingle
annotation feature class. For example, the two label classes
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for streams will become two annotation classes, called
Intermittent and Perennial, within the StreamsAnno
annotation feature class. These annotation classes can be
turned on and off independently, and they can have their
own visible scale ranges. Annotation with multiple
annotation classes can be viewed but not edited in
ArcView.

If you do this exercise with an ArcView licensed seat of
ArcMap, each layer’'s|abels will be converted into asingle
annotation class, regardless of the number of label classes
the layer has. If alayer has multiple label classes with
different text symbols, each text symbol from the |abel
classes will be available when you edit the featuresin the
annotation class.

Preparing to place unplaced annotation

Now that the labels have been created, you will add the
Editor and Annotation toolbars, switch to dataview in
ArcMap, and start an edit session.

1. If the Annotation toolbar is not visible, click View, point
to Toolbars, and click Annotation. If the Editor toolbar
isnot visible, add it using the same method.

Edit | ¥Wiew Inget Selection Tools Window Help

(] LDrata iew
[@ Layout Yiew
Zoom Data »
Zoom Layout 3
Bookmarks 3
4 |7 Mair Menu
|T Status Bar Advanced Editing
Overflow Annotation
E Scrolbars ArcPad
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While you can edit in layout view, the display 5. Check the Draw check box.
performance is better in data view.

2. Click View and click Data View.

Unplaced Annotation

Edit | Wiew Inzert Selection Toolz ‘wi Show: |<Visible Annotation Layers> ’_l j

ﬂ { IV Visible Extent W Draw

"Q- Layout Yiew [ Text | Class [ FID <]

3. Click Editor and click Start Editing. The Draw check box lets you view the unplaced
annotation features on the map.
“rim_[ - | r |ﬁj i 6. Click Search Now.
7 A number of annotation features are listed in the table.
¥ Ciop Ediing If you scroll down the table you can see that there are
unplaced annotation features from several annotation
4. Click the Unplaced Annotation Window button on the classes represented.
Annotation toolbar.
S_l,ln'lbl:l|2 Interrittent - Show: |<Visible Anhotation Layerss j
| = |@+ —0 % Vishle Extent ¥ Diaw
. . Text [ Class | FID Linke; =]
The Unplaced Annotation Window appears. You can Cave Canyon StisamsAnno  Ineimitent
. . . . . Little Creek ' alle Streamsfinno : Intemnittenl

resize |t, dOCk |t tO theArCM ap Wi ndOW, or Ieave |t N:rth Creek. i S:reamsﬂnno : In:elmi::en: J

. W aterpocket Creek, Streamadnno ; Intermittent
ﬂoatl ng Left Forlk Morth Creek. | Streamséinno : Intermittent

Hellhale Canyon Streamsdinng : Intelmittent
The Unplaced Annotation Window lets you view Vi Coe St namiven
unplaced annotation featuresin atable that can show all e e e
. . . Marth Ash Creek Streamafinnn © Intemittent

of the unplaced annotation in the annotation feature T ek Steanino Pacria ;Ij
classes on your map. You can filter the table to show

annotation for a specific annotation class and choose ) )
whether to show annotation for the whole extent of the You can also see some new annotation features outlined
data or for the current visible extent. You can sort the in red on the map. You see these unplaced annotation
table alphabetically by the unplaced annotation’s text features because the Draw check box is checked.
content or annotation class by clicking the Text or Class
column headings.
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7. Click the Edit Annotation tool.

m‘ A P’ h‘ Construction;

8. Click on the map, press and hold the Z key, and click
and drag a box around the small cluster of unplaced
annotation features at the east side of the park.

The Z key isthe editing shortcut key to zoom in.

The Hillshade background layer has a visible scale range,
so when you zoom in closer than 1:85,000 it is no longer
displayed. Setting avisible scale rangeis also agood idea
for annotation feature classes, as they are most useful
within the range of scales where they are legible. Thereis
no need to spend time or—especially for multiuser
geodatabases—network and database resources drawing
annotation features when they cannot be read. You can set a
visible scale range for alayer in ArcMap, or you can
change the properties of the annotation feature class itself
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in ArcCatalog. The second method has the advantage that
the annotation feature class will always be drawn within its
visible scale range when it is added to a map.

Placing an unplaced annotation feature

Now that you’ ve zoomed in to the cluster of unplaced
annotation in the east side of the park, you' re ready to start
placing the unplaced annotation features.

1. Click Search Now.

1

Unplaced Annotation [ x]

Show: |<Visible Annotation Layers:> j
[+ Visible Extent W Draw

[ FID 2]

| Text | Clazz

2. Right-click Cave Canyon in the Text column and click
Place Annotation.

Unplaced Annotation =]
S how: |<\-"isib|e Annotation Layers» j
v isible Extent W Draw

[ Tex | Class | FID L

Place Annctation  Space

“waterpocket C
FLOOR OF THI
Grotto Springs

Pan to Annotation P
Zoom ko Annotation 2

e b Feature
Zorbe Featine ﬂ

Delete Del
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The Cave Canyon annotation feature is placed. It is
selected, so it has a blue outline instead of a red outline.

The annotation feature is straight and placed parallel to a
segment of the stream feature. The other stream annotation
features curve to follow the streams, so you will make this
newly placed annotation feature follow the stream.

Following a feature

You can make an annotation feature follow aline feature or
the boundary of a polygon feature. The Follow Feature
Options dialog box allows you to specify how annotation
will behave when it follows a feature.

1. Right-click the Cave Canyon annotation feature, point to
Follow, and click Follow Feature Options.

The Follow Feature Options dialog box appears.

Follow This Featurs |

Zoan o Featue

Curvature » Eanto Feature:

Add Leader Flash Featine
Follaw Feature Options...

[elete [Leader

Stack

Whstack:
Corweert to Multiple Parts .
Caryert to Single Fart

Flip Annotation - .E
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2. Click Curved.

Follow Feature Dptions HE
" Feature Linked Annotation

¥ Use placemert properties defined in the annotation class

—ake annaotation

e = Staight (r' Curved

—Angle
&) Farallell €5 Perpendiculr

— Constrain Placement

—{% Side cursoris on Left side " Plight side " 0n the line

P

Tip: “hen editing press TAB to switch between the left and right side.

(Oiffset from feature: |1 50 map units
0k I Cancel

o o

3. Click the Side cursor is on button to constrain the
placement of the annotation.

4. Type*“150” in the Offset from feature text box. The
annotation will be offset 150 meters from the stream.

5. Click OK.
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6. Move the pointer over the stream feature just east of the
Cave Canyon annotation feature. With the pointer
dlightly to the left of the stream, right-click and click
Follow This Feature.

=
BRotate Mode
Erdit BaselineSketch

Faller Featune Made

Fallows This Feature

F ollau 3

Curvature »

The stream feature will flash, and the annotation feature
will bend to follow the stream. If you click too near the
road feature, the annotation may follow the road. While
the Cave Canyon annotation feature is still, selected you
can fix this by repeating the last step. The selected
annotation feature will follow any line feature that you
right-click and tell it to follow using the Edit Annotation
tool.
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7. Place the pointer over the middle of the Cave Canyon
annotation feature. The pointer will change to the four-
pointed Move Annotation pointer.

8. Click and drag the Cave Canyon annotation feature
along the stream feature until it is between the park
boundary and the road. It will slightly overlap each of
these features. Pressthe L key as you drag the
annotation to flip its reading direction.

9. Place the pointer over the red triangle on the edge of the
Cave Canyon annotation feature. The pointer will
change to the two-pointed Resize Annotation pointer.

10. Click and drag the resize handle toward the middle of
the annotation feature. The feature will shrink as you
drag it. Resize the feature until it fits between the park
boundary and the road.
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You' ve placed an annotation feature, made it follow
another feature, and resized it with the Edit Annotation
tool. The Edit Annotation tool also allows you to make
other edits to annotation features.

Stacking and rotating annotation

Now that you'’ ve placed the annotation feature from the
StreamsAnno feature class, you'll place the other nearby
annotation features.

1. Inthe Unplaced Annotation window, right-click Grotto
Springs and click Pan to Annotation.

Unplaced Annotation H
Show: |<\-"isihle Annotation Layersy j
[V Visible Extent [ Draw
Teut | Class | FID Li

Waterpocket Creek Streamsdnng @ Inkermittant
FLOOR OF THE WL, MajoRoadsdinng - Roads

Flace Annotation  Space

Pah to &nnotation P

Zoom ta Annotation £

Fatiba Eeatune

oot Eeatine

Delete Del

2. Press the Spacebar.
The Grotto Springs annotation feature is placed.

The Spacebar is the Unplaced Annotation window
shortcut key to place a selected annotation feature.
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3. Right-click the map and click Stack.

R L5 o o 2 "

I

»

l %_ [ rstaek
©

Convert to Multiple Parts

GrottoBprin

[Barvertta SnaleEart

LI

' Flip Annatation

=) Paste

' Nalsta

jut]
1 ._:2 Copy
O
=

The Grotto Springs annotation feature is split at the
space in the text, and the word Grotto is placed above
the word Springs.

4. Move the pointer over the middle of the Grotto Springs
annotation feature. The pointer will change to the four-
pointed Move Annotation pointer. Click the middle of
the Grotto Springs annotation feature and drag it to the
southwest, so it does not cover the Hidden Canyon
annotation feature.

. @
Grotto %
Sprinks 3
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5. In the Unplaced Annotation window, click FLOOR OF
THE VALLEY RD, and press the Pkey.

Unplaced Annotation =]
Show; |<Visible Arnnotation Lapers: j
v isible Extent I Dirawe

Text | Class | FID

“waterpocket Creek Streamzdinn © Intermittent
kM ajorRoadsénng : Hoads

5

<] | o

The Pkey is the Unplaced Annotation window shortcut
key to pan to a selected annotation feature.

6. Click the map, press and hold the X key, and click and
drag a box around the unplaced FLOOR OF THE
VALLEY RD annotation feature.

6]

The X key isthe editing shortcut key to zoom out.
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7. Right-click FLOOR OF THE VALLEY RD and click
Place Annotation.

Unplaced Annotation E
Show: |<Visible Annotation Layers: j
v Wisible Extent v Draw

Tent | Class | FID
Streamsdnng : Intermitient

wiaterpocket Creek

Flace Annotation Space

Pan to Annotation P
Zoom to Annotation £ —'I

4]

L= TR T

8. Click the middle of the FLOOR OF THE VALLEY RD
annotation feature with the four-pointed Move
Annotation pointer, and drag it to the southwest, until
the south end of the annotation feature is near the
intersection of Floor of the Valley Rd and the road that
branches off to the east, State Highway 9.
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9. Move the pointer over the blue, wedge-shaped rotate
handle on the northeast corner of the FLOOR OF THE
VALLEY RD annotation feature until the pointer
becomes the Rotate pointer. Click the corner and drag it
counter-clockwise until the annotation feature follows
the general trend of the road.

You've placed, moved, stacked, and rotated annotation
features with the Edit Annotation tool. Next you'll create
new annotation and del ete annotation.

Creating and deleting annotation

Suppose you decide that the intersection of Floor of the
Valley Rd and State Highway 9 is inadequately annotated.
You'll create a new annotation feature for State Highway 9
and place it near the intersection.

1. On the Editor toolbar, click the Sketch tool.

10. Right-click the FLOOR OF THE VALLEY RD
annotation feature and click Stack.

rstack J Editar = | [ |W' Task: ICreate New Feature I;I

Carrvert to Multiple Parts

[Earyertite Snale Eark

When the Edit Annotation tool is active, you can press
Coms the E key to quickly switch between Sketch, Edit, and
@ Easte Edit Annotation tools.

S Relot 2. Verify that the Task dropdown list says Create New
Feature. If necessary, click the dropdown arrow and
click Create New Feature.

Flip Annatation
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3. Click the Target dropdown list and point to

MajorRoadsAnno. If you are using an ArcEditor or
Arclnfo license, you will have the option to choose an
annotation class. Click the plus sign to expand Major
RoadsAnno and click Roads. If you are using an
ArcView license, click M@ orRoadsAnno.

Target |MajorFoadsfinng ;I ‘/\
+ ZionAnng -

=) Streamsbnng
- Intermittent

- Perermial
&3 11 3jorF nadsdnno: —e

- W aterPointsanno

- Citiesfnno

- Cities

- W/ ater Points

- Major Roads

- Streams -—
- W ater Bodies

-

. If you are using an ArcView license, click the Symbol
dropdown list on the Annotation toolbar and click the
Roads 2 symbol. If you are using an ArcEditor or
Arclnfo license, the symbol will have switched to
Roads 2 when you made the Roads annotation class the
target for your edits.

Symbak [Highways j |@

AsBbYyZz
<all ather values>_3

L)

Highways

salbvzz — —0

|[Fioads 2
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5. Pressthe Esc key to return focus to the Sketch tool.

When you use click the dropdown lists the Sketch tool
loses focus. Pressing the Esc key returns focus to the
tool so the shortcut key you will usein the next step will
work.

. Move the pointer over the road feature that branches off

to the east from the intersection with Floor of the Valley
Rd. Press Ctrl+W.

’ .f_"*‘.l:’g‘t r
i,

The Ctrl+W shortcut takes the label expression of the
first visible and selectable feature that you are pointing
at and adds it to the Text box on the Annotation toolbar.
When you use Ctrl+W while editing a feature-linked
annotation class, it uses the expression of the annotation
classto derive the text and will only derive the text from
afeaturein the linked feature class.

The Text box on the Annotation toolbar should say
STATE HWY 9. If it says ZION NATIONAL PARK or
Clear Creek, move the pointer over the road feature and
press Ctrl+W again.

. =
Test: |ST.¢\TE Hwr' 9 =
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7. Click above the road to place the new annotation
feature.

Because the construction method was Horizontal, one
click placed the annotation feature.

The pointer is still in Construct feature mode, and it
says STATE HWY 9. If you needed to annotate more
features, you could click somewhere else on the map to
add another piece of annotation with the same text, or
you could move the pointer over another feature and
press Ctrl+W to pick up new text from its label
expression. You could also type new text directly into
the Text box on the Annotation toolbar. In Construct
feature mode the A key is a shortcut that lets you set the
focus to the Text box, so you can type new text without
having to click in the box.

Most of the road annotation follows the road features.
You'll use adifferent construction method to create a
new annotation feature that follows the road.
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8. Click the Construction dropdown list and click Follow
Fesature.

Py ‘1&| Construction:  |Horizontal

Harizantal
Straight
Curved
|Leader Line

j Text:

9. Click the road feature, then move the pointer along the
road. The road should be highlighted, and the annotation
feature should move aong the road as you move the
pointer. Click again to finish the annotation sketch.

10. Press the E key to switch to the Edit tool pointer.
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11. Click the horizontal STATE HWY 9 annotation feature
that you created and press the Delete key.

The horizontal annotation feature is deleted.

You could continue to place the unplaced annotation,
edit annotation, create new annotation features, and
delete unwanted annotation until the map suits your
needs. This annotation is stored in geodatabase
annotation feature classes, each of which can be reused
on other maps.

12. Click Editor and click Save Edits, then click Editor and
click Stop Editing.

In this exercise you created annotation from labels with
multiple label classes, placed annotation features derived
from labels that did not fit on the map, stacked and rotated
annotation using the Edit Annotation tool, resized
annotation features, made existing and new annotation
features follow a given linear feature, and set the text string
for a new annotation feature.

Epiting GIS FEATURES

To learn more about editing annotation features see
‘Editing annotation’ in Editing in ArcMap. To learn more
about managing and creating geodatabase annotation
feature classes see ‘ Managing annotation’ in Building a
Geodatabase.

L abels can also be converted into annotation stored in a
map document. Map document annotation consists of
graphic and text elements rather than geodatabase features,
so it is edited with the tools on the Draw toolbar. To learn
more about managing and creating map document
annotation, see ‘Working with graphics and text’ in Using
ArcMap.
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In thefirst 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 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
adigitizing tablet, see the ‘Using a digitizer’ chapter in
Editing in ArcMap.

In Exercise 4, you learned how easy it isto modify the
shape of existing features. You copied and pasted buildings
from a CAD fileinto your GIS database; you also moved,
rotated, and scaled the buildings to match a parcel
subdivision using some of the editing toolsin 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 timein 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
more about editing with a map topology, see the ‘ Editing
topology’ chapter in Editing in ArcMap.
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In Exercise 6, you learned how to update your existing data
with featuresin 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 management toolsin
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 Exercise 9, 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.

