Spatial data models (types)

Not taught yet



A new data model in ArcGIS
«__ 0

e Geodatabase data model

- Use arelational database that stores geographic data

e A type of database in which the data is organized across
several tables. Tables are associated with each other through
common fields. Data items can be recombined from different

files.

— A container for storing spatial and attribute data and the
relationships that exist among them

- And their associated attributes can be structured to work
together as an integrated system using rules, relationships,
and topological associations



http://training.esri.com/Courses/_Shared2003/vc/_deftemplate.cfm?Term=relational%20database&CourseKbaseID=337&2

Geodatabase components-
vector data and table

e Primary (basic) components -
- feature classes, |
- feature datasets, —iJFeaturE Dataset
- nonspatial tables. —
e complex components building s [ ==I Table
on the basic components: Feawre Classes |—|
- topology, : "} Relationship
- relationship classes, m Topology L class
- geometric networks
%L Geometric
Hetwork
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e A feature .CIaSS IS a \( ?;E;Eir:j:gzztances
geographic feature [A] SACountryNames
iInclude points, lines, |
polygons, and Eeuader
annotation feature )
class. Br azil
e [eature classes may Bolivia
exist independently in faraauay
a geodatabase as o
stand-alone feature
classes or you can
group them into The SouthAmerica geodatabase contains four stand-alone feature classes:

featu e datasets a point feature class of cities,

a dimension feature class of distances between cities,
a polygon feature class of countries, and
an annotation feature class of country names
Source: www.esri.com



Feature datasets
«__ 7

A feature dataset is composed of
feature classes that have been
grouped together so they can
participate in topological
relationships with each other. All the
feature classes in a feature dataset
must share the same spatial
reference (or coordinate system)

Edits you make to one feature class
may result in edits being made
automatically to some or all of the
other feature classes in the feature
dataset

EI@ Citythaf ater . mdb
EIJ-E? Publicaf ater

In the CityWater geodatabase,
three point feature classes and
one line feature class were grouped
into the PublicWater feature dataset
to create a geometric network
called WaterNet.

Source: www.esri.com



Tables

- cf’] SantaBarbara.mdb

¥ _',J Foads
¥ _',J W aterFeatures
= clip

e Feature class tables and nonspatial 2| Raifioad
attribute tables. 3 ?ﬁfﬁdﬁﬁg

e Both types of tables are created and = Studytves
managed in ArcCatalog and edited in = wateiBodies
!’OW-and-COthn format. The difference | 11400 Road. classification unknown ar not elzewher 1
Is that feature class tables have one or 2(aM |Road, undivided 2
more columns that store feature 3402 |Road, undivided, in turnel 3

eometry. 41403 Road, undivided, underpazsing 4

9 try _ _ vided, underp:

e Nonspatial tables contain only attribute oot noal tndviced, 19 ne n sente -
data (no feature geometry) and display g Ao o
: . . 1= nad, divided, in tunnel 7
in ArcCatalog with the table icon [z a1207  |Foad dvided ordeonss :

> . . . paszing

They can exist in a geodatabase as 9208 |Road, divided. rai line in center 5
Stand'alone tables, or they can be 10410 Primary road, interstate highwway and limited ac 10
related to other tables or feature
classes.

The cfcc_desc table in the SantaBarbara geodatabase
contains attribute data for the Roads feature class
(stored inside the Roads feature dataset).

Source: www.esri.com



Topology
S

In a GIS, spatial relationships among feature classes in a feature dataset are
defined by topology. You can choose whether or not to create topology for
features.

The primary spatial relationships that you can model using topology are
adjacency, coincidence, and connectivity

There are three types of topology available in the geodatabase: geodatabase
topology (over 20 topology rules), map topology, and geometric network
topology. Each type of topology Is created from feature classes that are
stored within a feature dataset. A feature class can participate in only one
topology at a time

- Geodatabase topology defines the spatial relationships of your data. All feature
classes must be in the same feature dataset

- Map topology creates temporary topological relationships among features in one or
more feature classes during an edit session

- Geometric network topology established between point and line feature classes
stored in the same feature dataset



Geometric Networks

e In the real world, examples of networks H/L,_/ -

abound: streams joining together to form
larger streams, pipes carrying water to
homes and businesses throughout a city,
and power lines carrying electricity.

e In a geodatabase, you can model each of
these real-world networks with a geometric
network. Starting with simple point and line
feature classes, you use ArcCatalog to

create a geometric network that will enable In & geodatabase, you can model the flow of
you to answer questions such as: Which resources using a geometric netwark. A
streams will be affected by a proposed geometric network cambines line and paint

o : . feature classes into a single database entity
dam? Which areas will be affected by a and maintains the explicit topalogical
water main repair? What is the quickest relationships between features.

route between two points in the network? _
Source: www.esri.com



Geometric Networks cont.

Feature classes that participate in the network are automatically converted from simple
feature classes to network feature classes, and one or more attribute fields containing
network information are added to the feature class table.

There are more restrictions involved with managing network feature classes than with
managing simple feature classes. You cannot rename, delete, or copy a network feature
class. To perform any of these actions, you must convert the network feature class back to
a simple feature class by deleting the geometric network.

When you build a geometric network, there are a number of options you can choose from
to make your network model more realistic. For example, you can:

- set the direction that resources will flow through the network
- assign weights that control the speed of flow through different parts of the network
- specify rules that control how each element in the network connects to the others



Geometric Networks example
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Source: ESRI European User Conference
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provide a way to model real-world J
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The relationships stored in a relationship class can be
between two feature classes (such as buildings and
parcels, top) or between a feature class and a nonspatial
attribute table (such as streams and water quality
sampling data, bottom).

