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SQL - neproceduralni jazyk

sql povel

select * from osoba;

sql skript

e X

/[*

Create Table Osoba (
Id Serial Prim..Key,
Jm VarChar(30
Pr VarChar(3 5

Textovy soubor.
Soubor se zkratkou sql
Provadi se povel po povelu.

Pokud vSechny povely dobre,
provede se cely skrlpt

Pokud né&jaky povel chlbny
preru5| se jim skript.

Script je ulozena sequence
povelu.

i.Relacni databaze je vSak také vybavena standardnim proceduralnim jazykem

i.Kazdy vyrobce SQL ma vlastni proceduralni jazyk.

ii.Starndard SQL se nazyva SQL/PSM




SQL — neproceduraini jazyk

Posloupnost povelll SQL zpracovavanych jeden po druhém

INSERT INTO Katalog .

s | Server I

Syntaxe-Semantika- Preklad-Optimalizace-Plan-Provedeni

INSERT INTO Swe=
> ‘Server |

UPDATE SK|A[ Syntaxe-Semantika- Preklad-Optimalizace-Plan-Provedeni

~
7

Server I

DELETE FRO

Syntaxe-Semantika- Preklad-Optimalizace-Plan-Provedeni

s | Server I

Syntaxe-Semantika- Preklad-Optimalizace-Plan-Provedeni




SQL — neproceduraini jazyk

SQL Script - zpracuje se najednou

INSERT INTO Katalog .

s | Server

Syntaxe-Semantika- Preklad-Optimalizace-Plan-Provedeni

INSERT INTO S~

UPDATE SK|A[ Syntaxe-Semantika- Preklad-Optimalizace-Plan-Provedeni

DELETE FRO

Syntaxe-Semantika- Preklad-Optimalizace-Plan-Provedeni

Syntaxe-Semantika- Preklad-Optimalizace-Plan-Provedeni




SQL/PSM - proceduralni jazyk SQL databazi

B SQL/PSM - standard SQL [ANSI-ISO]
H IBM DB2
B MySQL

B Vlastni proprietarni rozSireni — derivaty normy - objevuiji se
drive nez norma
B Oracle PL/SQL
B PostgreSQL PL/pgSQL
B Microsoft T-SQL
B SyBase T-SQL




a néco ulozeného a
jenom spustitelného




Ulozené ulohy

INSERT INTO Katalog ... INSERT INTO Katalog ... INSERT INTO Katalog ...
INSERT INTO Sklad ... INSERT INTO Sklad ... INSERT INTO Sklad
UPDATE SKLAD SET ... UPDATE SKLAD SET ... UPDATE SKLAD SET
DELETE FROM DELETE FROM DELETE FROM

B provadéni stejné [podobné] sekvence povelll
B provadeni ucelené jednotky prace




Ulozené ulohy

B Ulozena uloha se aktivuje povelem CALL () nebo
EXECUTE()

B UloZena uloha mize byt parametrizovana




Ulozena uloha

Call Ulo01
& ‘
VysIedek e = -

4

B sada povell SQL

B ulozena jako jedna uloha na serveru

B Uloha pojmenovana

B Uloha zkompilovana [pro rychlejsi pouziti]
B vyvolavana a provadéna na serveru

B (metody DB serveru)

B ulozena uloha je databazovy objekt




Co ulozené procedury umi

B deklarace proménnych @
B deklarace kurzord - vysledek dotazu
B rizeni toku zpracovani
smycky, podminky
B oSetreni zvlastnich stavt [chybovych]
B vzajemné volani procedur
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Co ulozené procedury umoznuji

B umoznuji vytvaret knihovny procedur pro konzistentni
praci s databazi

B umoznuji sjednotit logiku prace vice aplikaci do spolecného
jadra

B mezivysledky pfi behu ulozené procedury neni treba
prenaset mezi serverem a klientem, tim se setri cas
zp&?covam | vyuziti pameti jak na databazovem stroji, tak
u klienta

B databazovy stroj preklada ulozenou proceduru jednou a
tim se setri Cas zpracovani na databazovem stroji
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Opakovani: Co je to spoustec? (trigger)

= automaticky spusténé povely u zmeénovych SQL operaci

[ Insert, Update, Delete]

= Mohou byt spustény

PRED provedenim zmény .............
PO provedeni zZmeny .............
MISTO provedeni zmény .............
- jednou pro dany povel (udalost) .....
- Cineni-lizadano ...,
- jednou pro kazdou radku ...............

