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talk outline

e Queries using SQL

e SOQL by example

e Hands-on gqueries through PhpMyAdmin



e Structured Query Language

e ANSI standard computer language with
many variants (I’ll use MySQL)

e Read, write, calculate, modify data

e Easy to learn, hard to master
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e Builld queries incrementally.

e Make a back-up copy of tables.

e« Manual: http://dev.mysqgl.com/doc/



http://dev.mysql.com/documentation/

Executing SQL Commands
through PHPMyAdmin

Enter any SQL command and see results

Server: Lﬂmarsh.lternet.edu/l.@ai-ah-aﬂ .\ng'slr[:n_admin » Table: [ mytbl

5truc1ure| 5§SQL| ,,\ i-Elnsert| Expurt| %Gperatinnﬂ i Emp
-~ e om - -
phpldyAdmin InnoDB free: 10240 kB
A Lo
Field Type Collation Attributes Null Default Extra Action
Database: [ sdf int(10) UNSIGNED No auto_increment % X T

Ircn_admin (2) j
1 Check All / Uncheck Al With selected- & ]

rcn_admin - _ __
= n:',rtbl 2 Print view &3 Relation view &Prupnaetahlestructure

B test db i-Ef-'kdd|1 field(s) @ AtEnd of Table ¢ At Beginning of Table Il"'aﬂ"d‘terlsdf 'l E
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e SELECT - retrieves data from a database table

e |INSERT - Inserts new data into a table

e UPDATE - updates data in a database table

e DELETE - deletes data from a database table
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Basic Syntax: SELECT columns FROM table

1) getspecific columns from a table:

SELECT cover, height FROM observation

2) get all columns:

SELECT * FROM observation

3) getspecific rows from a table:

SELECT cover, height FROM observation
WHERE cover > 1
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More complex conditions:

SELECT * FROM observation
WHERE ( height > 10 AND height <20 ) OR cover > 10
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SELECT * FROM observation

SELECT * FROM tablel LEFT JOIN table2
ON match up two fields

SELECT * FROM observation LEFT JOIN species
ON species id = species_id

SELECT * FROM observation LEFT JOIN species
ON observation.species_id = species.species_id



LEFT OUTER JOIN aka LEFT JOIN

SPECIES ID COVER HEIGHT SPECIES_ID NAME
4 0.5 4 0 LATR2
2 0.1 2 1 ERPUS
4 0.01 4 3 LEFE
4 0.1 5
4 GUSA2
1 0.5 12
3 0.25 15
n
|
u
v
SPECIES_ID COVER HEIGHT SPECIES_ID NAME
‘/‘. A
4 0.5 4 4 GUSA2
\ I\
2 0.1 2
21 L 1
I 4 | 0.01 4 4 I 1 GUSA2
I 4 l 0.1 5 4 l l GUSA2
| 1 | 0.5 12 1 1 | ERPUS
‘ 3 1 0.25 15 3 1 [ LEFE




INNER JOIN

SPECIES_ID COVER HEIGHT SPECIES_ID NAME
4 0.5 4 0 LATR2
2 0.1 2 1 ERPU8
4 0.01 4 3 LEFE
4 0.1 5
4 GUSA2

1 0.5 12
S 0.25 15

|

|

|

v

SPECIES_ID COVER HEIGHT SPECIES_ID NAME
4 0.5 4 4 GUSA2
2 = 2
4 0.01 4 4 GUSA2
4 0.1 5 4 GUSA2
1 0.5 12 1 ERPU8
g 0.25 15 & LEFE
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Basic syntax:
INSERT INTO table (list of fields) VALUES (list of values)

INSERT INTO species (species) VALUES (‘alin’)

INSERT INTO location (site, web, plot, quad) VALUES (‘P’, 2, ‘E’, 1)
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Basic syntax: UPDATE table SET field = value

SELECT * FROM observation
WHERE comments = “NA”

UPDATE observation SET comments = “Not Applicable”
WHERE comments = “NA”

SELECT comments FROM observation
WHERE comments LIKE “never%”

UPDATE observation
SET comments = concat(“Cannot identify as of “, curdate())
WHERE comments LIKE “never%”
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Basic Syntax: UPDATE tables SET assignments WHERE conditions;

Useful for normalizing tables. After creating a separate Location
table...

