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• A set of tables

• Columns hold 
specific type of 
data

• Read/modify 
information

What is a database?What is a database?



What is a table?What is a table?

Plots

Plot_id
(integer)

Plot_type
(text)

Lat
(real no.)

Lon
(real no.)

Notes
(text)



Difference from ExcelDifference from Excel

Species

Species_id
(integer)

Name
(text)

Common_name
(text)

Status
(integer)

1. Tables are discrete

2. Each table has a name

3. Each column has a name

4. Each column has a type



Essential TasksEssential Tasks

MonitoringProject

Transects Plots

Species

3) Write queries

2a) Design tables

2b) Fill tables

1) Manage a set of tables



What next?What next?

NEXT:NEXT:
-- I present strategy for dividing a I present strategy for dividing a 

table into a set of smaller tablestable into a set of smaller tables

THEN:THEN:
-- You design a database in groupsYou design a database in groups
-- We discuss your designsWe discuss your designs



Splitting up data into tablesSplitting up data into tables

3 main tasks:3 main tasks:

1) Split up the data into tables.1) Split up the data into tables.

2) Designate the type of data each column should hold.2) Designate the type of data each column should hold.

3) Identify relations among the tables3) Identify relations among the tables



Design Task 1:Design Task 1:
Splitting up data into tablesSplitting up data into tables

DATEDATE SITESITE WEBWEB PLOTPLOT QDQD SPECIESSPECIES OBSOBS COVERCOVER HTHT COUNTCOUNT PHENPHEN COMMENTSCOMMENTS

02/03/199902/03/1999 FPCFPC 11 EE 11 ERPU8ERPU8 11 0.50.5 44 1313 VV NANA

02/03/199902/03/1999 FPCFPC 11 EE 11 ERPU8ERPU8 22 0.10.1 22 1616 VV NANA

02/03/199902/03/1999 FPCFPC 11 EE 11 GUSA2GUSA2 11 0.010.01 44 22 VV NANA

02/03/199902/03/1999 FPCFPC 11 EE 11 GUSA2GUSA2 22 0.10.1 55 11 VV NANA

02/03/199902/03/1999 FPCFPC 11 EE 11 GUSA2GUSA2 33 0.50.5 1212 11 VV NANA

02/03/199902/03/1999 FPCFPC 11 EE 11 LEFELEFE 11 0.250.25 55 11 VV NANA

02/03/199902/03/1999 FPCFPC 11 EE 22 LATR2LATR2 11 77 3636 22 VV Possible errorPossible error

02/03/199902/03/1999 FPCFPC 11 EE 22 LATR2LATR2 22 22 3232 33 VV NANA

02/03/199902/03/1999 FPCFPC 11 EE 22 LATR2LATR2 33 88 6161 11 VV NANA

02/03/199902/03/1999 FPCFPC 11 EE 22 LATR2LATR2 44 33 4545 11 VV NANA

02/03/199902/03/1999 FPCFPC 11 EE 22 LATR2LATR2 55 22 2424 11 VV NANA

02/03/199902/03/1999 FPCFPC 11 EE 22 ERPU8ERPU8 11 0.250.25 33 33 VV NANA

02/03/199902/03/1999 FPCFPC 11 EE 22 ERPU8ERPU8 22 0.050.05 22 1111 VV NANA



Methods for splitting up Methods for splitting up 
data into tablesdata into tables



Method 1 Method 1 -- EyeballingEyeballing
(book example)(book example)

TITLETITLE AUTHOR 1AUTHOR 1 AUTHOR 2AUTHOR 2 PUBLISHERPUBLISHER ISBNISBN QTY.QTY.

Ecology 101Ecology 101 Smith, A.B.Smith, A.B. Gordon, D.A.Gordon, D.A. Univ. PressUniv. Press 43244324

Ecology for DummiesEcology for Dummies Doe, J.Doe, J. Wiley & SonsWiley & Sons

48738957594873895759

04938020200493802020

74829292927482929292

89988998

Ecology and PoliticsEcology and Politics Kim, J.B.Kim, J.B. McGrawMcGraw--HillHill 900900

Ecology and Modern CinemaEcology and Modern Cinema Kim, J.B.Kim, J.B. 22348493022234849302Univ. PressUniv. Press 11

Books

TITLETITLE ?? ??

Ecology 101Ecology 101

Ecology for DummiesEcology for Dummies

Ecology and PoliticsEcology and Politics

Ecology and Modern CinemaEcology and Modern Cinema

Books
AUTHORAUTHOR ?? ??

Smith, A.B.Smith, A.B.

Doe, J.Doe, J.

Kim, J.B.Kim, J.B.

Gordon, D.A.Gordon, D.A.

Authors
PUBLISHERSPUBLISHERS ?? ??

