SQL, DDL, DML

Databazové praktikum



SQL

e Structured query language, v zasade standard stary 20 rokov

e Zatial sme hovorili iba o prikaze SELECT, ktory sluzi na ziskavanie dat z
databazy

» Sucastou Standardu SQL su aj
 DDL: Data definition language (CREATE TABLE, ALTER TABLE, ...)
 DML: Data manipuliation language (INSERT / UPDATE / DELETE)
* DCL: Data control language (GRANT / REVOKE)

» Standard SQL definuje ,,zakladnd“ funkcionalitu, ktort viac-menej
podporuje kazdy databazovy systém

e Databazové systémy vsak casto rozSiruju standard o dalSie funkcie
* Napr. INSERT .... ON DUPLICATE KEY... (MySQL), Specifické typy poli, funkcie a pod...



DDL

 CREATE DATABASE <db-name>
« DROP DATABASE [IF EXISTS] <db-name>

. Vaéebkonto na cvika.dcs.fmph.uniba.sk nema opravnenie na vytvaranie a mazanie
databaz

 CREATE TABLE <table-name> (...)

* Vlytvorenie novej tabulky v databaze
 V zatvorkach su uvedené ndzvy poli a ich typy (pripadne dalSie parametre)

 DROP TABLE [IF EXISTS] <table-name>;
* Vymazanie tabulky z databazy

* ALTER TABLE <tablename> ADD/MODIFY/DROP [column/index]
<colum/index-name> ...
e Zmena poli tabulky



CREATE TABLE

CREATE TABLE person (
personid serial NOT NULL,
firstname varchar(50),
lastname varchar(50) NOT NULL,
date of birth date,
login count int NOT NULL DEFAULT o,
PRIMARY KEY (personid),
KEY (lastname, firstname)
)5
* Vela roznych typov poli:
* http://www.postgresql.org/docs/current/static/datatype.html

* Postgres dokumentacia:
* http://www.postgresql.org/docs/current/static/sqgl-createtable.html



http://www.postgresql.org/docs/current/static/datatype.html
http://www.postgresql.org/docs/current/static/sql-createtable.html

Typy poli

Text:

varchar(n) variable-length with limit
text variable unlimited length
Number:

int/smallint/bigint

real, numeric, double precision

Date and time:

date calendar date (year, month, day)
time time of day (no time zone)
timestamp date and time (no time zone)




Specidlne typy poli

serial / int auto_increment — automatické cislovanie riadkov (vhodné ako primarny kluc)

JSON / JSONB — JavaScript Object Notation
* |

meno: ‘Laco’,
priezvisko: ‘Novak’,
adresa: { .
‘ulica’: ‘Sturova’,
cislo:’2/B’,

}
Niekedy dopredu neviete povedat aké data / stipce budete potrebovat

Niekedy je $koda pridavat dalsi stipec kvéli idaju, ktory potrebujete evidovat pre 1% riadkov
rapid development, prebraté NoSQL databazy, ...

http://www.postgresgl.org/docs/current/static/datatype-json.html



http://www.postgresql.org/docs/current/static/datatype-json.html

Indexy

* Umoznuju rychlejsie vyhladavanie zaznamov
* Rychlejsie oproti tzv. full-table-scan — prehladavaniu vsetkych riadkov tabulky

e Za ucelom rychlejsieho vyhladavanie systém uchovava samostatny index
e RychlejSie vyhladavanie (O(1) resp. O(log n) oproti O(N)
* Mozno pomalsie vkladanie / uprava (O(log n) oproti O(1))
* Primarny kluc
« Stlpec resp. mnozina stipcov, ktoré jednoznaéne uréuju ostatné stipce tabulky
* Unique index

* Hasované indexy
* \/lyhladdvacie stromy (B stromy / B+ stromy/ ...)
e http://www.postgresqgl.org/docs/current/static/indexes.html



http://www.postgresql.org/docs/current/static/indexes.html

Indexy

Index definujeme:
 CREATE TABLE <table-name> (

KEY ‘deptno’ (‘deptno’),
UNIQUE KEY ‘name’ ('lastname’, firstname’),

)
 CREATE INDEX <name> ON <table> USING btree (column)

* Index moze byt vytvoreny aj na viacerych stipcoch a na vyraze nad stipcom
napr (lower(firstname)).