UPDATE observations, locations
SET observations.location_id=location.location_id

WHERE observation.site = location.site AND
observation.web=location.web AND
observation.plot=location.plot AND
observation.quad=location.quad
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Basic syntax:
DELETE FROM table WHERE condition

DELETE FROM species WHERE species = ‘acer saccharum’

But good to try a select first, before deleting:
SELECT FROM species WHERE species = ‘acer saccharum’
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You can use function in place of plain column names.
SELECT AVG(height) FROM observation
Examples: AVG(), STDDEV(), VARIANCE(), MAX(), MIN()

Calculate the average height of sand muhly (MUAR2):

SELECT AVG(height) FROM observation
LEFT JOIN species ON observation.species_id = species.species_id
WHERE species.species = 'MUAR2'
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Overview:;

A. Make the location table
B. Use it to assign foreign keys to observations table

Normalizing An Existing Data Table

NPP Table

Date Site Web Plot Quad | Species | Cover Height | Comments
2/5/2005 G 1 N 1 BOER4 1 12

2/5/2005 G 1 N 1 BOER4 0.5 12

2/5/2005 G 1 N 1 BOER4 0.25 10

2/6/2005 G 1 N 1 LATR2 9 24 grazed
2/6/2005 G 1 N 2 LATR2 5 18

2/6/2005 G 1 N 2 SPCR 4 12

C. Delete location info in observations table
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Make 2 copies of the origintal table

Normalizing An Existing Data Table:

NPP Table
Date Site Web Plot Quad | Species | Cover Height | Comments
2/5/2005 G 1 N 1 BOER4 1 12
2/5/2005 G 1 N 1 BOER4 0.5 12
2/5/2005 G 1 N 1 BOER4 0.25 10
2/6/2005 G 1 N 1 LATR2 9 24 grazed
2/6/2005 G 1 N 2 LATR2 5 18
2/6/2005 G 1 N 2 SPCR 4 12
Observations v
Date Site Web Plot Quad | Species | Cover Height | Comments Locations
2/5/2005 G 1 N 1 Raonld d 2
Date Site Web Plot Quad | Species | Cover Height | Comments
2/5/2005 G 1 N 1
2/5/2005 G 1 N 1 BOER4 1 12
2/5/2005 G 1 N 1
2/5/2005 G 1 N 1 BOER4 0.5 12
2/6/2005 G 1 N 1
2/5/2005 G 1 N 1 BOER4 0.25 10
2/6/2005 G 1 N 2
2/6/2005 G 1 N 1 LATR2 9 24 grazed
2/6/2005 G 1 N 2
2/6/2005 G 1 N 2 LATR2 5 18
2/6/2005 G 1 N 2 SPCR 4 12
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Y LJ Step 2

To observations table, add a primary key and a location_id field

Observations
Date Site Web Plot Quad | Species | Cover Height | Comments
2/5/2005 G 1 N 1 BOER4 1 12
2/5/2005 G 1 N 1 BOER4 0.5 12
2/5/2005 G 1 N 1 BOER4 0.25 10
2/6/2005 G 1 N 1 LATR2 9 24 grazed
2/6/2005 G 1 N 2 LATR2 5 18
2/6/2005 G 1 N 2 SPCR 4 12
Observations y
ID Location_id | Date Site Web Plot Quad | Species | Cover Height | Comments
1 2/5/2005 G 1 N 1 BOER4 1 12
2 2/5/2005 G 1 N 1 BOER4 0.5 12
3 2/5/2005 G 1 N 1 BOER4 0.25 10
4 2/6/2005 G 1 N 1 LATR2 9 24 grazed
5 2/6/2005 G 1 N 2 LATR2 5 18
6 2/6/2005 G 1 N 2 SPCR 4 12




' -
.ii -»4

OBFS Normalizing An Existing Data Table:
YA Step 3

In locations table, empty the data and delete unnecessary columns.

Locations

Date Site Web Plot Quad | Species | Cover Height | Comments
2/5/2005 G 1 N 1 BOER4 1 12

2/5/2005 G 1 N 1 BOER4 0.5 12

2/5/2005 G 1 N 1 BOER4 0.25 10

2/6/2005 G 1 N 1 LATR2 9 24 grazed
2/6/2005 G 1 N 2 LATR2 5 18

2/6/2005 G 1 N 2 SPCR 4 12

v

Site Web Plot Quad
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Y LJ Step 4

Fill locations table by pulling distinct data from observations.

pulling distinct data:
SELECT distinct site, web, plot, quad FROM observations

pulling distinct data and putting it into locations table:

INSERT INTO locations SELECT distinct site, web, plot, quad
FROM observations

Site Web Plot Quad
FPC

FPC

FPC
FPC

FPC

Rl ]|r
Zz|lz|m|m|m|m
N |d|lw]N] R

FPC

Locations



Normalizing An Existing Data Table:
WA Step S

To locations table, add a primary key. Set auto-increment.

