Geodatabase Basics
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Good Morning

I am Tripp Corbin, Vice president of GIS services for Keck & Wood.  Keck & Wood is a multi-discipline firm that has been providing services to Cities, Counties & Utility Authorities since 1954.  I have been with Keck & Wood since 1993. I am a GIS Certified Professional, a Certified Floodplain Manager and ESRI Authorized Instructor.



This morning we will be talking about ESRI’s Geodatabase format. I will introduce you to the very basics of this format and hopefully show how you can benefit from using it. 


So who Is using GDB
now as their
primary GIS

format??
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So who here is actually using the Geodatabase as your primary format? Who is still relying on Shapefiles? Coverages? 


Agenda

What Is the Geodatabase

Things that can be stored In
a GDB

ypes of Geodatabases
Advantages of GDB
Q&A
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So now that we know how many of you are using the GDB and How many are not, we will take a closer look at this format. First we will talk about what a GDB is. Then we will move on to what information and objects can be included in a GDB. When we have covered that, we will look at the various kinds of Geodatabases. Then we will talk about why you might want to migrate over to the GDB. Lastly we will open things up for questions and answers. 


What I1s the GDB?
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So what is the Geodatabase?


The Geodatabase

New ESRI Standard Format
Replaces Coverages & Shapefiles

Container for multiple data types

e Raster
e \Vector
e Tables
e More...

Scaleable — Single user to multi-
user/editor

Allows for data validation
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The Geodatabase is ESRI’s newest GIS data format. It is the standard for ArcGIS. The Geodatabase was designed to replace shapefiles and coverages by including the best of both those formats. 

The GDB is a very flexible format. It allows you to store all your data including raster, vector, tables and more in a single container. It is also very scaleable from single users to multiple users and editors. And to me one of its biggest benefits, it allows for the validation of spatial and attribute data to help ensure your data is correct and accurate. 


What can be stored
IN a GDB?
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What can we store in a Geodatabase?
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As we just talked about we can store many kinds of data in a GDB including raster, vector, tables and more.  As we see here in the example, multiple types of data are being stored in a single GDB. 

We start off with Feature Classes. Feature Classes are similar to shapefiles. The are either points, lines or polygons like a shapefile. They all share the same attributes again like a shapefile. There are specialized Feature classes such as annotation and dimensions.

Feature Classes can be organized into a container called a Feature Dataset. A Feature Dataset is a container for feature classes which forces them to all share the same spatial reference. This means all feature classes in a Feature dataset share the same coordinate system, units and projection. The primary reason to use a feature dataset aside from organization, it so you can model spatial relationships using Topologies and/or Geometric Networks. A feature class must be in a feature dataset in order to be part of a topology or geometric network. 

Standalone tables can also be stored within the GDB. A Standalone table is a data table which is not an attribute table.  This means it is not directly related to a specific feature class. You can however link it to an attribute table using a join or relate with in ArcMap.  

As we mentioned raster data can also be stored in a Geodatabase. We can do that either as individual rasters or using a Raster Catalog.  A raster catalog is a special table that references a series of raster images and makes them act as a single image in ArcMap and ArcCatalog.  This makes them easier to manage and use.  The rasters referenced in the catalog may be store individually in the GDB or may be stored in folders elsewhere. All rasters in a raster catalog must share the same spatial reference. 

In addition to data, we can store things that help better and more easily maintain our data. This includes Topologies, Geometric Networks and Relationship classes.

Topologies model the spatial relationships between features in one or more feature classes. It does this by applying rules to data such as Parcels must not overlap or Address points must be completely within a Parcel. Applying rules allows us to locate errors very quickly.

Geometric Networks are specialized topologies that establish relationships between point and line feature classes. It allows for directional flow analysis along the network. This is most often associated with utilities. 

Relationship classes allow you to create a permanent link between combinations of tables and feature classes in a geodatabase. Think of it like a super charged join or relate that you would create in ArcMap. A relationship class allow the tables or feature classes participating to not only share attributes but also to allow two way read/write access, versioning, and so on. For example we can see a relationship is established above between parcels and addresses. This will allow me to locate a parcel even if it has multiple addresses located on it such as a mobile home park or apartments. It can also be set so that if I delete the parcel all associated addresses are also deleted. 

Custom toolboxes can also be stored in a GDB. These toolboxes can store commonly used geoprocessing tools, user created models and scripts. Making sharing these resources much easier.  


What types of GDB
are there?
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What types of GDB are there?


