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The ArcGIS system • 1

THE ARCGIS SYSTEM

What is ArcGIS 8.3?
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2 • What is ArcGIS?

ArcGIS 8.3 is scalable
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GIS data management
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4 • What is ArcGIS?

Geographic data models
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File-based models: coverages, shapefiles, and
others
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The geodatabase model
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Inside the geodatabase

Feature class

Table

Relationship class

Domain

A collection of rows, each containing the same fields.
Feature classes are tables with shape fields.

A table with a shape field containing point, line, or
polygon geometries for geographic features. Each row
is a feature.

Associates objects from a feature class or
table to objects in another feature class or
table. Relationship classes can optionally
have user-defined fields.

Feature dataset

Contains spatially-related feature classes together with
the topology and network objects that bind them.
Feature classes in a feature dataset have a spatial
reference.

Defines a set or range of valid
values for a field.

A geodatabase is a store of geographic data implemented with the relational database of your choice. All
geodatabase elements are managed in standard DBMS tables using standard SQL data types.These are
some of the structural elements of a geodatabase that you will use to develop your geographic data model.

ObjectID
Predefined fields User-defined fields

Rows

Columns

Integrity rules that define the behavior of
geographically-integrated features.

Topology

RulesFeature class Rank

ObjectID
Predefined fields User-defined fields

Shape

Code
0

1

2

Description

Primary key Foreign key

Contains survey measurements which are used to
calculate coordinates linked to feature geometries 
in survey-aware feature classes.

Survey dataset

Survey points

Measurements Computations

Coordinates

Rules for managing connectivity among features 
in a set of feature classes.

Geometric network

Raster dataset

Contains rasters which
represent continuous geographic
phenomena.

XZYXZY

Metadata document

Can be associated with every dataset 
in the geodatabase.

XML

Features
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What is topology?
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Building on traditional database design
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ARCGIS DESKTOP

What is ArcGIS Desktop?
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ArcMap
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ArcCatalog
����
��.���%������%����������%�����#�������1������������

�%%������#��
�������*�������%#�������%������&��!��������

������������������������������"����������"�$��!���"����

�����������������"�=#���%��$��!���������������"����

�����������������������#��#���������#�����������������

%�����*

*�����-��� ���
�� ����������

�� ��
���
�� ��
����� ��� ��

���	�
���
���
��
��'���

$���� !�
�� 
������#��!����� ���
���
���
��

.��'��!� ����������� �������
����

#��!� %�����	


��
�� ���������

ch02_ArcGIS_Desktop.p65 11/5/2002, 5:01 PM11



12 • What is ArcGIS?

ArcToolbox
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Putting them all together
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Compatible data formats
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Personal geodatabase
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CAD dataset

Coverages

Shapefiles

DBF table

TIN

Layers

CAD drawing
DAT table

ArcSDE Connection

ArcIMS Connection

Metadata Server

Raster image
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What are ArcView, ArcEditor, and
ArcInfo?
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Geo-
processing

Map
analysis

Editing

GIS data
management

Data
support

Cartography

Developer
tools

ArcInfo onlyArcEditor and
ArcInfo

ArcView, ArcEditor, and
ArcInfo

Work with shapefiles, geodatabases,
and ArcIMS services

Work with Geography Network SM

Work with any DBMS
Work with many table formats
Read access to any geodatabase
Work with many raster formats

+

+

Full read-write and
transactional access
to any geodatabase
Load rasters into
DBMS with ArcSDE

Advanced mapping and query
Map authoring
Map templates
Thousands of symbols and styles

ArcPlot:
command-based
mapping application

Advanced map analysis
Report writing
Charting and business graphics

New ArcCatalog application for GIS data
management
Schema management for shapefiles
Metadata creation and management

Schema management
for coverages and
geodatabases
Version management
on any multiuser
geodatabase (ArcSDE
required)

Edit shapefiles and simple, personal
geodatabases

ArcEdit: command-
based coverage editing
application

Edit all geodatabases
Versioning tools
Dimensions

Perform simple geoprocessing and data
conversion
Create shapefiles and simple, personal
geodatabases
Load shapefile data into simple, personal
geodatabases

Create and load
advanced
geodatabases

Arc: command-based
application
Full geoprocessing and
data conversion
Vector overlay
Managing map sheets
Map projection and
coordinate management
Remote geoprocessing
server

Customization with VBA
ArcObjects™ COM Library
GUI customization

AML™ & ODE in
ArcInfo Workstation

+

+ +

+ +

+
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Because ArcView, ArcEditor, and ArcInfo all share a
common architecture, users working with any of these
clients can share their work with other users. Maps, data,
symbology, map layers, custom tools and interfaces,
reports, metadata, and so on, can be accessed
interchangeably in all three products. This means that you
get the benefit of using a single architecture, minimizing
the need to learn and deploy several different
architectures.

