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Terminology

Database - Contains many tables
Relation (or table) - contains tuples and attributes

Tuple (or row) - is a set of fields it generally represents an “object”
like a person or a music track

Attribute (also column or field) - One of possibly many elements of
data corresponding to the object represented by the row




SI502 - Database

Columns / Attributes

TITLE RATING LEN
About to Rock 3
Who Made Who 4

Tables / Relations
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| Tracks | Albums _ Artists _ Cenres _




SQL

® Structured Query Language is the language we use to issue commands
to the database

® Create a table
® Retrieve some data
® |[nsert data

® Delete data

http://en.wikipedia.org/wiki/SQL




Common Database Systems

® Three Major Database Management Systems in wide use
® Oracle - Large, commercial, enterprise-scale, very very tweakable
® MySql - Simpler but very fast and scalable - commercial open source
® SqlServer -Very nice - from Microsoft (also Access)

® Many other smaller projects, free and open source

e HSQL, SOLite, Postgress, ...




SQLite Database Browser

e SQLite is a very popular database - it is free and fast and small
® We have a program to manipulate SQLite databases
® https://addons.mozilla.org/en-us/firefox/addon/sqlite-manager/

® SQLite is embedded in Python and a number of other languages




SQLite is in lots of software...
Microsoft |

http://www.sqlite.org/famous.html




SQLite Manager - /Users/csev/Desktop/people.sglite

x B ' N fix) g g [’ ﬂ Directory P | (Select Profile Database)
people.sglite e Browse & Search Execute SQL DB Settings

Master Table (1)
Tables (1)

Users
r . Drop Empty Rename Reindex
email

TABLE: Users

Export

name
) . Create statement

Views (0)

Indexes (0) CREATE TABLE “Users" (“email" TEXT, “name" TEXT)

Triggers (0)

More Info

No. of Records: © No. of Indexes: © No. of Triggers: 0

Columns (2)

Column ID Type Not Null Default Value Primary Key

0 TEXT 0 0

1 TEXT 0 0

Name Tune Not Null  Defanlt

SQLite 3.7.14.1 Gecko 18.0.2 0.7.7 Shared Number of files in selected directory: 12

https://addons.mozilla.org/en-us/firefox/addon/sqlite-manager/




Start Simple - A Single Table

® |ets make a table of People - with a Name and an E-Mail




SQLite Manager - /Users/csev/Desktop/people.sglite

x B N fix) g g [’ ﬂ Directory P | (Select Profile Database)
people.sglite e Browse & Search Execute SQL DB Settings

Master Table (1)
Tables (1)

Users
r . Drop Empty Rename Reindex
email

TABLE: Users

Export

name
) . Create statement

Views (0)

Indexes (0) CREATE TABLE “Users" (“email" TEXT, “name" TEXT)

Triggers (0)

More Info

No. of Records: © No. of Indexes: © No. of Triggers: 0

Columns (2)

Column ID Type Not Null Default Value Primary Key

0 TEXT 0 0

1 TEXT 0 0

Name Tune Not Null  Defanlt

SQLite 3.7.14.1 Gecko 18.0.2 0.7.7 Shared Number of files in selected directory: 12

CREATE TABLE Users ("email” TEXT, "name" TEXT)




QLite Manager - /Users/csev/Desktop/people.sqglite

S
x D J‘ flx) % @ ED ﬁ Directory P | (Select Profile Database)

Structure [SETGIERASTEIEIIN  Execute SQL DB Settings

people.sqlite

Master Table (1)
Tables (1) TABLE Users Search Show All Add Duplicate
Users rowid email name
email 1 |csev(51'umich.edu |Chuck

name |botimer1j(1:umich.edu |Noah

2
Views (0) 3 |cholma:’_ﬁ‘rumich.edu |Cait|in
4

Indexes (0) |font.’§1‘lumich.edu |Kristen

Triggers (0)