Indexy

* Typ indexu urcuje aj to, ako vieme vyhladdavat
 HASH indexy (USING hash) — funguje len na “=“

”n o ll>_ll o__(

e B-Stromy (USING btree) — funguje aj na “<“ “>""<=", “>=“
* vieme vyhladavat prefixy v retazcoch (napr. funguje <column> LIKE “prefix%”)

» Specidlne indexy (GIST v postgres) umoziiuju vyhladavat napr.
najblizSieho suseda na mape a pod.

* Podrobnejsie o indexoch na prednaske a dalsich cvikach
* http://www.postgresql.org/docs/current/static/indexes-types.html



http://www.postgresql.org/docs/current/static/indexes-types.html

ALTER TABLE

* Zmena definicie tabulky, bez toho aby doslo k strate jej obsahu
e http://www.postgresql.org/docs/current/static/sql-altertable.html

* Pridavanie stipcov:
* ALTER TABLE <table-name> ADD COLUMN <colum-name> <type>

* Mazanie stfpcov
e ALTER TABLE <table-name> DROP COLUMN <colum-name>

e Zmena stlpcov

e ALTER TABLE <table-name> ALTER COLUMN <column-name> TYPE
<type>

e \Vela dalsich funkcii
 Pozri dokumentaciu



http://www.postgresql.org/docs/current/static/sql-altertable.html

DML

Vkladanie dat:
* INSERT INTO <table-name> (<col1>,<col2>,...) VALUES (...),(...)
* INSERT INTO <table-name> (<col1>,<col2>,...) SELECT ... FROM ...

e http://www.postgresql.org/docs/current/static/sql-insert.html
Uprava dat:

 UPDATE <table-name> SET <coll>=<vall>, <col2>=<val2> WHERE
<condition>
e http://www.postgresqgl.org/docs/current/static/sql-update.html

Mazanie dat:

e DELETE FROM <table-name> WHERE <condition>
e http://www.postgresqgl.org/docs/current/static/sql-delete.html



http://www.postgresql.org/docs/current/static/sql-insert.html
http://www.postgresql.org/docs/current/static/sql-update.html
http://www.postgresql.org/docs/current/static/sql-delete.html

INSERT

purchase(id, buyer, seller, product, store)

purchase (buyer, seller, product, store)
(Joe’, ‘Fred’, ‘wakeup-clock-espresso-machine’,
‘The Sharper Image’)

purchase
(1, Joe’, ‘Fred’, ‘wakeup-clock-espresso-machine’, ‘The Sharper’),
(2, Joe’, John’, ‘smart-tv’, ‘unknown’);

purchase (buyer, seller, product, store)
order_to, order _from, product, store orders
processed="1’



UPDATE

* UPDATE product
SET price = price/2
WHERE productid>20

* UPDATE product
SET price = price/2
WHERE Product.name N
(SELECT product
FROM  Purchase
WHERE Date =2015-11-09’);



DELETE

purchase
seller=‘joe’ and product="Brooklyn Bridge’



Kddovanie a collations

* Nekompatibilné kédovania textovych poli su castym zdrojom
problémov

» Kédovanie — ako su jednotlivé znaky textu binarne kédované
* UTF8, WIN1250, LATIN1,...

* Ak chceme porovnat retazce v roznom kédovani, musime ich najprv
,prekddovat” na jednotny format
* nie vzdy sa to da (r6zne sady znakov)
* Pozor na rozne typy kdodovania klienta (napr. konzola, .sql subor) a servera
e SET CLIENT ENCODING utf8;

 \/ sucasnosti je asi vhodné vsade pouzivat UTF8



Kddovanie a collations

* Collation

* Pravidld pre usporiadavanie retazcov

 Klasifikacia znakov
e Coje pismeno?
* aky je UPPER-CASE ekvivalent pismena?

* \V niektorych pripadoch (napr. MySQL) vieme povedat, ¢i rozliSujeme

malé/velké pismena pri vyhladavani a pod.

 Modul CITEXT v Postgres



Kddovanie a collations

* Nejednotnost medzi databazovymi systémami, niekedy chaos,...

* Postgres:
 CREATE DATABASE <db-name>
ENCODING=‘UTF8’
LC_COLLATE=*“sk_SK.UTF8”
LC_CTYPE=“sk_SK.UTF8”

« [CREATE COLLATION sk (locale="sk SK.UTF8");]
« CREATE TABLE <table-name> (

description text COLLATE sk _SK.UTF8’,

)

* http://www.postgresql.org/docs/current/static/multibyte.html, http://www.postgresql.org/docs/current/static/collation.html



http://www.postgresql.org/docs/current/static/multibyte.html
http://www.postgresql.org/docs/9.1/static/collation.html

