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Introduction

* One of our most common tasks when using a
database is getting the data out!

* We use “Structured Query Language” (SQL) to
do this

* SQL is a “domain-specific language” for
interacting with databases

* MySQL is a database management system (DBMY)
* There are many many (R)DBMSs
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Today’s Playground .

* Today we won’t create a database, or any data

* WEe'll use an existing database hosted on a
remote server

* To access the database, use the following

commands:

$ mysqgl -u skillpill user -p -h 10.155.8.10
(enter the password when prompted)
mysql> use skill pill

mysql> show tables;
(this will list the available Tables)
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Connection Issues and Explanation

$ mysql -u skillpill user -p -h 10.155.8.10
(enter the password when prompted)
mysql> use skill pill

 10.155.8.10 is the IP address of my MySQL Server installation

e “-p”instructs mysql to prompt for a password

* If you receive a message like
Command 'mysql' not found, but can be installed with:
sudo apt install mysql-client-core-5.7

sudo apt install mariadb-client-core-10.1

Then you can use one of these commands to install a MySQL client (you
don’t need to run both)

€9

* “use skill_pill” selects a database within the server. A trailing *;
is optional (for most commands later it will be required!)
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Simple SQL

* SQL has many “keywords” and language elements
* Today we will focus on just one, “SELECT”

* This presentation will use block capitals for SQL
keywords

* A nice set of documentation (I think) can be
found at https://www.sqlite.org/lang.html
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https://www.sqlite.org/lang.html

The SELECT Statement

k{ WITH ) ({ table-expression |J—>j
Crecunsve )~/ S

~— SELECT ) result-column
DISTINCT

=y
[oimoise

join-clause

* °

1 ‘Laptop” is case sensitive (it is the
amg). The other parts are not.

O,
~
2~

i,

LIMIT expr OFFSET expr
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SELECT * FROM Laptop;

See how | used slightly different capitalization below...

mysql> select * from Laptop;
- $-—————- N $-——=- Fo———m—————— - N +
mode speed - hd | price screen

500 : .
750 ; 12 1200.
600 : 10 | 1050.
750 ; 10 | 1150.

6 rows in set (0.00 sec)

But Laptop must have the correct ‘spelling’

mysql> select * from iaqtop;
e 'skill_pill.laptop’' doesn't exist

ERROR 1146 (42s02): Tab
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* Here’s a picture giving an overview of our Database

We can get information

like this using the
DESCRIBE statement.

For example,
DESCRIBE PC;
returns this:

mysql> DESCRIBE PC;

- —————- e +-===== -———————o == -
Key | Default | Extra

- —————- fo——m——————— e $-————- == e === -

mode
speed

varchar (50)
smallint(6)
ram smallint(6)
hd double
cd varchar (10)
price decimal (12,2)
R it e i R fomm R +

+
7 rows in set (0.01 sec)

product laptop
[ Column Namel Data Type | Mulls | Column Name I Data Type | Mulls I
\_ maker varchar{10) | B|code int
@ | madel varchar(50) 3= | model varchar(S0)
\: type varchar(s0) - speed smallint
ram smallint
T |hd real
T price money v
pc : screen tinyink
" |Column Name | Data Type [ mulls |
? |code int printer
model varchar(50) Column Name | Data Type | Nulls |
speed smallint ? |code int
ram smallint Lol |model varchar(50)
hd real " |color char(1)
cd varchar(10) —__-type varchar(10)
price money v : price money Y
http://www.sqgl-ex.ru

We can also use “‘desc
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The SELECT Statement

\K» WITH —{  common-table-expression ), )
@ L( RECURSIVE )»f T O FJ—’ Jl If We don’t need a.” Of the
C t"%’f columns/fields, we can specify which
[ oemer ] we want:

b@"l SELECT model, speed FROM Laptop;

Or for more flexibility in display...
SELECT model, speed AS CPU_MHz
FROM Laptop;

Here we used “AS” to rename one of the
fields, just for the output (the data was
unchanged!)

o-»q-l exprl > > >0
L@»{ column-alias )J
-0

L ¢ table-name ’ w >/
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The SELECT Statement

mysql> SELECT model, speed as CPU_MHz from Laptop;

O expr > > -0 PR PO — +
. J model | CPU_MHz
‘ , column-alias )
\b( table-name )—»Q—»G >/

6 rows in set ; sec)

If we look closely, we can see “AS” is rysql> SELECT model, speed CPUMHz from Laptop;

i ' i lel | CPU_MH
actually optional in this statement... mode 2

Even though you could omit it, | suggest

using it to make your SQL more readable!  |d——"———
6 rows in set (0.00

Any fool can write code that a computer can understand.

