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Ztgczenia “teoriomnogosciowe”

mysqgl> CREATE DATABASE JanMaria;
Query OK, 1 row affected (0.02 sec)

mysgl> USE JanMaria;
Database changed

mysqgl> CREATE TABLE Jan (Data DATE, Miasto VARCHAR(12));
Query OK, 0 rows affected (0.14 sec)

mysgl> CREATE TABLE Maria LIKE Jan;
Query OK, 0 rows affected (0.07 sec)

Ostatni przyktad pokazuje jak utworzyc tabele o takiej samej strukturze jak inna,
istniejgca juz tabela.

W wyktadach dotyczgcych SQL czesto przedstawiam dodatkowe mozliwosci sktadni, mimo iz sg one “poboczne” do
omawianego wtasnie zagadnienia.
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Tysql> SELECT = FROM Jaz; mysgl> SELECT x FROM Maria;
+ +

____________ +_________ _____________I____________

| Data | Miasto | | Data | Miasto |
t——_— t——_ + - t——— +
| 2008-04-16 | Kalisz | | 2008-04-03 | Kalisz |
| 2008-04-28 | Poznan | | 2008-04-16 | Torun |
| 2008-05-12 | Gniezno | | 2008-04-28 | Poznan |
t————— e _n5_

3 rows in set (0.01 sec) L_%99§_9§_9§_l_§¥?99§393_'

4 rows in set (0.00 sec)

mysqgl> SELECT x FROM Jan

mysqgl> SELECT = FROM Jan

—> UNION . —-> UNION ALL .
L___-> SBLECT » FROM Maria; L___ T SELECT » FROM Maria;
| Data | Miasto | | Data | Miasto |
Fom—————————— fom + fo——————————— Fom————————— +
| 2008-04-16 | Kalisz | | 2008-04-16 | Kalisz |
| 2008-04-28 | Poznan | | 2008-04-28 | Poznan |
| 2008-05-12 | Gniezno | | 2008-05-12 | Gniezno |
| 2008-04-03 | Kalisz | | 2008-04-03 | Kalisz |
| 2008-04-16 | Torun | | 2008-04-16 | Torun |
| 2008-05-08 | Bydgoszcz | | 2008-04-28 | Poznan |
Fo—m— Fo— o ——— _05-

6 rows in set (0.01 sec) L_%Q??_Q?_??_i_?%???ffSE_'

7 rows in set (0.00 sec)
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mysgl> SELECT Jan.Miasto AS jm,

fom——————— Fom f—m
| Jm | Jd |
e fom +
| Kalisz | 2008-04-16 |
| Poznan | 2008-04-28 |
| Gniezno | 2008-05-12 |
| Kalisz | 2008-04-16 |
| Poznan | 2008-04-28 |
| Gniezno | 2008-05-12 |
| Kalisz | 2008-04-16 |
| Poznan | 2008-04-28 |
| Gniezno | 2008-05-12 |
| Kalisz | 2008-04-16 |
| Poznan | 2008-04-28 |
| Gniezno | 2008-05-12 |
o o ——— +
12 rows in set (0.00 sec

—> FROM Jan CROSS JOIN Maria;

mysgl> SELECT % FROM Jan
—> INTERSECT
—-> SELECT % FROM Maria;

Nie dziata w MySQL ®

Poznan
Poznan
Poznan
Bydgoszcz
Bydgoszcz
Bydgoszcz

Jan.Data AS 7jd,

2008-04-03
2008-04-03
2008-04-03
2008-04-16
2008-04-16
2008-04-16
2008-04-28
2008-04-28
2008-04-28
2008-05-08
2008-05-08
2008-05-08

Maria.Miasto AS mm,

Maria.Data AS md
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Ztaczenie wewnetrzne

Definicja: Ztgczenie wewnetrzne to podzbidr iloczynu

kartezjanskiego tabel, spetniajgcy podane warunki ztgczenia.