In Exercise 10, you learned how to convert labelsto
annotation in a geodatabase, place unplaced annotation,
and edit annotation features. To learn more about editing
annotation, see the * Editing annotation’ chapter in Editing
in ArcMap. To learn more about managing and creating
geodatabase annotation feature classes see the * Managing
annotation’ chapter in Building a Geodatabase.
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Building geodatabases

IN THIS CHAPTER

Exercise 1: Organizing your data
in ArcCatalog

Exercise 2: Importing data into
your geodatabase

Exercise 3: Creating subtypes and
attribute domains

Exercise 4: Creating relationships
between objects

Exercise 5: Building a geometric
network

Exercise 6: Creating annotation

Exercise 7: Creating layers for
your geodatabase data

Exercise 8: Creating a topology

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
guerying 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.

This tutorial lets you explore the capabilities of the geodatabase using an
ArcEditor or Arclnfo licensed seat of 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.

In thefirst eight exercises of 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 areafor the first eight exercisesis a portion of a hypothetical city.
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.
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In the last exercise, you will take coverages and import
selected feature classes into a new geodatabase. The study
areafor the last exercise is a portion of adrainage basinin
Utah.

The datasets for the first eight exercises were created by
ESRI using a database schema similar to that of the city of
Montgomery, Alabama. The datais wholly fictitious and
has nothing to do with the actual city of Montgomery. 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 USGS in cooperation with the
EPA , Utah AGRC, and REDCON. The watershed
coverage, basin_utm, was fabricated for this exercise. This
information may be updated, corrected, or otherwise
modified without notification.
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Exercise 1: Organizing your data in ArcCatalog

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

Connecting to data

In ArcCatalog, datais accessed through folder connections.
When you look in afolder 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 afolder connection.

,:I ArcCatalog - Arclnfo - C:AarcgishArcTutor\BuildingaGeodatabase

J File Edt “iew Go Tool: ‘wWindow Help
I L
el B

J Location:

o
o

I T Y=

IC:\arcgis\ArcT utartBuildingal eodatabaze

3 x|| Contents | Prewewl
Catalog

a i [0 Layers

@ Charcgishdre T utorBuildingali endatabaze ([ TopologyData
@ /R Montgomeny. mdb
- Database Connections laterals

2 Address Locators owner dat

@ Coordinate Spstems
- GIS Servers
g\ Search Results
@ Toolboxes
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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
al 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.

+
| Contents F’fEVIEWlMetadata

[ Catalog
= .
(@ Charcgis\ircTutor\BuldingaGieadatabiase R
0 Layers e
{1 TopologyData B
3 Montgomery mdb
Iaterals
owrer dat
=@ DN
% D atabase Connections
o Address Locators

(-2 Coordinate Systems
{E8) GIS Servers

£ Search Resuls
{23 Toolboxes

Preview:  |Geography -
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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 classesit contains. Click each
feature class to preview its geometry.

. 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 classin 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
owners.

e [t w fo Took Yindow Help
| |35 BB X

#e/@ascjwaas (o]

Location: [T wcguhre Tt lubdrguaceluabiassl et ot =]

&) Coraog

WM_M e e L]
il (o |

0 ) 6 0 O 0 L
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You will perform most of the tasks for modifying the
Montgomery geodatabase schemawith ArcCatalog. L ater,
you will use ArcMap to create annotation and edit the
geodatabase.

Now that you have found and organized your datain
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. InArcCatalog, right-click the Water feature dataset in

the Montgomery geodatabase, point to Import, and click

Feature Class (multiple).

g Montgomeny. mdb

E“@ s LCopy Chrl+C
2 Baste [Etr] !
¥ Delete

Rename F2

' Refresh

Fieaister &s Yersioned
E | 2

B latera Analyze

REH
D Hew b
o Featuts Clss [sg)..
D atabase
Address L Export » Feature Class [multiple]...
Eoordinat Fraperti |
EE Properties...
GIS Sera

You will use the Import Feature Class tool to import the

arcsin the laterals coverage into the Water feature

dataset. Python must be installed on your computer for
thistool to function. If you do not have Python installed,

use the Import Feature Class (single) tool, which does
not require Python.

BUILDING GEODATABASES

Thistool is used to specify your input coverage, input
feature class, and output feature class. Because you
opened thistool 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.

. Click the Browse button, navigate to the arcs feature

classin the laterals coverage, and click Add.

T
Input Feature class
FRE;
C:harcgisvireT utorBuildingals eodatabasetlateralsharc il
x|
ol
3

Dutput Geodatabase
[ arcgis &reTulor B uidinga codatabasesangomery: mib

[-]

e—m Cancel | Environment s | ShowHelps> |

3. Click OK.
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A message appears showing the progress of your data
import operation. When the tool is finished, the message
indicates that all the features have been imported.

The laterals_arc feature classis now in the Water
feature dataset.

4. Click Close.
Feature class to Geodatabase =]
<< Details |
™ Close this didlog when completed successfully
[~
Successfully converted: CiharcgisiArcTutor
VBuildingaGeodatabase' lateralsharc To C:
YarcgisihreTutoriBuildingaCecdatabass
\Montgomery. mdb\Tatert laterals_arc
Completed script FeatureclassToGeodatabase. ..
Exeouted (FeatureclassToGeodatabase Z)
successfully. =l
5. IntheArcCatalog tree, navigate to and click the

laterals arc feature class. Press the F2 key, and type
“Laterals’ to rename the feature class.

EB M artgomnery. rmdb
Hjj Landbase
ELE‘P W ater

----- 2, Anno_19_72
-] DistDiam
] Distribraing
-7 Fittings
-] Hydrants
- Sysvalves
- Tanks
] Tranemaing

6. Click the Preview tab to see the features.
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7. Right-click Laterals and click Properties.

E‘a A antgorneny. mdb
@ Landhaze
E@ W ater

W dmno_19_72
El DigtDiam
& Distribmaing
57 Fittings

bt Copy Cirl+C.
E] Tark X Delete

- Tran Fename F2

Lnalize,

Create Layer...

E=port »

g Database Conne Load »

Address Locator:
Q Coordinate Systsﬁ Eewiew/Hemateh dddresses

Bl Cazrch Raoilke J

The names of feature classes and tables in a geodatabase
are the same as the names of the physical tablesin the
relational database management system (RDBMYS) in
which they are stored. When you store datain an
RDBMS, the names for tables and fields 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 adliasis an dternative
name to refer to those items. Unlike true names, aliases
can contain special characters, such as spaces, because
they don’t have to adhere to the database's limitations.
When you use data with aliases in ArcMap, the alias
name is automatically used for feature classes, tables,
and fields. However, in ArcCatalog these items are
always represented by their true names.
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You will now create aliases for your new feature class
and itsfields.

8. Click the Generd tab.

Feature Class Properties

General |Fie|\:|s I \ndsxesl Subtypssl Helaliunshipsl

Marne: ILatsraIs

Hliag: IWaler laterals 0

Ty

& Tihiig [eature class wil store ESHI simple featues (Bl paint,
lifre, polygorn)

{21 Tihis feature class will store annotation featires, network
featines, dimersion featines, on custor obiects.

Select the tpe of custon abjects that vou vl stare i this
featire class,

I Iz

’TI Cancel | Apply |

9. Type “Water laterals’ for the alias for this feature class.

10. Click the Fields tab. Click the OBJECTID field and
type “Feature identifier” for its alias.
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Feature Class Properties

General  Fields |Indexas| Subty,

pes | Relationships

Field MName Data Type M
CRJECTID L= ) @
Shape Geometry
FHODE_ Liong Integer
THODE_ Long Integer
LPOLY_ Long Intecer
RPOLY_ Liong Integer
LEMGTH Float
aTema re— |

Click any field to see its properties.

r Field Properti

[2lias Feafure identifisr — @

[mport..

To add a new figld, type the name into an emply w in the Field Mame column,
click in the Data Type column to choose the data twpe, then edit the Fisld

Properties.

ak I Cancel | Apply I

11. Repeat step 10 f

or the following fields:

Field

Alias

Shape
DEPTH_BURI
RECORDED_L
FACILITY_I
DATE_INSTA
TYPECODE

Geometry field
Depth buried
Recorded length
Facility identifier
Installation date
Subtype code
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12. Click OK.

Now that you have imported the 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 parcelsin 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 (multiple) import tool to import the owner.dat
INFO table into the Montgomery geodatabase. You will
then create aliases for the table.

1. Right-click the Montgomery geodatabase, point to
Import, then click Table (multiple).

= ?me Chil+C

e J-EEI wiatel B2 Faste .
R A ¥ Delete

p Fiename F2

D
Fi n Refresh

" Hew »

:

-' Feature Class [single]...
Export » Feature Clazz [multiple]

=-Ep laterals ED Compact Database Table [zsingle]...

9\ Search...

Dot Bl (> rﬂe #ML Woarkspace Document...

" Froperties... || |
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2. Drag and drop the owners.dat INFO table from the
Catalog tree to the Input Table box.

% Table to Geodatabase
... 31
Input Table E

CharcgishbieT utor\BuildingaGeodatabasehowners. dat

CHENESE

Qutput Geodatabase
C:harcgishacT utor\BuildingaGeodatabazetM ontgomery. mdb

[

Show Help = |

Ok I Cancel

Ervsironmerts...

3. Click OK. A message informs you of the progress of the
operation. When it finishes, click Close.
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4. IntheArcCatalog tree, click the Ownerstablein the
Montgomery geodatabase. Click the Preview tab to see
its rows.

|| Conterss F'leviEW|Metada|a
B Catalog R —
5@ Y oBJECTID] ELEMADDR | PROPERTY_ID OWNER_NAME OWNER_PERCE[ +
(@@ CharcgiseTutorBuid [ (¥ 1 6332 1004 [ THOMMAOHN DAN 0[1s
#-00 Lagers 2 6333 1005 [CRIDER ANJA [liE
#-23 TopologyDats 3 6336 1006 |CHINMAMY ELIZASETH o)1z
=5 Mortgormeny mdb [] 6337 1003 [LIEBENTHAL MATTHEA [liE
2 Landbase 5 6338 1010 [EBERT DAMELA B
L Water 6 6339 10711 |VANLID [EE
- [2E] |owners_dat 7 6340 1012 | AFRON DAN [
- laterals 8 341 013 [PMNCHELL JEFFREY B
(e o dst g 632 1074 [MCCARTHY BIIU ofis
0@ 0 10 6344 1016 | VOLNG BEVERLY of1s
=@ E\ A 1 (£S5 017 | 4RTZ PHIL ofig
3% Aj;a ESE “”{'ED“D"S 12 6347 1018 [GILLICK MARLENE ojis
1o oeators 3 5348 1020 [PARK MELS# afis
(58 Coordinate Systems
- 14 6349 1021 [GILLICK ANl o)1z
{8 GIS Servers -
o Search Resits 135 5350 1022 [RICHTER GERARD ofie
i @ Toalboxes T 1R F351 'H'ITEI YROM.I|IFRG ﬂiclJ
Record: 14] 4 | T 0|2 Showe| A Gl | Records (of =2000)
4 LI Previgyr Table =

5. Pressthe F2 key, and type “Owners’ to rename the
table.

6. Right-click the Owners table and click Propertiesto see
the table’s properties.

7. Type “Parcel owners’ for the alias for thistable.
8. 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

BUILDING GEODATABASES

9. Click OK.

The datain 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 thistask 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
isthat you can define rules about how the data can be
edited. 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
afield type. Multiple feature classes and tables can share
attribute domains stored in the database. However, not all
the objects in afeature class or table need to share the same
attribute domains.

For example, in awater network, suppose that only hydrant
water laterals can have a pressure between 40 and 100 psi,
while service water laterals can have a pressure 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 domainsin 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.

182

1. Right-click the Montgomery geodatabase and click
Properties.

. 1 g

@ Lan B Copy Ttk

S wiat B2 Bt [t

Clar
-3 laterals
R Fename F2

]--@ (N5 .c' Befrezh

- B

H-[ 68 Databaze C

[

£

£

[]--% Address Loc Irport »
(-5 Coordinate ¢
£
£
£

# Delete

Mew »

:|" GIS Servers Export »
A Search et B Compact Database
{-{f§ Toolbaxes

B Search...

Dizconnected Ediing b

[l | I Properties...

2. Click the Domains tab.

y

Database Properties [ 7]

General Domains |

Domain Name: Description
Rezidential Residertial or not
RotAngle “alid rotation angles
TransDiam “alid dismeters for transmission mains
erticallignment alid symbol vertical alignment values.
ZoningCodes Simplified zoning codes
LatDiameter Walid diameters for water laterals

EC|

3. 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.
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You will now specify the properties of the domain.
These properties include the type of field this domain
can be associated with, the type of domain it is—range
or coded value, the split and merge policies, and the
valid values for the domain.

A range domain describes a valid range of numeric
values, and 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
featureis split or merged, ArcGIS looks to these policies
to determine the values of the resulting feature or
features for a particular attribute.

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

e - 9
Field Type Flost ! 4
Datnain Type Coded Values 1=t e
Spit policy Duplicate:
Merge policy Detautt Value L G
I
Coded Valuzs:
Code Description q
13 13" e
S
4 »
| 9
6)( I Cancel | Apply |

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

. Click the Split policy to view a dropdown list and click
Duplicate for the split policy for the domain. The Merge
policy will default to Default Value.
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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.

7. 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.

8. Add the following coded valuesto the list:

Code Description
10 10"
8 8"
6 6"
4 4"
3 3"
2.25 214"
2 2"
15 11/2¢
1.25 114"
1 1"
0.75 3/4"
-9 Unknown

9. Click OK to add the domain to the geodatabase.
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Creating subtypes and associating default values
and domains

Now you will create subtypes for the Laterals feature class

and associate default values and domains with the fields for
each subtype. By creating subtypes, not all the water |ateral
features need to have the same domains, default values, and
asyou will see later in the tutorial, connectivity rules.

1. Right-click the Laterals feature class and click
Properties.

i ater

T Anno_15_7:

2] DistDiam

Bl Distribroaing

[ Fittings

=] Hydrants

= i

- ;:: Eopy Cirl+C

L2 Tan % Delete

Trar

Owhers

1§ laterals Analize

~{E2] owners.dat

B0 Create Layer..

3 Ex Export »
[Dratabaze Conng

g Address Locator Load »

Foorcinate Syst & Fesiew/Hemateldddiesses, .

GIS Servers

£h oo =

Fename F2

2. Click the Subtypes tab.

2

Feature Class Properties HE

Genera\l Fields | Inderes  Subtupes |F\Elaliunsh\ps|

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.
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3. Click the Subtype Field dropdown arrow and click

Feature Class Properties EHE
General I Figlds I Indexes  Subtypes I Re\alinnshipsl
Subtype Field: ITYPE CODE L! e
Default Subtppe: IUnkown -
Subtypes:
Code Description ;l
o Linkawn o
=
4 »
Default Values and Domains:
Field Mame Default Walue Darmain I;I
LATERALS_ID
FEMTURE_ID [
H_CONFID 0 o
H_DATE
DIAMETER
DEFTH BURI hd
4 I »
Wse Defaults Domains...
ok I Cancel | Apply I

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.

4. Click the Description field next to subtype code 0 and

type “Unknown” for its description.

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, PWTY PE fields, type “WUNKNOWN”
as the default values.
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6. 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 asthis
field's attribute domain for the Unknown subtype.

Feature Class Propeities [ 2] ]

Genera\l Figlds | Indexes Sublypes IF\e\alionsh\psI

Subtype Field ITYPEEDDE j
Diefault Subtype: IUnknwn j
Subtypes:
Coile Description ﬂ
o Unkewery

iy o

Default Values and Domains:

Field Mame
H_DATE
DIAMETER: B =
DEFTH_BURI
RECORDED_L
FACILITY_|
i (D TransDiamter x

] D
e [ efaults Domains...

Cancel | Apply |

Default Yalue Diomain u

)

DistDiarmter

o]

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

8. Add the following subtypes and set the default values
and domains the same as for the Unknown subtype,
except for the WNM_TY PE and PWTY PE field default
values.
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Code Description
1 Hydrant laterals
WNM_TYPE, PWTYPE default value =
WHYDLIN
2 Firelaterals
WNM_TYPE, PWTYPE default value =
WFIRELIN
3 Service laterals
WNM_TYPE, PWTYPE default value =
WSERVICE
Feature Class Properties EHE
General | Fizlds | Indexzs  Sublypes | Fielationships |
Subtype Field: ITYF‘EEDDE j
Detault Subtype: ISEIVICE laterals d
Subtypes:
- Coclg — Description ﬂ
1 H.y'drant |stersls
g ;I:\J::l:r\zllserals e
i o

Detault Valugs and Domains:

Field Mame Default Yalue

PRESSIURE_S

LOCATION

DATE_INSTA

COPER_DISTR

MATERIAL DI aterial

STATUS
A

Wz Defzults

Domains. |

Cancsl I
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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 entered.