Good programmers write code that humans can understand.
Martin Fowler (he’s a programmer...)
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Limiting the Results

. L) commmon wbie J
So far we’ve received all of the T =4 1
‘Records’ in a table L Gaen) T
Often we only want a subset that u ’
match some criteria wmwv
' T J
. “ ’ (WHERE )->{expr]
To do this, we use “WHERE )
—(aroue )-(e)
SELECT * FROM Laptop WHERE ) =]
speed > 500; [ o) ®
()
o/
O |
® >) q
e
| ~ | J
=5 ]
s () T-T
Q_.
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Limiting the Results

So far we’ve received all of the ‘Records’ in a table

Often we only want a subset that match some criteria

To do this, we use “WHERE”
SELECT * FROM Laptop WHERE speed > 500;

Many comparison statements are possible
e >, <, >=, <=, =, l= (Greater than, less than, ..., Equal, Not Equal)
* LIKE (For string comparisons, % is a wildcard character)

* NOT can be used directly to invert the result, e.g.
SELECT * FROM Printer WHERE type NOT LIKE J%’;

e IS NULL, IS NOT NULL

e AND, OR

« 1IN (valuel, value2), NOT IN (..), BETWEEN valuel AND value2

« TRUE, FALSE (sometimes you can find useful tricks with these... but remember to keep it readable!)
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Exercises

|.  Find model numbers and speeds for PCs with prices below $500
(assume price is in dollars).

Note you don’t see the price if you don’t add that to your ‘result-columns’

2. List all printer types (hint: try using ‘DISTINCT’ immediately after
‘SELECT’

3. Find the model number, speed and hard drive capacity of PCs costing
$400 or more, with either a 12x or 24x CD drive
(Optionally also find PCs costing $400+ that do not have a 12x or 24x CD drive)

4. Find all information about PCs with a CD drive speed multiple of 10x
(so 10x, 20x%, 30x...)
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The ORDER BY Statement

“>( WITH ) f common-table- expressnon ')—vj 1
“>( RECURSIVE )» T

specific order

L result-column 1 1
(‘sELEcT ) W [ Bi ggest fl rst
*  Newest first

FROM

table-or-: subquery

* Alphabetical

»nnma———~z

\_

-

To do this we use “ORDER BY”

Sometimes (often?) we want the results in a

SELECT * from Laptop ORDER BY speed;

—(arour )»(ev) rChavme)+ol
9

DESC;

-

WINDOW (#s)
'
N2
- A
VALUES (O ) ]

1 compound-operator JI

;
L (OmER )~(8 )+ rtsimgrom
—o-—)

t

-+ ) +[o=]

(orrser)fam?
O—

] We can specify a direction too (ASC is default):
SELECT * from Laptop ORDER BY speed

¢

The “collations” mentioned here are ways to change
the ordering behaviour for character sets, for example

COLLATE)—»( collation-name )-J

I

NULLS}»(FIRST)):j'

NuLLS )->( LAST

when sorting Kanji!
We won'’t consider them at all...
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ordering-term

* We can see here that multiple

. mode speed | ram price screen
“ordering-term’’s are allowed R e e T hon o
752 750 128 1150. ‘
600 | 64
: . 5 | 1208 250 | o
e This lets us break ties in 10198 | 350 | 320 4| 70000 | 11
Ordering ~ows 1 (0.00 sec)

mysql> select * from Laptop order by speed DESC, hd ;
- ————— 4-—————- == +-——== -———f—————— - e +
mode speed | ram | hd | price screen

SELECT * from Laptop

750 28 2V| 1200.