T1 My,arunek T2 — wybierz te i tylko te krotki, dla ktdérych spetniony jest

warunek.
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Przyktad

mysql> SELECT * FROM T1;

b b +
| x |y |
b b +
|1 |1 |
|1 | 5 |
| =2 | 8 |
| 4 |7 |
| 9 | =15 |
| 0 | 23 |
t—————= t———— +

6 rows in set (0.08 sec)

mysql> SELECT * FROM T2;

o o +
P | |
o o +
1 |5 |
| 4 | 6 |
) | =15 |
| 8 |1 |
| -3 |7 |
o o +
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mysgl> select » FROM Tl JOIN T2 ON x=pj;

+———— +————— +———— +———— +
| x Y | P | a |
e O +———— +———— +
| 1 | 1 | 1 | 5 |
| 1 | 5 | 1 | 5 |
| 4 | 7 | 4 | 6 |
| 9 | =15 | 9 | =15 |
+———— - - +———— +
4 rows in set (0.06 sec)

+———— e 4 4 +
| x |y | P e |
4 4 4 4 +
| 1 | 1 | 8 | 1 |
| 1 | 5 | 1 | 5 |
| 4 |7 | =3 |7 |
| 9 | =15 | 9 | =15 |
4 4 4 4 +
4 rows 1in set (0.00 sec)
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mysgl> select » FROM Tl JOIN T2 ON x=p AND y=qg;

t——— t——— F—— F—— +
| x Y e e |
e e e ——— +
| 1 | 5 | 1 | 5 |
| 9 | -15 | 9 | -15 |
t——— t——— t——— t——— +
2 rows in set (0.02 sec)

e 4 4 4 +
| x Y | P e |
+———— e 4 4 +
| 1 | 1 | -3 |7 |
115 1 =3 17
| 9 | =15 | 1 | 5 |
| 9 | =15 | 4 | 6 |
| 9 | =15 | 8 | 1 |
| 9 | =15 | -3 | 7 |
4 4 4 4 +
6 rows 1n set (0.03 sec)
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mysgl> CREATE TABLE T3 (x TINYINT, y TINYINT) Utworzenie tabeli z jednoczesnym

-> SELECT p AS x, g AS y FROM T2; wypetnieniem jej danymi pobranymi
Query OK, 5 rows affected (0.12 sec) z innej tabeli. W podanym przykfa-
Records: 5 Duplicates: 0 Warnings: O dzie konieczne jest uzycie aliasow.

mysql> SELECT % FROM T1; mysgl> SELECT » FROM T3;
o to————— + o o +
| x Y | | x Y |
o to————— + - o +
|1 |1 | |1 |5 |
|1 | 5 | | 4 | 6 |
| =2 | 8 | |9 | -15 |
| 4 |7 | | 8 |1 |
|9 | -15 | | =3 |7 |
| O | 23 | +————— +————— +
+——— - + 5 rows in set (0.00 sec)

6 rows in set (0.08 sec)

(Niektére) nazwy kolumn w tabelach T1, T3 powtarzajg sie. Wéwczas mozna uzy¢ szczegolne;
postaci ztgczenia po powtarzajgcej sie kolumnie.
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mysqgl> SELECT % FROM T1 JOIN T3
-> ON T1.x=T3.x;

- 4 4 4 +
| x Y | x |y |
- - - 4 +
| 1 |1 | 1 | 5 I
|1 | 5 | 1 | 5 |
| 4 |7 | 4 | 6 |
| 9 | =15 | 9 | =15 |
4 4 - +————— +
4 rows in set (0.07 sec)

mysgl> SELECT «
—-> FROM T1 NATURAL JOIN T3;

o o +
| x |y |
o fom—— +
| 1 | 5 |
| 9 | =15 |
+————— +————— +

2 rows 1in set (0.02 sec)

mysql> SELECT % FROM T1 JOIN T3
-> USING (x);

4+ +———— +———— +
| x |y Y |
+———— +———— +———— +
|1 |1 | 5 I
|1 | 5 | 5 |
| 4 |7 | 6 |
| 9 | =15 | =15 |
+———— +———— +———— +
4 rows in set (0.06 sec)