In addition, map data, and metadata created with
ArcGIS Desktop can be shared with many users through
the use of free ArcReader seats and advanced GIS Web
services using ArcIMS.

The capabilities of all three levels can be further extended
using a series of optional add-on software extensions such
as ArcGIS Spatial Analyst and ArcPress™for ArcGIS. For
more information on the extension software, see ‘Optional
extensions for ArcGIS Desktop’ later in this section.

ArcGIS Desktop is available in three options: ArcView, ArcEditor, and ArcInfo. All three share a common user interface and
developer tools and work with the same data.
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What is ArcView 8.3?
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What is ArcEditor 8.3?
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ArcEditor ArcView
Data creation

Edit geodatabases stored in a multiuser
DBMS
Manage and edit topologies, networks, and
relationships
Establish relationships between feature
classes or attributes
Create and edit multiple versions in
multiuser geodatabases
Resolve conflicts between versions in
multiuser geodatabases
Create and edit dimension features
Define dimension feature attributes
Create feature-linked annotation, linked to
features in the geodatabase
Catalog and edit geometry networks
Support for large continuous raster datasets
Subdivision plan entry and COGO editing
Manage historical versions
Database extract, check-out, and check-in
Integrated field editing with ArcPad

Data management

Loading data (including rasters) into
multiuser geodatabases
Creating subtypes for geodatabases
Creating logical networks for geodatabases

ArcMap
ArcCatalog
ArcToolbox
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What is ArcInfo 8.3?
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ArcInfo ArcView

Data management

Coverage creation and
management

� Capturing and editing survey data
(COGO)

� Vectorizing raster images (ArcScan)
� Creating and maintaining topology
� Establishing z-values on nodes
� Native coverage editing environment
� Conflation tools

Spatial relationships and analysis

� Contiguity tools to find adjacent areas
� Complete dynamic segmentation
� Supply and demand analysis (location

allocation)
� Solving complex routing problems
� Querying regions
� Classic spatial overlays (Union,

Intersect, and Identity)

ArcEditor

Customization environments

� Complete ArcToolbox application
� Direct data conversion for more than 30

other data formats (ADS, DFAD, DIME,
DLG, VPF, and so on) into a native
ArcInfo format

� Reading and converting several raster
and CAD formats

� Building geometric networks
� Defining a projection and projecting data
� Building topology
� Data transformation
� Map overlay and buffer
� Map sheet manipulation
� INFO table management

� ODE components: ARC Automation
Server, ArcPlot, ArcEdit, and Grid OCX

� Java Beans: Arc Bean, ArcPlot Bean,
ArcEdit Bean, and Grid Bean

� ARC Macro Language (AML)—a 
platform-independent scripting language 
used for application development in the 
ArcInfo Workstation environment

ArcInfo Workstation support

� Arc
� ArcPlot
� ArcEdit
� AML and ODE
� Full legacy system support

ArcMap
ArcCatalog
ArcToolbox
(full version)
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Managing ArcGIS Desktop
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Optional extensions for
ArcGIS Desktop
(�����������%�
��
����+��������������$��%�&%��!���

$�������4*5*�(����!�%%���%%�!�����#�#�����%�����*

�+����������%%�!���#�����������������"��#������������

�����������������������)����������%����%����*�
%%

�+�������������&��#����&�����������#��2
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ArcGIS
Survey
Analyst

ArcGIS
Spatial
Analyst

ArcGIS
3D Analyst

ArcGIS
Tracking
Analyst

ArcGIS
StreetMapTM

USA

ArcGIS
Geostatistical
Analyst

Comprehensive survey information
management using the
geodatabase
Advanced survey computation
Improved GIS data accuracy via
links to survey locations

Time-based map display and rendering
Playback tools (Play, Pause, Forward,
Rewind)
Work with any time-based data (e.g.,
features that move/change or whose
values change through time)

Complete nationwide streets database
Nationwide geocoding

European street mapping and
geocoding

ArcSceneTM: real-time
interactive 3D scenes
Scene views in ArcCatalog
3D Modeling tools
ArcTINTM tools

Advanced kriging and surface
modeling
Exploratory spatial data analysis
tools
Probability, threshold, and error
mapping

Advanced raster modeling
ArcGridTM calculator with ArcGrid
algebra
VBA for raster analysis

ArcGIS
StreetMap
Europe

MrSID®

Encoder
for ArcGIS

ArcGIS
Publisher

Maplex
for 
ArcGIS

ArcScanTM

for
ArcGIS

ArcPress
for
ArcGIS

TIFF/LZW
Compression

ArcGIS
Schematics

Advanced map printing

Right to use Unisys® patent for
writing compressed data using
TIFF/LZW

Integrated raster-vector editing
Vectorize features from raster
Raster snapping
(Requires an ArcEditor or ArcInfo license)

Database-driven schematic rendering
and display
Schematic views of GIS networks and
tabular information
Multiple schematic representations

Advanced label placement and conflict
detection for high-end cartographic
production
Greatly simplifies the labor-intensive
placement of map text

