Geodatabases




So how do we get there when we are here?

INFO dBASE
Text @ Shapefiles
Coverages
?»?"*0

CAD Files



-A lication -A lication
pplications pplications

No integrated way to
link client-tracking
Collection data «GIS Data to billing or
Biological Counties prospects to past
Museum Streams projects




Integration Examples:

Once we integrate the

GI1S component we can
B -Applications begin to perform spatial

analysis.

e Where are my top-billing clients?

e What areas in my territory are
underserved?

*GIS Data
Counties
*Streams

eCollection data
eBiological

e Traveling salesman analyses
Museum




Feature class

d Table that also stores shapes for features

OBJECTID SHAPE™ NDUSE_CODE| PARCEL_ID* | ZONE_CODE Land¥ alue UzeCode

3 4744l Palpgan 10 EE579 REOM 10086.333924 | Residential
4745 Polygon 10 6536 b1 10143132813 Other

4748 Palygon 24 68557 B1 10267.545528 Other

4744 Palygon 10 E2530 REOM £343.323242 | Residential

4748 | Polygon 53 £2531 B1 23523429682 Other

d All features in a feature class have the same:
= Geometry
= Attribute fields

= Spatial reference
 Coordinate system

= Behavior



Feature datasets

. andbase

QO Contain feature classes iR

= All share the same spatial reference = ook bmensions

= Never tables and geometry Eu“'iings N
Q Required for geometric networks B customer

= Manage network connectivity = ParcelBoundaries

. ] -2l Parcels
A Required for topologies - % Pacss_Topokogy
Parcelsanno
= Spatial relationship between feature classes .. ¥, ParcelToBuilding

-5 StreetRoutes

4] Strests

4] Streets_Topology

-{=] Zoning




Databases

J

J
J
J

Attribute data in many ways Is tied to spatial
location

Traditional databases, e.g. Access can not store
a ‘point’ as a field type.

Most spatial data formats (Coverage, shapefile)
can not be used inside a relational database

Beneficial to store biological data along with
spatial data inside a database.



Geodatabase

d A container for spatial and attribute data
= GIS data stored in a relational database
= Scaleable solutions (personal and enterprise database)
= Supports data integrity with rules

d Tools to migrate existing GIS data



Looking inside the Geodatabase

Feature dataset

spatial reference |

Point Annotation [l

Feature classes, subtypes
Polygon =l Route
Line & Dimension

Tables, subsets | E]

Raster Datasets

Survey Datasets

Relationship class

-
t—

Geometric Networks

Topology | &l

Locators

Addresses Route Events
X,Y locations Route Locations
Zip Codes

Validation Rules

Attribute Defaults Connectivity Rules
Attribute Domains Relationship Rules
Split/Merge Policies Topology Rules




Advantages of the Geodatabase

d An RDBMS for spatial and attribute data
d Other advantages

Custom Features

I

Object subtypes «———

(support rules)

Relationships
(referential integrity)

Multi-user editing (SDE)
I Enhanced Topology

SN

k/

— » Topology Rules

\[/ \ Attribute Validation

(domain and null value)
Scaleable Storage
Solutions



Storing the geodatabase

O Personal geodatabase
= Microsoft Access

= Provided out-of-the-box
Q ArcSDE geodatabase ArcGIS
= Enterprise RDBMS | | |
= Need ArcSDE License [ No ArcSDE Direct
O The differences | connect connect connect
= Datavolume and speed S
= Multiuser with ArcSDE only ArcSDE
= Raster with ArcSDE only M
Personal

eodatabase ;
g Multiuser

geodatabase

O Use ArcCatalog to manage
both




Geodatabase tables

Collections of rows and
columns

= Non-spatial
May have behavior

= Subtypes
= Default values
= Domains

May participate in relationships

[ Attributes of ZoneCodeDe =[O/
OBJECTID™ | ZONE®| CODE DESCRIPTION
3 1 B01)E1 ommercial Orlgln table

2 BOZ(INST  {lhatitutional

3 G03|REIM | Besidenti (look up table)

4 £044 01 ffice

] B05) GE ovemment

f BB M1 anufactuning

7 B07) FH lood Hazard

g B08Y P9 1eeh Space

;) 603w ight-of-way

Destination table
(feature class)
T =181
DBJECTID®| SHAPE* |LANDUSE_CODE| PARCEL_ID*|ZDNE_CODE LandValue UseCode SHAPE_Length SHAPE_Area ﬂ

