
Introduction to Ecological Introduction to Ecological 
DatabasesDatabases

John KimJohn Kim
Field Station ProgramsField Station Programs

San Diego State UniversitySan Diego State University



talk outlinetalk outline

1) Database conceptual overview

2) Examples of Databases

3) Database System configurations



What is a db?What is a db?

• A set of tables
• Relationships
• A command language



db featuresdb features

•• Explicit control over data (column) typesExplicit control over data (column) types

DateDate SiteSite HeightHeight DiameterDiameter
<dates only><dates only> <text only><text only> < real numbers only>< real numbers only> < real numbers only>< real numbers only>

• accuracy
• quality control
• performance
• ease of use (commands)



db featuresdb features

•• Explicit or implicit relationship between tablesExplicit or implicit relationship between tables

DateDate SiteSite HeightHeight DiameterDiameter

AA
BB
AA
CC

SiteSite LatitudeLatitude LongitudeLongitude

AA
BB
CC
DD

Allows on-the-fly mix-n-matching of tables
Avoid orphan rows



db featuresdb features

•• Powerful command languagePowerful command language

DateDate SiteSite HeightHeight DiameterDiameter • Select specific rows
• Perform calculations
• Update columns
• Insert new rows
• Delete specific rows
• Create/copy/delete tables
• Mix-n-match tables on the fly

SQL = Sequential Query Language



other/advanced featuresother/advanced features

•• ViewsViews

•• Triggers & Stored ProceduresTriggers & Stored Procedures

•• TransactionsTransactions



AdvantagesAdvantages

Modularity + command language = 

• Complex analysis
• Better accuracy & quality
• Better Interoperability
• Multi-user
• Improved performance

Scalable, shareable, longer-lived



Complexity/Metadata RequirementsComplexity/Metadata Requirements
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DataData
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Characteristics of DatabasesCharacteristics of Databases
(John Porter, UVA)



Low volume, low complexity:Low volume, low complexity:
•• RealtimeRealtime Meteorology/Hydrology sensor dataMeteorology/Hydrology sensor data
•• Vegetation samplingVegetation sampling

High volume, low complexityHigh volume, low complexity
•• USDA Integrated Taxonomic Information SystemUSDA Integrated Taxonomic Information System
•• NIH NIH GenBankGenBank

High volume, higher complexity (metadata)High volume, higher complexity (metadata)
•• Science Citation IndexScience Citation Index
•• OBFS Metadata CatalogOBFS Metadata Catalog

Your db?

Examples of databasesExamples of databases
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System configuration for System configuration for 
managementmanagement



System configuration for sharingSystem configuration for sharing
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Popular ConfigurationsPopular Configurations

MySQL
Database

Windows or Linux

Apache
Webserver

PHP, JSP or Perl

Free

Microsoft
SQL Server
Database

Windows

Microsoft
IIS

Webserver

ASP

$$$

PostgreSQL
Database

Unix/Linux

Apache
Webserver

PHP, JSP or Perl

Free

???
Database

Macintosh

???
Webserver

???

$ ???



What about MS Access?What about MS Access?

Internet

computer

Webserver

Scripting  language

MS Access

Database
engine

Design/admin
tools

ODBC Drivers

user

user

user

user

manager

All-in-one: convenient

slow
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