Publish ArcMap documents as PMFs for
use with free ArcReader seats
Also used with the ArcMap Server
extension to ArcIMS

Image compression and mosaicking
Up to 500 megapixels
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ArcGIS Spatial Analyst

��
���������%�
��%�������$�������&�������������

��!���#%� ������%� ����%���� ���� ���%����� ����#���� ����

�%%�!� ��#� ��� ������"� =#���"� ���"� ���� ���%�1�� ��%%)

&����� ������� ����*� 
��
��� ������%� 
��%���� �%��� �%%�!�

��#�����������������������������:$���������%����*�0����


��
���������%�
��%���"���#���������$���������������&�#�

��#������"����������������%���%����������"�������#���&%�

%��������"�������%�#%�����������#�#%����������������$�%���

�������������������������*

&���  ��
��� (������
���� ��������� ����


��� ����	
� 
��
���� ����%�
� ������!�

������ ��� ����� 
�� �������� ���
��

��������� ��� ��%� ������� ��� ���
��

��%����

����	
� 
��
���� ����%�
� ���'����� 
����� ���� ��
��������� 
��� ���
�����
%� ��� ����
������ ���'��� 
��� ���


���
����� ����
����� ���� ���!�� ��� ������

ch02_ArcGIS_Desktop.p65 11/5/2002, 5:02 PM25



26 • What is ArcGIS?

ArcGIS 3D Analyst
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ArcGIS Geostatistical Analyst
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ArcGIS Survey Analyst
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ArcGIS StreetMap USA and
StreetMap Europe
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ArcGIS Tracking Analyst
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ArcScan for ArcGIS
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ArcGIS Schematics

Automatic Schematic Generation for ArcGIS

ArcGIS Schematics (formerly known as NG Spatial)
automates database-driven schematic and geoschematic

graphical representations. Regardless of the network
(electrical, gas, telecommunications, or tabular networks),
ArcGIS Schematics generates on-demand network graphs
and schematics. The following schematic representations
were made using ArcGIS Schematics.

These are schematic representations of a Telco network, with an inside plant schema shown in the top-right graphic.
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Maplex for ArcGIS
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ArcGIS Publisher
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WHAT IS ARCSDE?

• Provide long transaction and version support for your
DBMS, allowing support for many GIS data
management work flows.

• Serve multiple ArcGIS users anywhere on your
network. Centralizing your DBMS server significantly
enhances performance for large, multiuser systems.

• Open your ArcGIS geodatabase to other users who
use MapObjects®, ArcView GIS 3, and CAD
applications.

• Serve your data openly using ArcIMS services.

• Build OGC-compliant applications that work with
features in your geodatabase.

• Build SQL applications that work with the tables and
rows in the geodatabase.

ArcSDE is the GIS gateway to relational databases. It
allows you to manage geographic information in your
chosen DBMS and serve your data openly to
ArcGIS Desktop, ArcIMS, and other applications.
ArcSDE is a key component in a multiuser ArcGIS
system. It provides an open interface to relational
database management systems and allows ArcGIS to
manage geographic information on a variety of different
database platforms including Oracle, Microsoft SQL
Server, IBM® DB2®, and Informix®.

ArcSDE acts as the gateway between the rest of ArcGIS
and your relational database. When you need a large,
multiuser database that can be edited and used
simultaneously by many users, ArcSDE adds the necessary
capabilities to your ArcGIS system by enabling you to
manage your shared, multiuser geodatabase in a DBMS. It
does this by adding a host of fundamental GIS
capabilities.

ArcSDE allows you to

• Manage and maintain your geodatabase in the DBMS
of your choice.

ArcSDE acts as the gateway between ArcGIS and your relational database.

ArcView ArcEditor ArcInfo HTML
Viewer

ArcExplorer
(JavaTM Edition)

ArcIMS Server

ArcSDE Gateway

Database

ArcSDE Gateway
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Why would you use a DBMS?
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Open DBMS
management

Long
transaction
support

High
performance
and open
data access

ArcSDE allows you to manage geographic information in any one of four
DBMSs:
Oracle, Microsoft SQL Server, Informix, or IBM DB2.

ArcSDE provides long transaction and version support for the DBMS. Data
management work flows, such as multiuser editing, history, check-out/check-in,
and loosely coupled replication rely on a long transaction and versioning.

ArcSDE provides a high-performance application server that optimizes
specialized spatial queries and feature behavior.
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Why use ArcSDE?
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Multiuser geodatabase

Personal geodatabase

DBMS

ComputerComputer

Personal
DBMS

Geodatabases can scale from small, single-user personal
databases to very large enterprisewide multiuser

databases.  ArcSDE enables DBMSs of any scale to be shared
by many users.

