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* Tipy k PRIMARY klici, sekvencim a UUID
* Jak efektivné pracovat s NULL sloupci

* Jak plné vyuzivat moznosti CTE nebo
Window funkci

 Kcemu vyuzit TEMP tabulky a dalsi
ruzné vychytavky
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Tipy k PRIMARY klici,
sekvencim a UUID

.




*

PRIMARY klice

* Kazda tabulka by meéla mit primarni klic!

* Je soucasti vSech ostatnich indexu

*VVolit co nejmensi datovy typ

* Pri skladani vice sloupcu pouzit radéji unikatni index

* Cluster index — radky jsou na disku ulozené v
vzestupném poradi - vyuzivat sekvence!

.




*

Sekvence — pouze MariaDB, v. 10.3+

* Alternativa k AUTO _INCREMENT — sirSi moznosti
nastaveni

* Pfi cachovani muze byt rychlejsi
* Lze se dotazat na posledni pouzitou hodnotu kazdé
sekvence — neni limitované jako LAST INSERT _ID()

* Fyzicky jsou ukladany jako tabulky —a i se s nimi tak da
pracovat

.




____———----.............l.llllllllll

CREATE [OR REPLACE] [TEMPORARY] SEQUENCE

I NOT EXISTS] sequence name

[ INCREMENT [BY|=] 1ncrement]

 MINVALUE [=] minvalue|NO MINVALUE | NOMINVALUE ]
MAXVALUE [=] maxvalue|NO MAXVALUE | NOMAXVALUE ]
[ START [WITH|=] start]

 CACHE [=] cache|NOCACHE] [CYCLE|NOCYCLE]
table options]

CREATE SEQUENCE "seq product review
NOCACHE START 1 INCREMENT 0 MAXVALUE 10000
COMMENT 'auto 1ncrement pro product review';

.




______----IlIllll.........ll.lllllll

SELECT NEXTVAL( seq_product review );

SELECT LASTVAL( seq_product review );

SELECT SETVAL( seq product review , 25, false);
ALTER SEQUENCE seq product review START 25
RESTART;

SELECT * FROM seq product review ;
INSERT INTO "seq product review (?) VALUES (?);

next not minimummaximum _ |start_lincre |cache cycle |cycle
cached value| value |alue value ment | size |option [count
1 1110000 1 0 0 0 0

.




____———----...........I.I.Illlllllll

NEVyuziti vyhody clustered indexu

CREATE OR REPLACE TABLE product review (
ide INT UNSIGNED NOT NULL
AUTO INCREMENT PRIMARY KEY,
"product i1d  INT UNSIGNED NOT NULL,
‘review TEXT NOT NULL,
INDEX "product id ( product 1d )
) 7

.




____———----...........I.I.Illlllllll

Vyuziti vyhody clustered indexu

CREATE TABLE "product review (
id- INT UNSIGNED NOT NULL
DEFAULT NEXTVAL( seq product review ),
"product i1d  INT UNSIGNED NOT NULL,
‘review TEXT NOT NULL,
PRIMARY KEY ( product id , 'id’)
) 7

.




*

Clustered index - ulozeni dat na disku

Nevyuzity Vyuzity

id product_id product_id id

WINR R R R
U N D WER

1 1
2 2
3 1
4 1
5 3
6 1




____———----.I...........I.Illlllllll

Aktualizace poctu zobrazeni

CREATE TABLE "banner views (

‘banner id’> INT UNSIGNED NOT NULL PRIMARY
KEY,

‘views INT UNSIGNED NOT NULL
) 7
INSERT INTO banner views ( banner id ,
"views ) VALUES (2?2, 1)
ON DUPLICATE KEY UPDATE "views = views + 1;

\aA' &4

* Pri vyssi frekvenci volani muze nastat cekani na zamek

.




____———----.............l.llllllllll

Aktualizace poctu zobrazeni —rozptyl 10

CREATE TABLE "banner views (

"banner i1d" INT UNSIGNED NOT NULL,
"spread’ SMALLINT UNSIGNED NOT NULL,
views INT UNSIGNED NOT NULL,

PRIMARY KEY ( banner id , spread’)
) ;
INSERT INTO banner views ( banner id ,
"spread , views )
VALUES (?, FLOOR(RAND() * 10), 1)
ON DUPLICATE KEY UPDATE "views = views + 1;

.




