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1) Trojhodnotova logika

a)Nezname (UNKNOWN =NULL )

OR
TRUE
FALSE
UMENOWTM

TRUE  FALSE  UNKMOWMN AND
TRUE | TRUE TRUE TRUE
TRUE | FALSE  UMKMNOWMN FALSE

TRUE  UNKMNOVMN | UNKMNOWMN MR ORAT

Vieme, ze zakladna poziadavka na relaciu je (Codd):
kazdy riadok v tabul’ke obsahuje hodnotu pre kazdy stipec.

TRUE  FALSE  UMNRENOWTM

TRUE  FALSE | UMNKMNOWTN
FALSE FALSE  FALSE
MR OW | FALSE | UMNKINOYYY

Date: "Null (a 3HL) a rela¢ny model st vzajomne nekompatibilné", pretoze:
o "Typ", ktory obsahuje null, nie je typom (pretoze typy obsahuju hodnoty).
e "n-tica", ktora obsahuje null, nie je n-tica (pretoze n-tice obsahuji hodnoty).
e "Relacia", ktora obsahuje null, nie je relaciou (pretoze relacie obsahujt n-tice a n-tice neobsahujua null).

Takze, ak st pritomné null-y, nemézeme hovorit’ o skutocnom relaénom modeli.

TRUE
FALSE
MRS

NOT

FALSE
TRUE
MRV

V tedrii relaénych DB vysledok porovnania skutoénych hodnét s UNKNOWN vychadza z definicie OR a AND:
-OR je TRUE ak aspon jeden operand je TRUE
- AND je FALSE ak aspon jeden operand je FALSE

Zapamitajme si: TRUE OR UNKNOWN je TRUE
FALSE AND null je FALSE.

a

Ukazkynanull,

true,

select
select
select

select
select
select

select
select

select
select

false a is null:

null; -— NULL

true; -— 1

false; -- 0

null is null; -- 1
null is not null; -- 0
null = null; --— null
true is null; -- 0
true is not null; -- 1
false is null; -- 0
false is not null;, -- 1




Kymnull jehodnotaa is null funkcia, unknown hodnota neexistujeiba is unknown (@ is not
unknown) funkeia, ktord pre nul 1l je pravdiva :

select null is unknown; -— 1
select null is not unknown; -- 0

Preto nasledujuce kédové riadky st nedovolené:
-— select unknown;
—-— select unknown is unknown;
-— select unknown is not unknown;
—-— select unknown is null;
-— select unknown is not null;

Kodové riadky

select * from (select 1 Jed)tl where null;

select * from (select 1 Jed)tl where TRUE AND null;

select * from (select 1 Jed)tl where FALSE AND null;

select * from (select 1 Jed)tl where TRUE OR null; # 1
select * from (select 1 Jed)tl where FALSE OR null;

select * from (select 1 Jed)tl where NOT null;

select * from (select 1 Jed)tl where NOT (TRUE AND null);
select * from (select 1 Jed)tl where NOT (FALSE AND null); # 1
select * from (select 1 Jed)tl where NOT (TRUE OR null) ;
select * from (select 1 Jed)tl where NOT(FALSE OR null);

vratia prazdnu tabul’ku, okrem dvoch pripadov, kedy predikaty sa vyhodnotia ako TRUE.

Riadky
SELECT 1=null;
SELECT NOT (1=null);

vratia nul 1. Ako systém vyhodnoti 1=nul 1, mdzeme kontrolovat’ aj pomocou whe re klauzuly. Z nasledujtcich
kédovych riadkov,

select * from (select 3 x) tl where not (l=null);

select * from (select 3 x) tl where 1=null ;

ktoré vratia prazdnu tabul’ku a nie trojku, je zrejmé, ze vyraz 1=nul 1l sa vyhodnoti ako nul1, lebo t rue apriori
nemoze byt a keby bol false, potom by vysledkom dopytu bola trojka.

Podobne

select * from (select 1 Jed) tl where null = null; -— prazdna tabulka
select * from (select 1 Jed) tl where not (null = null); -- prazdna tabulka
ale

select * from (select 1 Jed) tl where null is null; -—- 1

Nasledujice dva kodové riadky s rovnakym vysledkom, ilustruju este raz najdolezitejsi pripad operacie OR a AND
trojhodnotovej logiky s NULL.

true
true or null je true: AN
select * from (select 3 x) tl join (select 4 y) t2 on /l=l or l=nulﬂ;

false and null je false:
select * from (select 3 x) tl join (select 4 y) t2 on not (%=2 and l=null/);

false



2) Alternativny pristup k chybajicim udajom

C.J.Date a H.Darwen v prvom vydani prace Database Explorations: Essays on The Third Manifesto and
Related Matters, navrhuju rozne pristupy k problému chybajicich tidajov, ktoré sa vyhnt pouzitiu alebo
zjavnej potrebe null v zmysle SQL. PopiSeme tu jeden z nich.