vkladanou (Insert)
menenou (Update)
rusenou (Delete)

Before
After
Instead Of

For Each Statement

For Each Row




PL/PgSQL - jazyk procedur v PostgreSQL - odkazy

= https://www.tutorialspoint.com/postgresgl/postgresqgl functions
.htm

= https://w3resource.com/PostgreSOQL/tutorial.php

=  https://www.w3resource.com/PostgreSOL/pl-pgsgl-tutorial.php

= PL/PgSQL je proceduralni programovaci jazyk PostgreSQL
= Je podobny Oracle PL/SQL
= Umoznuje vytvaret funkce a spoustéce (trigger)

= Rozsiruje SQL o fidici prikazy béhu zpracovani




PL/PgSQL - jazyk procedur v PostgreSQL - priklad

CREATE OR REPLACE FUNCTION totalRecords ()
RETURNS integer AS $total$
declare
total integer;
BEGIN
SELECT count(*) into total FROM adresa;
RETURN total;
END;
$total$ LANGUAGE plpgsql;

select totalRecords ();




PL/PgSQL - Struktura jazyka

PL/pgSQL je blokove strukturovan a kazdy prikaz uvnitf bloku je
ukoncen strednikem.
Pokud je uveden label ($total$), musi byt na zacatku i na konci.

CREATE [OR REPLACE] FUNCTION function_name (arguments)
RETURNS return_datatype AS $total$
DECLARE
declaration;
[...]
BEGIN
< function_body >
[...]
RETURN { variable_name | value }
END;
$total$ LANGUAGE plpgsql;




PL/PgSQL - Deklarace proménnych

name [ CONSTANT ] type [ COLLATE collation_name ] [ NOT NULL
] [ { DEFAULT | := } expression ];

id integer; -- proménna typu integer

pocet numeric(5); -- proménna typu numerického pole
description varchar; -- textova proménna

radka tablename%ROWTYPE,; -- Ize nacist radku tabulky

sloupec tablename.columnname%TYPE; -- Ize nacist sloupce
zadané tabulky

sloupec RECORD; -- Ize nacist sloupce libovolné tabulky

id integer DEFAULT 1;
moje CONSTANT integer := 10;
url varchar := 'http://example.com’;




PL/PgSQL - Pomocny vypis do zalozky Messages

CREATE OR REPLACE FUNCTION totalRecords () RETURNS integer AS $$
DECLARE

H . Data Output Explain  Messages Motifications uery History
total integer; P : Query History
totalrecords

tabl adresa%ROWTYPE; 1:

BEGIN
SELECT count(*) into total FROM adresa;
SELECT * into tabl FROM adresa where idadresa=4001;
RAISE NOTICE 'Debug: % vypis proménné', total;
RAISE NOTICE 'Debug: % vypis promenné’, tabl;

RETURN tOtaI' Data OQutput Explain  Messapes Mofifications Query History
14 P g J )
END' NOTICE: Debug: 12 wypis proménné
I/ MOTICE: Debug: (4881,Praha,"Kavkova 324" ,6081) wypiz promé&nné

$$ LANGUAGE plpgsql; SuccessTully run. Total gquery runtime: S8 msec.

1 rows affected.

Pomocny vypis se objevi v pgAdmin v zaloZzce Messages
Vysledek se objevi v pgAdmin v zaloZzce Messages Data Output




PL/PgSQL- funkce s parametry a jeji volani

CREATE OR REPLACE FUNCTION sum_of_two_numbers(
m integer, n integer)
RETURNS integer AS $$
BEGIN
RETURN m + n;
END;
$$ LANGUAGE plpgsql;

Select sum_of_two_numbers(5,6) ;

Poznamka: CREATE OR REPLACE umozni zmeénit funkci se stejnou
typovou strukturou parametrd.