Ztgczenie naturalne — réwnoscé
wszystkich powtarzajgcych sie
kolumn.
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Ztaczenie naturalne

Jan X Maria

mysqgl> SELECT % FROM Jan NATURAL JOIN Maria;

fomm e it +
| Data | Miasto |
Fomm e +
| 2008-04-28 | Poznan |
e f————— +
1 row in set (0.00 sec)

Jan MXMiasto Maria

mysqgl> SELECT Jan.Miasto, Jan.Data AS jd, Maria.Data AS md
—> FROM Jan JOIN Maria ON Jan.Miasto = Maria.Miasto;

|
_|_
| Kalisz | 2008-04-16 2008-04-03 |
|
_I_

2008-04-28 2008-04-28 |
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Ztaczenie © (theta)

mysgl> SELECT Jan.Miasto AS JM, Jan.Data AS JD, Maria.Miasto AS MM, Maria.Data AS MD
-> FROM Jan, Maria
-> WHERE Jan.Miasto=Maria.Miasto;

2008-04-03 |

2008-04-28 |

|
_|_

| Kalisz | 2008-04-16 | Kalisz
| 2008-04-28 | Poznan
_I_

Warunek ztgczenia zapisany w klauzuli WHERE.
Sktadnia typowa dla Oracle.
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mysgl> SELECT Jan.Miasto AS JM, Jan.Data AS JD, Maria.Miasto AS MM, Maria.Data AS MD
-> FROM Jan, Maria
-> WHERE Jan.Miasto=Maria.Miasto AND (DATEDIFF (Jan.Data,Maria.Data) > 10);

e e fo——————— po—m - +

| JM | JD | MM | MD |

fo—m————— e fo—m————— Fomm - +

| Kalisz | 2008-04-16 | Kalisz | 2008-04-03 |

po—m e po—m e +
)

Sktadnia “konwencjonalna”:

mysgl> SELECT Miasto, Jan.Data AS JD, Maria.Data AS MD
—> FROM Jan JOIN Maria USING (Miasto)
—-> WHERE DATEDIFF (Jan.Data, Maria.Data) > 10;

- ———— +———— +

| Miasto | JD | MD |

e e e +

| Kalisz | 2008-04-16 | 2008-04-03 |

+————— e e +
)
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Przyktad klasyczny — ztgczenie tabel rozbitych na skutek normalizacji

mysgl> CREATE TABLE Klienci
—> (NrKlienta TINYINT UNSIGNED NOT NULL PRIMARY KEY,
-> Nazwa VARCHAR (32) NOT NULL,
—> Miasto VARCHAR (32) NOT NULL)
—> CHARACTER SET cp852;
Query OK, 0 rows affected (0.19 sec)

mysgl> LOAD DATA LOCAL INFILE ’'c://wyklady//bazyll//klienci.txt’
—-> INTO TABLE Klienci
-> LINES TERMINATED BY ’'\r\n’;

Query OK, 12 rows affected (0.07 sec)

Records: 12 Deleted: 0O Skipped: 0 Warnings: O

mysgl> SET CHARACTER SET cp852;
Query OK, 0 rows affected (0.00 sec)

LOCAL oznacza, ze podajemy $ciezke do pliku zlokalizowanego na kliencie, nie na serwerze.
Pola domysinie odzielane sg znakami tabulaciji.
LINES TERMINATED BY ’\r\n’ i podany charset to idiosynkrazje DOS/Windows.
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mysgl> SELECT x FROM Kliencij;

fom e pom +
| NrKlienta | Nazwa | Miasto |
fom et T Fom +
| 1 | Benedetto | Krakow |
| 2 | Paolo | Bolestawiec |
| 3 | Cuda Niewidy | Krakow |
| 4 | Najsiynniejsza Firma | Leszno |
| 5 | Nowoczesny Sklep | Lublin |
| 6 | Niesamowita Sprawa | Krakow |
| 7 | Nowe Zycie | Bolestawiec |
| 8 | Nibyndzka | Puck |
| 9 | Ciao—-Ciao—-Ciacho | Krakow |
| 10 | Wymys$lanie Nazw Jest Trudne | Lublin |
| 11 | Bee Mee Kukuryku | Krakow |
| 12 | This Is The End | Bolestawiec |
- - - +

