SQL



SQL --- Structured Query Language

SQL je v sucasnosti najpouzivanejsi dotazovaci jazyk.
e Standard uz z 80. tych rokov (1986); poslednych 10 rokov sa standard velmi nemenil
* aj ked existuje Standard, ,SQL" je r6zne pre kazdy databazovy systém

* dotazy napisané pre jeden databazovy systém (PosgreSQL) nemusia fungovat vinom (MySQL),
hlavne kvoli roznym uzitocnym rozsirieniam SQL, ktoré poskytuje dany databazovy systém

* stucastou je Data Manipulation Language (DML) a Data Definition Language (DDL)

Zakladna syntax:

* SELECT <zoznam atributov>
FROM <zoznam relacii>
WHERE <podmienka>
[ORDER BY atribut1, atribat2...]
[LIMIT 100] [OFFSET O]



Priklad SQL dotazu

SELECT
concat(e.firstname,’ ‘,e.lastname) AS ename,
(CASE
WHEN e.comm IS NULL THEN e.sal
ELSE e.comm + e.sal
) AS ‘total salary’
FROM emp
WHERE deptno>=20 AND lower(e.firstname)='john’



Multimnoziny

* Jazyk SQL uvazuje relacie ako multimnoziny, ¢ize mozu obsahovat
duplikaty riadkov (na rozdiel od Datalogu).

* Ak duplikaty nechceme, musime si to dodatocne vynutit
(obmedzenim UNIQUE pri vytvarani tabuliek --- viac o tom neskor pri
DDL --- a pomocou DISTINCT v dotazoch).



JOINS

* join je spojenie dvoch tabuliek; je to podmnozina kartezianskeho
sucinu tabuliek Specifikovana dodatocnymi podmienkami na
prepdajanie (karteziansky sucin - kazdy riadok s kazdym)

* FULL JOIN

* INNER JOIN alebo iba JOIN
* LEFT JOIN

* RIGHT JOIN




FULL OUTER JOIN

Kartézsky sucin (FULL JOIN):
tame_oepno Name  cpin Deping et rame

John Accounting John Accounting

Thomas 20 X 20 PR " John 10 20 PR

Joe 40 30 Development John 10 30 Development
Thomas 20 10 Accounting
Thomas 20 20 PR

SELECT * FROM emp, dept Thomas 20 30 Develop.ment
Joe 40 10 Accounting
Joe 40 20 PR

Joe 40 30 Development



INNER JOIN

LTy I ) )

John Accounting John Accounting
Thomas 20 JOIN'" 59 PR " Jehn 40 20 PR
Joe 40 30 Development John 10 30 Bevelopment
Fromas 20 40 Aceounrting
SELECT * FROM emp e, dept d Thomas 20 20 PR
WHERE e.deptno = d.deptno Fhemas 20 30 Beveloprent
Jee 40 40 Aceounrting
SELECT * FROM emp e Joe 40 20 np
JOIN dept d ON e.deptno = d.deptno Joe 40 20 Development

SELECT * FROM emp e natural join dept as d



INNER JOIN = JOIN: mmemememmms

John Accounting
Jfohn 40 20 PR
m e 46 36 Develosmen
John Accounting
JOIN — John 10 10 Human res.
Thomas 20 20 PR :
Fromas 20 10 Acecounting
Joe 40 30 Development
Thomas 20 20 PR
10 Human res.
Fhomas 26 30 Bevelopment
SELECT * therras 26 45 e aess
FROM emp e Jee 40 10 Aceounting
JOIN dept d ON e.deptno = d.deptno Ioe 40 26 PR
Jee 40 30 Bevelopment
joe 40 10 Huranres:

Ako by ste zapisali JOIN v Datalogu?



LEFT [OUTER] JOIN
Name | eptno.

John 10 LEFT Accounting
Thomas 20 JOIN 20 PR
Joe 40 30 Development
10 Human res.
SELECT *

FROM emp as e
LEFT JOIN dept as d
ON e.deptno = d.deptno

Ako by ste zapisali LEFT JOIN v Datalogu?

LEFT JOIN

I ) L)

John Accounting
" John 10 10 Human res.