Univ. PressUniv. Press

Wiley & SonsWiley & Sons

McGrawMcGraw--HillHill

Publishers



Method 1 Method 1 -- EyeballingEyeballing
(personnel example)(personnel example)

LastLast FirstFirst M.I.M.I. InstitutionInstitution SectorSector

SDSUSDSU AcademicAcademic

PrivatePrivate

AcademicAcademic

Acme Inc.Acme Inc.

SDSUSDSU

AA

ZZ

BB

Position 2Position 2

SmithSmith AnnAnn P.I.P.I. Community LiaisonCommunity Liaison

SmithSmith AnnAnn AdministratorAdministrator Field TechnicianField Technician

Data ManagerData ManagerJohnJohnKimKim

Position 1Position 1

P.I.P.I.

Personnel
LastLast FirstFirst M.I.M.I. ?? ??

AA

ZZ

BB

SmithSmith AnnAnn

SmithSmith AnnAnn

JohnJohnKimKim

Personnel

InstitutionInstitution SectorSector ?? ??

SDSUSDSU AcademicAcademic

PrivatePrivate

AcademicAcademic

Acme Inc.Acme Inc.

SDSUSDSU

PositionPosition ?? ??

P.I.P.I.

AdministratorAdministrator

Field TechnicianField Technician

Data ManagerData Manager

Community LiaisonCommunity Liaison

Institutions Positions



Method 2 Method 2 -- NormalizationNormalization

Abbreviated Normalization Steps:Abbreviated Normalization Steps:

Step 1: Identify a Step 1: Identify a primary keyprimary key for each table.for each table.

Step 2: Eliminate duplicate columns.Step 2: Eliminate duplicate columns.

Step 3: Eliminate duplicate rows.Step 3: Eliminate duplicate rows.



Normalization Step 1: Identify a Normalization Step 1: Identify a primary key primary key for every table.for every table.

TITLETITLE AUTHOR 1AUTHOR 1 AUTHOR 2AUTHOR 2 PUBLISHERPUBLISHER ISBNISBN QTY.QTY.

Ecology 101Ecology 101 Smith, A.B.Smith, A.B. Gordon, D.A.Gordon, D.A. Univ. PressUniv. Press 43244324

Ecology for DummiesEcology for Dummies Doe, J.Doe, J. Wiley & SonsWiley & Sons

48738957594873895759

04938020200493802020

74829292927482929292

89988998

Ecology and PoliticsEcology and Politics Kim, J.B.Kim, J.B. McGrawMcGraw--HillHill 900900

Ecology and Modern CinemaEcology and Modern Cinema Kim, J.B.Kim, J.B. 22348493022234849302Univ. PressUniv. Press 11

idid LastLast FirstFirst M.I.M.I. InstitutionInstitution SectorSector

SDSUSDSU AcademicAcademic

PrivatePrivate

AcademicAcademic

Acme Inc.Acme Inc.

SDSUSDSU

AA

ZZ

BB

Position 2Position 2

00 SmithSmith AnnAnn P.I.P.I. Community LiaisonCommunity Liaison

11 SmithSmith AnnAnn AdministratorAdministrator Field TechnicianField Technician

Data ManagerData ManagerJohnJohnKimKim

Position 1Position 1

22 P.I.P.I.

Books

Personnel



Normalization Step 2: Eliminate duplicate columnsNormalization Step 2: Eliminate duplicate columns
(book example)(book example)

TITLETITLE AUTHOR 1AUTHOR 1 AUTHOR 2AUTHOR 2 PUBLISHERPUBLISHER ISBNISBN QTY.QTY.

Ecology 101Ecology 101 Smith, A.B.Smith, A.B. Gordon, D.A.Gordon, D.A. Univ. PressUniv. Press 43244324

Ecology for DummiesEcology for Dummies Doe, J.Doe, J. Wiley & SonsWiley & Sons

48738957594873895759

04938020200493802020

74829292927482929292

89988998

Ecology and PoliticsEcology and Politics Kim, J.B.Kim, J.B. McGrawMcGraw--HillHill 900900

Ecology and Modern CinemaEcology and Modern Cinema Kim, J.B.Kim, J.B. 22348493022234849302Univ. PressUniv. Press 11

TITLETITLE PUBLISHERPUBLISHER ISBNISBN QTY.QTY.

Ecology 101Ecology 101 Univ. PressUniv. Press 48738957594873895759

04938020200493802020

74829292927482929292

22348493022234849302

43244324

Ecology for DummiesEcology for Dummies Wiley & SonsWiley & Sons 89988998

Ecology and PoliticsEcology and Politics McGrawMcGraw--HillHill 900900

Ecology and Modern CinemaEcology and Modern Cinema Univ. PressUniv. Press 11

IdId ISBNISBN AuthorAuthor

00

11

22

33

48738957594873895759

44

48738957594873895759

Smith, A.B.Smith, A.B.