ORDER BY speed DESC, hd; | 12 o
e e
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Break Time!
Next is JOIN... :/
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Data from more than one Table

Last session, Jeremie described the “Normal Forms”

We learned that often we should use multiple small
tables

But we still want to see different bits of data together!

$------ $---———- $---——-- $---=-- e $o-mm———- $---——-- $---——-- $----=- -
| code | model | : j j ﬁ i | maker | model | type |

OI ST OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY 16



Multiple Table Selection (Cross Joins)

Our first attempt to get data from multiple tables might
be like one of these:

SELECT * FROM PC, Product;

SELECT * FROM PC, Product WHERE
PC.model=Product.model;
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The JOIN Statement

“>( WITH ) ommon- bl xpre 1
“>( RECURSIVE )J T

* If we want to only get

L SELECT result-column o Mo .
=) Eﬂ specific Records with

matching elements, we

%Fnom}n table-or-subquery
e ﬂ use JOIN.

*  We specify some criteria
to JOIN the tables ON.

5 J ] SELECT * FROM PC
© ) JOIN Product ON
(oot | ) PC.model=Product.model;

;
—0

-+ ) +[o=]
_.
\ O
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JOIN Shortcuts

* |f we want to JOIN on several conditions, typing the
table name repeatedly can be tedious

* We can use the “AS” again to ‘rename’ it for the
operation

* We can use multiple lines to make it easier to read

MariaDB [skill pill]> select PC.*, P.maker, P.type
-> FROM PC JOIN Product AS P
-> ON PC.model = P.model;

SELECT PC.*, P.maker, P.type
FROM PC JOIN Product AS P

ON PC.model = P.model;

%00 |

> 2 . 3 | A
123 5 6 8 350. I
| o | 123 5 350.00 | £
126 12> 350. ,
IVEE 3 080. :
1233 8 56> 070. :
12 rows in set (0.00 sec)
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MariaDB [skill pill]> select PC.*, P.maker, P.type
-> FROM PC JOIN Product AS P
-> ON PC.model = P.model;

12 rows in set (0.00 sec)
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Exercises (Inner Join)

|. Print all Laptops along with their Makers

| code | model | speed | ram | hd | price | screen | maker |

2. Find the maker and speed of Laptops with a hard
drive capacity of at least |0GB. Display the fields
like this (you’ll need quote marks for the spaces):

+---=-- e e -

: Mkr j CPU Speed ﬁ Hard drive capacity :

3. F|nd the maker and model of each PC with a
speed above 450 MHz

: maker ﬁ model : type : speed :

+------- $--m---- +------ F--m---- -
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Types of JOIN

* There are several types of JOIN in SQL

* The types (as specified by ANSI SQL) are
— Inner Join (this is the default, and most common type)
— Left Outer Join (Left Join)
— Right Outer Join (Right Join)
— Full Outer Join (MySQL does not support this directly)

— Cross Join

i %% OI ST OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY



Left and Right (Outer) Joins

* Left and Right Joins return all of the records from
one table, and the matching records from the
other table

* When there are no matching elements, NULL is
returned

* Try this out with the PC and Product tables!

* The order of the tables is important (Left Join
prioritizes the ‘left’ table, not the ‘joined’ table,
Right Join is the opposite)

i %% OI ST OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY



W Oo~NE U AN

(o)

11

12

| 10

Printer | NULL
Printer | NULL
Laptop | NULL
Laptop | NULL
Printer | NULL
Printer | NULL
Printer | NULL
Printer | NULL
| NULL

NULL

NULL
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UNION

* You can get results from more than one SELECT
in the same result set

e Use UNION to do this

SELECT speed from PC
UNION
SELECT speed from Laptop;
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Union + Join

* Use a combination of UNION and JOIN to find
model number, type and speed for all Laptops and
PCs

* Take care that several parameters are not unique!
To ensure that even ‘duplicate’ rows are
returned, use UNION ALL instead of UNION.
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Carrying out operations on results

* Several functions are defined by typical DBMSs
* One of these (for MySQL) is AVG

* Use UNION together with AVG and JOIN to get
the average speeds of Laptops and PCs

F-mm - -
. avg(speed) | |
Fommmm - - e -

608.3333 |

566.6667 |

2 rows 1n set (0.01 sec)
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