Our table with four rows

1 to 4 of 4

SQLite 3.7.14.1 Gecko 18.0.2 0.7.7 Shared Number of files in selected directory: 12




SQL

® Structured Query Language is the language we use to issue commands
to the database

Create a table
Retieve some data
Insert data

Delete data

http://en.wikipedia.org/wiki/SQL




SQL Insert

® The Insert statement inserts a row into a table

INSERT INTO Users (name, email) VALUES ('Ted', 'ted@umich.edu’)




SQLite Manager - /Users/csev/Desktop/people.sglite

n x D Bg {‘ ftx) @ @ n:] nf Directory P | (Select Profile Database)

people.sglite Structure Browse & Search xecute SQ DB Settings

Master Table (1)
Tables (1) ik

Users insert into Users (name, email) values ('Ted', 'ted@umich.edu’)
email
name
Views (0) Run SQL Actions v | LastError: notan error
Indexes (0)
Triggers (0)

SQLite Manager - /Users/csev/Desktop/people.sqglite

% B Ez f ftx) @ g |j_'_' [[f Directory P | (Select Profile Database)

aonlazalite s | Structure [SETGIESEIENCIN  Execute SQL DB Settings

Master Table (1)
Tables (1) TABLE Users Search Show All Add Duplicate Delete
Users rowid email name
email 1 |csev@umich.edu |Chuck
name |botimer‘.‘(vumich.edu |Noah
Views (0) |cholma:‘g‘1’vumich_edu |Cait1in
Indexes (0) Ifont.’ﬁlumich.edu |Kristen

Triggers (0) |tedw:{x‘umich.edu |Ted

SQLite 3.7.14.1  Cecko 18.0.2




SQL Delete

® Deletes a row in a table based on a selection criteria

DELETE FROM Users WHERE email="ted@umich.edu'




SQLite Manager - /Users/csev/Desktop/people.sqglite

% B £ @ g i) [[f Directory » | (select Profile Database)

people.sqlite | Structure Browse & Search DB Settings
Master Table (1)
r
Tables (1) Enter SQL
Users delete from Users where email="ted@umich.edu’

email

name
Views (0) Actions ¥ | LastError: notan error
Indexes (0)
Triggers (0)

SQLite Manager - /Users/csev/Desktop/people.sq

% D Bg r ftx) @ ﬁ n:] w Directo ry > (Select Profile Database)

e & Search ] Execute SQL DB Settings

people.sqlite A | Structure [

Master Table (1)
Tables (1) TABLE Users Search Show All Add Duplicate Delete
Users rowid email name
email 1 |csev[§rumich.edu |Chuck

name |botimer[§1:umich.edu |Noah

2
Views (0) 3 |cho|ma.’§1‘wumich.edu |Cait|m
Indexes (0) 4
Triggers (0)

|font:’_ﬂ\umich_edu |Kristen

SQLite 3.7.14.1  Gecko 18.0.2




SQL: Update

® Allows the updating of a field with a where clause

UPDATE Users SET name="'Charles' WHERE email='csev@umich.edu'




sqglite

SQLite Manager

x D Bg {‘ fix) % @ [‘ nf Directory P | (Select Profile Database) 4| Go

people.sqlite A { Structure Browse & Search

/Users/csev/Desktop/peop

P> Master Table (1)
Tables (1)
Users

Enter SQL

update Users set name="Charles' where email="csev@umich.edu’

email

name

P Views (0) Run SQL Actions ¥ | LastError: notan error
P Indexes (0)
b Triggers (0) B

. SQLite Manager - /Users/csev/Desktop/people.sglite
= o » : . a
x D & {‘ fx) 228 @ T nf Directory P | (Select Profile Database) s | Go
people.sglite B | Structure [ Browse & Search ] Execute SQL DB Settings
P> Master Table (1)
: Tables (1) TABLE Users Search Show All Add Duplicate Edit Delete
Users rowid email name 8
email 1 Icsev@umich.edu |Charles |
name 2 |botimer;‘g’uumich,edu |Noah |
P> Views (0) 3 |cholma@umich.edu |Cai(|in |
> Indexes (0) 4 |font:‘§x’|umichiedu |Kristen |

b Triggers (0)