TVPES

e Three basic types of GDB
e Personal (MS Access)
e File (ArcGIS 9.2 & above)
e SDE (Workgroup & Enterprise)

e Data both spatial and attributes
stored In the same RDBMS
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There are three basic types of GDB, Personal, File, and SDE.  Having these three types make the GDB format very scalable and flexible.  Users can choice the one that best suite their current needs and know it is very easy to migrate to another type when needed. The key being we can store all our spatial and attribute data in a single location. We will now take a closer look at all three of these.


Personal GBD

] 3 DHM:E Access 2007
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The personal GDB is one of the oldest types of Geodatabase. It is build on top of Microsoft Access. This means it has all the same limits of any other Microsoft Access database. That includes:

Limited to a single editor but does allow multiple viewers

Limited to 2 GB

Loses performance at 500 MB

The advantage of the personal GDB is everything is stored in a single MDB file making it easy to share and transport. Also since it is in Access, it is easy to access with other software. This can is a disadvantage we well because someone without GIS experience can open the database and monkey with it possibly breaking or deleting critical information without realizing it.  Another advantage is the Personal GDB can be edited with all levels of ArcGIS Desktop.




Flle GDB

ESRI Proprietary Format

Developed with 9.2

Stores data in multiple files & folders
e Think Coverage on Steroids

1 TB per Feature Dataset

1 Editor per Feature Dataset

Can be edited with all versions of
ArcGIS Desktop
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The File GDB is the newest type being released with ArcGIS 9.2. It was developed to overcome the short comings of the Personal GDB. The File GDB is an evolution of the older coverage format. Like coverages it uses multiple files and folders to store data. The file GDB is limited to 1 TB per feature dataset in size and there is no limit to the number of Feature Datasets you can have in a single file GDB. It also can allow for multiple editors. You can have one editor per feature dataset. The key being that when you start an edit session in ArcMap, it will lock each feature dataset that is referenced in the Map for editing. Lastly the File Geodatabase can be edited with all version of ArcGIS desktop, ArcView, ArcEditor or ArcInfo. 


SDE GDB

Three Types
e Personal SDE
e \Workgroup
e Enterprise

Workgroup & Personal — SQL Server
EXpress

Enterprise — SOQL Server, Oracle, DB2,
Informix, & PostgreSOQL (9.3)

2 Way replication between all three
types
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The last basic type of GDB is the SDE GDB. The SDE GDB comes in three types as well, Personal, Workgroup and Enterprise. Personal & Workgroup are built on Microsoft SQL Server Express. Enterprise can use a range of RDBMS including SQL Server, Oracle, DB2, & Informix. ArcGIS 9.3 add support for PostgreSQL. The nice thing about all three types is they can replicate changes between each other. This allows for great integration across an enterprise and more flexibility. 


Personal & Workgroup SDE

SOL Server Express

4 GB

1 GB RAM

1 CPU

3 Maximum Users — Personal

10 Maximum Users — Workgroup
Workgroup requires ArcGIS Server
Workgroup supports Web editing
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Both Personal and Workgroup SDE GBD are built on Microsoft SQL Server Express. SQL Server Express is a free RDBMS which is used by many software applications for smaller implementations where Microsoft Access will not work. SQL Server Express databases are limited to 4 GB and will only utilitize 1 GB of RAM and 1 CPU. Personal SDE comes with ArcEditor and ArcInfo and is limited to 3 connections at one time. Workgroup is a little more robust and as such requires ArcGIS Server. It allows up to 10 connections at one time. 


Enterprise SDE

SQL Server, Oracle, DB2, Informix, &
PostgreSQL (9.3)

Size only limited by Hardware
Unlimited users and editors
Requires ArcGIS Server
Supports Web editing

Supports Mobile editing with ArcGIS
Server Advanced
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An Enterprise SDE GDB is the big kid on the block. It is powered by a full enterprise RDBMS such as SQL Server, Oracle, DB2, Informix or PostgreSQL. Because the Enterprise GDB is powered by full featured RDBMS, the size of the database is only limited by your hardware’s storage capacity. The number of Users is only limited by the number of connections allowed by the RDBMS. ArcGIS Server is required to run an Enterprise SDE GDB. ArcGIS Server 9.3 added support for Microsoft SQL Server 2008 Spatial data types. This type of GDB also supports Mobile editing when driven by ArcGIS Server Advanced in addition to Web editing. 


So what are the
advantages of the
GDB?

o]
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So what are the advantages of the GDB?


Better Organization

Goes from this to To this
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How many of you have wasted hours trying to find data because someone moved it or it was stuck in some folder somewhere that someone else worked on. Or maybe it was located on someone else’s local local drive. If you are using Shapefiles or even coverages this can easily happen. I know I have experienced this. GDB allow us to much better organize our data. Because they can hold multiple types of data, we can store all our information in a single location removing the need to hunt and seek. We can use Feature datasets to group related information so that all the sewer information is in one spot and all the parcel data has it’s own container.  