Gordon, D.A.Gordon, D.A.

04938020200493802020 Doe, J.Doe, J.

Kim, J.B.Kim, J.B.74829292927482929292

Kim, J.B.Kim, J.B.22348493022234849302

Books Authors

Books

Foreign Keyuh-oh!



Normalization Step 2: Eliminate duplicate columnsNormalization Step 2: Eliminate duplicate columns
(personnel example)(personnel example)

idid LastLast FirstFirst M.I.M.I. InstitutionInstitution SectorSector

SDSUSDSU AcademicAcademic

PrivatePrivate

AcademicAcademic

Acme Inc.Acme Inc.

SDSUSDSU

AA

ZZ

BB

Position 2Position 2

00 SmithSmith JaneJane P.I.P.I. Community LiaisonCommunity Liaison

11 SmithSmith JaneJane AdministratorAdministrator Field TechnicianField Technician

Data ManagerData ManagerJohnJohnKimKim

Position 1Position 1

22 P.I.P.I.

idid LastLast FirstFirst M.I.M.I. InstitutionInstitution SectorSector

AA SDSUSDSU

Acme Inc.Acme Inc.

SDSUSDSU

ZZ

AcademicAcademic

PrivatePrivate

BB AcademicAcademic

00 SmithSmith AnnAnn

11 SmithSmith AnnAnn

JohnJohnKimKim22

idid person_idperson_id PositionPosition

00

11

22

33

44

55

00 P.I.P.I.

11 Field TechnicianField Technician

22 P.I.P.I.

22 Data ManagerData Manager

00

11

Community LiaisonCommunity Liaison

AdministratorAdministrator

personnel positions
Foreign Key



Normalization Step 3: Eliminate duplicate rows Normalization Step 3: Eliminate duplicate rows 
(book example)(book example)

TITLETITLE PUBLISHERPUBLISHER ISBNISBN QTY.QTY.

Ecology 101Ecology 101 Univ. PressUniv. Press 48738957594873895759

04938020200493802020

74829292927482929292

22348493022234849302

43244324

Ecology for DummiesEcology for Dummies Wiley & SonsWiley & Sons 89988998

Ecology and PoliticsEcology and Politics McGrawMcGraw--HillHill 900900

Ecology and Modern CinemaEcology and Modern Cinema Univ. PressUniv. Press 11

IdId ISBNISBN AuthorAuthor

00

11

22

33

48738957594873895759

44

48738957594873895759

Smith, A.B.Smith, A.B.

Gordon, D.A.Gordon, D.A.

04938020200493802020 Doe, J.Doe, J.

Kim, J.B.Kim, J.B.74829292927482929292

Kim, J.B.Kim, J.B.22348493022234849302

Books Authors

TITLETITLE PUBLISHER_idPUBLISHER_id ISBNISBN QTY.QTY.

Ecology 101Ecology 101 00 48738957594873895759

04938020200493802020

74829292927482929292

22348493022234849302

43244324

Ecology for DummiesEcology for Dummies 11 89988998

Ecology and PoliticsEcology and Politics 22 900900

Ecology and Modern CinemaEcology and Modern Cinema 00 11

Books

Publisher_idPublisher_id PUBLISHERPUBLISHER

00 Univ. PressUniv. Press

11 Wiley & SonsWiley & Sons

22 McGrawMcGraw--HillHill

Publishers



Normalization Step 3: Eliminate duplicate rows Normalization Step 3: Eliminate duplicate rows 
(personnel example)(personnel example)

idid LastLast FirstFirst M.I.M.I. InstitutionInstitution SectorSector

AA SDSUSDSU

Acme Inc.Acme Inc.

SDSUSDSU

ZZ

AcademicAcademic

PrivatePrivate

BB AcademicAcademic

00 SmithSmith AnnAnn

11 SmithSmith AnnAnn

JohnJohnKimKim22

idid person_idperson_id PositionPosition

00

11

22

33

44

55

00 P.I.P.I.

11 Field TechnicianField Technician

22 P.I.P.I.

22 Data ManagerData Manager

00

11

Community LiaisonCommunity Liaison

AdministratorAdministrator

personnel positions

idid LastLast FirstFirst M.I.M.I. Institution_idInstitution_id

AA 00

11

00

ZZ

BB

00 SmithSmith AnnAnn

11 SmithSmith AnnAnn

JohnJohnKimKim22

Institution_idInstitution_id InstitutionInstitution SectorSector

00 SDSUSDSU

Acme Inc.Acme Inc.

AcademicAcademic

PrivatePrivate11

personnel institutions



Method 3 Method 3 –– the Zen way.the Zen way.