SQLite 3.7.14.1  Gecko 18.0.2 0.7.7  Shared




Retrieving Records: Select

® The select statement retrieves a group of records - you can either
retrieve all the records or a subset of the records with a WHERE
clause

SELECT * FROM Users
SELECT * FROM Users WHERE email="csev@umich.edu’




SQLite Manager

% D Bg J‘ fix) % g [} ﬂ Directory P | (Select Profile Database) 2| Go

people.sqlite B | Structure Browse & Search

s/csev/Desktop/people.sglite

DB Settings

Master Table (1)
Enter SQL
Tables (1) Q

Users select * from Users

email

name

Views (0)

Run SQL Actions v | LastError: notan error
Indexes (0)
Triggers (0) email name

a

csev@umich.edu |Charles
botimer@umich.edu |Noah
cholma@umich.edu |Cait|in
font@umich.edu |Kristen

/Use

% D Bg {‘ fix) @ g m ﬁ Directory P | (Select Profile Database) 2| Go

DB Settings

SQLite Manager s/csev/Desktop/people. ite

peoplesqlite a { Structure Browse & Search

Master Table (1)
Tables (1) A2t

Users select * from Users where email="csev@umich.edu’
email
name
Views (0) Run SQL Actions v | LastError: notan error

Indexes (0)
Triggers (0) email name

SQLite 3.7.14.1 csev@umich.edu Charles

GCecko 18.0.2 Shared

Number




Sorting with ORDER BY

® You can add an ORDER BY clause to SELECT statements to get the
results sorted in ascending or descending order

SELECT * FROM Users ORDER BY email

SELECT * FROM Users ORDER BY name




E K D

people.sqlite

Master Table (1)
Tables (1)
Users
email
name
Views (0)
Indexes (0)
Triggers (0)

{‘ f(x)

SQLite Manager

O O

Structure

Directory

Browse & Search

Enter SQL

select * from Users order by email

Last Error:

Run SQL not an error

Actions ¥

email
botimer@umich.edu
cholma@umich.edu

[Users/csev/Desktop/people.sq

1te

> (Select Profile Database)

name
|Noah
|Cait|in

csev@umich.edu |Charles

font@umich.edu |Kristen

SQLite Manager - /Users/csev/Desktop/people.sglite

W @ m

Structure

{‘ fx) Directory P | (Select Profile Database)

B % D

people.sglite

Browse & Search

Master Table (1)
Tables (1)
Users
email

Enter SQL

select * from Users order by name

name

Views (0) Run SQL Actions ¥ Last Error: not an error
Indexes (0)

Triggers (0) name

|caitlin
[Charles
IKristen
[Noah

email

cholma@umich.edu

SQLite 3.7.14.1  Cecko 18.0.2 0.7.7

csev@umich.edu
font@umich.edu
botimer@umich.edu




SQL Summary

CREATE TABLE Users ("email” TEXT, "name" TEXT)
INSERT INTO Users (name, email) VALUES ('Ted', 'ted@umich.edu’)

DELETE FROM Users WHERE email="ted@umich.edu’

UPDATE Users SET name="'Charles' WHERE email='csev@umich.edu'
SELECT * FROM Users
SELECT * FROM Users WHERE email="csev@umich.edu’
SELECT * FROM Users ORDER BY email




Auto Generated Columns

® Sometimes we want a "row identifier" or "key" so we can easily
reference or point to a row in another table

® JOIN is the SQL notion of connecting tables

CREATE TABLE IF NOT EXISTS Pages
(id INTEGER PRIMARY KEY, url TEXT UNIQUE, htmI TEXT,
old _rank REAL, new_rank REAL)