Computer

Any
ArcGIS Client

ArcSDE Gateway

Any
ArcGIS Client

Computer Computer
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organization. Simply put, their GIS must adhere to IT
standards, the GIS data should be managed as an integral
part of the organization’s data holdings, and access to
this data must be open and easy. The main role of
ArcSDE and the geodatabase is to manage the integration
between a GIS and a DBMS.

To grow your GIS

Geodatabases can scale from small, single-user databases
to large, enterprisewide multiuser databases. The primary
role of ArcSDE is to enable your geodatabase to be
shared by many users across any network and to scale its
size to any level necessary to meet your requirements.

ArcSDE connection configuration
options
When configuring ArcGIS for a work group, department,
or enterprise, you will need to implement a central
multiuser geodatabase. ArcGIS seats—ArcReader,
ArcIMS clients, ArcView, ArcEditor, and ArcInfo—will
be distributed throughout your organization, and perhaps
beyond. ArcGIS users will access shared data managed in
a central geodatabase through ArcSDE.

ArcSDE can be configured to connect client applications
to a DBMS directly or to run as an application server near
the DBMS. There are advantages to each configuration,
depending on your needs.

Direct connection configuration

ArcSDE can be configured to use direct connections. The
client applications connect directly to the DBMS without
using an application server. Each ArcGIS and ArcIMS
client has the ArcSDE direct connection capability built
in. For example, ArcEditor and ArcInfo will look for an
ArcSDE keycode to enable editing and manipulation of
the central geodatabase.

The direct connection configuration is often easier to
install and administer. There is no need for installing and
administering the ArcSDE application server. This
configuration allows for increased scalability because it
offloads work from the server to each connected client.

Application server configuration

Currently, the most common ArcSDE configuration
includes an ArcSDE Application Server. The application

server allows you to serve geographic data from a large,
central geodatabase on UNIX®, Linux®, and Windows
servers to many users across a standard network. The
ArcSDE Application Server is typically located on the
same hardware platform as your DBMS. The application
server configuration can offer performance advantages;
during editing, it may be faster due to the intelligent
ArcSDE client/server architecture.

ArcSDE has both a direct connection configuration and an
application server configuration.

Any Client

DBMS

TCP/IP

Server Platform

Direct Configuration

Any Client

DBMS

TCP/IP

Server Platform

ArcSDE Application Server

Application Server Configuration
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WHAT IS ARCIMS?
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The ArcIMS architecture
ArcIMS runs in a distributed environment and consists of
both client and server components. The ArcIMS server
components allow you to extend an Internet Web site by
including GIS capabilities. Your ArcIMS Web site can
deliver GIS data, maps, and applications.

With ArcIMS, you design and author a GIS Web site.
Many types of client applications can connect to and
use your ArcIMS Web site over the Internet, ranging
from the free HTML and Java viewers included with
ArcIMS to more advanced ArcGIS Desktop applications.

The ArcIMS architecture is highly scalable. Many
concurrent users can access your Web site, and
many simultaneous requests can be processed. With
ArcIMS, you can expand your server to accommodate
growth in demand over time. Because of its scalable
architecture, ArcIMS is as good a choice for small
organizations serving dozens of maps a day as it is for large
organizations serving hundreds of thousands of maps a
day.

The ArcIMS system consists of a series of clients (Java Viewer, HTML Viewer, and so on) that access GIS functionality and services provided by an
ArcIMS server. Client/Server connections are made over the Internet.

ArcExplorer
(Java Edition)

HTML
ViewerJava

ArcIMS System

ArcIMS Server

Web Server

ArcView, ArcEditor,
& ArcInfo Wireless

ApplicationsDataMaps
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ArcIMS services
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The ArcIMS Manager is
used to author, design,
and manage a complete
ArcIMS Web site.

ArcIMS works with most standard
Web servers such as Microsoft
Internet Information Server, Apache,
and iPlanetTM.

The ArcIMS Application Server
handles incoming requests, load
balancing, and service management.

The GIS services do the work
requested by the client from the
ArcIMS server. Results are
packaged as ArcXML messages
and delivered to the client.

ArcIMS works with all of your file-
based and DBMS-based GIS data.

Web Server
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ArcIMS Spatial Server
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ArcXML: The common language for
ArcIMS
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Authoring and managing an ArcIMS
Web site
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ArcIMS clients
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ArcExplorer—Java Edition
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ArcPad
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Wireless clients
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Custom clients
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What is g.net?