12 rows in set (0.00 sec)
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mysqgl> DESCRIBE Zamowienia;

+———— f—————— +———— +———— +——— e +
| Field | Type | Null | Key | Default | Extra |
fom et t——— +————= t—m Fom +
| NrzZam | smallint (5) unsigned | NO | PRI | NULL | auto_increment |
| NrKlienta | smallint (5) unsigned | NO | | | |
| Kwota | float unsigned | NO | | |

| DataZlozenia | date | NO | | |

| DataZaplaty | date | YES | | NULL | |
fomm et t——— +————— e Fom +
5 rows 1in set (0.27 sec)

mysgl> DESCRIBE Klienci;

Fomm———————— Fomm +—————— +————= o ——— o +

| Field | Type | Null | Key | Default | Extra |

- e 4 +———— - - +

| NrKlienta | tinyint (3) unsigned | NO | PRI | | |

| Nazwa | varchar (32) | NO | | | |

| Miasto | varchar (32) | NO | | | |

Fom————————— Fomm o +————= f—————— o +

3 rows in set (0.08 sec)

Jest wspolna kolumna — NrKlienta.
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mysgl> SELECT % FROM Zamowienia NATURAL JOIN Klienci

—> WHERE NrKlienta > 10

—> LIMIT 12;

12 rows 1in set

_____ +_________
NrzZam | Kwota
_____ _|__________
2 | 4702.25
4 | 7298.23
6 | 1122.14
14 | 2196.22
21 | 2239.01
24 | 1779.4
35 | 7552.24
36 | 8296.06
46 | 891.25
55 ] 9963.39
56 | 6663.54
_____ _|__________
(0.03 sec)

2008-01-11
2008-02-13
2008-02-26
2008-02-17
2008-02-23
2008-04-19
2008-03-12
2008-03-04
2008-02-10
2008-02-13
2008-02-19

2008-01-13
NULL
2008-02-28
NULL
2008-03-23
NULL
NULL
NULL
2008-03-22
2008-04-25
NULL

Bee Mee

This
This
This
This
This
This

Is
Is
Is
Is
Is
Is

Bee Mee
Bee Mee

Kukuryku
The End
Kukuryku
The End
The End
The End
The End
The End
The End
Kukuryku
Kukuryku

| Krakow
|Bolestawiec
| Krakow
|Bolestawiec
|Bolestawiec
|Bolestawiec
|Bolestawiec
|Bolestawiec
|Bolestawiec
| Krakow
| Krakow
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mysgl> SELECT % FROM Zamowienia

—> WHERE MONTH (DataZaplaty

7 rows 1n set

_______ _|__________
NrZam | Kwota
_______ +_________
17 | 9082.96
55 | 9963.39
77 | 8853.25
84 | 8448.24
86 | 8641.58
127 | 9015.9
138 | 9340.57
_______ I
(0.00 sec)

+ - — — — — — + — 4 =

NATURAL JOIN Klienci
= 4 AND Kwota > 8400.0;

2008-03-07
2008-02-13
2008-04-16
2008-04-25
2008-03-06
2008-04-02
2008-03-14

2008-04-23
2008-04-25
2008-04-29
2008-04-29
2008-04-30
2008-04-13
2008-04-30

Niesamowita Sprawa
Bee Mee Kukuryku

Benedetto

Najstynniejsza Firma
Bee Mee Kukuryku
Ciao-Ciao—-Ciacho
Bee Mee Kukuryku

Krakow
Krakow
Krakow
Leszno
Krakow
Krakow
Krakow
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Ztaczenia zewnetrzne

Moga obejmowac krotki, ktére nie nalezg do iloczynu kartezjanskiego tabel wej-
sciowych.

