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Why Talk about Databases in a
GIS Class?

¢ The goal of GIS Is to analyze and
display: spatial data
¢ \/ector data are almoest always storead
IR seme form off datakase
— Raster data may/ be stered in special
data structures

9 Ofteniwe need terlink nen=GIS, data
0 OUIF cata l2ayers



Database Management
System Types

o Flle system-based
e Hierarchical

o Network

o Relational

e Olvject-oriented



File-System Based

Directory




Hierarchical

Hierarchical

efficient
not very general
m e.g. phylogenetic
" Codes | Methods structures

geographical
Images




Network Database

Links are hard-coded into
database. They are not a
/ \ property of the data
-~

SWENIEXAIIE
Jupvviglely i rpiecl iy
SHOAVIGEINASED




Relational Database

Pro Linkages are through

rojects :

- the properties of the
data itself - not hard
coded

Datasets

s\WIGElY~USEd; matuie
stanle-ofented
sfiestifiCtediianoe ol structures



Object Oriented

Methods

Object Data
Structure

Complex data structures,
along with the methods
to use the data are in the

database

developing -few
commercial
Implementations
ediverse structures
sextensible



Data Modeling

¢ DBMS Systems are highly
flexible

» Gooad: they can dera lot!

o Bad: they have te be told hew: e
do it!

o A Datakase Management System
IS, the: CANVAS, the DATA VODEL
ISEthE PAIRWIRGE .-



Data Modeling

s Data modeling Is used to develop
the database structures used In a
database

m Your data model effects
—Keliability, of the data

—efificieney, 2nd Speed Gl GUEKIES
—the complexity ol the datalase

n Dalarmecelinghs anraris el 2
science!



Some Terminology:

flables contain attributes
or fields (celumns) and
multiple ehserations or
tUples (ewWs)

QRCALB | Quercus  |alba | White Oak

QRCRBR Red Oak




Flat-file

Genus Date
Quercus White Oak 15-Jun-1998

alba ,D.
Quercus  |alba | White Oak 12-Jul-1935
aba -

Quercus 15-Sep-1920
Quercus Red Oak 15-Jun-1998
Red Oak 15-Sep-1920

U2l ESHINEXESI——1

Species Attributes

@ Observation N evals
Observer

Common
Name



Normalization

e One widely-used! approach for
reducing errors within a
datalkase IS te nermalize your
data structures

o Normalizatien IS e PreCEeSsS
eif eliminaneg duplicate o
redindanit IRicrmaten



Two-table Relational Database

QRCALB | Quercus | alba | White Oak

QRCRBR Red Oak

QRCRBR | Fisher, K. | 15-Jun-1998
QRCRBR James, J. 15-Sep-1920

............. _
Common @
Name




Complex Data Model

Species Observations Specimens

Locations Observers

Notation: One-to-one

One-to-man



ArcGIlS Databases

¢ The progenitor of ArcGIS, Arc/Info
used the “Inife™ database

—Info 1s now obsolete, but iIs still included
N ArcGIS Woerkstation fer compatipility

— CoeVverages are stored in Inie data
fermats (hence the Infer directoRy)

¢ ArcGIlS newW!: USes Itsi ewnl,, Bullt=in
gdataase lsasedlont Diase VA dolh)
ORIELS



Using External Databases

¢ he major reason for using external
databases Is that there may be large
amoeunts off useful data stered In nen-GIS
datalases

— Addresses
— Detailed land cover characteristics

¢ Often these datalases: are maintained
eutside off a GIS USIng dataldase teolS
(erg., ODNVA' Integrated System)

9 AGEESS 10 extenrnall datahases redluces e
NEedNor redincanit sterager and eliimmmates
ISSUES! Gff CONCURERCY,



Databases for ArcGIS

¢ There are a number of databases that can
e used with ArcGIS and the “Spatial
Database Engine” (ArcSDE)
— Oracle — poeweriul, but expensive
— Microsoift SQLserVver
— IBM DB2
— Informix

¢ Personal Geedatalases: can lise ACCESS
— NG receommendedior large applicatiens



Structured Query Language

¢ SO far, yourve had the theory of
databases, but how do you use
them?

¢ he key to mest modern datalases
(but NOIF the INEOr datalase) IS
called “Structured @uery: Language™
O moere simply; SOt (PreneuRced
“seeguel™)



Why use SOQL?

¢ Provides the tools needed to
manage relationall datalbases
Including:
—Creatingl llanles
—Adding Data
—Queries / Searches

¢ It'si a STANDARDI — mulitiple
VEendoers prodice products tiat
Slppoer: SEIEGUERES



Standards — A Caveat

¢ Just because there are standards
for SOL implementations dees
not mean that all databases will
have all the capabilities; in| the
SOL standard.