Background
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The NSDI and GSDI vision
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g.net: SDI building blocks from ESRI
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•   Publish GIS Data & Services

•   Document in Catalog

•  Network architecture
   (Distributed)

•  Loosely coupled

•  Internet standards

•  Many GeoServices

•  Many Clients

•  Metadata Servers

•  Open / Interoperable

•  Full GIS capabilities

Search Catalog and Find
Connect and Use
                    or
Checkout and Use
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How is ArcGIS used for SDI?
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How to participate in an SDI
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NOTES TO EXISTING ARCVIEW GIS USERS

Comparing ArcView GIS 3 to
ArcView 8.3
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Organization of ArcView GIS 3
(������������%�������������
��6��!�
���5����9�������
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��6��!�4*5��������#����*
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�������������������%��������������������%%�!��������*

All of the documents in
your ArcView GIS

session—views, tables,
charts, layouts, and

scripts—are
conveniently stored in

one file called a project
(.apr extension). The

project window’s
scrolling list of icons
allows you to choose

the document with
which you want to

work. Clicking on Tables
in the scrolling list
results in a list of

tables; on Views, a list
of views; on Layouts, a
list of layouts; and so
on. Double-clicking an
item in the list opens

it in a new window.
A view is a collection of
themes displayed in an

interactive map
window.

A view has a table of contents that lists the
themes in their display order as layers displayed
in that view. A theme is a set of related features
(streets, soil types, cities, and so on).

Tables contain descriptive (attribute)
information about map features.

A layout is a page on which you organize
views, scalebars, North arrows, legends, and

other map elements to create a
presentation-quality map.

A chart is a graphic representation of
data in a table. ArcView charts are

dynamically linked to ArcView map data.

Menus and toolbar buttons change when
switching between document types. The active
document is a layout; therefore, the tools shown
here are layout tools.
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Organization of ArcView 8.3
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Maps, graphs,
tables, and VBA

macros are stored
in a map document.

The table of
contents lists data
frames and layers.

Layers are sets of
features of the

same type (streets,
vegetation, soils,
and so on). They

are like themes in
ArcView GIS 3.

A data frame
groups layers that

are to be displayed
together on a map,

similarly to views
in ArcView GIS 3.

Add a layer by clicking
the Add Data button.

Toggle between
layout view and data
view by clicking the

view buttons.
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ArcView extensions at 8.3
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Importing ArcView GIS 3 projects and
legends into ArcMap
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���#��������*

Theme
Represents a set of features of the same type such
as streams, lakes, or highways. Exists only within the
parent project.

Project (.apr)
Organizes and stores information as views, tables,
charts, layouts, and scripts.

Map Document (.mxd)
Disk-based representation of a map that stores your
maps, graphs, tables, and macros.

Layer
Represents a set of features of the same type
such as streams, lakes, or highways. Persists
independently of the data frame and can be
shared with other users.

Data Frame
Groups sets of features (layers) that are displayed
together. Listed in the main table of contents and
displays in the main display area.

Add Data
Adds a new data layer to the active data frame.

Layout
Arrangement of views and map elements on a page.
Geographic analysis tools can't be used on a layout
because map elements are not "live". Multiple
layouts are supported.

Map in Layout View
Arrangement of data frames and map elements on a
page. Geographic analysis tools can be used
because map elements are "live". Layouts can be
dynamically altered using map templates. Only one
layout is supported.

View
Groups sets of features (themes) that are displayed
together. Has its own table of contents and display
area.

Table of Contents
Lists data frames with the layers they display.

Chart
Graphic representation of information about map
features and the relationships between them.
Common types are line, bar, and pie charts.

Graph
Graphic representation of information about map
features and the relationships between them.
Common types are pie, line, and bar graphs.

Select by Theme
Selects features based on their location in relation to
features of other themes.

Table of Contents
Lists themes in a particular view.

K
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C
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SQL Select
Selects features based on their attributes.

Convert to Shapefile
Exports selected features as a new shapefile.

Add theme
Adds a new theme to the active view.

Select by Location
Selects features based on their location in relation to
features of other layers.

Select by Attribute
Selects features based on their attributes.

Data>Export
Exports selected features as a new layer.

Promote
Moves selected records to the top of the table.

Show Selected
Shows only the selected records in a new table.

Avenue Script
A macro written using Avenue.

VBA Macro
A macro written using Visual Basic for Applications.

ArcView GIS 3 ArcView 8.3
Multiple document interface Single document interface
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Choose Import from
ArcView project from the
ArcMap File menu to
import an
ArcView GIS 3 project.
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New features and functionality beyond
ArcView GIS 3
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MIGRATING FROM ARCINFO WORKSTATION
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When to migrate
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Ensure you have the proper hardware and
operating systems
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ArcGIS
Desktop

Author, edit, 
and use GIS
information

Share
information
with others

ArcSDE

ArcReader
ArcIMS
Other clients

Manage
information
using DBMS
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Migration  stages
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Stage 1

Stage 2

Stage 3

Direct use of
existing data

Move to the
geodatabase for
data management
and editing

Convert
geoprocessing to
use ArcGIS 9.0

Use ArcGIS Desktop, ArcReader, and ArcIMS to
access and use existing file-based datasets for
mapping, analysis, GIS dissemination, metadata
capture, and so on.

Migrate data management from file-based
coverages to DBMS, including direct editing of the
geodatabase. Many implementations will be
possible using free personal geodatabases.
However, most large, multiuser systems will require
use of ArcSDE and a commercial DBMS.