Pokud chceme zménit typ parametrl nebo jejich strukturu, je
treba funkci nejprve zrusit:

DROP FUNCTION sum_of_two_numbers ();




PL/PgSQL- funkce s parametry a jeji volani

Na parametry se Ize odvolavat i pres pozice parametrQ: $1, $2
Modifikace predchoziho prikladu:

CREATE OR REPLACE FUNCTION sum_of_two_numbers(integer,
integer)

RETURNS integer AS $$
BEGIN
RETURN $1 + $2;
END;
$$ LANGUAGE plpgsql;

Select sum_of_two_numbers(5,6) ;




PL/PgSQL - volani funkce s/bez navratové hodnoty

CREATE OR REPLACE FUNCTION test() RETURNS void AS $$
DELETE FROM cislo;

INSERT INTO cislo VALUES (31),(51)

$$ LANGUAGE sql;

CREATE OR REPLACE FUNCTION demo() RETURNS integer

AS $$
DECLARE select demo ();
ret_value integer := 0; s Sutou TPEIn. Messses Nerfeations Quen/HEED
BEGIN  E—
ret_value = sum_of_two_numbers(13,17);
PERFORM test();

RETURN ret_value;
END; $$ LANGUAGE plpgsql;




PL/PgSQL - Vypis radku tabulky

CREATE OR REPLACE FUNCTION totalRecords ()
RETURNS integer AS $$
declare

total integer default O;

Data Quiput Explain  Messages MNofifications Query History

radka record; | ks

1 12

BEGIN
FOR radka IN SELECT * FROM adresa LOOP
RAISE NOTICE 'Vypis radku: %', radka ;

Data Qutput  Explain  Messages Motifications Query History

tOtal .= tOtal + 1; NOTICE: Vypis Fadku:

NOTICE: Vypis fadku:

4801,Praha,"Kavkova 324",6801)
4002,"Ceské Budéjovice","Eduarda Wintra 3",6002)

WOTICE: Vypis fadku: (4003,Brno,"Fialove 12",6803)

END LOOP' NOTICE: Vypis radku: (4004,Plzef,"Americka 2",6004)
4

(
(
(
(
WOTICE: Vypis fadku: (4885,Bratislava,"Kelérova 3",5009)
WOTICE: Vypis Fadku: (4006,"Karlovy Vary","Ostrovsks 34",6006)

(

(

(

(

(

(

RETU RN total . NOTICE: Vypis Fadku: (4007,Jachymov,"Joachima 3lika 1243",6006)
J/ NOTICE: Vypis fadku:

NOTICE: VWypis fFadku:

NOTICE: Vypis Fadku:
EN D; NOTICE: Vypis Fadku:

NOTICE: Vypis fadku:

LANGUI \GE I S I' Successfully run. Total query runtime: 62 msec.
p pg q 4 1 rows affected.

4088 ,Ko&ice,"Hviezdoslavova 3" ,6008)
4009, Znojme ,Vratislavova,6067)

4818 ,Nitra,Biskupska,s01a)
4811,Presov,"Vychedni 3",6808)
4012 ,Praha,"Sokolovskd 324" ,68081)




PL/PgSQL - Exception

CREATE OR REPLACE FUNCTION selectMestoAdresa ( idAdr integer )
RETURNS varchar AS $BODY$ e

Datz Output  Explain Messages  Notifications  Query History

d eC| a re sele.c_trnes'foa?resa

mestol varchar;
SELECT mesto INTO mestol FROM adresa where idAdresa = idAdr;
IF NOT FOUND THEN

RAISE EXCEPTION 'idAdresa % not found.', idAdr;
END IF; s s et e o (

RETURN mestol;
E N D $ BO DY$ LAN G UAG E pI pg Sq I; l select = from selectiestoAdresa(5001);

ERROR: +dAdresa 58081 not found.

CONTEXT: PL/pgSQL funkce selectmestoadresa(integer) fadek 7 na RAISE
S0L state: PEEE1




PL/PgoQL— aynamicKy vytvoreny prikaz (Execute)

CREATE OR REPLACE FUNCTION totalRecords ( tabulka varchar)
RETURNS integer AS $total$
declare
total integer;
BEGIN
EXECUTE 'SELECT count(*) FROM ' || tabulka INTO total;
RETURN total;
END;
$total$ LANGUAGE plpgsql;

select * from totalRecords ( 'obchodnik’ );

Data Qutput Explain  Messages Notifications Query History

totalrecords

4 integer

1 g




PL/PgSQL- Vetveni programu IF-THEN-ELSE

CREATE OR REPLACE FUNCTION prvni_den_v_mesici()
RETURNS text
AS $$
BEGIN
RAISE NOTICE 'Debug: % Dnes je: ', current_date;
IF EXTRACT(DAY FROM current_date) = 1
THEN
RETURN '1st day of the Month';

Data Output Explain  Messages Motifications Query History

RETURN |Other day|; prvni_den_v_mesici

A text

END IF; 1 | 1stday of the Month

END; Data Output  Explain  Messages Motifications  Query History

$$ LANGUAGE plpgsql;