*

UUID - Universally Unique Identifier

* 128 bitovy identifikator (UUID v.1)

*SloZzen z: time low/mid/high, random, MAC

* Priklad: 550e8400-e29b-41d4-a716-446655440000

* CHAR(36), tzn. 108/144 B (utf8/utf8mb4)

* Ukladat jako BINARY(16) — zejména u PRIMARY KEY

* PK - vyuzivat variantu 6 s prohozenou time low a high

.




*

UUID — PRIMARY - vyhody a nevyhody

* Nahrada za AUTO_INCREMENT - rychlejsi
*|ze jej generovat i z kodu aplikace

*\/ysSSi naroky na ukladani (oproti INT/BIGINT) — indexy
* Nelze paralelné volat hromadny INSERT — GAP LOCK
* Nelze vyuzivat v Statement-based replikaci

.




*

UUID — BINARY, varianta 6

* Pouze v MySQL, v 8.0+ pridan parametr ,,swap_flag”:
*UUID TO BIN(UUID(), 1)
*BIN TO UUID( binary uuid column , 1)

*\/ PHP knihovna https://github.com/ramsey/uuid:
SuuidBin = hex2bin(Uuid::uuid6()->getHex()->toString());

.



https://github.com/ramsey/uuid

- TG
UUID — BINARY varianta 6 v MariaDB

CREATE FUNCTION uuid to bin shuffled
( uuid CHAR(36)) RETURNS BINARY (16)
COMMENT 'UUID v6 BINARY' DETERMINISTIC

RETURN
UNHEX (CONCAT (
SUBSTR( uuid , 15, 4),
SUBSTR( uvuid , 10, 4),

SUBSTR( uvuid , 20, 4),
SUBSTR( uulid , 25)));

.

("
("

SUBSTR( uuid , 1, 8),
("
("




- TG
UUID — prevod z BINARY v MariaDB

CREATE FUNCTION wuuid from bin
(\uuid_in_bin\ BINARY (16)) RETURNS CHAR (30)
COMMENT 'UUID from BINARY' DETERMINISTIC

RETURN
LCASE (CONCAT WS('-"',
HEX(SUBSTR( uuid 1in bin , 1, 4)),
HEX(SUBSTR( uuid 1in bin , 5, 2)),
HEX(SUBSTR( uuid 1in bin , 7, 2)),
HEX(SUBSTR( uuid 1in bin , 9, 2)),
HEX(SUBSTR( uuid 1in bin , 11))));

.




*

Jak efektivne pracovat
s NULL sloupci

.




*

Definice sloupcu s NULL

* Ke sloupci je pridan priznak s informaci, jestli je NULL

Column Column_is_null

10 IS NULL
1 IS NULL
v| ISNULL |

.




*

Jak pracovat s NULLable sloupci

* Vyuzivat konstrukce ,,column IS [NOT] NULL"
*Vyuzivat NULL-safe equal operator <=>
*\Vyuzivat funkce:

* IFNULL(column, value to_return_when_is null)

* COALESCE(column, columnl, ...) — vrati prvni not-
NULL hodnotu

.




*

Jak se chovaji NULL hodnoty

* Aritmetické operace s NULL vzdy vraci NULL

* ORDER BY - NULL radky na prvnim miste (pri ASC)

* Agregacni funkce NULL hodnoty ignoruiji

* Funkce pracuji s NULL hodnotami riznym zpusobem
* Pouzivat funkce urceneé pro praci s NULL

.




*

Razeni sloupcti s NULL hodnotami

* ORDER BY - NULL radky na prvnim misté (pri ASC)

SELECT * FROM " address
ORDER BY "last name IS NULL, "last name ;

SELECT * FROM address
ORDER BY "last name DESC;

.




____———----...........I...Illlllllll

PFiklady
SET @a = 5, @b = 20, @dc = NULL;

SELECT CONCAT(@a, ' ', @b); -- 5 20

SELECT CONCAT(@a, ' ', @b, ' ', @c); -- NULL
SELECT @da > @c; —- NULIL

SELECT @da * @b * @c; ——- NULL

SELECT dc = @Qc; —-—- NULL

SELECT Qc <=> Q@c; -—- 1

SELECT ! (Qc <=> (@c¢); - 0

.




____———----...........I...Illlllllll

PFiklady
SET @a = 5, @b = 20, @c = NULL;
SELECT LEAST(@a, @b, @c); - NULL
SELECT GREATEST(@a, @b, @Qc),; —-—- NULL
SELECT GREATEST (
COALESCE (@da, @b, @c), —-—- 5
COALESCE (@b, @Qa, @c), —-——- 20
COALESCE (@c, @Qa, @b) —-—- 5
); —— 20,

.




