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SQL

e Structured Query Language

e Zakladna syntax:

e SELECT <zoznam_atributov>
FROM <zoznam_suborov>
WHERE <podmienka>
ORDER BY <stlpec1> ASC/DESC, <stlpec2> ASC/DESC, ...]
LIMIT 100]
OFFSET 0]

* SQL je v sucastnosti najpouzivanejsi dotazovaci jazyk
« 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 uzitoénym rozsirieniam SQL, ktoré poskytuje dany databdzovy systém



Priklady SQL dotazov

e SELECT *
FROM emp
WHERE deptno=°20’
ORDER BY ename DESC

* SELECT DISTINCT deptno FROM emp

e SELECT e.ename, d.dname
FROM emp as e, dept as d
WHERE e.deptno=d.deptho

* SELECT
ename,
sal*0.19 as ‘taxes’
FROM emp . .
WHERE sal>=1000 and ename like ¢‘john%’



Priklady SQL dotazov

e 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’



JOINS

* Spojenie dvoch tabuliek

* Podmnozina kartézskeho sucinu tabuliek
e Kartézsky sucin — kazdy riadok s kazdym

* INNER JOIN alebo iba JOIN
* LEFT JOIN

* RIGHT JOIN

* FULL JOIN



FULL OUTER JOIN

Kartéezsky sucin (FULL JOIN):

Name | Depto tome_Loepio [oepna Loy e

John 10 Accounting John Accounting

Thomas 20 X 20 PR i 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 Development
Joe 40 10 Accounting
Joe 40 20 PR

Joe 40 30 Development



INNER JOIN

INNER JOIN = JOIN:
[Ty tome_Loepo [oepne Loy e

John 1OIN Accounting _ John Accounting
Thomas 20 20 PR lgan 10 20 =
Joe 40 30 Development leka 15 20 Development
Themas 20 19 Lccourthg
SELECT * FROM emp as e, dept as d Thomas 20 20 PR
WHERE e.deptno=d.deptno Thomas 20 30 Pevelopment
SELECT * e 40 3 ecountng
FROM emp as e soe 40 20 o
lae 40 20 Bevelaprent

join dept as d on e.deptno=d.deptno
SELECT * FROM emp as e natural join dept as d



INNER JOIN = JOIN: m

John Accounting
lohn 10 20 i
Name | Deptno_ m o
John 10 Accounting
JOIN = John 10 10 Human res.
Thomas 20 20 PR _
Tagrras 28 18 fecouring
Joe 40 30 Development
Thomas 20 20 PR
10 Human res.
Frormas 28 28 Eevelasrmert
SELECT * Fhomas 20 10 Humanres-
FROM emp as e Joe 40 10 Accounting
join dept as d Joe 490 20 PR
on e.deptno=d.deptno Joe 490 30 Developrment
tge 40 10 Hurabres:

Ako by ste zapisali JOIN v Datalogu?



LEFT JOIN

LEFT [outer] JOIN:

Name | Depto tome_Loepo [oepne Loy e

John 10 LEET Accounting John Accounting
Thomas 20 JOIN 20 PR ~ John 10 10 Human res.
Joe 40 30 Development Thomas 20 20 PR

10 Human res. Joe 40 null null
SELECT *

FROM emp as e
left join dept as d
on e.deptno=d.deptno

Ako by ste zapisali LEFT JOIN v Datalogu?



RIGHT JOIN

RIGHT [outer] JOIN:

oneocoee e Lo Lo rame

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 joinemp ase
on e.deptno=d.deptno



Operatory, vyrazy a funkcie

* Vo WHERE c¢asti mozete pouzivat operatory:
e =, <> (resp. I=), >, <, >=, <=, BETWEEN, LIKE, IN, IS NULL, IS NOT NULL
 AND, OR, ! (not)

» Taktiez mozZete pouzivat aritmetické vyrazy a hromadu dalSich funkcii

* Napr. concat(e.firstname,” ‘, e.lastname)
* Funkcie na pracu s datumami, Cislami a pod.

e Zoznam podporovanych funkcii a ich syntax zavisi na konkrétnom
databazovom systéme

* https://www.postgresqgl.org/docs/current/static/functions.html



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

SELECT v SELECTe (“podselecty”)

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

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

* \/ pripade podselektov si treba ddvat pozor na efektivnost

 JOIN operacie vie databazovy systém vcelku dobre optimalizovat (ak mate spravne
navrhnutd DB — o tom neskor)

e Optimalizovat podselekty vSak moze byt narocnejsie
 Pomocou podselektov lahSie napiSete , neefektivny” dotaz

* Co myslite, ktory dotaz vy3sie ma vacsiu $ancu byt menej efektivny?
* Ako by ste dotazy prepisali iba s pouzitim JOINov?



UNION

* SELECT name
FROM emp_dallas WHERE sal>=1000

UNION [ALL]

SELECT name
FROM emp_huston WHERE sal>=500

* Typy a pocet atributov v SELECT casti musia byt rovnakeé



Pomocné selecty / tabulky

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

)
SELECT * FROM emp_huston WHERE sal>=1000

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

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



DML a DDL

* INSERT
 UPDATE
* DELETE

* CREATE [TEMPORARY] TABLE
* ALTER TABLE
* DROP TABLE

* Bude to predmetom dalsich prednasok



PostgreSQL

* Na cvicenia budeme pracovat s databazovym systémom PostgreSQL

* VVacsina databazovych systémov funguje formou client-server

* Server
e obsahuje data
* vie chdpat SQL dotazy

 Klienti sa na neho pripdjaju vacsinou cez SOCKETove spojenie (pripadne named pipes /
iné kandly podporované OS)

* Client
 Aplikacia, ktord potrebuje pracovat s datami
» Serveru posiela dotazy v SQL jazyku
» Zobrazi / spracuje odpoved od servera



PostgreSQL

* Momentalne sa budeme na databdazovy server pripdajat cez ,builtin®
klienta
* Spustite ho v konzole prikazom ,,psq

 Dokumentacia: https://www.postgresql.org/docs/current/static/app-
psql.html

* Mame otvorené dve terminalové okna na cvika.dcs.fmph.uniba.sk

* Vjednom okne editujeme subor so zadanim, napr. vim queries_emp.sql

e V druhom okne editovany subor spustime (vSetky dotazy v nom) prikazom
e psql -f queries_emp.sql

e Kazdy pracujete nad svojou databazov emp, ktora je automaticky
vybrata po spusteni psql

II(



https://www.postgresql.org/docs/current/static/app-psql.html

Praca s konzolov PostgreSQL

e Konzolu PostgreSQL sputite prikazov psql
 \V konzole nasledne mozete pisat dotazy. Napr. SELECT * FROM emp;

e Zaujimaveé Specialne prikazy:
* \d emp resp. \d+ emp - zobrazi strukturu tabulky
* \d - zobrazi zoznam tabuliek v aktudlnej databaze
* \db - zobrazi zoznam databaz
* \c emp - pripoji sa k databaze emp
* \q - ukoncenie konzoly

* Dokumentacia konzolovych prikazov:
http://www.postgresgl.org/docs/current/static/app-psgl.html