MOTICE: Debug: 20828-12-81 Dnes je:




PL/PgSQL- Vetveni programu IF-THEN-ELSE

CREATE OR REPLACE FUNCTION seazon (crdate date) RETURNS
text AS $$

BEGIN
IF EXTRACT (MONTH FROM crdate) in (1,2,3)
THEN RETURN 'It is winter';
ELSEIF EXTRACT (MONTH FROM crdate) in (4,5,6)
THEN RETURN 'It is spring’;
ELSEIF EXTRACT (MONTH FROM crdate) in (7,8,9)
THEN RETURN 'It is summer';
ELSEIF EXTRACT (MONTH FROM crdate) in (10,11,12)
THEN RETURN 'Tt is autumn’;

END IF; select * from
END; seazon (to_date('2020/12/1','yyy/mm/dd'));
$$ LANGUAGE plpgsql;




PL/PgSQL - CASE

CREATE OR REPLACE FUNCTION myfuncl (x integer) RETURNS
text AS $$

DECLARE

msg text; rest integer := x % 10;

BEGIN

CASE
WHEN rest IN(0,2,4,6,8) THEN msg := 'value even number’;
WHEN rest IN(1,3,5,7,9) THEN msg := 'value is odd number’;

ELSE msg := 'nenastane’;
9 ‘ select * from myfuncl(777); I
END CASE;

RETURN msg; Explain Data Qutput Messages MNofifications Query History

myfunci

END; —

1  walueis odd number

$$ LANGUAGE plpgsql;




PL/PgSQL- LOOP with EXIT WHEN

LOOP

statement;

[...]

EXIT [ label ] [ WHEN condition ];
END LOOP;

cub := nm;
LOOP

cub := cub+1;
EXIT WHEN cub >= 10000;
END LOOP;




PL/PgSQL- LOOP with WHILE

WHILE condition LOOP
statement;

[...]
END LOOP:;

cub:=nm;
WHILE cub <=10000 LOOP

cub := cub+1;
END LOOP




PL/PgSQL- Trigger

An event could be any of the following: INSERT, UPDATE, DELETE
or TRUNCATE.

CREATE TRIGGER trigger_name
{BEFORE | AFTER | INSTEAD OF} {event [OR ...]}
ON table_name

[FOR [EACH] {ROW | STATEMENT}]
EXECUTE PROCEDURE trigger_function




PL/PgSQL- Create audit table for table adresa

CREATE TABLE adresa_audit (
id SERIAL PRIMARY KEY,
idAdresa INT NOT NULL,
last_mesto VARCHAR(40) NOT NULL,
changed_on TIMESTAMP(6) NOT NULL

Vytvoreni auditovaci tabulky pro zmény v tabulce Adresa




PL/PgSQL- Trigger function

Vytvorime funkci pro aktualizacni trigger, zapise do auditovaci
tabulky

CREATE OR REPLACE FUNCTION adresa_audit_triger()
RETURNS trigger AS $BODY$
BEGIN
IF NEW.mesto <> OLD.mesto THEN
INSERT INTO adresa_audit(idAdresa,last_mesto,changed_on)
VALUES(OLD.idadresa,OLD.mesto,now());
END IF;
RETURN NEW;
END;
$BODY$ LANGUAGE plpgsql;




PL/PgSQL- Trigger for audit changes in table adresa

CREATE TRIGGER audit_adresa AFTER INSERT OR UPDATE OR
DELETE ON adresa

FOR EACH ROW EXECUTE PROCEDURE adresa_audit_triger();

update Adresa set mesto = 'Pardubice' where idadresa = 4001;

select * from adresa_audit;

Explain  Data Output Messages Notifications  Query History

id idadresa last_mesto changed_on
4 integer integer character varying (40] timestamp without time zone

1 1 4001 | Praha 2020-12-01 21:32:43.755086




PL/PgSQL- Drop trigger

ZruSeni trigger Ize udeélat prikazem drop

drop trigger <trigger_name> on <table_name>;




PL/PgSQL- Rozliseni béhu trigger pro insert, update

Nékdy se mlze hodit rozliSit, jestli procedura bézi pro insert nebo
update.

Nasledujici ukazka z procedury:

IF (TG_OP = "INSERT') THEN oldDatumZaplaceni = null; END IF;

IF (TG_OP = "UPDATE') THEN oldDatumZaplaceni =
OLD.datumzaplaceni; END IF;