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

Feature Class Properties [ 2] %]
Gsnalall Fields I Inderes  Subtypes IHs\allunshlpsl
Subtype Field ITYFE CODE j
Default Subtype: ISerwce laterals _i 0
Subtypes:
Code Diescription ﬂ
o Unknasn
1 Hydrant laterals
2 Fire laterals
3 Service laterals
=
(EV 2
Default Yalugs and Domains:
Field Mame Default Valus Domain |-
PRESZURE_Z
LOCATION
DATE_INSTA
OPER_DISTR _I
MATERIAL ] Material
STATUS hd
4 »
e Wefaults | Domains...
oK. | Cancel | T |
1

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.
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Exercise 4: Creating relationships between objects

In Exercise 2, you imported an INFO table containing
owner objects into the Montgomery geodatabase. The
geodatabase already has a feature class called Parcels that
contains parcel objects. You will now create arelationship
class between the parcels and the owners so that when you
use the datain 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.

= G tontgomery.mdb |
- Landbase
Block %21 Copy CtkC
Il Dimen B2 psie OHl,
Parce
5] Road * Delete
Fioad Rename F2
~[B] Fosd 2 Refresh
= e
5By Anno
18] DistD Lralize
=] Distrit
=] Fitting

Feaister s Versioned

b Feature Class..

- Hede oo B3| Relationship Class

Later et 2 J =
] Sywe Export p EI1 Topology

1‘3"" Propeities... Pulygon Feature Class From Lines...
1ans,

Owners | Geometic Matwork...

The New Relationship Class wizard opens. 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’ asthe name of this relationship
class.

3. Click Ownersfor the origin table.

BUILDING GEODATABASES

New Relationship Class

Name of the relationship class:

‘arcellmers

Select the table/feature classes that wil be associated by this relationship class,
Origin bable/feature class:

m- Landbase
Fel- Water

L=e

Destination table/feature class:

= Landbase

. Double-click Landbase and click Parcels for the

destination feature class. Click Next.

The next panel is used to specify the type of relationship
classyou 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 asit is navigated from the origin class to
the destination class—in this case, from Owners to
Parcels. The backward path label describes the
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relationship when navigated in the other direction—
from Parcels to Owners.

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.

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

New Relationship Class [x]
Specify a label for the relationship as it s taversed from the
origin table/feature class to the destination table/featurs class
[ms
Specify alabel for the relationship as i s taversed from the |
destination table/feature class to the origin tabl class,
||s owned by J
Which direction will messages be propagated between the
abjects redated by this elationship class?
= Fanward [origin o destination)
" Backward [destination o origin]
" Both
& Mane [no messages propagated]
¢Back Carcel |

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 your new relationship
class will have attributes. In this example, the

Parcel Owners relationship class does not require
attributes, which is the default.
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8. Click Next.

The next step isto 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 thefirst dropdown arrow and click
PROPERTY_ID for the origin table primary key.

New Relationship Class <]

lass [generally, this will be the
o wil also neer

d

Select the primary key field in the arigin table/feature class

PROPERTY_ID =f 9
Select the forsian key fisld in the destination table/feature class
thiat refers to the primary key field in the origin table/feature class:

FROFERTY_| =1 @

Cancel

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

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—rel ationships. 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 2.
participate in a geometric network. Geometric networks
model network systems such as water networks. You will
build a geometric network from the feature classesin the
Water feature dataset in the Montgomery geodatabase. You
will then create connectivity rulesto define which features
can connect to each other in the network. 3.

Creating the water network

1. Right-click the Water dataset, point to New, then click
Geometric Network. 4.

5 Mortgomeny mdb
BT Landbase
- (& Blocks
Dimersio

FiEgister e Yersioned

@ T bz

e »
ownersdi Import »
F I
1 Esport »
g Diatabase Cor f! Propertiss

Address Locarvn—‘:rli
=

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.

Click Select All.
= Build Geometiic Network Wizard
Select your feature classes and network name
Select the Feature classes vou want o build vour network From:
Fittings
Huydiants
Spevalves
Tanks Select Al j—
Transmains
Laterals Clear Al
Shaw Unavailable Feature Classes... I
Entet a name For your network:
IWaterNst —_e
Help < Back | Mexk = I Cancel |

The Build Geometric Network Wizard opens. You can
use thiswizard 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.

BUILDING GEODATABASES

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

network. Click Next.
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The option to exclude features with certain attributes
makes it easier to manage the state of parts of the
network if you need to drop the network and rebuild it
after you' ve been working with it for awhile.

Click No, so that all features will participate in the
geometric network. Click Next.

:-ii__BuiId Geometric Network Wizard

Do you want to preserve existing enabled values?

Al netwark Features are initially enabled unless they belong to a feature
dass that has a field called Enabled',

@ ol e

Enable all netwarl Features, This will disregard any attribute
values in the field called ‘Enabled'.

i Yes

Preserve existing attribute values in the field called 'Ensbled’.
Invalid attribute values in that Field will be reset to the enabled
state.

Help | < Back Mext = Cancel

You will now specify which line feature classes will
become complex edge feature classes in the geometric
network. Complex edge features are not split into two
features by the connection of another feature along their
length; thus, they are useful for modeling water mains
which may have multiple laterals connected to them. By
default, al line feature classes become simple edge
feature classes.

Click Yesto 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.
Click Next.

= Build Geometric Network Wizard

Do you want complex edges in your network?

Edges can be attached to a comple:x edge without splitting the complex edge,

Mo = fes

Select the Feature classes you wank built as complex edges:

Distribrnaing

T ransmains
[ ] Laterals
Clzar all
Help | < Back I Mext = I Cancel I

Features in a geometric network must be precisely
connected to one another. The input feature classes can
be adjusted to ensure connectivity by snapping. You
will specify whether these features need to be adjusted
to snap to one another in the network-building process.

Click Yesto specify that some of the features need to be
adjusted. Type “1.0" for the snapping tolerance.

10. Click Select All to indicate that the features stored in

each feature class can be adjusted. Click Next.

=1 Build Geometric Network Wizard

Do your features need to be shapped?
Line ends and junctions must match up precisely For Features ko

connect. IF they do not match up they can be moved within the
limits of the snap tolerance.

Mo ¥ Yes

)

Snap tolerance:
1o

Select the features that can be moved:

Distribmaing —®
Hydrants Clear Al |
Sysvalves LI

Lbl < Back I Mext = I Cancel |
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You must specify which, if any, of the junction feature
classes can act as sources and sinks in the network.
Sources and sinks are used to determine the flow

direction in the network.

11. Click Yesto indicate that some of the junction feature

classes will act as sources or sinks.

:::“!__Build Geometric Network Wizard

Does your hetwork have sources or sinks?

sources and sinks determing Flow direction in a network, A source is
where all Flow originates and a sink is where all Flow ends,

Mo
¥ Yes

Select which feature classes contain sources ar sinks:
[ Fittings

] Hydrants

[ Spzvalves

Sticw Unizyailatie Feature Classes,, . I

Select all |
Wl

Clear All

Help | < Back.

Mext = I Cancel

o

12. Check the Tanks feature class to indicate that tanks can
be sources or sinks in the network. Click Next.

Now you can assign network weights. A network weight
describes the cost of traversing an element in the logical
network, such asthe drop in pressure as water flows

through a pipe. This geometric network does not require

weights, which is the default.

13. Click Next. A summary page appears. Once you have

reviewed the summary, click Finish.

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

BUILDING GEODATABASES

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

Creating connectivity rules

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

1. Right-click WaterNet and click Properties.

Elg tontgomery. mdb
JEF Landbaze
EIJE'P water
T Arno_1972
[ DistDiam
[ Distribmairis
[ Fittings
2] Hydrants
5] Laterals
-] Syzvalves
] Tarks
& Transmainz
% m::::: LCopy  Chl+C
- [EE] Dwners ¥ Delete
(- Iaterals Rerame  F2
owners. dat
o Ariallize
&

:g D atabaze Connectior

The Geometric Network Properties dialog box opens.
The dialog box provides information about feature
classes participating in the network and alist of the
network weights. You can also add, delete, and modify
connectivity rules using this dialog box.
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2. Click the Connectivity tab.

Geometric Network Properties

Genera  Comnastivity | weights |

Connetivity rules for (feature class}) I
-
Laterals =]
[ Seecify rumber of edges a junction can
Subtypes in this feature class: connect to
— i = M Ma
eseiiption ode = =
Fire lateraks 2 i =l 5 =
Hydrart aterals 1
Service laterals 3
Urknowin i [ Sreciy the number of unctions an edge can
connect to
Min Max:
= =
! i I=|
Sublypes in the Network Junction sublypes:
O Distibmains A O  Fitings
-] Fittings =[] Hydants
= Hydranis O Sysvalves
e ] Iydrants| = ERY
[0 Sysvalves O wateNet Junctions
Bl Tanks
O Transmaine _
B[] Laterals
m.. ] Wit abarklal lmctione. LI

0K | caneel | denh |

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

. Click the dropdown arrow and click Laterals.

. Inthelist of subtypesin the feature class, click Hydrant
laterals.
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Geometiic Network Properties [?1x]
General  Connactivity | weights |
Connectivity les for feature class)
L
Laterals =]
Speeify rumber of edges a junction can
Sublypes in this feature class: connect to
—— i ] Mirt Max
escription ods =| =
Fie laterols 2 & = o
Hydrart laerals 1
Service laterals 3
Unknowin 0 l— Speeify the number of junctions an edae can
conrect to
Wi Max
= =
! i I=|
Sublypes in the Netwerk: Junction subtypes:
O Distibmains Al O  Fitings
®--[]  Fittings @[] Hydrants
= Hydrans O Sysvalves
SO 2l H et H-[]  Tarks
[0 Sysvalves O wateNet Junctions
B] o Tanks
O Transmains -
E-[] Laterals
.. Wfatarhlet linclione LI

Ok | Cancel Apply

You will now click the types of junctions that hydrant
laterals can connect to in the network. For simplicity,
hydrant laterals can only connect to hydrants.

. Check Hydrantsin thelist of subtypesin the network.

You should also specify that when you create a hydrant
lateral, if an end of the lateral is not connected to
another edge or junction, then a hydrant is placed at that
end.

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

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

7. Inthe network subtypes list, click the plus sign to
expand Distribmains and check Distribmains under it.

ity | weights |
ity s for (feature class)
~C
Laterals =
[ | EREciinumber ot edaes e urtion car
Subtypes in thif feature class: Seilrizadio
5 ; = I Min: Ma:
esciplion ode = =
Fire laterals 2 5 = & =
Hydrart lateals 1
Service latefak 3
Unknown a [ SReciy e rumzenaf ety 2r edge can
conrest b
Mirc Mak
= =
i e =
Subtypes in the Metwork: Junction subtypes
- Pistribmains P M@ Tap =]
. vl Distibmains Tee
Fitings ] Unknown
2 Hydrants O weld I
[ Hydrants [ Hydrants
[ Sysvales [ Sysvalve
[0 Tanks O
[ Transmains tion:
T Lavaraie = =
0K | Conce | Apoh |

Because you have checked an edge in the network
subtypes list, the list of junction subtypes in the network
becomes active. In thislist, you can specify which
junction types hydrant laterals and distribution mains
can connect through.

BUILDING GEODATABASES

8. Inthe Junction subtypes list, click the plus sign to
expand Fittings and check Tap, Tee, and Saddle in that
order. Notice that Tap has ablue 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.

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

In Exercise 1, you browsed through the existing feature
classes in the Montgomery geodatabase. One of these
feature classes contained annotation that was linked to
features in the Distribmains feature classes. You then
imported the water laterals from a coverage into the Water
feature dataset. Now you will create labels for the water
lateralsin ArcMap and convert them to an annotation
feature class that is linked to the laterals.

Creating labels for the lateral subtypes
You'll start ArcMap and add the Laterals feature class.

1. Click the Launch ArcMap button. Start a new, empty
map document.

%EEBLQDW

2. Click the Laterals feature class, drag it from ArcCatalog,
and drop it on the ArcMap table of contents.

3 ArcCatalog - Arclnfo - C:Aarcgis\Arc

File Edt View Go Toals MWindow Help
o Gy @B B X | = B f

Location: [T\ arcgisvrcTutor Buidingak

‘. Untitled - ArcMap - Arcinfd

File Edit View Inset Selectio

D& & 5 E[E caes =

e 2 C
] [ONORERMEGE: ol b E: Chvarcgis\reTutor BuildingaGee
—_— Lapers
= 3 Topologybats
= mdb
[ P Landbase
By water
R Ano_19.72
4] DistDiam
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Because you created subtypes for the Laterals feature
class, each subtype is automatically drawn with unique
symbols. You'll create different label classes for the
subtypes.

. InArcMap, right-click Laterals and click Properties.

TF EHEE ETTTErTEr

B £F Layers
=] Laterals

— <all ather valuss:
TYPECODE

— Fire laterals

— Hydrant lateralz

— Service laterals

— Unknown

. Click the Labels tab.

Layer Properties

Class: [ Defauit =] ¥ Label features in this class
Add... | [Defete Rename... | SGLGuery..I Get Symbaol CI ! 0
Test Sting
’7Lahal Field |Faml|ly identifier v] _ Espression ‘
Y ——

5. Check the box to Label featuresin thislayer.
. Click the Method dropdown list and click Define classes

of features and label each class differently.

. Click Get Symbol Classes.

Now the layer has several |abel classes defined—one for
each subtype and one for other values.
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Define the labels for the hydrant laterals

The different subtypes of laterals have different rolesin the
water system. For example, service laterals bring water
from the distribution mains to residences or businesses, and
hydrant laterals bring water from mains to fire hydrants.
You will make the labels for the hydrant laterals red to
make it easy for map readers to differentiate hydrant
laterals from other laterals.

1. Click the Class dropdown list and click Hydrant laterals.

Layer Properties H
General | Sowce | Selection | Display | Symbology | Fiskd] | Definiion Guery  Labels | doins & Risates |

¥ Label features in this layer

Method: IDehne classes of features and label each class ditferently. j

Class: [Hporant laterals | ¥ Label features in this class
agd. | Deke Berame. | 5ALGue. | Gt Symbol Classes |
Text String |
’VLahe\ Eisld: [Facilty idertiier | _ Espressior ! 1 9
- Tesd Spmbl
@) tuial - -
AaBbYYZZ -
[ ] ”?F U | Sembol..
P
- Other Option |- Pre-defined Label Style
Placement Properties. . Scale Range.. | Label Styles. |

0K I Cancel Lpphy

2]

2. Click thetext color dropdown arrow and click ared
swatch from the pal ette.

3. Click the Bold and Italic buttons.
4. Click Expression.

BUILDING GEODATABASES

Sometimes you want to label features with the content

of asinglefield. The Label Field dropdown list lets you
select asingle field with which to label features. At
other times, you may want to create more complex
labels. The Label Expression dialog box lets you
construct labels by concatenating one or more fields and
other text. You can also add logic to the label expression
using a scripting language.

To create the labels for the hydrant laterals, you'll load a
label expression that has been saved to afile.

5. Click Load.

Label Expression H

Expression I

[~ Label Field

Tao add a figld into expression, double-click or drag & drop.

OBJECTID LPOLY_ LATERALS FEAT
FNODE_ RPOLY_ LATERALS_ID H_CC
TNODE_ LENGTH LATERALS_ID_1 H_D&
0 jia|
Append | Show Values... | ¥ Display coded value description
— Expreszion

Wiite the expression in the language of the selected parser. ™ Advanced
[FACILITY_I] =

o7
A ¥

Werify I Reset | Help | Load. | Save |
L
Parser: IVEScripl - e

The label expression has been saved to afile called
“lateral_exp.Ixp” in the Layers folder for the
BuildingA Geodatabase tutorial folder.
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6. Navigate to the Layers folder, click lateral_exp.Ixp, and
click Open.

Open
Lok ine [ 3l Layers = « @k E-
Iz name: [isteral_ep.ip =l Open |
fles of type: [ESRI Label Expression [* ) =l Cancel
I~ Dpen as read-only
v

This VBScript expression evaluates the length of each
lateral; if its value is greater than 200, it labels the
|ateral with the contents of the DIAMETER field, a
space, and the contents of the MATERIAL field. If the
length is less than 200, it labels the lateral with the
contents of the DIAMETER field.

You will adjust this expression for the Hydrant laterals
so that Hydrant laterals longer than 100 feet get the
more complete labels.

7. Click in the Expression box and change the value in the
If statement from 200 to 100. Click Verify.
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— Exprezzion

‘wiite the expression in the language of the selected parzer. ¥ &dvanced

Function FindLabel [ [Shape_Length], [DISMETER], [MATERIAL] ) ;l
If [Shape_Length] > 100 then
FindLabel = [DIAMETER] & " " & [MATERIAL]
elze
FindLabel = [DIAMETER]
end if

End Function ¥
1] 3

Werify | Fieset | Help | Load... |

Save... |

Farzer: IVBScript j

o 1

Cancel |

The expression is tested and a sample is displayed.