*

Na co nezapomenout

* Nepouzivat funkce (napr. IFNULL) ve WHERE nebo v
ORDER BY — nepouzije se pripadny index

*Vzdy zkontrolovat, jestli je dany sloupec NULLable a z
dokumentaci overit chovani pouzité funkce

* Nepouzivat zbytecné podminky na NOT NULL:

N N N N
Arumber— TS NOT NI I—AND— number > 10

.




*

Jak plné vyuzivat
moznosti CTE nebo
Window funkci

.




*

CTE — Common Table Expression

* MySQL 8+ a MariaDB 10.2.1+

* Alternativa k subquery

* Obdoba ke CREATE TEMPORARY TABLE

e 2 typy: standardni a rekurzivni

*CTE lze vyuzit v dotazu vicekrat, atoivjiné CTE
*VVétsi prehlednost SQL dotazu

.




*

WITH [RECURSIVE| cte name | (col name [,

col name| ...)| AS (subquery)
., cte name | (col name |, col name| ...)| AS
(subguery) |

* Profilové volby pro rekurzivni CTE:
*cte_max_recursion_depth (1000)
* max_execution_time (0)

* MariaDB: max_recursive_iterations (v10.6+: 1000)

.




____———----.............l.llllllllll

CTE — Ciselna rada pro naplnéni tabulky

CREATE TABLE ‘my odd table" (
'id® INT UNSIGNED NOT NULL PRIMARY KEY);

INSERT INTO ‘my odd table ™ ( id’)
WITH RECURSIVE \seq_pdd_loo\ AS
SELECT 1 AS "id
UNION ALL
SELECT "id + 2 FROM "seq odd 100
WHERE " 1d < 99)
SELECT "id FROM seq odd 100 ;

.




____———----.............I.Illlllllll

CTE — zjisteni chybéjicich zaznamu

WITH RECURSIVE "seq 100" AS (
SELECT 1 AS "id’
UNION ALL
SELECT "id" + 1 FROM "seq 100°
WHERE "1d° < 100)
SELECT "seq 100 . 1d FROM seq 100
LEFT JOIN ‘my odd table’ USING ( id")
WHERE “my odd table'. id' IS NULL

.




- TS
Vypita piva ve 42. tydnu 2023

5

H 16.10.2023
m 18.10.2023
w 20.10.2023
H21.10.2023




____———----...............Illllllllll

WITH RECURSIVE beer stats week 42 AS (
SELECT "day , COUNT(beer) as beer count
FROM beer stats WHERE
"day BETWEEN '2023-10-16' AND '2023-10-22"
GROUP BY “"day ),
‘week 42" AS (
SELECT '2023-10-16' AS " day’
UNION ALL
SELECT DATE_ADD(\day\, INTERVAL 1 DAY) as day
FROM ‘week_42\ WHERE ‘day < '2023-10-22")
SELECT day , IFNULL( beer count , 0) FROM week 42
LEFT JOIN "beer stats week 42 USING ( day ):;

.




- TS
Vypita piva ve 42. tydnu 2023

> m 16.10.2023
m 17.10.2023
= 18.10.2023
m 19.10.2023
= 20.10.2023
m21.10.2023
m 22.10.2023

1 1
_ N




____———----.............l.llllllllll

SELECT "su . 1id ,

sl . 1id AS "sl 1id-,

"s2 . 1d AS "s2 1id,

's3 . 1d AS 's3 id,

"s4° . 1d AS "s4 1d°
FROM "struct usage  su
/* Ctyri drovné budou urdité stadit.. */
INNER JOIN "struct sl

ON "su . struct 1d = 'sl1 . 1id

LEFT JOIN 'struct 's2 ON sl . p i1d = 's2 . 1d
LEFT JOIN “struct® 's3° ON 's2 . 'p id = "s3°.%id’
LEFT JOIN "struct 's4 ON 's3 . p 1d "s4° . 1d

.




____———----.............l.llllllllll

WITH RECURSIVE "struct cte AS (
SELECT '1id, 'p id , 1 AS "level ,
CAST(>id> AS CHAR) AS “path’
FROM "struct

UNION ALL
SELECT "scte . 1d, 's . p i1d , "level + 1,
CONCAT( scte . path , '".', "'s . 1id)
FROM "struct cte AS "scte’
JOIN "struct AS s ON 'scte . p id = "s . 1d’

)
SELECT * FROM "struct cte’;

.




sl id s2_id s3 id s4 id

p_id level path
10 6 110
10 3 2 10.6
10 1 3 10.6.3
10 410.6.3.1 |

.