At ArcGIS Desktop 9.0, a new geoprocessing
framework will be released. This will mainly affect
ArcInfo users and will provide a comprehensive
substitute for all the geoprocessing commands
in ArcInfo Workstation.
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Stage 1: Data use: Use ArcGIS and ArcIMS with
existing data
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Data use benefit: One application framework
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Convert to
shapefiles
and share
copies of
shapefiles

ArcInfo
Workstation

ArcGIS
Desktop

Load into
continuous
ArcSDE
feature classes

Can support
direct use of (and
conversion to)
any open format
(shapefiles and
so on)

Direct use of
multiuser
geodatabases

Direct use of
personal
geodatabases

Use of ArcIMS
to distribute
file-based datasets
as well as
geodatabases

In ArcInfo Workstation, most data-publishing strategies
require data conversion to a direct-use, open format, such
as shapefiles or ArcSDE feature classes. This often
requires that tiled coverage data be joined, converted to
the desired format (for example, shapefiles), and shared as
copies. This same strategy can be pursued with ArcGIS
because it supports all supported formats of ArcInfo
Workstation for data use.

Out-of-date copies can become an issue.

Notes

Data-sharing strategies
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Application framework

Not tightly integrated with other
applications (ArcView GIS 3 and so on), but
can use common datasets

Individual programs (Arc, ArcEdit,
ArcPlot, ArcGrid, and so on)

ArcInfo Workstation users require different systems to deploy GIS in their
organizations (for example, ArcView and MapObjects). Each product has an

independent user interface, data support, and customization tools.

ArcInfo Workstation ArcGIS Desktop

Collection of Integrated Windows Desktop
applications, including ArcScene,
ArcToolbox, ArcCatalog, and ArcMap

Command-based Windows-based user interface

Automate work flows and custom
GUIs using AML and ODE

Productive user interface supporting most
common GIS tasks. When necessary,
custom work flows and tools are built using
COM-compliant Windows developer tools,
such as VBA, VB, VC++, .NET, and so on.

UNIX and Windows support Windows only
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Data use benefit: Interactive mapping and
cartography
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Data use benefit: Common ArcGIS extensions
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Migrating your extensions

GRID

TIN

Spatial Analyst

ArcPress ArcPress

ArcScan ArcScan for
ArcGIS

COGO Core ArcEditor
and ArcInfo
Desktop functions

3D Analyst

Network
Network Analyst
(not available at
version 8.3)

ArcStormTM ArcSDE

Existing ArcInfo GRID users have access to both
Workstation GRID and ArcGIS Spatial Analyst.

Existing ArcInfo TIN users have access to both
Workstation TIN and ArcGIS 3D Analyst.

Existing ArcInfo NETWORK users have access to both
Workstation Network and ArcGIS Network Analyst.

Existing ArcInfo ArcPress users have access to
ArcPress tools for both ArcInfo Workstation and
ArcGIS Desktop.

Existing ArcScan for ArcGIS users have access
to ArcScan tools for ArcInfo Workstation, ArcEditor, 
ArcInfo on ArcGIS Desktop, and ArcView.

ArcStorm is used for tile-based coverage
management in ArcInfo Workstation for multiuser
editing. ArcStorm users will typically migrate to
using ArcSDE and the geodatabase.

COGO users apply traverse and other coordinate
geometry tools to edit coverages in ArcEdit. These
capabilities are now supported as core editing
operations in ArcEditor and ArcInfo.
More advanced survey management tools are
included with ArcGIS Survey Analyst, which is freely
available as an upgrade to all COGO users.

ArcInfo
Workstation

ArcGIS Desktop Notes
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Data use benefit: Full, standards-based metadata
support
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Getting started with data use
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Begin data and map use applications using
ArcGIS Desktop.

Work with existing data.

Begin to document your data holdings using
the Metadata Editor in ArcCatalog.

Share ArcMap documents with ArcReader,
ArcIMS, and other ArcView, ArcEditor, and
ArcInfo Desktop users.

Publish standard cartographic layers for
your ArcGIS users.

Migrate map production to ArcMap.

Migrate extension use to ArcGIS Desktop.

Begin Internet deployment using ArcIMS.

Starting points for beginning migration:
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Stage 2: Data management and editing using the
geodatabase
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Data management and editing benefit: All GIS
data in the DBMS
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ArcInfo
Workstation

Data in
ArcGIS

Notes

Workspace Geodatabase An ArcInfo workspace is a file-system folder holding a
collection of file-based datasets (coverages, Info files, and so
on). A geodatabase is a DBMS instance holding a collection
of table-based datasets.

Coverage Feature dataset A coverage is a collection of feature classes with a very strict
specification of topological relationships. A feature dataset is a
collection of feature classes with user-defined spatial relationships
and topologies.

Coverage
Attribute Tables

Geodatabase
tables

The coverage's attribute tables (PAT, AAT, and so on) in the INFO
database are maintained separately from the geometry. In the
geodatabase, geometry and attributes are maintained in a single
DBMS table (one per feature class).