8. Click OK on the Label Expression Verification dialog
box and click OK on the Label Expression dialog box.

Label Expression Yerification

Thiz expression iz valid,

r— Sample Label Text Sting
an

i~ Sample Label

You've created an expression for the Hydrant |aterals label
class. Next you'll create expressions for the label classes of
the other subtypes.
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Define the labels for the service laterals

The service laterals tend to be shorter than the hydrant
laterals. For this exercise, it is only important to show their
material type when they are longer than 200 feet, so you
will load the label expression again and use it without
modifying it.

1. Click the Class dropdown list and click Service laterals.

Now you can set up the label parameters for this label
class.

General | Souce | Selection | Display | Symbology | Fields | Definition Qe Labels | Joins & Rielates |

¥ Labelfeatures in this layer

Methad: [Define classes of features and lsbel each class differenty. x|

Class: [Service laterals _;J [¥ Label features in this class o
sdd. | Delete Rename.. | 0L Buen.. | Get Sumbol Classes |
Text Sting
’VLahe\ Field: [<eupression> =] Espression ‘
Text Sypmbal
@) fuial - -

AeBbYyZE nE ITE Symbal...

2. Use the same procedure that you just used to define the
labels for the Hydrant laterals, but make these labels
black, and do not modify the label expression after you
load it.

Define the labels for other laterals

You' ve loaded label expressions for the Hydrant laterals
and Service laterals. Now you'll define the labels for Fire
laterals, Unknown laterals, and the <all other values> class.
Because these classes are less common and only the
diameter is of interest, you will use the Diameter field
aloneto label these features.

BUILDING GEODATABASES

1. Click the Class dropdown list and click Fire laterals.

General | Source | Selection | Display | Symboloay | Fislds | Definition Query  Labeks | Joins & Rislates |

W Label features in this layer

Method: [Diefine classes of features and label each chass differently. x|

7| ¥ Labelfeatures in this class

Class: IF\re laterals

bdd. | Delele Rename | S0 uer.. | et Symbol Classes |

Expression |

fasa =i =]
AaBlvyIz &I B|7|U| Spmbal.

Text String
’VLahel ZCL DIAMETER

©

Text Symbol

2. Click the Label Field dropdown list and click
DIAMETER.

3. Use the same procedure to set the labels for the
Unknown and <all other values> label classes.

4. Click OK onthe Layer Properties dialog box.

The labels are drawn on the map. The Hydrant laterals
are labeled in red, and because of the label expression,
the longer ones are also |abeled with their material type.

You've created labels for the different subtypes of laterals,
using the symbology classesin ArcMap to derive the label
classes. Now you will convert the labels to annotation in
the geodatabase.

Set the reference scale for the labels

Labels are dynamic—they are regenerated when you pan
and zoom around the map. By default they will be drawn
using the same size symbol, regardless of the scale you
zoom to. Not all features can be labeled using an 8 point
font at the full extent of the feature class, but if you zoom
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in, there will be more space around the features, so more
[abels will be drawn.

Unlike labels, annotation is static. Annotation features are
stored. They have afixed location and a reference scale, so
when you zoom in, the text gets larger on the screen.

You can make labels behave more like annotation by
setting a reference scale. This should be the scale at which
the map will most commonly be used. When you convert
the labels to annotation, you want the annotation to have
the right reference scale so it will be drawn at the right
size, relative to the features, on the maps you create.

1. Click the Zoom In tool and click and drag a box around
some of the laterals on the eastern edge of the data.

)

Labels are now drawn for more of the laterals.
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2. Type 1000 in the Scale box and press Enter.

% | e g [0 12| &

Even more of the labels are now drawn. Thisisthe scale
at which the data will usually be drawn, so you will now
set the reference scale for the map and the annotation
that you create fromit.

3. Right-click Layers, point to Reference Scale, and click
Set Reference Scale.

Now, when you zoom in or out, the labelswill get larger
or smaller.

=l Collapse All Layers

Advanced Drawing Options. .. Clear Reference Scale

File Edit Wi

N Zoom To Reference Scale
Labeling

Convert Labels ta Annatation. .
= ;
= =R Convert Eeatures to Graphics...
e .
’a Q ar Activate

Properties...

EE=d
= Lateralz ||
— zall nther valiess
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Convert the labels to annotation

Now that the reference scale is set, you can convert the
label s to annotation and store them in your geodatabase.
You will convert the label classes into subtypes of asingle

feature-linked annotation feature class. This process

requires an ArcEditor or Arclnfo licensed seat of ArcMap.
With an ArcView seat, you can create annotation from
|abels but not feature-linked annotation or annotation

feature classes with multiple annotation classes.

1. Right-click Layersand click Convert Labelsto

Annotation.
J o (i | o 4
J O e Convert Labels to Annotation...

5? Convert Eeatures to Graphics..

|l@qax:

Activate

Properties.

=]
= Laterals

— <all ather values:
TYPECODE

2. Click the Properties button.

Convert Labels to Annotation

— Share Annotation

% In a database

 Inthe map

7] ]

Reference Scale
’7 1:1.000

— Create Annotation For

% Al features

i Features in cument extent

7 Selected|featires

Feature Layer

Feature
Linked

Appencd

s
Annatstion Feature Class j

Laterals

]

3. Check the box to Require symbol to be selected from

the symbol table.

Annotation Feature Clazs Properties K E

r— Text Symbol

¥ Require symbol to be selzcted from the symbol table e

— Feature-Linked Editing B ehaviar

¥ Create annotation when new features are added

W Update annotation when feature’s shape iz modified

— Canfiguration keyword
I | Use corfiguration kepword
T aption &l pou o speciy & configunation keprond which

references the database starage parameters for the new annatation
el

H|
ok I Cancel |

LateralzAnng
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Thiswill reduce the storage space needed in the
geodatabase for the annotation. Each annotation feature
will reference a symbology table in the geodatabase,
rather than storing all its own symbology information.
You will not be able to store graphics in this annotation
feature class.

The check boxes for the two feature-linked annotation
editing behavior options are checked by default. New
annotation will be created when new laterals are added,
and existing annotation will move when laterals are
moved or reshaped.

4. Click OK.

199



5. Click Convert.

Destination:  [Montgomery. mdbw ater\Lateralztnno

V¥ Convert unplaced labels to unplaced annctation Cancel |

A message box will appear showing the progress of the
conversion process. After a short time, it will finish.

|%

= £F Layers
Lateralstinno:
Fire laterals
Hydrant laterals
Service laterals
rknawm
<all other walues:
=] Lateralz

— <all other values:

TVWPECODE

— Fire laterals

— Hydrant lateralz

— Service laterals

— Unknizwn

The labels are converted to a set of annotation classes
within a single annotation feature class. A relationship
classis aso created that links the annotation to the
|aterals.

6. Close ArcMap.

You' ve created an annotation feature class in the
geodatabase. The annotation classes within it correspond to
the subclasses of the laterals feature class. Some of these
annotation classes have special symbology, as well aslogic
to annotate certain features with extrainformation. When
the Laterals feature classis edited in ArcMap, the
corresponding annotation features will be created or
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modified, using the symbology and annotation expression

you created.
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Exercise 7: Creating layers for your geodatabase data

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

Save Layer As =]
Lookir 21 Layers = = sl
kS Dimensiores lyr % Prodwsell2 Iyt & Transmains

K> DistDiam Layer Iy ¥ Purnpstat lor ¥ Triplat lyr
> Distribmaines. lpr & Road_cl €3 Vallts lyr
<5 Fittings 4 Road_eop.ln € WaterMet_lunctions. |y
€ Gatevalves lyr < RoadNames Lape
5 Hydrants e > RRline.ly
£ Parcels Iy & Sysvalves.
Pipencasement ot % Tanks Iy

(6 Pradwellt lyr

<& TransDiar Layer lyr

LateralsAnno feature classes.

Creating the Laterals layer

1. InArcCatalog, right-click the Laterals feature class and

click Create Layer.

B @ C:harcgishdre T ukar FiEfTamie 5
[ Layers o
* lize
(23 TopologyData
B Landbase =
=] E‘P W ater Erport 3
o ]
5.‘: i::z: SLTEYng..
[&] Distiz Load b
E_itf_“ibri Beview/Fematch Addiesses,..
ittings
= Hydrir Properties...
Laterals
[A&] Lateralsénng
[ Spsvalves
[ Tanks
Transmains
gy wateMet
[ wateiMet_Junctions
Owners

2. Browse to the Layers folder under your tutorial

directory and type “Water Laterals’ for the name of the

new layer.
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N T =H©
Save as typei [Layer fles (i) =l Cancel
. Click Save.

The new layer is created. You will modify the properties
of the layer to add symbology.

. Open the Layersfolder in the ArcCatal og tree, right-

click the Water Laterals layer, then click Properties.

@ C:harcgistareTutor\Buildingal eodatabase
B Lapsis
- @ Dimenzions. lyr
= @ DistLriam Layer. lyr
- @ Distribmain. lyr
= {} Fittings. ler
Gatevalees. lyr
= {} Hydrants. Iy
- % Parzels.lyr
= Pipencasement. b
- % Prodel.lyr
- {} Prodel2 lyr
= % Purnpstat.lyr
= @ Foad_cl.lyr
= @ Foad_eop.lwr
G Fotenel gy oy e
- {} Sysvalves. ¥ Delete
- @ Tankslyr Rename F2
- @ TrarsDiambley
. g Transmains. lyr [Ereate [Layer.
Trtplant.lyr Y
- {} aults. lyr
- @ ' ater Laterals. e
= {} wiaterM et_Junctions. e
-] TopologyD ata
EIB Montgomery. mdb
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You can use the Layer Properties dialog box to modify
many aspects of alayer, such asitsvisible scale and
transparency. In this case, you will modify its

symbol ogy.

5. Click the Symbology tab.

General | Souce | Selection | isplay  Symbelogy | Fisigs | Definiion Query | Labels | Jains & Relates |
Show
T wr— [idw ias using unique values of one field. Import..
Cate: ae Field Color Schem: :
lype code | ’V| j|
o Matchtagbelsing 1700 To e T Lebel T Count
Charts [wH— <all other valuess <all ather values>
Multiple Attributes <Heading> TYPECODE
——2 Fire laterals 2
I 2
3 als 7 1
0 il 7 ﬂ
E : ; % Add il Values | AddValies... | Freove | Removedt | advanced -|
[ = |

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

6. Double-click the colored line next to Hydrant laterals.

The Symbol Selector dialog box appears. You will use
this dialog box to set the symbol properties for the
laterals.
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7. Click the Color dropdown arrow and click apurple
patch on the color palette to make the line purple.

Symbol Selector 7]

Catzgory: [ 20 =1

Highway Highway Ramp  Expressiua) y j
— Dptions

coor IS

Expressway Pamp  Major Fioad  terisl Stiest width: |15 —=5

(] )

S Propertiss..
More Symbols <

8. Type“1.5" in the width text box to give the line a width
of 1.5.

9. Click OK.

10. Repeat steps 6 through 9 for the Fire laterals, making
the symbol ared line with awidth of 1.5.

11. Repeat steps 6 through 9 for the Service laterals,
making the symbol adark blue line with awidth of 1.5.

12. 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.
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Creating the LateralDiam layer

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

D TopologyData Lnalize
L:_‘@ Maontgomeny.mdb =
B EF Landbaze
E| Eil W ater -
L, frno_19_72 Exper b
2 Anno_ 7477
El DistDliam
Distribrnaing Load L4
=] Fittings & Heview/Fematch Sddresses,..

Properties...

Surveying,..

||

2. Navigate to the Layersfolder and type “ Water |ateral
diameter annotation” for the name of the new layer.

3. 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.

Setting a visible scale range for the layer

Annotation features are most useful within afairly narrow
range of map scalesin which they are legible. It is often
helpful to set a minimum and maximum scale within which
annotation feature classes will be drawn. You can make this
visible scale range a property of the annotation feature
classitself or set it as a property of alayer that pointsto the
annotation feature class. For large annotation feature
classes and in multiuser environments, the former approach
is best, asit isthe most effective way to prevent large
numbers of annotation features from being needlessly
requested from the server.
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For this exercise, assume that users of this feature class
will usually add the layer you' ve created, rather than
adding the annotation feature class directly.

1. InArcCatalog, right-click Water lateral diameter
annotation.lyr.

2. Click the Generd tab.

9_—’“5';’:‘9?3‘ | Souu:el Se\ectlonl Dlsp\ayl Symbo\ogyl Figlds | Defiriiticn Gueryl Annotat\onl Joms&HeIatesI

Laper Name: IWalel lateral dismeter annotation ¥ Visible

Deseipion: ’ |

~ Scale Rang
“Yau can specify the ran

0e of scales st which this layer wil be shovn

" Show laper at all scales

e_——ﬁ'D 't showe layer when zoomed:
Out beyond 1: 2,500

[minimum scale)

Ihyd1ﬂ

mmmmmmmmmmm

ok | Cenedl |

Sl |

3. Click the Don’'t show layer when zoomed button, type
“2500” in the Out beyond 1 box, and click OK.

To set the scale range for an annotation feature class, right-
click the annotation feature classin ArcCatalog, click
Properties, and click the Annotation Classes tab. You can
set a separate scale range for each annotation classin the
annotation feature class. Click the Scale Range button to
set the minimum and maximum visible scales.

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 atopology.
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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 featuresin a
dataset. There are a variety of topology rules that you can
apply to your data, depending on your organization’s
requirements. You will only apply two topology rulesto
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 ArcCatal og.

Eg Mantgomery. mdb

EE‘P Landbase— 0
[ Block Lopy C+C
) Dimer B2 Paste Ll

- Parce
= X Delet
) Parce e
] Fload Fiename Fz
-] Road £¥ Refiesh

B Foad ———————————
[_]__E?l\::;latelna Fiegistenss Versioned

- Anno) Ainalyze
2 Anng)
&) DigtD
2] Diigtrik
-2 Fitting
] Hydrz Export

eature Clazs. .

F
Import Belationship Class...

»
=
» &1
&
=

\[ateri Properties... =
ater,

‘olygon Feature Class From Lines. ..

B
G

eornetic: Mehaork

[ Sysvalves
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This dataset contains several feature classes. You will
create atopology using two 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.

Mew Topology E

Thiz wizard will help vou build a new
topalagy.

A topology allows you to model the
integrated behaviar of different data
types.

Some examples include modeling
adjacent land parcels or soil
polpgons. coastline and county
boundarnies. a roads network, road
and buz routes, and nested
geography [census infarmation].

¢ Back Cancel
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The wizard presents a default name and cluster
tolerance for the topology.

New Topology E

Enter a name for your topolagy:
Landbaze Topology

Enter a cluster tolerance:

|n.uuom E4241

The cluster tolerance iz a distance range in which all vertices and
boundaries are considered identical, or coincident. Yertices and
endpaintz falling within the cluster tolerance are snapped together

The default value iz bazed on the precizion defined for the spatial
reference of the feature 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 avail able geodatabase
storage units per spatial reference linear unit. The linear
units are feet, so this dataset can store—within this
small area—differencesin position as small as

8 x 10 feet. The default cluster tolerance will make
parts of features within 1.6 x 10° feet of

each other snap together.

You will accept the default name and cluster tolerance
that the wizard provides.
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4. Click Next.
5. Check Blocks and Parcels.

Hew Topology | %]
Select the feature clazses that will participate in the topology:
O Foad el
O Foad_eop Select Al |
= FRine —
Blocks | Clearall |
Parcels |
4 1+
< Back I Hext > I Cancel |

These feature classes will participate in the topol ogy.

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
aready participating in another topology or a geometric
network or if they were registered asversioned in a
multiuser geodatabase, it would not appear in the list of
feature classes available to add to this topol ogy.

. Click Next.

The next page of the wizard allows you to set the
number of topology ranks and the rank of each feature
classin the topol ogy.

205



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 afeature class that was
collected using a survey grade global positioning system
(GPS) unit and afeature class digitized from a 1:1,000,000-
scale source map in the same topol ogy, you might assign
the GPS feature class arank of 1 and the 1:1,000,000-scale
source feature class arank 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-scal e features.

You can assign up to 50 different ranks, with 1 being the
highest rank. In thistopology, 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 the Blocks feature
class was derived from the parcel features.
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7. Type*“1” for the number of ranks.

New Topology %]
Each feature class in a topology must have a rank assigned to it ta 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.
Eniter the rurnber of ranks [1-50): I1 Elanl | 0
—

Specify the rank for a featue class by clicking in the Fank column:

Feature Class | Rank |
1
Parcel: 1

< Back I HMext > I Cancel

8. Click Next.
9. Click Add Rule.

Mew Topology

Specify the niles for the topalagy:

Feature Class | File

| Feature Class | Acd Fiule. - | ‘;’
Fiemaye |
Eemave &l |

Load Rules. . |
Save Hules. |

< Back I Mext > I Cancel
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Topology rules alow 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.