4744 | Palygon 110 BEGTY REOM 10086.333984 | Residential 396328633 7308306173
4745 | Polygon 110 Ba5a8 M1 143132813 (ther 398000393 [EIRRENAI]
4748 | Polygon £24 Bana7 B1 10267 548328 (ther 380419347 7440209044
4747 |Polygon 110 8530 REOM £342.323242| Residential 28580913 4596.641978
4748 | Polygon w3 63591 B 23029429688 (ther 526, A36802 17060.233609
4743 | Polygon 110 8592 REOM 12372, 4537070| Residential BB 3400409055
4750 | Polygan 110 58593 M1 5106.110840 (ther 24800713 3700078516
4751 |Polygan 810 BaE40 M1 10124412109 (ther 397 449207 TR
4752 | Polygan 110 Ba643 M1 9890.043305 (ther 390227265 7159419682
4753 | Polygan 110 5821 REOM 9493.239258| Residential 375168083 BE79.141956
4754 | Polygan 510 68834 REDM 14496866211 | Residential 524 807303 10807 317435
ATRR | Paluanen 11n FAAR RFM QR7E 197140 Basidanrbial TR AVWRIR RA7Q 2RNAR




Subty

DES

d Groups of objects within a feature class or table

= Assign different rules to each subtype
« Attribute domains, topology rules, network rules, etc.

= Grouped by an integer attribute

OBJECTID*| SHAPE™ |LAMDUSE_CODE| PARCEL_ID* |ZOME_CODE General| Fields | Indeses Sublypes | Relationships |
3 4744 Palygon 110 E2574 R0k Sublype Fisld |ZDNE_EDDE =]
4745 | Palygaon 110 E358 b1
4745 | Palygan E24 E353F B1 Default Subtype: |B1 j
4747 | Polygon 110 359 REOM
4748 | Palygon 553 59 B1 4\5@%831
4743 Polygon 110 £353p REDM Description g :I
4750 | Palygan 110 359 b1 Eif Bl r
4751 | Palyaaon 310 EaR b1 el Leizl]
E02 REO
604 aj|
G605 G6 J
‘EDE 1 .




Domains

O Rules for attributes
= Range
 Well depth range : 25-400 feet

= Coded Values
 Type: Bored or Artesian

d Property of the geodatabase
= Can apply a domain for many fields
= Apply to all records or by subtype

 Create them in ArcCatalog, use them in ArcMap
= Prevents errors, can label features, find errors



Relationship classes

O Links objects in origin

and destination table

= Key fields establish
relationship

Jd Provides:

» Read/write access

= Referential integrity

» Relationship rules

= Support for versioning

5

OBJECTID™ | ZONE®| CODE DESCRIPTION
3 1 B01)E1 ommercial Orlgln table

2 BOZ(INST  {lhatitutional

3 G03|REIM | Besidenti (look up table)

4 £044 01 ffice

] B05) GE ovemment

f BB M1 anufactuning

7 B07) FH lood Hazard

g B08Y P9 1eeh Space

;) 603w ight-of-way

Destination table
(feature class)
e - =181
DBJECTID®| SHAPE* |LANDUSE_CODE| PARCEL_ID*|ZDNE_CODE LandValue UseCode SHAPE_Length SHAPE_Area
3 4744 | Palygon 110 BEGTY REOM 10086.333984 | Pesidentil 396328633 7308306173

4745 | Polygon 110 Ba5a8 M1 143132813 (ther 398000393 [EIRRENAI]
4748 | Polygon £24 Bana7 B1 10267 548328 (ther 380419347 7440209044
4747 |Polygon 110 8530 REOM £342.323242| Residential 28580913 4596.641978
4748 | Polygon w3 63591 B 23029429688 (ther 526, A36802 17060.233609
4743 | Polygon 110 8592 REOM 12372, 4537070| Residential BB 3400409055
4750 | Polygan 110 58593 M1 5106.110840 (ther 24800713 3700078516
4751 |Polygan 810 BaE40 M1 10124412109 (ther 397 449207 TR
4752 | Polygan 110 Ba643 M1 9890.043305 (ther 390227265 7159419682
4753 | Polygan 110 5821 REOM 9493.239258| Residential 375168083 BE79.141956
4754 | Polygan 510 68834 REDM 14496866211 | Residential 524 807303 10807 317435
ATRR | Paluanen 11n FAAR RFM QR7E 197140 Basidanrbial TR AVWRIR RA7Q 2RNAR




Rasters in the geodatabase

d Images and grids

* |mage formats: TIFF, BMP, SID,
etc.