¢ Most relational databases
ImplemeERt SemE NeREStandard
extensions or lack some features
of the full standard



Examples of Variation

o MinISOL - implements only a
critical subset off SOL commands

» MySOL — fairly compatible - ne
Sub-selects (lnested selects)

¢ Pestgres — not fully,
Stancdardized, eRJEect extensions

L/



Critical SQL Commands

¢ [able Management:
— Create lable
— Drop Table
¢ Editing
There are many other commands,

but these six will allow you to do
almost anything you need to do

9 @UIERY



Create Table

CREATE TABLE mytable (
name CHAR(C40) NOI NULL,
age INT )

¢ Creates a table named “mytable wWith
We fields

— Al reguired chiaracter field called “names

— AR eptieonalinumere (nteger) lield callea
((age11



Insert

INSERT INTO mytable
(name ., age)

VALUESH (C George - ,20)
¢ Inserts a data row Into the table

—name IS set te) - George
——ager IS set te) 20



Select

SELECT name,age EROM mytable WHERE
age = 20

& Searches the table for rews where “age”
IS 20 and returns the assoeclated name
and age. his guery: resulted Im:

e S T —— +
| name | age |
e S +
| Georage | 200 |
e e +

1 rew 1n seitt (0-02 sec)



Update

UPDATE mytable SET age=21
WHERE name LIKE ~George-

¢ Searches the table for rows where “name” Is

“George™ and sets age toe 21. Note: if we had
more thamn ene rew wWith name “George” alllwouldl he set te

age=21.
T mEEEE S S —— +
| name | age |
e +—— +
| Georage | 200 |
e P +

I rew 1 seitt (0202 sec)



Delete (a row from a table)

DELETE EROM mytable WHERE
name LIKE “George AND age =
24

» Searches the table fer rews
WhHEre name:- Isi“George and
ages 21 ancldeletes them



Drop Table (delete a table)

DROP' TABLE mytable

o Completely eliminates table
“mytable.” All data in the
table Is lest:.



Why SOL?

& Despite 1ts power to manipulate
data, SQL makes a poor User
Interface

— Few ecologists will- want te take the time
to learm SQL

— Effiective use alse reguires; knowledge: of
the underying fields and takles
¢ For this reasen, moest SOL IS
IMPECdEd INterpProgiamSIWHREREHIIS
Middent e the USers



Select By Attributes

SOL in AreGIS

"SPECIES"
"COMMAKME"

¢ SQL syntaxis IR
used In several "EGGS”
of the ArcGIS
tools

— SELECT BY
ATTRIBUTE
gERERates; an
SOL guery.

electable layers in this list

election

“'Black-Crowned_Might_Heron™

“'Black_Skimmer"
“'Browrn_Pelican™
""Cazplan_Term™
“'Cattle_Egret'"




Other SQL functions

¢ ArcGIS won't let you do updates etc.
using SOL statements

— JThat could damage what ArcGIlS needs
o) do) 1t°S, WorK

— [However, you can moediiy/ the data Using
the attribute CALCULATIOR



Putting the Relations In

Relational Databases

¢ SELECT statements are not restricted
to single tables. For example:

SELECT DISTINCT
mytable.age, yourtanle.address
ERON mytaiblie, Vvourtasle

WHERESmHy Al e nane IEHKE
Voeurtawlesnamne



Relational SELECT

SELECT DISTINCT

mytable.age, yourtable.address

EROM mytablie, yourtable

WHERE mytable-name LCIKE yoeurtahle.name

& Accesses twoe different tables: “mytable™
and “yourtanle™

¢ Returns “age” firem mytanle, and “address:
rem yeurtaple where the “name: fieldiimn
the e t2IES Imateiil

o DISTINCIFmeans that i the same age and
address shews upNRrmuluple rews, enly the
lirstinstancewWiliNeerdispiayed:



~ Add Join
Help
Qutput Join Field

Layer Name or Tahle View

]E‘ birds point

Input Join Field The field in the join table that contains the
ILEIE.&TIEIN values on which the join will be based.

Join Table
] O:Mwork\GISDAT AN arthamptonthoghpalygon

W Keep all (opticnal)

Relationships in ArcGIS are created
using the “Add Join” tool In the
toolbox

Cancel E nvironments... << Hide Help




SOQL Exercise

+ Now It’s time for you to try out your
SQL skills using the web pages:

AttRE /WAL SEICOURSE.com
AECE/Y/ANVAVANVESEHICOUISEZECOIM
—[DEpart 10 (tale JoIns)



http://www.sqlcourse.com/
http://www.sqlcourse2.com/
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