INFO tables

DBMS table via
DBI

Text files
INFO tables
dBASE tables
DBMS tables
Any OLE DB
data source

ArcGIS supports the same tables supported in ArcInfo Workstation plus
many more formats.

Grids

Images

Image Catalogs

Raster dataset

Images

Raster catalogs

Supports full raster operations on numerous raster formats in
addition to grids: JPEG, ERDAS IMAGINE, TIFF, and so on, are
supported for storage and management in the geodatabase.
In ArcGIS, all geodatabase rasters (as well as file-based raster
datasets) can have multiresolution pyramids for efficient data use at
various map scales.
You can manage large raster datasets in the geodatabase (for
example, greater than 100 GB). They can either be tiled or
mosaicked in a single large, continuous coverage.

COGO arcs

COGO points

Lines with COGO
attributes
Points with COGO
attributes

Survey dataset

COGO coverages hold arc and point feature classes that contain specific
COGO attributes (such as traverse and curve properties) in the AAT and
PAT. Similar properties can be maintained on Line and Point feature
classes in the geodatabase.

ArcGIS users who have Survey Analyst can manage a comprehensive
survey dataset that holds survey points, coordinates, measurements,
and computations for managing all survey information as an integral part
of the GIS. This also includes the ability to incrementally add new survey
information over time. Feature geometry can be linked to survey point
locations and adjusted.

Comparison of data support in ArcInfo Workstation and ArcGIS Desktop
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ArcInfo
Workstation

Data in
ArcGIS

Notes

Coverage
feature classes:

Tic

Bnd

Arc

Node

Point

Polygon

Polygon label

Route
System

Region

Annotation

NA

NA

Geodatabase feature
classes:

Point *

*

Polyline

Point **

Point

Polygon

Point***

Line with measures

Polygon

Annotation

Dimension

Custom features ****

* The spatial extent and coordinate system are defined
as part of the dataset's spatial reference. The tics could
optionally be managed as a point feature class.
** With topological relationships to other line and
polygon feature classes.
*** A label location with a topological association to its
polygon.
**** The best strategy is to use generic feature classes
whenever possible to ensure support for open,
multipurpose, standards-based data. However, the
geodatabase is extensible and it is possible to add
custom feature classes.

Comparison of coverages and feature datasets


�������-���������������
��
��� ��������������$���������������������������%*�.�$����������#����%������������$��+"�

����������������*�
������&��������#����%������������$��+�"�+�1"�+��"����+�1�������������������1?������#���������%���%�$�����

���������?������#���������%������#��������%������������������*


������&��������#����%������������%����#���#�$��������������������������*

.�$�������������%����$���������"����"�����"�������%���������#����%���*�7���#������������������%�������#�&����� �����#��

�%��������������#������������*

7���#����%��������������������&����������$���#&�����*

.�%#��������������&������&%�������&�������������!��������������������������������$�%���$�%#���*

'�������������%��������$����%����������*�
�������-�����������#����������C
��������������9������!��&��!������&%��*


��������&����������$����%�������������������������������������������%*�8�)���)�%��9����"��#���%������C
���"������%��

�#�����������
��
��*

�������$�����"��$��%������������#%���������%���������#�������������������������#���&������%���!�������������������

����#����%�����*���������������&���"�������!�#%��&��������1�������������������%���������#����%������!��������%�����#%�������

��������� ��������!����%�����������$��%��*

�����$������"��#%���%�"������������%��������#����%��������������%��������#����������*���������������&���"�������!�#%��&�

������1�����������#�&����� �%��������#����%���������������������#�����������%���*

ch06_Migrating.p65 11/5/2002, 5:06 PM71



72 • What is ArcGIS?

S
ta

g
e 

2

Data management and editing benefit: Strong
editing of richer, more flexible data models
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ArcInfo
Workstation

ArcGIS
Desktop

Coverages No coverage
editing

No shapefile
editing

Shapefile
editing

Some simple ArcSDE
feature classes

Personal geodatabases
Multiuser geodatabases

Info tables Info tables
dBASE
Access
Text files
RDBMS
OLE DB

Rasters (via
GridEdit and
ArcScan)

Rasters (via
ArcScan)

No Survey
dataset
support

Survey datasets
(via Survey
Analyst)

Editing in ArcInfo Workstation and ArcGIS
Desktop

Data management and editing benefit: Standard
and open data models
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Data managment and editing benefit: Strong
multiuser data management
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ArcInfo
Workstation

ArcGIS
Desktop

Three alternatives
can be used for
multiuser data
management:

- Tiled workspaces
- Map libraries
- ArcStorm libraries
(using the ArcStorm
extension)

One strategy:
Multiuser geodatabases
(uses ArcSDE and a
DBMS such as Oracle,
SQL Server, IBM DB2, or
Informix):