10. Click the Features of feature class dropdown arrow and
click Parcels.

Add Rule EHE

Features of feature class: i~ Fule Description

An area must not overly
another area from the same
layer.

Ay area where features
owverlap I ar ermar.

IF'an:eIs

e 6

Feature class:

SE&

I E|

¥ Shaw Errars

Canee| |

11. Click the Rule dropdown arrow and click Must Not

Overlap.

12.Click OK.

You' ve created a rule governing the topological
relationship of features within the same feature class.
Next you'll create atopology rule governing the
topological relationship of featuresin particular
subtypes of two different feature classes. Specificaly,
you'll make sure that residential parcels are covered by

or contained within blocks also designated as
residential.
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13.Click Add Rule.

Hew Topology

Specify the rules for the topology:

Feature Class | Rule
Parcels Fuszt Mot Overlap

| Feature Class |

&dd Rule. —@

Femawe

Remove Al

Load Rules..

Save Rules..

ji L

< Back

Cancel |

14. Click the Features of feature class dropdown arrow,

click the plus sign to expand Parcels, and click
Residential.

Add Rule 7] =]
Features of feature class: rRule Deseription ———————————————————
- An area must not werlap
Parcels : Residentiel —I @ anather area from the same
EBlocks layer.
= Farcels
Narresidential m Any area whers features
e dontal overlap is an emor @
¥ Shaw Enors
ok Cancel

Residential is a subtype of the Parcels 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:

i~ Rule Description

|Parcels : Residential

Fiule:

LI An area must not overlap

tust Not Owerap

Ay area where features

tust Mot Overlap

Must Mot Have Gaps

Must Mot Overlap ‘With

Must Be Covered By Feature Class OF

Must Cover Each Other
B

Boundary Must Be Covered By

anather area from the same:
layer.

IV Show Enors

overlap iz an enor.

Cancel

16. Click the Feature class dropdown arrow, click the plus
sign to expand Blocks, and click Residential.

Add Rule

Features of feature class:

[2]x]

Fuls Description

N An srea feature in one layer
IFalce\s : Fesidentiel LI b must be contained within &
feature from the another
Rule: |ayer
[pustoe Coveredy S P | ayecantensie
_ that is not contained within a
Feature class: @ feature from the secand
layer is an errar.
Blocks =
Ch:Blocks! [# Show Enors

Parcels

oK Cancel

16)

17.Click OK.

The topology rule is added to the list of rulesfor this

topol ogy.
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18. Click Next.

Hew Topology [ %]

Specify the rulez for the topalogy:

Feature Class | Fiule | Feature Clazss |

Add Rule...
Parcels tdust Mot Overlap
Parcels : Fesiden... Must Be Covered By Blacks : Reside...

Fermaye

Remove Al

Load Rules...

Save Rules...

i LLE

< Back Cancel

19. Click Finish.

Hew Topology [ x|

Surmmary:

Mame: Landbase_Topalogy d
Cluster Tolerance: 0.0000164541

Feature Classes:
Blocks, Rank:1
Parcel:, Rank:1

Fules:
Parcels - Must Mot Overlap
IF'arc:eIs: Fiesidential - Must Be Covered By - Blocks : Residential

< Back I Finish I

Cancel |
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After the topology is created, you have the opportunity
to validate it. You do not need to validate the topol ogy
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.

20. Click No.

Mew Topology

The new topology has been created. “woould vou like to walidate it now?

The topology appears in the Landbase dataset.

55 M artgamerny. mdb
|_'—_|J-E5| Landbaze
----- S Anno 2 22

—[&| Blocks

= Dimensions

8] Landbaze_Topology —— Topology
-[E| Parcels

2] Road c

2] Road_eop

—[2] RoadMames

=] RRline

EI--J-E? W ater

----- Ry Anno_15_24

----- SRy dnno_5_23

-[&] DistDiam
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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 datain
coverages. You will import the relevant feature classes
from a group of coverages for areservoir; 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 create a geodatabase.
1. Navigate to the TopologyData folder in the

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
renameit.

3. Type “CountyWater” and press the Enter key to rename
the geodatabase.

©

BuildingaGeodatabase folder.

(2 Layers

= @ CharcgishdreTutorBuildingaGeodatabaze

Ea TopologyD atz

o basin_utrr

Z rhdpt_utn
JEE] rhd feode
B tantgarmen.n

H-[i8] GIS Servers
H-f\ Search Results
H-{g@ Toolboxes

- - -
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¥ Delete

Fiename F2

LCopy  Cul+C
2P rkd_utm B2 Baste, [l

F- R laterals < Refiesh
o[22 owners. dat .
L New v [ S
- EN [\ Search... g Eersonal Geodatabase
H-{6) Database Connec ——————————— o Layer
o Address Locators Properties... e

]--@ Coordinate Spsten?® | Q Group Layer

Shapefile. ..

% Coverage Relationship Class...

a Toolbox

1 Arelnfa ‘warkspace
dBASE Table
IMFO table...

ﬁ' Coverage...

Contents | Frevie I Metadatal
Hame | Tupe
a Countyv aterd Perzonal Geodatabaze
'S basin_utm Coverage
@i‘ nihd_utrn Coverage
! nhdpt_utm Coverage
nhd feode Infa Table

You will be creating atopology to control the spatial
relationships between some of the features and feature
classes. Feature classes that participate in atopology 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.

Caontents | Previewl Metadatal

G Countya ater. -

5P basin_utm = Copy Ctr+C

S nhd_utm [ -] Easte [Etrl 4,

@ nhdpt_utrn by Delete

nhd feode FeEnE 2
.C' Refresh

Feature Datazet...

Impart » ] Feature Class...
Eiph y El Table.
D'-EI Fielationship Clazs...

EJ Compact Databasze
&P Tookox

B\ Search..
. - @ Raster Catalog...
Dizconmected Editing B
ﬂ Survey ataser.
Frapeties... ] Raster Dataset...

The New Feature Dataset dialog box appears. Next,
you'll name the dataset.
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2. Type “WaterResources’ in the Name text box.

Feature Dataset

Hame: IWatarF\esuurces e

— Spatial Reference

Dezcription:
Unknown Coordinate Systemn =|

L o

I~ Show Details

3. Click Edit.

The Spatial Reference Properties dialog box appears.
You will import the coordinate system information from

one of the coverages.
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4. Click Import.

Spatial Reference Properties

Coordinate System IXN Domainl z Domainl I Domainl

M arne: |U rkncn

Details:

I

Impart & coordinate spstem and 25, £ and M
domainz from an existing geodatazet (e.q..

Select... | Select a predefined coordinate system.

feature datazet, feature class, raster].

Mew - | Create a new coordinate system.
: Edit the properties of the currently selected
iy | coordinate syztem.
[Elear | Sets the coordinate systen to Unknown,
Save s, | Save the coordinate spstem to a file.

Ok | Cancel

Apply

. Navigate to the TopologyData folder in the

BuildingaGeodatabase folder. The default installation
path is C:\arcgis\ArcTutor\BuildingaGeodatabase.

Browse for Dataset

Laok in: ID TopologyD ata

=l | solEmle] [

£ Countyiviater. mdb

= bazin_utm

I armne: Inhd_utm Add —0
Shaow of type: Iﬁeug[aphic datasets j Cancel |

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 an area clipped
from one cataloging unit of the National Hydrography
Dataset. It has been projected from geographic
coordinates into the Universal Transverse Mercator
(UTM) coordinate system. The extent of this coverageis
the same as the extent of the feature classes that you
plan to load into the dataset.

6. Click nhd_utm.
7. Click Add.
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The Spatial Reference Properties dialog box now shows
the coordinate system information imported from the
coverage.

Spatial Reference Properties

Coordinate Spstem |><N Domainl 2 Domainl ol Domainl

M ame: |NAD_‘I 983_UTh_Zone_12M

Details:

Alias: -
A bbreviation:
Remarks:
Frojection: Transverse_hercator
Parameters:
Falze_Easting: 500000.000000
Falze_Marthing: 0.000000
Central_tendian: -111.000000
Scale_Factor: 0933600
Latitude_0OF_ Origir: 0.000000
Lingar Unit: Meter [1.000000)
Geographic Coordinate Spstem:
Mame: GCS_Morth_Amencan_1983 j

Importing the coordinate system information from an
existing coverage or feature classis one way to set the
spatial reference for afeature dataset. It is best to use
this method when the dataset from which you're
importing the coordinate system covers the full extent of
al 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 from which you're
importing the coordinate system information. 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 istypically only about two times the extent of
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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 afeature class into adataset if it has coordinates
that fall outside the dataset’s XY domain, and you
cannot change the XY domain of a dataset after it has
been created.

. Click the X/Y Domain tab.

Spatial Reference Properties

Coordinate Spstem  #4 Domain IZDomain t Diomain

The coordinate range, or domain extent of the feature class, is
dependent upon the minimum & & v, maximum = &, and Precision
valuesz. The Precizion iz the number of zpztem unitz per unit of measure,
and therefore specifies the dearee of resolution.

Maxi:  [363658.022354638
i |4033534-38055231 Max Y- |4221023.33395031
Precisian: |15524.9999854481

Fir =<

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 at alater date. 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 asmall 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 less than one-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 anew minimum X value of 32,419.069546635. This

rounds to 32,419.

9. Type*“32419” inthe Min X text box.

Spatial Reference Properties

Coordinate Systern /7|0 omain

The coaordinate range) or doma
dependent upon the minimum
values. The Precizionfis the n
and therefore specifiet the ded

IZ Drornair | b Domainl

h extent of the feature class, is

&N, masimum = &Y', and Precizion

ber of system units per unit of measure,
ee of resolution.

Min s

B I |23?9902.?1 454663
2.3 I |B231 0E2. 02555231

Kin ™

Precizion: IS'I 4802361223087

10. Double-click the contents of the MinY textbox.

You want to be able to store data up to 200 km to the
south, so you' |l subtract 200,000 from the current Min
Y valueto get 3,883,584.38055231. This rounds to
3,883,584.
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11. Type “3883584” in the MinY text box.

11

Spatial Reference Propeities

Coordinate Systern  #7 O

The coordinate range,
dependent upon the mi
walues. The Precizion is
and therefore specifies

by 3 |324‘I |

omain |Z Domainl b Domainl

[ domain extent of the feature class, is

irnum # &, masimum ¥ &Y. and Precision

the number of syztem units per unit of measure,
e degree of resolution.

LETES |23?SSD2. 1454663

Precigiot:

12. Double-click the

The precision was recal culated when you increased the
extent of the dataset by decreasing the minimum X and

it ¥ |3883584

LETRS |B231 0EE.02555231

Precision text box.

13. Type “100” in the Precision text box.

Coordinate Spstem #57

The coordinate range,
dependent upan the m
values. The Precigion i
and therefore specifies

omair |Z Domain | M Domain

1 dornain extent of the feature class, iz
i = & Y, masimum = &Y, and Predsi

he degree of resalution.

Win 5¢: |32419

hin 'Y |3883584

Precizion: {100

(GETES

bl |2535842D.45

14. Double-click the Max X text box.

The maximum X

and Y values were recal culated when
you changed the precision and selected the Max X text

Y valuesthat it can store. The present value,

approximately 6364, will alow the dataset to store data

with afraction of a millimeter-level accuracy. Asyou
anticipate needing only centimeter-level accuracy,
you'll change the precision to 100. Thiswill allocate

100 internal storage units to each meter—one for each

centimeter.
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box. The new maximum X valueis 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

You've set the coordinate system and defined the XY
domain for the dataset so it can contain data for the area

SE—

32413
3833504 2535842045

1an

you need at the right precision.
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16. Click OK.

Feature Dataset E

The new WaterResources dataset is created in the
CountyWater personal geodatabase.

rcTutar
BuildingaGeodatabase
Layers
-{C7 TopologyData

bagin_utm
nhd_utm
nhdpt_utrm
nhd fonde
tdontgomeny
laterals

GEODATABASE WORKBOOK



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 expand the nhd_utm coverage.

1 2

G- 55 basin_ g
EE nhd_ut
arc
] label

node

polygan
region.Im

| Contents Prdvizw IMetadatal

tegion.ich
region.wh
route. drain
route.rch
9 e

-

-5 phdot utm )
4 | » Preview: IGeDgraphy 'l

2. Click the arc feature class.
3. Click the Preview tab.

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

BUILDING GEODATABASES

feature classes. Routes are linear features that are
collections of the featuresin the arc feature class. There
isasingle 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 alabel 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.

. Click the Zoom In tool.

i@@"@ 0 23

. Click and drag a box around the southeastern part of the

arc feature class in the Preview tab.

. o R
V) ¢ i':-

2t ey
1¥] ¢
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You can see a pattern that is like a stream channel
system, except that it has some extralines. These lines

are present to define features in the polygon feature

class.

6. Click the polygon feature class.

16

= Conterts PfEVIEWlMetadata
-

5P basin_ub
=R nhd_utm
arc

[ label

hode

-[E| region.Im
-[E| region.rch
region.wh .
rote. drain
raute.rch

tic K|
-1 ot Lt = )
4 3 Preview:

]

I Geagraphy - l

M

You can see a group of area features that look like
puzzle pieces fitted together in the shape of areservoir.
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7. Click region.wb.

x|
+-5P basin_utm -
=R nhd_utm
arc
[ label

hode

polygon
-[E region.In
-[E| region.r

= route.rch
-8 tic

-5 nhdot it _l_l
g T

-

Cortents  Preview | Metadata
[~
’ :E d
-
Kl [— d
Prewview: I Geography h l

Now you can see asmaller areafeature that is not
divided into parts. This region feature represents the
usual fill level of the reservair. It is composed of some
of the features from the polygon feature class.

8. Click region.Im.

(8]

- basin_utm

B8

L lx

J

Contents  Preview | Ietadata
=
Kl _ | ;IJ
Preview: I Geagraphy - l
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You can see alarger areafeature with aholein it that
matches the reservoir. Thisis the flood zone for the
reservoir.

9. Click route.rch.

o

x| cortents PTEViBWlMetadataI

- basin_utm 2]

E-E rhd_um J ﬂ
] e
~[&] label
-~ node
polygol
~{E region
B regionrth

& K ] ;IJ

=
ﬂ Preview: IGeography ﬂ

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 coveragesin thisfolder are basin_utm
and nhdpt_utm. The basin_utm coverage has one
polygon feature class containing a polygon that defines
this watershed, and the nhdpt_utm coverage contains a
point feature class with a set of points that shows the
locations of springs, wells, and gauging stations within
the watershed.

You have explored the contents of the existing coverages.
Next, you will load some of the coverage feature classes
into your new personal geodatabase dataset.
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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
classesin 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.

2. Right-click the WaterResources dataset, point to Import,
and click Feature Class (multiple).

E:] Catalog Mew » |
=g T _
E@ C:harcgisharcT utor\Building Feature Class [single]...

- B Layers
; D TopologyD ata

Feature Class [multiple)...

E xpart 3
Propertjes...

You will load the stream data first.
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3. Move the Feature Class to Geodatabase (multiple)
dialog box so you can see it and the Catal og tree side by

side.

o

@ Catalog
- T
E@ CharcgishaicTutorJuildingaGer
B0 Layers
=1 TopologyData
=3 Countyiw/ate]
¢ B-E wateiRgsources
-2 basin_utm
=P nhd_utm
- arc
label
node
- polygon
- regior.l
~/E region.n

[#] dpt_utrn
_-- nhd.feode

Foute Feature Class selected

£ Feature Class to Geodatabase [multiple)

& Input Features

le |2 x|+ &

Output Geodatabase
IE sarcgisiarcT utorkBuildingaGieodatabase\TopologyD ata\Con | (2

=
4 | »

Ok Cancel Environments... | << Hide Help I

4. Click and drag the route.rch feature class to the Input
Features text box of the Feature Class to Geodatabase
(multiple) dialog box.

The route.rch feature class is added to the list of feature
classes that will be loaded into the geodatabase.

5. Use the same technique to add the region.wb and
region.Im feature classes from the nhd_utm coverage to

the list.
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6. Click the plus sign to expand the basin_utm coverage.