Thomas 20 20 PR

Joe 40 null null



RIGHT JOIN

RIGHT [OUTER] JOIN:
i epoe [ cpine [pine st e

Accounting RIGHT John John Accounting
20 PR JOIN Thomas 20 John 10 10 Human res.
30 Development Joe 40 Thomas 20 20 PR
10 Human res. Joe 40 null null

To isté ako LEFT JOIN, akurat v obratenom poradi

SELECT *
FROM dept AS d
RIGHT JOIN emp AS e ON e.deptno = d.deptno



Operatory, vyrazy a funkcie

* v podmienke za WHERE mozete pouzivat operatory:
e = <> > < >= <= BETWEEN, LIKE, IN, IS NULL, IS NOT NULL
 AND, OR, ! (NOT)

* taktiez mozete pouzivat aritmetické vyrazy a hromadu dalSich funkcii
* napr. concat(e.firsthname,’ ’, e.lastname)
* funkcie na pracu s datumami, ¢islami a pod.

* zoznam podporovanych funkcii a ich syntax zavisi na konkrétnom
databazovom systéme
* https://www.postgresql.org/docs/current/static/functions.html



https://www.postgresql.org/docs/current/static/functions.html

Vnoreny SELECT (subselect)

e SELECT name FROM emp e WHERE e.ID IN (SELECT ID FROM managers)

e SELECT name FROM emp e WHERE EXISTS (SELECT * FROM managers
WHERE id=e.id)

* v pripade vnorenych selectov si treba davat pozor na efektivnost
* JOIN operacie vie databazovy systém vcelku dobre optimalizovat
(ak mate spravne navrhnutt DB - o tom neskor)
* aj EXISTS a NOT EXISTS su priamociare
» optimalizovat IN a NOT IN mo6zZe byt problém, lahsie napisete , neefektivny“ dotaz

e premyslite si, Ze EXISTS mozno vzdy prepisat ako JOIN; NOT EXISTS ako rozdiel (EXCEPT)



Mnozinové operacie: UNION, EXCEPT

* SELECT name
FROM emp_dallas WHERE sal>=1000

UNION [ALL]

SELECT name
FROM emp_huston WHERE sal>=500

* pocet a typy atributov v jednotlivych €astiach musia byt rovnaké
* UNION je zjednotenie, EXCEPT je rozdiel (multi)mnozin



Pomocné tabulky a CTE

WITH emp_houston AS (
SELECT * FROM emp as e, dept as d
WHERE e.deptno=d.deptno and d.dname=‘houston’

)
SELECT * FROM emp_houston WHERE sal>=1000

 CREATE TEMPORARY TABLE emp_houston (
SELECT * FROM emp as e, dept as d
WHERE e.deptno=d.deptno and d.dname=‘houston’

);
e SELECT * FROM emp_houston WHERE sal>=1000



PostgreSQL

* na cvi¢eniach budeme pracovat s databazovym systémom PostgreSQL

e WV WVwe

¢ server
* obsahuje data
* rozumie SQL dotazom

 klienti sa na neho pripéajaju vacsinou cez socket (TCP/IP), prip. named pipes ¢i iné kanaly podporované
OS

* klient
* aplikacia, ktora potrebuje pracovat s datami
* serveru posiela dotazy v SQL jazyku
* zobrazi / spracuje odpoved od servera

Niektoré funkcie mozno implementovat na [ubovolnej strane (napr. strankovanie).



PostgreSQL

* mame otvorené dve terminalové okna na cvika.dcs.fmph.uniba.sk
* v jednom okne editujeme subor so zadanim, napr. vim queries.sql
e v druhom okne editovany stbor spustime (vSetky dotazy v nom) prikazom

psql -f queries.sql

* neuskodi tretie okno, kde spustime psql a pouzivame ho na prezeranie obsahu
databazy a ladenie dotazov

* kazdy pracuje nad svojou databazou, ktora je automaticky vybrata po spusteni
psql



Praca s konzolou PostgreSQL

 konzolu (interaktivny terminal) PostgreSQL sputite prikazom psql
* v konzole nasledne mozete pisat dotazy, napr. SELECT * FROM emp;

* zaujimaveé Specialne prikazy:
* \d emp resp. \d+ emp - zobrazi Strukturu tabulky
* \d - zobrazi zoznam tabuliek v aktualnej databaze
* \db - zobrazi zoznam databaz
* \c emp - pripoji sa k databaze emp
* \q - ukoncenie konzoly

* dokumentacia konzolovych prikazov:
http://www.postgresql.org/docs/current/static/app-psqgl.html
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