\/alidation

e Spatial — ArcEditor or Arclnfo
e Topology
e Geometric Networks
e Relationship Classes

e Attribute

e Subtypes — ArcEditor or Arclnfo
e Domains — ArcView & up
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One of the biggest issues we have when using GIS is know if the results of our analysis is correct and what if any error may exist. GDB allow us to validate both our spatial and attribute data so we can locate and hopefully prevent errors. 

We can verify our spatial data using topologies, geometric networks and relationship classes. Topology rules allow us to quickly find spatial errors such as overlapping parcels or manholes not connected to sewer lines. Once we know where they are we can easily fix them. Relationship classes allow us to use one Feature class to drive another. For example, if we delete a parcel polygon a relationship class can also automatically delete the property lines and rights-of-way that may form the boundaries of the polygon.  All of these do require you to have ArcEditor or ArcInfo. 

We can verify our attributes by using Subtypes and Domains. Subtypes allow you to create subgroups of features in a Feature class based on an attribute field which must be an integer. You can then assign different default values to each subtype, assign different domains to each subtype and assign topology rules based on Subtypes. Feature Classes with subtypes will also automatically generate symbology based on subtype when added as a layer to ArcMap. You do have to have ArcEditor or ArcInfo to edit a feature class with subtypes. 

Domains are nothing more than a list or range of accepted values that may be entered into an attribute field. There are two types Coded Values and Range. Coded Values is a list of specific predefined values. When a coded range domain is assigned to a field only the values listed in the domain can be entered into that field by the user. This greatly reduces errors caused by typos and incorrect abbreviations. Range domains are used with number fields. It is a set range from one number to another. Only a number between the starting value and the ending value is valid in the field with a Range domain assigned. 


GDB Topologies

One or more Feature Classes
Must be in a Feature Dataset
Rules

Quickly locate errors

Parts of a Topology

e Rules

e Ranks

e Cluster Tolerance
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The GDB topologies are one of the strongest tools we have for keeping our data clean. They allow us to assign rules to one or more feature classes that define how features should spatially relate to one another. Once the rules are applied you can quickly locate and fix errors. In order for a feature class to take part in a topology it must be in a feature dataset. If a topology includes multiple feature classes all those feature classes must be in the same feature dataset. 

When you create a topology you have to set a few items. The first are the rules you wish to verify your data against. The second, if you have more than one Feature class in a topology, is the ranks of those feature classes. Feature classes with a lower rank value such as a 1 or 2 will be shifted less than one with a higher rank value such as a 10 or 15. Lastly is cluster tolerance. This is a distance which will cause features to automatically snap together when the topology is validated. In most cases always use the default. 


GDB Subtypes

o \Way to group features in a FC
e Based on an Integer Field
e Different Topology rules assigned

e Different domains & default values
assigned

Feature class Streets

_4‘

Subtypes

based on City County l State l Federal I
CLASS
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Subtypes allow you to create subgroups of features in a Feature class based on an attribute field which must be an integer. You can then assign different default values to each subtype, assign different domains to each subtype and assign topology rules based on Subtypes. Feature Classes with subtypes will also automatically generate symbology based on subtype when added as a layer to ArcMap. You do have to have ArcEditor or ArcInfo to edit a feature class with subtypes. 


GDB Domains

e Assigned to a Field
e Coded Values

o List of Acceptable Values
e Range

e Acceptable number range

=1~ EmergencyFacility

e.g., FACILITY _CODE
has a range domain of
100-500
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Domains are nothing more than a list or range of accepted values that may be entered into an attribute field. There are two types Coded Values and Range. Coded Values is a list of specific predefined values. When a coded range domain is assigned to a field only the values listed in the domain can be entered into that field by the user. This greatly reduces errors caused by typos and incorrect abbreviations. Range domains are used with number fields. It is a set range from one number to another. Only a number between the starting value and the ending value is valid in the field with a Range domain assigned. 


Other Advantages

Security
e Easier to manage
e Stronger

Scaleable
Multi-user Editing
Versions
Replication




Some Gotchas

e ArcView cannot edit:
e [eature Linked Annotation

e Any feature class participating In a
Topology or Geometric Network

e« SDE GDB

e Cannot make changes to Schema
while In use

e Be careful validating in ArcCatalog
— Nno undo




Questions?

Tripp Corbin, CFM, GISP
Keck & Wood, Inc.
678.417.4000
tcorbin@keckwood.com
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DEMO SITE



Mobile Phone Test Site:

http://epsdi.net/hiperweb/test.asp
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