[ I 7

B Catalpa

S@

g6 ]
[SRE 1]
E

-5 basin_utm

=@ harcaisidieTutor Buildingabie:

Layers

TaopologyD ata
B Countywaler
- Woaterj esources

] e

tegion Im
~[& region.rch

tenion wh
] raute. drain

£ Feature Class to Geodatabase [mulltiple]

Input Features

|

i

C:harcgishAcT utorBuildingaGeodatabaset T opologyDat... +
C:harcgishAcT utorBuildingaGeodatabaset TopologyD at...
CharcgishArcT utorsBuildingaGeodatabaset T opologyD at... ﬂ

1
3

Output Geodatabase

IE:\alcgis\ArcTutor\E uldingalGeodatabaset TopologyDatahCol |

| of

0K

Cancel | Enwlunmenls...l << Hide Help I

7. Click and drag the polygon feature class of the
basin_utm coverage to the Input Features text box of the
Feature Class to Geodatabase (multiple) dialog box.
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8. Click the plus sign to expand the nhdpt_utm coverage.

o O

£ Feature Class to Geodatabase [mulliple]

3 G Countywfater
Resources

Input Features

'/

“arcgishAreT utorsBuildingaGeodatabase T opologeDat...
C:harcgishAreT utorBuildingaGeodatabazel.T opologuDat...
C:harcgishAreT utortBuildingaGendatabasel.T opalogyuD at.
C:harcgishdreT utorsBuildingaGendatabase\ T opologyD at.

le |2 1% |+ [&

Dutput Geodatabase
IE'\alcgis\ArcTutnr\E uldingalGendatabaserTopologyD atahCoy | (25

L drain
Lich

[=}

| Cancel

J | o

Enviranments... | << Hide Help I

®

9. Click and drag the point feature class of the nhdpt_utm
coverage to the Input Features text box of the Feature
Class to Geodatabase (multiple) dialog box.

10. Click OK.
The feature classes are |oaded into the feature dataset.
11. Click Done.

If you choose to skip the data loading process, you can find

a compressed copy of the final geodatabase, named
CountyWater.zip, in the TopologyData fol der.
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Renaming the feature classes

Now that the feature classes have been loaded, you will
give them more descriptive names.

1.
2.

Double-click the WaterResources feature dataset.
Right-click basin_utm_polygon and click Rename.

EIB County'w ater
EIEF ‘WaterR esources
basin_utm_polyges

B nhd_utrn_region_ 2 Copy Chrl+C
B nhd_utr_region_ 3¢ Delete
/5] nhd_utm_route_n
5] nhdpt_utm_paint

Create Layer...

Type “watershed” and press the Enter key.

4. Use the same technique to change the names for the

other feature classes, using the table below.

Feature class name

New feature class name

basin_utm:

basin_utm_polygon watershed
nhd_utm:

nhd_utm_region_wb waterbodies
nhd_utm_region_Im floodzones
nhd_utm_route rch streams
nhdpt_utm:

nhdpt_utm_point hydro_points
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Creating a topology

Now that the feature classes have been renamed, you will
create atopology to regulate certain spatial relationships
between and within these feature classes.

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

ld | Feature Class

Import » 2 Relationship Class. .
Erport » B

ca Courty/ater Properties... =] Polygon Feature Class From Lines...
= WateiResource: 'ﬂL Geometric Metwork..
&l floodzanes
5] hpdro_points
2 shreams
Bl waterbodies
Bl watershed

2. Click Next.

Hew Topology

Thiz wizard will help pou build a new
topalogy.

A topology allows wou 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 network., road
and bus routes, and nested
geography [census information),

< Back Cancel
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The default cluster tolerance is based on the precision
that was 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.

You could use this dialog box to rename the topology or
increase the cluster tolerance. Increasing the cluster
tolerance to 0.5, for example, would cause vertices of
features within 0.5 meters of each other to be snapped
together. For this exercise, you will accept the default
name and cluster tolerance.

New Topology HE

Enter a name for pour tapalogy:

Enter a cluster talerance:

ID (206051056 meters

The cluster tolerance is a distance range in which all vertices and
boundaries are considered identical, or coincident. Yertices and
endpoints falling within the cluster tolerance are snapped together.

The default walue is based on the precision defined for the spatial
1eferance of the feature dataset.

< Back Mext > Cancel

3. Click Next.
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4. Click Select All. 7. Click in the Rank column for the watershed feature class
and click 5.
Hew Topology HE

Select the feature classes that will participate in the topology:

DE' hydra_points
slreams

Select Al Each feature class in a topology must have a rank assigned to it to control
floadzanes ﬂ_ hawe much the features will move when the topology iz validated. The higher

Hew Topology [2]x]

MEl waterbodies - the rank, the less the features will move. The highest rank is 1.
& watershed =lear .
BRI watershe Enter the number of fanks [1-50): |5— Z Fropetizs,. |
Specify the rank for a feature clags by clicking in the Rank column:
Feature Class | Rank |
streams 1
floodzones 1
waterhodies 1
watershed 1 _0
4 »
| | 1
2
3
4
< Back Mest > Cancel i)
6 0 < Back I Hest » I Cancel
|

All but one of these feature classes will participate in

the topol ogy. The watershed feature class contains the least accurate
5. Uncheck hydro_points. datain the dataset. It was heads-up digitized around the
streams upstream from the reservoir to create an
approximate boundary. Sinceit is lower quality data,
you should set it to alower rank of 5. Thiswill prevent
6. Click Next. 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.

You do not need to manage any spatial relationships for
these point features.
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There are a number of spatial relationships that you will
regulate with this topology. You want to be sure that
featuresin all 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 pseudonodes.

9. Click Add Rule.
Specify the les for the topology:
Feature Class | Fule | Feature Class | 0

Add Fule...
Eemave |
Eemave &l |

¢ Back Cancel
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10. Click the Features of feature class dropdown arrow and

click streams.
Add Rule HE
Features of feature class: i~ Rule Description ————————————————————————
[sear: N 10)
Rule same layer.

/\ Ay line that overlaps is an m

I ~ I
Eeatire class:
| i || —
¥ Show Errars
Cancel |

®

11. Click the Rule dropdown arrow and click Must Not

Overlap.

12. Click OK.

The ruleis added to thelist on this panel of the wizard.

You would ordinarily continue adding topology rules
for each of the topological relationships that you want
to define. The rules for this topology have been stored
inarule set file, so you will load them.
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13. Click Load Rules.

Hew Topology E

Specify the rules for the topology:

Feature Class | Fule

streanns Must Mot Dvelap

| Feature Class feld Pl |

Bemaove |
Femave All |

Save Rules... |

< Back Mest > Canicel

14. Navigate to the TopologyData folder. The default

installation path is

C:\arcgis\ArcTutor\BuildingaGeodatabase.

Dpen

14

Laak in: Ia TopologyD ata

Ed ) i s

basin_utm
i

nhd_utm

File name: IWalle\esuurceﬁTDpulugyﬁrules.rul

6 &

Open :l—

Files of tpe: IHuIe Set [*rul]

™ Open as tead-only

j Cancel

15. Click WaterResource_Topology_rules.rul.

16. Click Open.
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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.
17. Click OK.

Load Rules EH

Rules ta load:

Feature Clazs | Rule | Feature Clazs
shreans Must Mot Overlap
floodzones ust Mot Overlap
waterbadies Must Mot Overlap
watershed Must Mat Overlap
floodzones Must Mot Overlap'with  waterbodies
shreams Must Mot Have Peeu...

E ach feature class from the rule set must be matched to a feature class in the

target topology.

Specify the feature clazs by clicking in the Target colurnn:

Source | Target
flondzones floodzones
watershed watershed
shreams streams
waterbodies waterbodies

Cancel

The rules are added to the topol ogy.
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18. Click Next.

New Topology E

Specify the les far the topalogy:

Feature Class | Rule

streams Must Mot Overlap

| Feature Class Add Fule.. |

flondzones Must Mot Overlap
waterbodies Must Mot Overlap Hemave |
watershed Must Mot Overlap
flondzones Must Mot Overlap With waterbodies Remove Al |
sreanns Must Not Have Pseudas
‘Load Fules
Save Rules |
< Back | HMest» I Cancel

19. Click Finish.

New Topology E

Summary
]
Cluster Tolerance: 0.0206051056
Feature Classes
streams, Rank:1
floodzones, Rank:1
waterbodies, Fank:1
watershed, Rank:5
Rules:
streams - Must Mot Dverlap
floodzones - Must Mat Overlap
waterbodies - Must Mot Overlap
watershed - Must Mot Overlap
floodzones - Must Mot Overlap With - waterbodies
streams - Must Mot Have Pseudos -
=
< Back Finjsh Cancel
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20. Click Yes.

Hew Topology

The new topology haz been created. ‘whould you like to validate it now?

|

®

The new topology is added to the dataset and validated.

= a Caunty/ ater
E-@ WaterResources
| flondzones

watershed
1 basin_utm
-5 nhd_utm
arc
L7 label

o o

Wame

- x| Cortents IPrEviaw' Metadata'
B TopologpDiata ;I

| Tupe |

floodzones
J =] hwdro_points

hpdra_paints stieams

sireams wiaterbodies

waterbodies ElwateiR esources_Topol
; HI waterResources_Tc watershed

Personal Geodatabase Feature Class
Personal Geodatabase Feature Class
Personal Geodatabase Featue Class
Personal Geodatabase Feature Class
Personal Geodatabase Topology

Personal Geodatabase Feature Class

|2

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. Finally,
you created a geodatabase topol ogy 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 ArcCatal og, see the
‘Spatial adjustment’ chapters in Building a Geodatabase
and Using ArcCatal og.

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 Geodatabase.

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 ArcCatal og.
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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
Geodatabase.

In Exercise 9, you learned how to create a new dataset in
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
Geodatabase.
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Glossary

absolute mode
See digitizing mode.

active data frame

The dataframein amap 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

An aternative name specified for fields, tables, and feature classes that is more descriptive and
user-friendly than the actual name of these items. In database management systems, aliases can
contain characters, such as spaces, that can’t be included in the actual names.

aligned dimension

A dimension that runs parallel to the baseline and represents the true distance between the
beginning and end dimension points. ArcGI S supports aligned and linear dimension features.

annotation

Descriptive text used to label features on or around a map. Information stored for annotation
includes atext string, a position at which it can be displayed, and display characteristics.

ArclInfo workspace

A file-based collection of coverages, grids, TINS, or shapefiles stored as adirectory of foldersin
thefile system.

arc—node topology

The data structure in a coverage used to represent linear features and polygon boundaries, and to
support analysis functions, such as network tracing. Nodes represent the beginning and ending
vertices of each arc. Arcs that share a node are connected, and polygons are defined by a series of
connected arcs. An arc that intersects another arc is split into two arcs. Each arc that defines all or
part of apolygon boundary records the number of the polygon to itsleft and toitsright, giving it a
direction of travel.
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ArcSDE

Server software that provides ArcSDEP® clients (e.g., ArcGIS
Desktop, ArcGIS Server, ArclMS) a gateway for storing,
managing, and using spatial datain one of the following
commercial database management systems: IBM® DB2® UDB,
IBM Informix®, Microsoft® SQL Server™, and Oracl€e®.

attribute

Information about a geographic featurein a GIS, generally stored
in atable with the feature or linked to the feature by a unique
identifier. Attributes of ariver might include its name, length, and
average depth.

attribute domain

In a geodatabase, a mechanism for enforcing dataintegrity.
Attribute domains define what values are allowed in afield in a
feature class or nonspatial attribute table. If the features or
nonspatial objects have been grouped into subtypes, different
attribute domains can be assigned to each of the subtypes. Types
of attribute domains include range and coded value domains.

attribute table

A database or tabular file containing information about a set of
geographic features, usually arranged so that each row represents
afeature and each column represents one feature attribute. In
raster datasets, each row of an attribute table corresponds to a
certain region of cells having the same value. In aGIS, attribute
tables are often joined or related to spatial data layers, and the
attribute values they contain can be used to find, query, and
symbolize features or raster cells.

Attributes dialog box

In ArcMap, adialog box that displays attributes of selected
featuresfor editing.
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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. Buffers are useful
for proximity analysis—for example, to find all stream segments
within 300 feet of a proposed logging area.

CAD

A computer-based system for the design, drafting, and display of
graphical information. Also known as computer-aided drafting,
such systems are most commonly used to support engineering,
planning, and illustrating activities.

CAD feature class

A read-only member of a CAD feature dataset, comprised of one
of thefollowing: polylines, points, polygons, multi-patch, or
annotation. The feature attribute table of a CAD featureclassisa
virtual table comprised of select CAD graphic properties and any
existing field attribute values.

centroid

The geometric center of afeature. Of aling, it isthe midpoint; of
apolygon, the center of area; of athree-dimensional figure, the
center of volume.

check in

The procedure that transfers a copy of datainto a master
geodatabase, overwriting the original copy of that dataand
reenabling it so it can be accessed and saved from that |ocation.
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check out

A procedure that records the duplication of datafrom one
geodatabase to another and disables the original data so that both
versions cannot be accessed or saved at the same time.

check-out geodatabase

A personal or ArcSDE geodatabase that contains data checked
out from a master geodatabase.

check-out version

The data version created in a check-out geodatabase when datais
checked out to that database. Thisversion is created as copy of
the synchronization version. Only the edits made to this check-
out version can be checked back in to the master geodatabase.

See also check-out geodatabase, master check-out version.

circle

A geometric shape for which the distance from the center to any
point on the edge is equal; the closed plane curve defining such a
shape or the surface bounded by such a curve.

circular arc

A line with two vertices, one situated at each endpoint, rather
than aline composed of numerous vertices with line segments
between them. ArcMap offers several waysto create circular
arcs. These include the Arc tool, the Endpoint Arc tool, the
Tangent Curve tool, and the Tangent Curve command.

cluster tolerance

The minimum distance between verticesin the topology. Vertices
that fall within the cluster tolerance will be snapped together
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

GLOSSARY

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

Occupying the same space. Coincident features or parts of
features occupy the same space in the same plane. In geodatabase
feature classes, vertices or boundaries that fall within the set
cluster tolerance of one another are coincident; they are snapped
together during the validate topology process.

column

The vertical dimension of atable. Each column stores the values
of onetype of attribute for all of the records, or rows, in the
table. All the valuesin a given column are of the same data type;
for example, number, string, BLOB, date.

compression

A reduction of file size for data handling or storage. For ArcSDE
geodatabases, the compress command improves database
performance by removing redundant rows shared by multiple
versions. The process can only be run by the ArcSDE
administrator. Personal geodatabases should be compressed
periodically to reduce their size, especialy after editing.

computer-aided design
See CAD.

conflict

Conflicts occur when the same feature or topologically related
features are edited in both the edit and reconciliation versions,
and it is unclear in the database which representation is valid.
Resolving the conflict requires you to make the decision asto the
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feature’s correct representation using the Conflict Resolution
dialog box.

connectivity

1. Theway in which featuresin a GI S database are attached to
one another functionally or spatially.

2. In ageodatabase, the state of edges and junctionsin alogical
network that controlsflow, tracing, and pathfinding.

3. The topological identification in a coverage of connected arcs
by recording the from- and to-node for each arc. Arcsthat share a
common node are connected. See also arc—node topol ogy.

connectivity rules

A rulethat constrains the type and number of network features
that can be connected to one another in a geodatabase. There are
two types of connectivity rules: edge-junction and edge-edge.

constraints

Limitsimposed on amodel to maintain dataintegrity. For
example, in awater network model, an 8-inch pipe cannot
connect to a 4-inch pipe.

construct features

The process of taking selected features from one or more feature
classes and creating new featuresin atarget feature classin 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
1. The state of lying next to or close to one another.

2. In acoverage, the topological identification of adjacent
polygons by recording the left and right polygon for each arc.
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control

In mapping, a system of points with established horizontal and
vertical positions which are used as fixed references for known
ground points or specific locations. The establishment of controls
isone of thefirst stepsinvolved in digitizing.

control points
See control.

coordinate

A set of numbersthat designate location in agiven reference
system such as x,y in aplanar coordinate system or x,y,zina
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 isusually
defined by amap projection; a spheroid of reference; adatum;
one or more standard parallels; a central meridian; and possible
shiftsin the x- and y-directions to locate x,y positions of point,
line, and area features.