mysgl> CREATE DATABASE Ludzie CHARACTER SET cpl250;
Query OK, 1 row affected (0.05 sec)

mysgl> USE Ludzie;
Database changed

mysgl> CREATE TABLE Kobiety
—> (Nr SMALLINT UNSIGNED, Imie VARCHAR(16), Wiek SMALLINT UNSIGNED) ;
Query OK, 0 rows affected (0.73 sec)

mysgl> CREATE TABLE Mezczyzni LIKE Kobiety;
Query OK, 0 rows affected (0.13 sec)
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mysgl> INSERT INTO Kobiety VALUES
-> (1,’Karolina’,21), (2,’'Patrycja’,24), (3,"Zuzia’,23), (4,"'Aska’,22),
-> (5,"Matgorzata’,22), (6,’Anna’,23), (7,"Martyna’,19), (8, Sabina’,21);
Query OK, 8 rows affected (0.21 sec)
Records: 8 Duplicates: 0 Warnings: O

mysqgl> INSERT INTO Mezczyzni VALUES
-> (1,’Jdan’,24), (2,"Piotrek’,28), (3,"Hubert’,18), (4, Grzegorz’,22),
-> (5,’Jan’,21), (6,"Krzysztof’,26), (9,’'Dominik’,22);

Query OK, 7 rows affected (0.12 sec)

Records: 7 Duplicates: 0 Warnings: 0
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mysgl> SELECT x FROM Kobiety
—> ORDER BY Imie;

+——— - +——— +
| Nr | Imie | Wiek |
4 - +———— +
| 6 | Anna | 23 |
| 4 | Aska | 22 |
| 1 | Karolina | 21 |
| 5 | Matgorzata | 22 |
| 7 | Martyna | 19 |
| 2 | Patrycja | 24 |
| 8 | Sabina | 21 |
| 3 | Zuzia | 23 |
o= fom t—————= +

8 rows in set (0.11 sec)

mysgl> SELECT x FROM Mezczyzni
—> ORDER BY Imie;

4 +———— 4 +
| Nr | Imie | Wiek |
4 - 4 +
| 9 | Dominik | 22 |
| 4 | Grzegorz | 22 |
| 3 | Hubert | 18 |
| 1 | Jan | 24 |
| 5 | Jan | 21 |
| 6 | Krzysztof | 26 |
| 2 | Piotrek | 28 |
+————— to—m +———— +

7 rows in set (0.00 sec)
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mysqgl> SELECT % FROM Mezczyzni RIGHT JOIN Kobiety
—> ON Mezczyzni.Nr = Kobiety.Nr;

+——— - +——— +——— - +——— +
| Nr | Imie | Wiek | Nr | Imie | Wiek |
+——— - - - - 4 +
| 1 | Jan | 24 | 1 | Karolina | 21 |
| 2 | Piotrek | 28 | 2 | Patrycja | 24 |
| 3 | Hubert | 18 | 3 | Zuzia | 23 |
| 4 | Grzegorz | 22 | 4 | Aska | 22 |
| 5 | Jan | 21 | 5 | Matgorzata | 22 |
| 6 | Krzysztof | 26 | 6 | Anna | 23 |
| NULL | NULL | NULL | 7 | Martyna | 19 |
| NULL | NULL | NULL | 8 | Sabina | 21 |
e fom e e fom +————— +

8 rows in set (0.00 sec)

Prawe ztgczenie: prawie[| jak zwykte ztgczenie, z tym, ze wiersze z prawej tabeli
nie majgce odpowiednikdw w lewej tabeli, sg uzupetniane wartosciami NULL.
Kolejnosc¢ tabel jest istotna.

*,Prawie” robi roznice ©
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LEFT JOIN dziata tak samo, jak RIGHT JOIN,

z tg roznicg, ze wiersze z tabeli

stojgcej po lewej stronie operacji JOIN, ktdére nie majg swoich odpowiednikéw
w tabeli stojgcej po prawej stronie, zostang uzupetnione wartosciami NULL.