= Grids (Native ESRI raster)

d ArcSDE geodatabases stores as
= Separate rasters
« May mosaic during loading
= Raster catalogs

e Internal or referenced to file-based
data

Not available in the personal geodatabase




Geodatabase rules

J Attribute defaults
d Attribute domains

= |Legal values
= Split/merge policies

d Connectivity rules
d Relationship rules
d Topology rules



Data Loading

d Import / Export with ArcCatalog or ArcToolbox

= Creates a new feature class
» Fast and easy but less control

Q Export with ArcMap

= Creates a new class
= Can export selected features

d Load data with ArcCatalog

» Simple data loader
* Into an existing class, or empty
* No networks or topology allowed

d Load data with ArcMap

= QObject Loader
e Into an existing class
 Networks and topology allowed




Create your own

flights

aps

M5 _files
niew_rice_flights
rice_bath_grids

d Use ArcCatalog
= Step 1: right-click
= Step 2: new
= Step 3: Select

d User input:

H-EH-EH-H-EH-E-E-H

4

Copy (Chrl4HC
051 2 Paste b+

coSl_utm O Delete
lake

lake _poly

H-EH-FH-H

Renarne F2

(+

Folder

Personal Geodatabase

m N am e skenoly Refresh
Sl ticelevp
. RelatlonShlpS %::::::\Itav E} Search...
u FI EI d n am eS % :;E;;E;E: Properties...
. § 37077c27 5id
= Spatial reference 0 4 37077c28.5d

## 37077c36.5id

## 37077c37 sid

) 37077d27 sid

8 3v077dz28.5id

H8 a7077d37.5id

@ 3d_bath_clip.jpg

@ 3d_interpolation_wview. jpg

rm B Al o lowaoo Lo oo

Laver...

Group Laver

Shapefile. ..

Coverage Relationship Glass. ..
ArcInfo Workspace
dBASE Table
INFO Eable, .,

Coverage...




ArcSDE Database

d Use ArcCatalog

00-&-FH-FE-E-H

random_2. rmocd
randorn_daoks, rmood
ES| rivmain.shp
FH] shelley _random_new_poinks.shp
=l shoreline. shp
H [:l Vives
H [:l warren
2] wetlands
[+ G species listing LAspl.mdb
-8 befmaouth. bF
ﬂ LABIOVProjectCes_lablGREG_GIS
ﬂ P
ﬂ Pilces
ﬂ PiicesiSteve|DCR
ﬂ P hceshinill
EQ Dakabase Connections
3 Add OLE DB Connection

=% 8 4dd Spatial Database Connection
@ Coordinake Syskems
@. Geocoding Services
@ Inkernet Servers
EL Search Results

v

Spatial Database Connection 21|

Server

Service:

Databaze:

[If supported by wour DERS]

—Account

|dzer Marne:

Password:

¥ Save Mame/Password

Test Conmection |

—Verzion
W Save Yersion
ede. DEFAULT

Change. .. |

Cancel |




Customization

d Application customization
= VBA code
= Catch interesting editor events (OnNew, OnChanged,
= Code will be included in the *mxd

J Database customization
= Custom class extensions
= Custom object (VB, C++)



Existing data models

d Data models are schema templates
d Many types

= Provides UML models and personal geodatabases

d Saves development time
 Modify template to serve your needs

d Test, update, test, update



ESRI Data Models

ESRI

BRI Froducts

GIS and Mapping Software

| Industries "I

ArcGIS Data Models

Download
Data Models

ESEI Lays Foundation
for the International

Cadastre Data Model

Arc Hydro Data Model
Arciaws, 2003

Status Feport on
ArcGIs Data Models

Archiaws, 2002

ArcGIS main page

Reqguest Maore Info
About ESRI software

Training &

': Uppo r'tl | About

The goal for each ArciGIS data model is to provide practical templates for
implementing GIS projects for specific industries and applications.
Designed by a consortium of users and business partners, these models
provide ready-to-use frameworks, built on accepted standards, for
modeling and capturing the behavior of real-world objects in a
geodatabhase, ArcGIS data models are available for

LT o T = T

=]

Address

Basermap

Biodiversity
Census-administrative
Boundaries
Defense-Intel

Energy Utilities

Energy Utilities - MultiSpeak
™

Environmental Regulated
Facilities

Forestry

Geology

o]

Lo T o T R o S o T o T o S

Historic Preservation and
Archaeclogy

Hydro

International Hydrographic
Qrganization (IHCO) 5-57
Land Parcels

Local Government
Marine

Petroleum

Pipeline
Telecommmunications

Transportation
Water Utilities




Biodiversity Conservation Data Model

July 2, 2001

Simple Diagram of Biodiversity

Features
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