- Continuous, not tiled
- Direct use, not
converted for editing or
shared use

Data management and editing benefits: Support
for multiuser editing and other critical GIS
work flows
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Editing work flows

ArcInfo
Workstation

Data in
ArcGIS

Notes

Check-out/
Check-in
editing
work flow

Supports check-out/
check-in plus additional
version-based GIS
work flows (via ArcSDE):

1) Multiuser editing
2) Persistent design
alternatives
3) Feature history and
revision info (metadata)
4) Disconnected editing
5) Integrated field editing
via ArcPad
6) Loosely coupled
replication (coming in a
future ArcGIS release)

In ArcInfo Workstation, multiuser editing requires one copy of
the features to be edited by each user. The typical
mechanism for this is to tile the GIS dataset and to have a
single user edit one or more tiles of data at any point in time.
Workstation users often employ map libraries (using Map
Library or ArcStorm) to manage the check-out/check-in
process.

1) Check-out and join.
2) Edit coverage copy.
3) Check-in edited data copy.

In ArcInfo Workstation, checkouts can be made against
ArcSDE datasets but must be converted to coverages for
editing in ArcEdit.

In ArcGIS, multiuser editing requires the use of ArcSDE and a
DBMS to manage and store the multiuser geodatabase. The
geodatabase is not tiled; it is continuous. Any number of
editors can simultaneously edit against the multiuser
geodatabase. No data conversion is required like in ArcInfo
Workstation; the edits are made directly on the multiuser
database. Editors work with their own version (that is, only
with their changes, not everyone's changes). Multiple versions
can be reconciled against other versions and the changes can
be posted to a common version (sometimes called the default
version).

In ArcGIS, versioned databases can support numerous other
critical GIS work flows, such as history tracking and
management.
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Starting points for stage 2 migration: Data
management and editing

Begin to experiment with and use personal
geodatabases. Load some sample datasets into a
personal geodatabase.

Try migrating some coverage data into feature
datasets with topologies. Learn how to model your
geographic information. Experiment with
topologies in ArcCatalog and ArcMap. ArcEditor
and ArcInfo 8.3 include very good editing
and data management tools as well as strong
documentation for this.

Begin to prototype your geodatabase data models.
Define feature classes, topologies, and other
geodatabase elements in a prototype personal
geodatabase and begin to experiment with that
data model using ArcGIS Desktop.

Seek consistency, simplicity, and openness in
your geodatabase design. Start with your existing
coverage designs and reuse the best concepts in
their designs. Experiment with sample ArcGIS
data models. Helpful real-world data model
implementations, diagrams, user documentation,
and tools are available at http://support.esri.com.

Begin to learn, understand, and prototype
your use of geodatabases:

Plan your long-term data migration strategy:

Determine the best data architecture for your GIS.
Should you use a small collection of personal
geodatabases? Perhaps this will be appropriate if
you have a few focused editors and smaller data
volumes. There have been acceptable performances
on personal geodatabases containing 100,000 to
500,000 features and less than 1 GB in size
(Microsoft Access [MDB] database file limits are 
2 GB). Some users can organize their GIS layers 
into a series of personal geodatabases (one for
each layer) for use.

Once you prototype your data model with personal
geodatabases, you should pilot the same
architecture you plan on deploying to test your
database architecture. Test your complete system
design. Use representative data volumes. Adjust
your design to work on real-world scenarios.

While your implementation costs may increase, it is
still strongly recommended that you implement
ArcSDE and a DBMS for large multiuser systems.
All supported DBMS architectures will work and
perform quite well with ArcGIS.

Data migration often requires some custom
application development for data entry and
management work flows.
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Stage 3: Migrating your advanced geoprocessing
work to ArcGIS
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Geoprocessing

ArcInfo
Workstation

ArcGIS
Desktop 8.3

ArcGIS
Desktop 9.0

Numerous
commands at the
Arc: prompt that take
various data types
(for example,
coverages and Info
files) as inputs and
create new
information.

AML is used for
customizing and
scripting.

Supports all Arc:
prompt commands for
geoprocessing

Runs existing AML
scripts

Geoprocessing at
ArcGIS 8.3 is a hybrid
system. It executes
ArcInfo Workstation
commands plus a
small set of new
commands that work
on geodatabases.

Data would require
conversion to
coverages for many
geoprocessing
operations in ArcInfo
Workstation (for
example, from a map
library), as well as in
ArcGIS Desktop 8.3.

ArcGIS 9.0 will fully
modernize all
geoprocessing in 
ArcInfo Desktop.

Comprehensive set of
new tools.

Includes all existing
functions.

Works with existing
AML scripts and commands.

Will work on all file-
based and
geodatabase data as
well as map layers.

ModelBuilder for
graphically composing
scripts and data flows.

Open, industry-
standard scripting
support in Python,
Perl, VB Script, JavaScript,
and Active X programming
tools.

Easily extensible with
custom scripts, commands,
and programs. 

Any external program can
be incorporated as a tool.
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