Przyktad — poszukiwanie wierszy, ktore nie majg odpowiednikdw w innej tabeli.

mysqgl> SELECT Kobiety.x mysql>
—> FROM Kobiety JOIN Mezczyzni —>
—> ON Kobiety.Nr = Mezczyzni.Nr ->
—> WHERE ISNULL (Mezczyzni.Nr); ->
Empty set (0.06 sec) +————
| Nr
_|_ ______
| 7
| 8
+ ______
2 rows

SELECT Kobiety.x

FROM Kobiety LEFT JOIN Mezczyzni
ON Kobiety.Nr = Mezczyzni.Nr
WHERE ISNULL (Mezczyzni.Nr);

| Martyna | 19 |
| Sabina | 21 |
e e +
in set (0.00 sec)

Zauwazmy, ze kolumna Nr nie jest zadeklarowana jako NOT NULL.
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Petne ztgczenie zewnetrzne

Ztgczenia typu LEFT JOIN i RIGHT JOIN tgczg te wiersze tabel, kiore majg
swoje odpowiedniki, natomiast brakujgce wiersze z jednej tabeli zostang w wy-
niku wypetnione warto$ciami NULL. Przypusémy jednak, ze dwie tabele majg pe-
wien wspolny zakres kluczy ztgczenia, ale w obu sg klucze niepasujace do zad-
nego wiersza drugiej tabeli. Chcemy zobaczy¢ wszystko, co pasuje i wszystko,
cO nie pasuje, z obu tabel. W tej sytuacji trzeba uzyC petnego ztgczenia ze-
wnetrznego.

Copyright © 2011 P. F. Géra 5-24



Przyktad

mysgl> SELECT x FROM Mezczyzni; mysgl> SELECT x FROM Kobiety;
+———— e +———— + 4 +————— 4 +
| Nr | Imie | Wiek | | Nr | Imie | Wiek |
4 - 4 + 4 - +——— +
| 1 | Jan | 24 | | 1 | Karolina | 21 |
| 2 | Piotrek | 28 | | 2 | Patrycja | 24 |
| 3 | Hubert | 18 | | 3 | Zuzia | 23 ]
| 4 | Grzegorz | 22 | | 4 | Aska | 22 |
| 5 | Jan | 21 | | 5 | Matgorzata | 22 |
| 6 | Krzysztof | 26 | | 6 | Anna | 23 |
| 9 | Dominik | 22 | | 7 | Martyna | 19 |
+-—— - +-—— + | 8 | Sabina | 21 |
7 rows in set (0.00 sec) t———— t-———— to—— +
8 rows in set (0.01 sec)
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mysqgl> SELECT Mezczyzni.Nr AS ’'Numer Faceta’,

Mezczyzni.Imie AS Facet,

—-> Kobiety.Imie AS Baba, Kobiety.Nr AS "Numer Baby"
—> FROM Mezczyzni RIGHT JOIN Kobiety ON Mezczyzni.Nr = Kobiety.Nr

—> UNION
—-> SELECT Mezczyzni.Nr AS ’'Numer Faceta’,

Mezczyzni.Imie AS Facet,

—> Kobiety.Imie AS Baba, Kobiety.Nr AS "Numer Baby"
—-> FROM Mezczyzni LEFT JOIN Kobiety ON Mezczyzni.Nr = Kobiety.Nr;

- - - - +
| Numer Faceta | Facet | Baba | Numer Baby |
o —— Fomm———————— Fom Fom +
| 1 | Jan | Karolina | 1 |
| 2 | Piotrek | Patrycja | 2 |
| 3 | Hubert | Zuzia | 3 |
| 4 | Grzegorz | Aska | 4 |
| 5 | Jan | Matgorzata | 5 |
| 6 | Krzysztof | Anna | o |
| NULL | NULL | Martyna | 7|
| NULL | NULL | Sabina | 8 |
| 9 | Dominik | NULL | NULL |
- - - - +

9 rows 1n set (0.08 sec)
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