Source: www.esri.com



Three types of relationship

_ [r & b-M [many b many] relationzhip,

I & 1-1 [one to one] relationship, sach multiple objects of the angin table/feature

object of the ongin table/feature class can . -
; i . clagzs can be related to multiple objects of
be related to zero ar one object of the In a1-M [one to many] relationship, each the destnation table/feature class.

deztination tablesfeature clazs. object in the angin tableAfeature class can
be related to multiple objectz in the
destination table/feature clazz.

Parcels Owners Parcels Owners
T able/Feature T able/Feature
T able/Feature T able/Feature Parcels Owners Class Class
Clazz E T able/Feature T able/Feature

Clazs Clazs




Geodatabase components-
Raster data

e Raster data referenced only in personal geodatabase
e Raster data physically stored in multiuser geodatabse

e Raster datasets and raster catalogs

— Araster dataset is created from one or more individual rasters. When
creating a raster dataset from multiple rasters, the data is mosaicked,
or aggregated, into a single, seamless dataset in which areas of
overlap have been removed. The input rasters must be contiguous
(adjacent) and have the same properties, including the same
coordinate system, cell size, and data format. For each raster dataset
(.iImg, grid, JPEG, MrSID, TIFF), ArcGIS creates an ERDAS IMAGINE
file (.ImQ).

-~ Araster catalog is defined as a table in the geodatabase which you
can view like any other table in ArcCatalog. Each raster in the catalog
IS represented by a row in the table. It contains a collection of rasters
that can be noncontiguous, stored in different formats, and have other
different properties. In order to view all the rasters in the catalog, they
must have the same coordinate system and a common geographic
extent



Table 2. Comparison of raster datasets and raster catalogs

Raster Dataset Raster Catalog
Single dataset built from one or maore rasters Collection of rasters
Horogeneous souwrce data: same resolution, Heterogeneous source data: different resolutions,
format, coordinate system formats, data types, file sizes
Faster display Slower display. The more rasters, the slower the
display
Loss of averlapping pixels when mosaicked Cverlapping pixels are preserved

One metadata file Metadata files for the catalog and for each raster



Types of geodatabases
«{a ]

e personal
e enterprise



Personal Geodatabase

e The personal geodatabase is given
a name of filename.mdb that is

browsable and editable by the ArcclsS
ArcGlS, and it can also be opened
with Microsoft Access. It can be

) Personal
read by multiple people at the geodatabase
same time, but edited by only one (.mdb file)
person at a time. maximum size is Personal computer

2 GB. no support of raster



Multiuser Geodatabase
«__ 7

e Multiuser (ArcSDE or enterprise) geodatabase are
stored in IBM DB2, Informix, Oracle, or Microsoft SQL

Server.

e It can be edited through ArcSDE by many users at the
same time, Is suitable for large workgroups and
enterprise GIS implementations. no limit of size.
support raster data.



ArcSDE 2-tier Client/Server Architecture ArcSDE 3-tier Client/Server Architecture

Client
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TCP/IP Network

ArcSDE Component

TCP/IP Network

ArcSDE

Server Process

Client uses ArcSDE component
for direct access to RDBMS.
RDBMS client 1s required.

ArcSDE server 1s an
application server for
GIS clients.

Twentieth Annual ESRI International User Conference « June 26-30, 2000 Twentieth Annual ESRI International User Conference - June 26-30,2000

3-tier ArcSDE client/server architecture with both
the ArcSDE and Oracle RDBMS running on the
same server, which minimizes network traffic

and client load while increasing the server load
compared to 2-tier system, in which the clients
directly connect to the RDBMS




Personal and Multiuser
Geodatabase Comparison

If a project becomes too large for a personal geodatabase, you can easily move the data stored in a personal
geodatabase to a multiuser geodatabase using ArcCatalog.

Table 1. Comparison of multiuser and personal geodatabases

Client f Long Disconnected . Raster .
Llele Server Transactions* Editing Editors Data sz
Multiuser IBM DBZ, Yes Yes Yes 1 or more  Stored Unlimited
Informiz, at the
Microsoft SCQL same
Server, Cracle time
Personal Microsoft Mo Mo Mo 1ata Referenced Upto 2
ACCESS time GRB

*Database transactions spanning multiple edit sessions



Differences in Geodatabase
among ArcGIS family

ArcView/Map ArcEditor Arcinfo
Read, Display, Query, & Use Any geodatabase Any geodatabase Any geodatabase
Editing Edit simple personal Edit all geodatabaszes Edit all geodatabaszes
geodatabases!
Multiuser geodatabase editing hWultiuser geodatabase editing
Can edit simple feature classes, requires ArcSDE™ requires ArcsDE

annatation, tables, and simple
feature datasets

Schema management and Create simple schemas for Create all schemas for any Create all schemas for any
datahase design persanal geodatabases’ geodatabase geodatabase
Supports: points, lines, polygons, | Multiuser geodatabase support Multiuser geodatabase support
annotation, and tables requires ArcalDE requires ArcSOE
Mo topolagy

Mo geometric networks
Mo relationship classes
Mo feature-linked annotation http://ag.arizona.edu/art/kb/geodb/geo_info.html
Mo dimension classes

Mo raster suppoart

Mo custom feature classes

! Simple personal geodatabases model spatial features that are veny much ke ESRIB shapefilea: points, lines, and polygons without tapology.
Fersonal geodatabases also allow you to store multiple feature classes together in a single feature dataset, as well as provide annotation support,




Problems caused by the simplified
features may still exist, but let’s live on it

e Dynamic nature (not static)
— Forest grow
- River channel change
— City expand or decline
e |dentification of discrete and continuous features
-~ Road to be a line or a area?

e Scale

e Some may not fit to any type of features: fuzzy
boundaries
- Transition area between woodland and grassland

Lets do not worry about these problems now!!! Just keep in mind
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