Attachment to worldly logic leads only to Attachment to worldly logic leads only to 
suffering.suffering.

The truth is attained by directly knowing.The truth is attained by directly knowing.



Task 2: Designate the type of data that each column should hold.Task 2: Designate the type of data that each column should hold.

Numeric types:Numeric types: ExamplesExamples
integersintegers 20052005

3.14159263.1415926

3.1415926533.141592653
5897932384658979323846
2643383279526433832795
0288419716902884197169
3993751039937510

singlesingle--precision real numbersprecision real numbers
(up to 23 places)(up to 23 places)
doubledouble--precision real numbers precision real numbers 
(up to 53 places)(up to 53 places)

integerinteger

floatfloat

doubledouble

Available data types –



Task 2: Designate the type of data that each column should hold.Task 2: Designate the type of data that each column should hold.

Text types:Text types: ExamplesExamples
CharactersCharacters ““pantroglodytespantroglodytes””

““could not determine could not determine 
speciesspecies””

‘‘northnorth’’, , ‘‘southsouth’’, , ‘‘easteast’’, , ‘‘westwest’’

‘‘heardheard’’,,’’seenseen’’,,’’capturedcaptured’’

variable length charactersvariable length characters
(< 255 chars)(< 255 chars)

a large chunk of texta large chunk of text

enumerated valuesenumerated values

a set of valuesa set of values

enumenum

setset

charchar
char(n)char(n)
varchar(nvarchar(n))

texttext

Available data types (continued) –



Task 2: Designate the type of data that each column should hold.Task 2: Designate the type of data that each column should hold.

Date & Time:Date & Time:
‘‘YYYYYYYY--MMMM--DD HH:MM:SS'DD HH:MM:SS' ‘‘20052005--0101--05 15:07:43'05 15:07:43'

'0000'0000--0000--00'00'

148939284758498148939284758498

’’15:07:43'15:07:43'

20052005

‘‘YYYYYYYY--MMMM--DD'DD'

Seconds passed since tSeconds passed since too

‘‘HH:MM:SS'HH:MM:SS'

YYYYYYYY

TIMETIME

YEARYEAR

DATETIMEDATETIME

DATEDATE

TIMESTAMPTIMESTAMP

Available data types (continued) –

More on column types:
http://dev.mysql.com/doc -> Section 11 “Column Types”

http://dev.mysql.com/documentation


Task 2: Designate the type of data that each column should hold.Task 2: Designate the type of data that each column should hold.

IdId integerinteger

ISBNISBN

AuthorAuthor
varchar(10)varchar(10)

varchar(255)varchar(255)

Personnel

Authors

TITLETITLE varchar(255)varchar(255)

PUBLISHER_idPUBLISHER_id integerinteger

ISBNISBN varchar(10)varchar(10)

QTY.QTY. integerinteger

PUBLISHER_idPUBLISHER_id integerinteger

PUBLISHERPUBLISHER varchar(255)varchar(255)

Publishers

idid integerinteger

LastLast varchar(40)varchar(40)

Institution_idInstitution_id integerinteger

FirstFirst varchar(40)varchar(40)

char(1)char(1)M.I.M.I.

Books

idid integerinteger

person_idperson_id

positionposition varcharvarchar

integerinteger

Positions

Institution_idInstitution_id integerinteger

InstitutionInstitution varchar(255)varchar(255)

SectorSector enum(enum(‘‘academicacademic’’,,’’industryindustry’’,,’’govtgovt’’,,’’NGONGO’’))

institutions



Task 3: Identify the Task 3: Identify the relationsrelations among tables.among tables.

IdId ISBNISBN AuthorAuthor

00

11

22

33

48738957594873895759

44

48738957594873895759

Smith, A.B.Smith, A.B.

Gordon, D.A.Gordon, D.A.

04938020200493802020 Doe, J.Doe, J.

Kim, J.B.Kim, J.B.74829292927482929292

Kim, J.B.Kim, J.B.22348493022234849302

Books

Authors

TITLETITLE PUBLISHER_idPUBLISHER_id ISBNISBN QTY.QTY.

Ecology 101Ecology 101 00 48738957594873895759

04938020200493802020

74829292927482929292

22348493022234849302

43244324

Ecology for DummiesEcology for Dummies 11 89988998

Ecology and PoliticsEcology and Politics 22 900900

Ecology and Modern CinemaEcology and Modern Cinema 00 11

PUBLISHER_idPUBLISHER_id PUBLISHERPUBLISHER

00 Harcourt BraceHarcourt Brace

11 Wiley & SonsWiley & Sons

22 McGrawMcGraw--HillHill

Publishers

Relations Types:

1 to 1 (1:1)
1 to many (1:n)
many to many (m:n)
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