2. In ArcInfo, asystem 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 astics, map extent, links, and annotation.
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Associated feature attribute tables describe and store attributes of
the geographic features.

cracking

A part of the topology validation processin 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 atask
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 isthe 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 thisinstance, the object is said to have
custom behavior.

custom feature

A feature with specialized behavior instantiated in aclass by a
devel oper.

custom object
Objects that have custom behavior provided by a devel oper.
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dangle tolerance

The minimum length allowed for dangling arcsin coveragesin
the Arclnfo Clean process. Clean removes dangling arcs that are
shorter than the dangle length. Also known as the dangle length.

dangling arc

In coverages, an arc having the same polygon on both itsleft 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-sacsin street centerline maps.

data

A collection of related facts usually arranged in a particul ar
format and gathered for a particular purpose.

data frame

In ArcMap, aframe 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 areais
located.

data integrity

Maintenance of data values according to data model and data
type—for example, to maintain integrity, numeric columnswill
not accept character data.

data source

Any geographic data, such as a coverage, shapefile, raster, or
feature class, in a geodatabase.
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data type
The characteristic of columns and variables that defines what

types of data valuesthey can store. Examplesinclude character,
floating point, and integer.

data view

An all-purpose view in ArcMap for exploring, displaying, and
querying geographic data. Thisview hides all map elements such
astitles, 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 dataitems arranged in a
prescribed manner.

dataset precision

The mathematical exactness or detail with which avalueisstored
within the dataset, based on the number of significant digits that
can be stored for each coordinate. |n a geodatabase, the precision
of the dataset isthe number of internal storage unitsthat are
allocated to each of the linear units of a coordinate system.

decimal degrees

Degrees of |atitude and longitude expressed as a decimal rather
than in degrees, minutes, and seconds.
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default junction type

Two edge types may be connectabl e through more than one
junction type. You can establish which of those junction typesis
the default for connecting the two edge types. This junction type
isthe 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 amap, you use a digitizing
tablet, or digitizer, connected to your computer and trace over
features with adigitizer puck, which is similar to amouse. 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 waysin
which adigitizing 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 construction methods

Dimension construction methods dictate what type of dimension
featureis 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 specia kind of map annotation that
show specific lengths or distances on amap. A dimension feature
may indicate the length of aside of abuilding or land parcel, or it
may indicate the distance between two features such as afire
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hydrant and the corner of abuilding. Dimension features are
stored in adimension feature class.

dimension feature class

In the geodatabase, dimension features are stored in dimension
feature classes. Like other feature classes in the geodatabase, all
featuresin a dimension feature class have a geographic location
and attributes and can either be inside or outside of afeature
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
dimension feature, it is assigned a particular style. A collection of
dimension stylesis 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 theinitial 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.
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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

Refersto ahigh level of coordinate accuracy based on the
possible number of significant digits that can be stored for each
coordinate. Arclnfo datasets can be stored in either single- or
double-precision coordinates. Double-precision coverages store
up to 15 significant digits per coordinate—typically,

13 to 14 significant digits—retaining the accuracy of much less
than one meter at a global extent. See also single precision.

edge element
Seelogical network.

edge (topology)

A line segment in atopology that defines lines or polygon
boundaries. Multiple featuresin one or more feature classes may
share topology edges.

edge—edge rule

A connectivity rule that establishes that an edge of type A may
connect to an edge of type B through ajunction of type C.
Edge—edge rules always involve ajunction 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 typeA 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 ajunction of type B; if there are less than two
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edges, or more than five edges, the connectivity ruleis 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 ajunction of type B.

edit cache
See map cache.

edit session

In ArcMap, editing takes place within an edit session. An edit
session begins when you click Start Editing on the Editor menu
and ends when you click Stop Editing.

Editor toolbar

A toolbar that lets you create and modify features and their
attributesin ArcMap.

ellipse

A geometric shape equivalent to acircle that is viewed obliquely;
aflattened circle.

error

Violations of atopology 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.
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feature

1. An object class in a geodatabase that has afield of type
geometry. Features are stored in feature classes.

2. A representation of areal-world object.
3. A paint, line, or polygon in a coverage or shapefile.

feature attribute table

A table used to store attribute information for a specific coverage
feature class. Arclnfo maintains the first several items of these
tables. Feature attribute tables supported for coverages include
thefollowing:

<cover>.PAT for polygons or points
<cover>.AAT  forarcs

<cover>.NAT  for nodes
<cover>.RAT  for routes
<cover>.SEC  for sections
<cover>.PAT for regions
<cover>.TAT  for annotation (text)

where <cover> isthe 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 datain 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. Thetic, annotation, link, and boundary
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feature classes provide supporting data for coverage data
management and viewing.

3. The collection of al the point, line, or polygon features or
annotation in a CAD dataset.

4. In ageodatabase, an object class that stores features and has a
field of type geometry.

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 asin 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 afeature
dataset.

field

A columnin atable. Each field contains the values for asingle
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 acoverage resulting from the Clean
operation or atopological overlay operation such as Union,
Intersect, or Clip.

In geodatabase feature classes, this concept is replaced by cluster
tolerance.

geodatabase

A geographic database that is hosted inside arelational database
management system that provides services for managing
geographic data. These servicesinclude validation rules,
relationships, and topol ogical associations.

GLOSSARY

geodatabase data model

Geographic data model that represents geographic features as
objectsin an object relational database. Features are stored as
rowsin atable; 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. Arclnfo 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 isthe 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.

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.
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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
asfolders, folder connections, and file types.

junction element
Seelogical network.

label point

A feature classin acoverage used to represent point features and
identify polygons.

layer

1. A collection of similar geographic features, such asrivers,
lakes, counties, or cities, of a particular area or place for display
onamap. 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 datain
your database.

2. A feature class in a shared geodatabase managed with SDE 3.

layout view

Theview 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 astitles, 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. L eft—right topology
supports analysis functions, such as adjacency. See al so topology.
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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’sline 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 dimensionisa
dimension whose line is at some angle to the baseline and whose
length represents the length of the dimension lineitself, not the
baseline.

logical network

An abstract representation of anetwork. A logical network
consists of edge, junction, and turn elements and the connectivity
between them. It does not contain information about the
geometry or location of its elements.

map

1. A graphic depiction on aflat surface of the physical features of
the whole or a part of the earth or other body, or of the heavens,
using shapes to represent objects, and symbolsto describe their
nature; at a scale whose representative fraction islessthan 1:1.
Maps generally use a specified projection and indicate the
direction of orientation.

2. Any graphical representation of geographic or spatial
information.

3. The document used in ArcMap to display and work with
geographic data. In ArcMap, a map contains one or more layers
of geographic data, contained in data frames, and various
supporting map elements, such as a scale bar.

map cache

A setting used in ArcMap that allows temporary storage of
geodatabase features from a given map extent in the desktop
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computer’s RAM, which may result in performance
improvementsin ArcMap for editing, feature rendering, and
labeling.

map document

In ArcMap, the disk-based representation of amap. Map
documents can be printed or embedded into other documents.
Map documents have a.mxd file extension.

map topology

A temporary set of topological relationships between coincident
parts of simple features on amap, used to edit shared parts of
multiplefeatures.

map units

The units—for example, feet, miles, meters, or kilometers—in
which the coordinates of spatial data are stored.

master check-out version

A version in the master geodatabase, created when datais
checked out, that represents the state of the data at thetime 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 asingle
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
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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 attributesin the database—for
example, in alayer 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 ail
wells might be considered a multipoint feature, asthereisa
single set of attributes for the main well and multiple well holes.

multiuser geodatabase

A geodatabase in an RDBM S served to client applications—for
example, ArcMap—by ArcSDE. Multiuser geodatabases can be
very large and support multiple concurrent editors. They are
supported on avariety of commercial RDBMSs, including
Oracle, Microsoft SQL Server, IBM DB2, and Informix.

network trace

A function that follows connectivity in ageometric network.
Specific kinds of network tracing include finding features that are
connected, finding common ancestors, finding loops, tracing
upstream, and tracing downstream.

See also geometric network.

node

An endpoint of atopology edge. Topology nodes may also be
introduced along an edge during editing.
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null value

The absence of avalue. A geographic feature for which thereis
no associated attribute information.

object

The representation of areal-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 objectsin the
geodatabase are stored in object classes.

overshoot

That portion of an arc digitized past its intersection with another
arc. See also dangling arc.

pan

To move the viewing window up, down, or sidewaysto display
areas in a geographic dataset that, at the current viewing scale, lie
outside the viewing window.

password

A secret series of characters that enables a user to accessa
computer, datafile, or program. The user must enter hisor her
password before the computer will respond to commands. The
password helps ensure that unauthorized users do not access the
computer, file, or program.

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
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check-out databases for disconnected editing of geographic data
inthefield.

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 line
work 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.

polygon
A two-dimensional feature representing an area such as a state or
county.

post

During versioned geodatabase editing, the process of applying
the current edit session to the reconciled target version.

preliminary topology

In coverages, refersto incomplete region or polygon topol ogy.
Region topology defines region—arc and region—polygon
relationships. A topological region has both the region—arc and
the region—polygon relationships. A preliminary region hasthe
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region—arc relationship but not the region—polygon relationship.
In other words, preliminary regions have no polygon topology.
Polygon topology defines polygon—arc—abel point relationships.
A preliminary polygon has the polygon-abel point relationship
but not the polygon—arc relationship. Coverages with preliminary
topology have red in their iconsin the Catal og.

projection

A mathematical formulathat transforms feature locations from
the earth’s curved surface to amap’s flat surface. A projected
coordinate system employs a projection to transform locations
expressed as |atitude 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 runtime. You can set an item’s
properties using its Properties dialog box.

pseudonode

A node connecting only two edges or alogical split defined in the
topology cache while editing. Pseudonodes of the latter sort
become avertex 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 datain 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;
performanceis maintained because you' re drawing successively
smaller aress.

query

A question or request used for selecting features. A query often
appearsin the form of a statement or logical expression. In
ArcMap, aquery contains afield, an operator, and avalue.

radius

The distance from the center to the outer edge of acircle or
circular curve.

rank

A method of assigning an accuracy value to feature classesto
avoid having vertices from afeature class collected with ahigh
level of accuracy being snapped to vertices from aless 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
geographicinformation.

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
RDBM S has the capability to recombine the dataitems from
different files, providing powerful tools for data usage. ArcSDE
supports several commercial RDBM Ss.
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reconcile

Reconciling is the process of merging all modified datasets,
feature classes, and tablesin the current edit session and a 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 viathe Conflict Resolution dialog box.

record

1. In an attribute table, a single row of thematic descriptors. In
SQL terms, arecord is analogousto atuple.

2. A logical unit of datain afile—for example, thereis 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 atemporary connection between
corresponding records in two tables using an item common to
both—for example, key attributes. Each record in onetable 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 objectsin a
geodatabase. Relationships can exist between spatial objects
(featuresin feature classes) or nonspatial objects (rowsina
table), or between spatial and nonspatial objects.
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relationship class

Objectsin areal-world system often have particular associations
with other objects in the database. These kinds of associations
between objectsin the geodatabase are called relationships.
Relationships can exist between spatial objects (featuresin
feature classes), nonspatial objects (rowsin atable), 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. Arecord 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 cellsin araster.

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—unction and
edge—edgerules.

rule (topology)

Aninstruction to the geodatabase defining the permissible
relationships of features within a given feature class or between
featuresin two different feature classes. Topology rules are
compared against the featuresin 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 atopology
rule may represent acceptable conditions. In these cases, the
errors can be marked as exceptions.
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scanning

The process of capturing datain raster format with a device
called a scanner. Some scanners also use software to convert
raster data to vector data.

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 linethat connects vertices—for example, in asketch 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

Layers from which features can be selected in ArcMap with the
interactive selection tools. Selectable layers can be chosen using
the Set Selectable Layers command in the Selection menu, or on
the optional Selection tab in the table of contents.

selected set

A subset of the featuresin alayer or recordsin atable. ArcMap
provides several ways to select features and records graphically
or according to their attribute values.

selection anchor

When editing in ArcMap, asmall x located in the center of
selected features. The selection anchor is used when you move
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features using snapping. It is the point on the feature or group of
features that will be snapped to the snapping location. Thisis 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
islocated.

shape

The characteristic appearance or visible form of a geographic
object. Geographic objects can be represented on amap 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 shapefileis 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
aparcel database, adjacent parcelswill share a boundary. Another
example might be a parcel that shares a boundary on one side
with ariver. 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 avertex at the common
corner.

243



simple feature

A point, line, or polygon that is not part of a geometric network
and is not an annotation feature, dimension feature, or custom
object.

single precision

Refersto alevel of coordinate accuracy based on the number of
significant digitsthat can be stored for each coordinate. Single-
precision numbers store up to seven significant digits for each
coordinate, retaining a precision of +5 metersin an extent of
1,000,000 meters. Arclnfo datasets can be stored as either single-
or double-precision coordinates. See also double precision.

sketch

When editing in ArcMap, a shape that represents afeature's
geometry. Every existing feature on a map has an alternate form,

asketch. A sketch lets you see exactly how afeature 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, an angle or length limitation that can be
placed on segments created using the Sketch tool.

sketch operations

In ArcMap, editing operations that are performed on an existing
sketch. Examples are Insert Vertex, Delete Vertex, Flip, Trim,

244

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 afeature to coincide exactly with

coordinates of another feature within a specified snapping
distance or tolerance.

snapping environment

Settingsin 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.

snapping 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 afeature snap to a vertex, edge,
or endpoint of featuresin a specific layer—for example, alayer
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.

snapping tolerance

The distance within which the pointer or afeature will snap to
another location during ArcMap editing.
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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 autility pole and the snapping toleranceis 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 DBM S 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 afeature dataset or feature classin
a geodatabase.

spatial join
A type of spatial analysisin which the attributes of featuresin

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 afeatureis split into two new featuresin 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.

SQL
Structured Query Language. A syntax for defining and
manipulating data from arelational database. Developed by IBM

GLOSSARY

in the 1970s, it has become an industry standard for query
languages in most relational database management systems.

stream mode digitizing

One of 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 therest 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 asyou move the mouse—for example, if the stream
toleranceis 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 aminimum
interval of 10 map units. Stream tolerance is measured in map
units.

subtypes

Although all objectsin afeature 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.

symbol

A graphic pattern used to represent a feature—for example, line
symbols represent arc features; marker symbols, points; shade
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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 featuresin alayer.
A characteristic of afeature may influence the size, color, and
shape of the symbol used.

synchronization version

A version created in a check-out ArcSDE geodatabase when a
check-out is made to that geodatabase. Thisversion is created as
achild 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

InArcMap, lists al 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 belinked to map features.

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 using atagged value.
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target layer

Used in ArcMap editing, a setting in the Target layer dropdown
list that determinesto which layer new features will be added.
Thetarget layer is set by clicking alayer 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. Ticsallow
al coverage features to be recorded in a common coordinate
system such as Universal Transverse Mercator (UTM). Ticsare
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 metersfor UTM.

tolerances

A coverage uses many processing tolerances (fuzzy, tic match,
danglelength) 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 ArcCatal og.

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 toolsin
the ArcMap Editor, the shape of each of those featuresis
updated.
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topological feature

A feature that supports network connectivity that is established
and maintained based on geometric coincidence.

topology

1. In geodatabases, relationships between connected featuresin a
geometric network or shared borders between featuresin a

topol ogy.

2. In coverages, the spatial relationships between connecting or
adjacent features—for example, arcs, nodes, polygons, and
points. The topology of an arc includesits from- and to-nodes
and itsleft and right polygons. Topological relationships are built
from simple elementsinto 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 alinear feature, part of the
boundary of an areafeature, or both.

topology cache

A temporary collection of edges and nodes used in ArcMap to
query and edit the topological coincidence between features. The
cacheisbuilt for the current display extent and is stored in the
computer’smemory.

topology rules

An instruction to the geodatabase defining the permissible
relationships of features within agiven feature class or between
featuresin two different feature classes. Topology rules are
compared against the featuresin 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 atopology

GLOSSARY

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 asinserting arow into atable.

2. Alogical unit of work as defined by a user. Transactions can be
data definition (create an object), data manipulation (update an
object), or dataread (select from an object).

true curve
Seecircular 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

Theidentification used for authentication when auser logsinto a
geodatabase.

See also password.

validate (topology)

The process of comparing the topology rules against the features
in the dataset. When you validate a topology, features that violate
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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 feature
classes or rules have been added to the map topol ogy.

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 aternative 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 aset of ordered X,y coordinates that definesaline or
polygon feature.