ID Site Web Plot Quad
FPC

FPC

FPC
FPC

FPC

o|lu|ldr|lw]|Nn]kF
FlerlRr]|lRr]|~]|F-
Z|lz|lm|m|m|m
N |d|lw]N] R

FPC

Locations
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Update foreign key in observations table using locations table.

UPDATE observations, locations

SET observations.location_id=locations.id

WHERE observations.site=locations.site AND
observations.web=locations.web AND
observations.plot=location.plot AND
observations.quad=locations.quad

Normalizing An Existing Data Table:

Observations

ID Location_id | Date Site Web Plot Quad | Species | Cover Height | Comments

1 2/5/2005 G 1 N 1 BOER4 1 12

2 2/5/2005 G 1 N 1 BOER4 0.5 12

3 2/5/2005 G 1 N 1 BOER4 0.25 10

4 2/6/2005 G 1 N 1 LATR2 9 24 grazed

5 2/6/2005 | G 1 N 2 LATR2 [ 5 1o ste | web | Plot | Quad

6 2/6/2005 | G 1 N 2 SPCR 4 1l P | 1 £ 1
2 FPC 1 E 2
3 FPC 1 E 3

Locations 4 e |1 e 4

5 FPC 1 N 1
6 FPC 1 N 2
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YA Step /

In observations table, delete the location columns.

Observations
ID Location _id Date Species | Cover Height | Comments
1 24 2/5/2005 BOER4 1 12
2 24 2/5/2005 BOER4 0.5 12
3 24 2/5/2005 BOER4 0.25 10
4 24 2/6/2005 LATR2 9 24 grazed
5 25 2/6/2005 LATR2 5 18
6 25 2/6/2005 SPCR 4 12
Locations

ID Site Web Plot Quad

1 FPC 1 E 1

2 FPC 1 E 2

3 FPC 1 E 3

4 FPC 1 E 4

5 FPC 1 N 1

6 FPC 1 N 2




Normalizing Existing Data
with MS Access

The problem: How to split up large data into smaller chunks with correct
foreign keys?

Date Site Web Plot Quad SPECIES COVER HEIGHT COUNT COMMENTS
2/2/2005 FPC 1E 1 ERPUS 0.5 4 13 NA
2/3/2005 FPC 1E 1 ERPUS 0.1 2 16 NA
2/4/2005 FPC 1E 1 GUSA2 0.01 4 2 NA
2/5/2005 FPC 1E 1 GUSA2 0.1 5 1 NA
2/6/2005 FPC 1E 1 GUSA2 0.5 12 1 NA
2/7/2005 FPC 1E 1 LEFE 0.25 5 1 NA

ID numbers need to match

ol T

TS \ - TN
Date Site Web Plot Quad //Species_id COVER HEIGHT COUNT COMMEN ,'Species_ia \Species_code
2/2/2005 FPC 1E ! 1‘\ 0.5 4 13 NA / 1 ERPUS
2/3/2005 FPC 1E ,’1 1 0.1 2 16 NA '\ 2 GUSA2
2/4/2005 FPC 1E 1 1 21 0.01 4 2 NA \ 3,£EFE
2/5/2005 FPC 1E 11 2|1 0.1 5 1 NA S -7
2/6/2005 FPC 1|E \1 2]} 0.5 12 1 NA
2/7/2005 FPC 1E \J‘ 3 0.25 5 1 NA
/



r’_.

e | il
OB
W

™

FS
: L_

o’

Step 1.

Import data into
Access as a single
table.

Microsoft Access

Normalizing Existing Data
with MS Access - Step 1

File i Edit  Wiew Insert  Toaols  Window Help  Adaobe PDF

L1 hew..

Lj CpEn. ..

CErl+M
ChrlC

- ﬂlv %v (1 ﬁ" I;'/xj" '!

| et External Data

L4 || % Impart. ..

Close

Back Up Database. ..

File Search...