*

ChatGPT Prompt — tabulka sctruct

* \Vytvoreni a naplnéni tabulky struct:

* Generate SQL scripts to create a table named
'struct’ with 'id' and 'p_id' columns to store a
hierarchical structure, and then insert dummy data
into it for three levels.

* Muzete zkusit i prompt na rtzné rekurzivni CTE, ale
bohuzel tam mohou byt drobné chybky

.




*

Window funkce

Fn() OVER (|/window name| |[partition clause]
|order clause/| |[frame clause])

* Obdoba k GROUP BY, ale v radkovém vystupu

* Cela rada funkci rizného typu:
* Agregacni — MIN(), AVG(), COUNTY(), ...
» Radkové — ROW NUMBER(), LEAD(), LAG(), ...
* Analytické — RANK(), NTILE(), ...

.




____———----...........I...Illlllllll

Priklad Window agregacni funkce

SELECT ‘davy’,
"beer ,
COUNT ( beer ) OVER ()
AS "beer cnt ,
COUNT ( beer ) OVER (PARTITION BY day )
AS “"beer day cnt’
FROM "beer stats ;

.




day beer beer _cnt beer day cnt

16.10.2023 1 11 1
18.10.2023 1 11 1
20.10.2023 1 11 4
20.10.2023 1 11 4
20.10.2023 1 11 4
20.10.2023 1 11 4
21.10.2023 1 11 5
21.10.2023 1 11 5
21.10.2023 1 11 5
21.10.2023 1 11 5
21.10.2023 1 11 5

.




____———----...........I.I.Illlllllll

Priklad Window radkovych funkci

SELECT

‘user 1d,

‘address 1d ,

ROW;NUMBER() OVER (PARTITION BY \user_id\

ORDER BY ‘type’ DESC, ‘id’ DESC) AS  row number’,
FIRST_VALUE(\id\) OVER (PARTITION BY \user_id\
ORDER BY ‘type’ DESC, ‘id’ DESC) AS “first id’
FROM "user to address’

.




____———----...........I...Illlllllll

Priklad Window LEAD funkce

SELECT
‘zone 1d , weilght from , price ,
LEAD( weilght from ) OVER (PARTITION BY "zone 1d
ORDER BY "weilght from ) AS "weight to~
FFROM
"zones weight prices’
ORDER BY
"zone 1d , welght from ;

.




zone_id weight_from price weight_to

1 0.00 5.00 5.01
1 5.01 10.00 10.01
1 10.01 15.00

2 0.00 6.00 4.01
2 4.01 11.00 12.01
2 12.01 16.00

3 0.00 7.00 3.01
3 5.01 12.00 18.01
3 10.01 17.00




*

K cemu vyuzit TEMP
tabulky a dalsi ruzné
vychytavky

.




*

TEMP tabulky

* Lze definovat uUlozisté — disk/pameét

* Mohou obsahovat indexy

* Jsou dostupné pouze pro danou db session

* Po ukonceni db session se automaticky smazou

* Mohou se jmenovat stejné jako jiz existujici tabulky

.




____———----...........I...Illlllllll

TEMP tabulky — moznosti vyuziti

* Zrychleni pomalych hromadnych DML dotazu
» Zjednoduseni slozitéjsich SQL dotazu
* Forma cache (zejména ve varianté ulozené v paméti)

CREATE TEMPORARY TABLE name ENGINE=MEMORY
AS SELECT ...

.




____———----...........I.I.Illlllllll

MariaDB — Sequence Storage Engine

* Tabulky seq_FROM _to_TO nebo seq FROM to TO_step STEP

SHOW ENGINES;

SELECT * FROM seq 1 to 5;

SELECT * FROM seq 1 to 15 step 3;

SELECT '2023-10-16" + INTERVAL (seq) DAY
FROM seq 0 to 6;

.




*

Jmenneé zamky

* Uzivatelsky zamek, plosny pres vsechny db sessions

SELECT GET LOCK('lockl', 10)
SELECT RELEASE LOCK('lockl');
SELECT IS FREE LOCK('lockl?t)
SELECT IS USED LOCK('lockl?)
SELECT RELEASE ALL LOCKS() ;

.
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