2. A point that joins two segments of afeature. 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.

work flow

An organization’s established processes for design, construction,
and maintenance of facilities.
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work order

One specific task that proceeds through each stage of an
organization’swork flow processes such as design, acceptance,
and construction in thefield.

workspace

A container of geographic data. This can be afolder that contains
shapefiles, an Arclnfo workspace that contains coverages, a
personal geodatabase, or an ArcSDE database connection.
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A

Absolute mode

see digitizing mode 229
Active dataframe

defined 229
Adjust

finishing spatial adjustment 138
Adjustment

choosing the data to adjust 130

previewing 137
Adjustment method

selecting 125, 131, 142
Advanced Editing toolbar 118
Alias

defined 229

described 178-181

feature class 179

field 15, 179-180

table 181
Aligned dimension

defined 229
Annotation

advanced labeling expressions 39

creating 194

defined 229

feature-linked

creating 194
editing 36

inArcCatalog 176
Annotation class

creating 203

Annotation feature class. See Annotation:

class; Annotation class
Annotation features. See Annotation
Arc
feature classes
and coverage topology 217
Arc—node topology
defined 229

ArcCatalog
creating folder connection 8
creating schema 173-174
getting help 6
mini-browser 177
previewing data 175-176
tree 8, 175, 177
ArcEditor
functionality 2
Arcinfo
functionality 2
Arclnfo workspace
defined 229
ArcMap
adding atopology 111
and layers 201
ArcEditor license 45
Arclinfo license 45
ArcView license 45
editing geodatabases 45
editing shapefiles 45
licensing for editing 76
releasing database lock 90
Selectable layers 243
ArcSDE
defined 230
ArcView
functionality 1
Association. See Relationships
Attribute domains
advantages of 2
coded value domain
code description 183
codes 183
described 183
in ArcMap Editor 41
creating 182
defined 230
described 182
mentioned 181
merge policy
described 183
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Attribute domains (continued)
range domain
described 183
split policy
described 183
valid values 183
Attribute Transfer Mapping 151
Attribute Transfer tool 149, 155
Attribute validation rule. See Attribute
domains. See also Attribute domains
Attributes
adding 50
dialog box
defined 230
editing inArcMap 15, 40
rules. See Attribute domains
tables
defined 230

B

Behavior 173-174, 186, 193
adding to features 177-181
Bookmarks 13, 60
Buffers
defined 230
Building a Geodatabase
see for moreinformation 6

C

CAD (computer-aided design)

CAD feature class

defined 230

defined 230

importing features from 85

loading features 86

snapping features when loading 88
CASE tools. See also UML model
Centroid

defined 230
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Check in
described 230
Check out
described 231
Check-out
geodatabase
defined 231
version
defined 231
Circle
defined 231
Circular arc
defined 231
Classification 202
Cluster tolerance 205
default 222
defined 231
described 77, 91
setting 91
setting for map topology 77
Clustering
defined 231
Coded value domain 41
editing attributes with 16
Coincident
defined 231, 236
Column
defined 231
Complex edge 40, 190. See also Network
features
Complex junction. See also Network features
Composite relationships. See Relationships:
composite
Compression
defined 231
Computer-aided design (CAD)
defined 231
Conflict
defined 231
Connectivity
defined 232

Connectivity rule 39
Connectivity rules
advantages of 2
defined 232
edge-edgerule
creating 193
default junction 39, 193, 234
edge-junction rule
creating 192
defined 236
in ArcMap Editor 36
mentioned 184, 189
Constraint
edit sketch 54
Constraints. See also Attribute domains
defined 232
Construct features
defined 232
Construct Featurestool 117, 120
Contiguity
defined 232
Control
defined 232
Control points
defined 232
for digitizing 58
Converting data. See Importing data; Loading
data
Coordinate
defined 232
Coordinate system
defined 232
importing for adataset 211
Copying and pasting features 67
Coverage
defined 232
loading selected feature classes 219
mentioned 173-174, 177, 203
Coverages
discussion of topology in 217
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Cracking. Seealso Topology: validation

defined 233
Create new feature
edit task 49
Creating atopology 204
Creating polygons
from lines and points 107
Current task
defined 233
Curve
creating 54
Custom
behavior
defined 233
feature
defined 233
object. See also Behavior
defined 233
Custom behavior. See Behavior
Custom feature. See Behavior
Custom object. See Behavior
Custom rules. See Validation rules

D

Dangle
causes of 97
Dangling arc
defined 233
described 93
tolerance
defined 233
typesof 95
Data
defined 233
integrity
defined 233
source
defined 233
Datadictionary 178
Dataframe
defined 233

INDEX

Datatype
defined 234
Dataview
defined 234
Database
defined 234
Dataset 175-176
creating new 211
creating topology in 91, 204, 221, 222
defined 234
setting precision for 213
setting spatial reference 212
Decimal degrees
defined 234
Default
cluster tolerance 222
Default junctions
junction type
defined 234
Default value
advantages of 2
associating with a subtype 184-186
for an attribute 16, 17, 39
Deleting
features with topology errors 101
Digitizer
configuring puck buttons
using WinTab manager setup program
disabling digitizing mode 65
setting up 57
Digitizer.dll. See also Digitizer: setting up
Digitizing
defined 234
described 57
enabling digitizing (absolute) mode 59
finishing your digitizing session 66
heads-up 48, 57
in point mode 61
in stream mode 62
mode
defined 234
preparing the map 57

Digitizing (continued)
registering your map 57
setting control points 58

Digitizing mode
described 59

Dimension
styles 42

Dimension feature class
defined 235

Dimension features
construction methods

defined 234
creating 41
defined 234
types 42

Dimension style
defined 235

Dimensioning toolbar 42
defined 235

Direct connect
defined 235

Dirty areas 106
defined 235
described 102
viewing 102

Disconnected editing
defined 235

Displacement link
spatial adjustment 124

Displacement links 128
adding 125, 133, 145
described 125, 133
for edgematching 140
multiple 128

Distance units
defined 235

Domain
coded value 16

Double precision
defined 235

Dragging features. See also Moving features
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E

Edge. See also Topology: edge
Edge (topology)
described 26
editing with amap topology 78
editing with map topology 75
Edge element. See also Logical network
defined 235
Edge features. See Network features
Edge—Edgerule
defined 235
Edge-Junction cardinality
defined 235
Edge-Junction rule
defined 236
Edgematching 140
spatial adjustment method 140
Edit
coincident parts of features
with map topology 75
Edit cache
see Map cache 236
Edit session. See also Editing; Editing in
ArcMap
defined 236
Edit sketch 38, 47
constraints 54
Edit tasks 47, 49
Editing 173-174, 176, 182. See also Editing
inArcMap
map topology with ArcView 76
selecting the data to edit 52
setting the current task 49
for use with adigitizer 60
Editing in ArcMap
Attributes diadlog 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 236
Ellipse
defined 236
Embedded foreign key 188
Error
defined 236
selecting atopology error 97
topology 19
Error Inspector
filtering types of error 114
opening 21, 96
sorting errors by type 114
Error symbol
changing 112
Errors
fixing multiple errors at one time 105
showing examples for arule 21
ESRI Annotation Feature. See Feature type
Exceptions
generating asummary of 105
Extend
advanced editing tool 119
line features 71, 73
lines to correct undershoots 99
multiple undershoots 106
undershoot topology error 100
Extent
and precision 214

F

Feature. See also Feature class; Feature
type; Object
attribute table
defined 236
defined 236
editing. See also Editor toolbar
mentioned 173-174
simple 244

Feature class
adding to atopology 92, 108
and geometric networks 189
and importing data 177
and subtypes 182
defined 236
inArcCatalog 9, 176
Feature classes
in atopology 20
in coverages
and topology 217
Feature dataset
and geometric networks 189
and importing data 177
creating new 211
creating topology in 91, 204, 221, 222
defined 237
inArcCatalog 176
setting precision for 213
setting spatial reference 212
Feature type
network. See also Network features
topological 246. See also Topology
Feature-linked annotation. See Annotation. See
also Annotation
Field
defined 237
Finish sketch 50
Fix Topology Error tool 99
fixing multiple errors with 106
Folder connection 175
Foreign key 188
Fuzzy tolerance
defined 237

G

Geodatabase
defined 237
editing with ArcEditor or Arcinfo 2
feature classes
editing with map topology 76
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Geodatabase data model

defined 237
Geodatabase topology. See Topology
Geography Network

data source 79
Geometric network 2

advantages of 2

Build Geometric Network Wizard 189

building 189, 189-193

defined 237

described 11, 34

editing 7, 34

flow direction 191

mentioned 203

network weights 191
Georelational data model

defined 237

H

Heads-up digitizing 48
Hotkey

pan and zoom while editing 80
Hotkeys

increase productivity with 39

Identity links 128
adding 137
Importing data
coverages 177-179
from CAD drawings 85
tables 180
Index
defined 237
Instance
defined 237
Intersect
defined 237

INDEX

Item
defined 238

J

Junction element
defined 238
Junction feature class
creating 191
sinks 191
sources 191
Junction features. See Network features
default 39

K

Key field 188. Seealso Foreign key; Primary
key
Keyboard shortcut
described 39
pan and zoom while editing 80

L

Label point
defined 238
Layer
defined 238
Layer files
creating 201, 203
described 201
Layout view
defined 238
L eft—right topology
defined 238
Line features
creating 52
extending 71
trimming 71
Linear dimension
defined 238

Links
types of for spatial adjustment 128
Load Objects command
adding to ArcMap 86
Load rules
fromrulefile 225
Loading coverage data
for atopology 210
Loading data
from a CAD drawing 85
Logical network 40. See also Geometric
network
defined 238

M

Map. Seealso ArcMap
defined 238
Map cache
defined 238
Map document
defined 239
Map topology
creating 77
defined 239
described 76
editing adjacent features 75
editing shared edge 79
editing with ArcView 45
editing with Topology Edit tool 75, 78
Map units
defined 239
Master check-out version
defined 239
Master geodatabase
defined 239
M easurements
adding verticesusing 53
Merge policy
defined 239
setting 183
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Minimum bounding rectangle
defined 239
Modify Featurestask 73
Move
features by dragging 69
features with atransformation 124
Multipart feature
defined 239
Multiple Displacement Links
spatial adjustment tool 135
Multiple errors
fixing at onetime 105
Multipoint feature
defined 239
Multiuser geodatabase
defined 239
Multiversioned. See Version; Versioned data

N

Natural Neighbor
spatial adjustment options 131
Network connectivity 36
maintaining 34
Network feature class. See also Edge feature
class; Junction feature class
Network features
edges 190
feature class. See Edge feature class
junctions 39
Network trace
defined 239
mentioned 2
Node
defined 239
described 26
editing with map topology 75
limiting selectionto 83
moving a specified distance 83
symbology of 78
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Null value
defined 240

O

Object
and relationships 187
defined 240
mentioned 182
Object class
defined 240
Object Loader. See also Loading data
Overshoot
dangle error type 97
defined 240
trimming 98

P

Pan
defined 240
to atopology error 115
Password
defined 240
Pasting
features. See Copying and pasting features
Personal geodatabase
creating new 210
defined 240
Planarize
defined 240
tool 121
Point
defined 240
Point mode digitizing. See also Digitizer
defined 240
described 61
Polygon
and coverage topology 217
creating from line features 116
creating from lines and points 107
defined 240

Polygon feature
creating 48
Polygon features
creating 47, 48, 122, 149, 158
Post
defined 240
Precision
defaultsfor adataset 213
of dataset
setting 214
of spatial reference
relation to cluster tolerance 91
relationship to extent 214, 215
relationship to extent of dataset 205
Precision (dataset)
defined 234
Preliminary topology
defined 240
Preview
spatial adjustment 137
Primary key 188
Projection
defined 241
Property
defined 241
Pseudonode 241
Puck. See Digitizing
Pull check-in 241
Push check-in 241
Pyramids
defined 241

Q

Query

defined 241
Quick-reference

to topics in other books 5
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R

Radius
defined 241
Rank
changing for afeature class 223
defined 241
of feature classes in topology
described 92
setting for afeature class 92
Raster
defined 241
RDBMS (relationa database management
system) 178
Reconcile
defined 242
Record
defined 242
Reference data
defined 242
Region
feature classes
and coverage topology 217
Relate
defined 242
Related table
editing valuesin 14
Relational database management system
(RDBMS) 178
defined 241
Relationa join
defined 242
Relationship
defined 242
Relationship class
advantages of 2
cardinality 188
creating 187-188
defined 242
described 10
editing in ArcMap 15

INDEX

Relationship class (continued)
foreign key. SeeForeign key
mentioned 9, 176
origin class 187
path labels

backward path label 187-188
forward path label 187-188
primary key. SeePrimary key

Relationships
editing 7
mentioned 176

Remote geodatabase. See SDE: geodatabase

Reporting measurements. See Measurements:

setting number of decimal places for
reporting
Reshape edge
topology edit task 81
RMS error
reducing 59
Root mean square (RMS) error
and control points
digitizing 58
Rotate
features with atransformation 124
features with the edit tool 68
Route
feature classes
and coverage topology 217
Row. See also Object
defined 242
Rubbersheet
spatial adjustment method 131
Rubbersheeting
spatial adjustment 128
Rule
adding to atopology 92, 109, 207, 224
connectivity
defined 242
in atopology 20
loading from arule set file 225
topology
defined 242

Rule set file
loading rules from 224

S

Saving edits 51, 89
Scaling features 70
with atransformation 124
Scanning
defined 243
Schema
defined 243
SDE. SeeArcSDE
SDE for coverages. See ArcSDE
SDE server 243
Segments
creating
paralel to existing 54
parametric curves 54
defined 243
Select
defined 243
Selectablelayers
defined 243
Selected set
defined 243
Selection anchor
defined 243
Server
defined 243
Shape
defined 243
Shapefile
defined 243
editing with ArcView 45
editing with map topology 76
Shared
edge 31
Shared boundary
defined 243
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Shared edge
editing with map topology 79
moving 26, 31
reshaping 81
Shared features
and topology elements 31
showing 78
Shared geometry
editing with map topology 75
Shared node
moving 31, 83
Shared vertex
defined 243
moving 80
Shortcut
hotkeys 39
Show errors
showing examples for arule 21
Show shared features 78
Similarity Transformation
spatial adjustment method 125
Simplefeature
defined 244
Single precision
defined 244
Sketch
constraints
defined 244
defined 244
operations
defined 244
Sketch tool 38, 47, 49, 53
Snap tolerance 190
Snapping 47
agent 244
defined 244
environment
defined 244
priority
defined 244
properties
defined 244
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Snapping (continued)
setting the snapping environment 48
snap tolerance
defined 244
when loading CAD features 88
Sourcefield
for attribute transfer 152
Spatial adjustment 122
methods 125
previewing 137
Spatial Adjustment toolbar 123
Spatial database
defined 245
Spatial domain
defined 245
Spatial extent. See extent
and precision 214
Spatia join
defined 245
Spatial reference
defined 245
precision
relation to cluster tolerance 91
setting for adataset 211, 213
shared by feature classesin dataset 211
spatial domain 245
Split policy. See also Attribute domains
defined 245
Split-move
topology node 31
Splitting an edge 29
SQL (Structured Query Language)
defined 245
Stream mode digitizing. See also Digitizer
defined 245
described 62
Stream tolerance
defined 245
described 62
setting 62
Structured Query Language (SQL)
defined 245

Subtypes

advantages of 2

and symbology 202
creating 184-186
defined 245

described 9, 182
editing 7

editing inArcMap 15
in geometric network 34
mentioned 173-174, 181
subtype code 184

use in topology rules 20

Summary

of topology errors
generating 105

Symbol

defined 245

Symbology 201

defined 246

Synchronization version

T

defined 246

Table

and importing data 178-181

and subtypes 182

defined 246

INFO 173-174, 176, 177-181, 187, 203

Table of Contents

defined 246

Tabular data

defined 246

Tagged values

defined 246

Tangent curve

creating 54

Target field

for attribute transfer 152

Target layer

defined 246
for editing 49
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Tic
defined 246
Tolerances
defined 246
Topological association
defined 246
Topological feature
defined 247
Topology
adding feature classes 108
adding rules 92, 109
adding toArcMap 94, 111
advantages of 2
cleaning-up datawith 90
correcting digitizing errors 90
creating 91, 204, 222
defined 247
described 10, 19
discussed 2, 9
edge
defined 235
editing 7
in ageodatabase 204
network topology 36. See also Network
connectivity
properties 20
structuring relationships of features 204
validating 19
validating current extent 33
viewing rules 20
Topology cache 29
defined 247
Topology Edit tool 26, 29
editing map topology 78
use of with amap topology 75
Topology error
discussed 19
generating asummary of 105
searching for 96
symbolsfor 95
Topology layer 20
described 95
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Topology rule
adding 92, 207
creating 90
creating for subtypes of features 205
described 207
loading from rule set file 224
using subtypes with 20
viewing 20
Topology rules. See Rule: topology
Topology toolbar
adding 13
adding toArcMap 76
Tracing
defined 247
Transaction
defined 247
Transferring attributes
and spatial adjustment 149
Transformation
spatial adjustment method 124
Trimming
lines with overshoots 98
Trimming line features 71
True curve
defined 247

U

UML model
setting tagged values 246
Undershoot
dangle error type 97
defined 247
described 99
fixing multiple 106
type of dangle error 98
Union
defined 247
Username
defined 247

Vv

Validate
on creation 209
Validate topology
and dirty areas 102
defined 247
inArcMap 104, 117
in current extent 19, 33
on creation 93, 111, 226
Validation rules. See also Attribute
domains; Connectivity
rules; Relationship rules
defined 248
editing with 7
mentioned 7, 173-174
Version
defined 248
transaction. See Transaction
Vertex
creating
at absolute coordinates 55
defined 248
moving 80
moving by dragging 80
Vertices
deleting multiple while streaming with a
digitizer 62
Virtual page
defined 248

w

Win Tab. See Digitizer
Wizard
defined 248
Work flow
defined 248
Work order
defined 248
Workbook
estimated time to complete 4
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Workspace
defined 248

X

XY domain
defaults for adataset 213
extending beyond default 213
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