Send To

Database Properties

1 kable analvzer example. mdb
24...42005.01.02_albq_SEEK.mdb

3 '\Fire Sensaor Granthaddresses, mdb

Exit

4 C:\Documents and Settings). .. idbl.mdb

43 Link Tables. ..




Normalizing Existing Data
with MS Access - Step 2

Step 2:

File Edit Miew Insett | Tools | Windaw Help  Adobe PDF

e 2 speling... -
B Lj E.ﬂr“'il =) j,' Cffice Links , ;ﬁv - g? 1-; _/g_ Igl ’

Speech

Run table analyzer
to O I Online Collaboration

Relationships. .

Objects | fnalyze “ +1 Tahle

Tables Database Ltilities =3 Performance

(Can also launch right into it
from Import... command)

Clueties Security 25 Documenter

Farms Replication
Reports Startup...

Pages Macro

Macraos ‘ Activer Contrals...

& W g @ o

Modules Add-Ins

AukaCorrect Opkions. ..
GEroups

Cuskomize, ..
| #] Fawvorites

Qpkions. ..




Normalizing Existing Data
with MS Access - Step 2.1

Fo] Microsoft Access

File Edit Wiew Insert  Tools  Window Help  Adobe PDF

Step 2.1: i - g

NSHLUIGAVI&R|I-1TL-1A- e &40

L Table Analyzer Wizard

a) N am e tab I es | I= the wizard grouping information correckly

— If mok, wou can drag and drop fields ko Form groups that make sense,

[ What name do you want for each table?
| It's & good idea For the name to identify the kind of information the table contains,

b) Move fields
across tables

=ITE F COVER
W EE EOUMT
PLOT HEIGHT

Bln] COMMEMTS
Lookue to Observation
Lookue to Tablel

T Generated Unigue I
SPECIES




Normalizing Existing Data
with MS Access - Step 2.2

Fo] Microsoft Access

File Edit Wiew Insert  Tools  Window Help  Adobe PDF

Step 2.2: - -

NSHLUIGAVI&R|I-1TL-1A- e &40

L Table Analyzer Wizard

a) N am e tab I es | I= the wizard grouping information correckly

— If mok, wou can drag and drop fields ko Form groups that make sense,

[ What name do you want for each table?
| It's & good idea For the name to identify the kind of information the table contains,

b) Move fields
across tables

=ITE F COVER
W EE EOUMT
PLOT HEIGHT

Bln] COMMEMTS
Lookue to Observation
Lookue to Tablel

T Generated Unigue I
SPECIES




Normalizing Existing Data
with MS Access - Step 2.3

F] Microsoft Access

File Edit ‘Miew Insert  Tools  Window Help  Adobe PODF

_ =oEl
Step 2.3: NTEEBR GRAT 4 RRI- B R e & Ea @

L Table Analyzer Wizard

Des I g n ate O r L' Do the bold figlds uniquely identify each record in the proposed kable?

The primaty key Figld(s) must have a different value in every record of the proposed table,

C re ate p rl m ary [ If no Field has unique walues, the wizard can add a Generated Unique ID field For vou,
keys

rvation
(¥ Generated Unigua 1D
=ITE DATE
1EH ZOWER
FLOT COUNT
Al HEIGHT
Lookap to Obsenation COMMERTS
Lookup to Tabiel

T Genarated Usnigua 1D
=PECIE=
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B S with MS Access — Done

-y

DO n e - Fl Microsoft Access - [table analyzer example : Database {(Access 2000 file format)]

.__:j File Edit Wiew Insert Tools ‘Wwindow Help  Adobe PDF

% 5 =
(Export tables) e .

Cpen B Design Sl New | A

Chijecks |E|_=J Create table in Design view
1 Tables @_J Create kable by using wizard
_:_,I—] s El_;J Create table by entering data
_ | 1999 _npp_ImporkErrors
=l Forms =] 1999 npp_OLD
i Reports =1 1999 _nppZ_ImportErrors
% pages || - 9%9.app2 0D
2 Macros " 3 Location . \\

voddes © =] Cbservation /l
= N ‘:L ;SpEciEs’ -,

Groups

[#]| Faworites
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I’ve copied NPP tables to your databases as loc, obs, and spe.
MySQL documentation: http://dev.mysql.com/doc/

1. List all observations where height is less than 5.

2. List all observations at site CM.
(Hint: best done with a join)

3. List all observations of species BOGR2 at site CM.

4, Calculate average heights of all observations from (3).

5. Insert a new species into the species table.


http://dev.mysql.com/doc/
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