Uvazujme tabul’ku o zmluvnych dodéavatel'och (v SQL farebné bunky obsahuju NULL )

Dodavatel

idD Meno Vernost Firma
1 Jano 20 APV
2 Fero 10
3 Stevo VEGA
4 Zoli

Typy/priciny chybajicich hodnét
Novy doddvatel a eSte sme neodhadli stupen vernosti

Dodavatel nema firmu, pracuje z domu

Doddvatel neuviedol nazov firmy

RieSenie: DB_dodavatel 2 so 6-mi tabul’kami bez NULL

DodMen DodVer DodFir
IdD Meno idD Vernost idD Firma
1 Jano 1 20 1 APV
2 Fero 2 10 3 VEGA
3 Stevo
4 Zoli DodBezV DodBezNF DodBezF
idD idD idD
3 4 2
4

Dané rieSenie
- nepouziva null a Ziadnt in hodnotu na oznacenie chybajucich hodnot
- namiesto trojhodnotovej logiky opiera sa o dvojhodnotovu logiku

NapiSme dopyt pre DB _dodavatel 2, ktory je ekvivalentny
SELECT idD, Firma FROM Dodavatel
WHERE Firma IS NOT NULL;

Riesenie
SELECT idD, Firma FROM DodFirma;

3) Kvantifikatory (operatory) ALL, ANY (SOME), EXISTS a NOT

ALL, ANY (<=> SOME)
- syntax:
skal.vyraz = / <> / > / >= / < / <= ALL / ANY ( VD

Pripominame, Ze



ALL

- ALL porovnava skalarny vyraz s kazdou hodnotou zoznamu alebo VD a vrati TRUE ak porovnanie plati pre kazdu
dvojicu

ANY

- ANY tiez porovnava skalarny vyraz s hodnotou zoznamu alebo VD a vrati TRUE ak porovnanie plati aspon pre
jednu dvojicu

EXISTS

- vrati TRUE, ak VD obsahuje aspon jeden riadok, ktory méze obsahovat’ aj samé NULL hodnoty

- narozdiel od ALL a ANY, EXISTS mo6zeme podobne ako IN negovat’ s NOT aj bez eliminacie NULL hodnét.
WHERE klauzula v NOT EXISTS je splnena, ak poddopyt nevrati ziadny riadok.

Negacia TN a EXISTS pomocou NOT a nerovna sa <>

[NOT] EXISTS (VD)
= ANY © 1IN [ ~ EXIST]

£ ALL <& NOT IN [ ~ NOT EXIST ak NOT NULL]

Poznamename, Zze NOT IN ... a NOT EXISTS ... st drahé operacie, lebo za nimi nasledujici poddopyt musi tabul’ku /
zoznam Uplne preskenovat’, teda kazdy riadok sa musi skontrolovat’, kym operacie IN ... a EXISTS ... je mozné
ukoncit’ skor, teda pri kontrole toho riadku, pre ktory podmienka je splnena.

Porovnanie [NOT] IN a [NOT] EXISTS

USE DBmaz;

DROP TABLE IF EXISTS t1;

DROP TABLE IF EXISTS t2;

CREATE TABLE t1 (idl INT);

CREATE TABLE t2 (id2 INT);

INSERT t1 VALUES (1),(2),(3),(null);
INSERT t2 VALUES (1), (3),(null);

Kym dopyty ANY, IN a EXISTS (so zodpovedajicim predikatom) vracaji rovnaké vysledky (dokonca aj JOIN s 1S
NOT NULL):

SELECT tl1.* FROM tl1 WHERE t1.idl = ANY (SELECT t2.id2 FROM t2);
SELECT tl1.* FROM tl1 WHERE t1.idl IN (SELECT t2.id2 FROM t2); T
SELECT t1.* FROM t1 WHERE EXISTS (SELECT t2.* FROM t2 WHERE t1.idl = t2.id2); —+——
SELECT t2.* FROM t2 LEFT JOIN t1 ON t1.idl = t2.id2 WHERE t2.id2 IS NOT NULL; !

3

dopyty NOT IN a NOT EXISTS uZ nie:

SELECT tl1.* FROM tl1 WHERE t1.idl <> ALL (SELECT t2.id2 FROM t2); -- nic; | NOFALE
SELECT t1.* FROM t1 WHERE t1.idl != ANY (SELECT t2.id2 FROM t2); -- 1 /2 / 3 # ?
SELECT t1.* FROM t1 WHERE t1.idl NOT IN (SELECT t2.id2 FROM t2); -- nic
SELECT t1.* FROM t1 WHERE NOT EXISTS (SELECT t2.* FROM t2 WHERE tl1.idl = t2.id2); -- 2,null
id1 idt id1
2
| HULL

Ale po odstraneni NULL hodnét, znova vracaju rovnaké vysledky:

SELECT t1.* FROM t1 WHERE t1.idl <> ALL (SELECT t2.id2 FROM t2 WHERE t2.id2 IS NOT NULL); -- 2

SELECT t1.* FROM t1 WHERE t1.idl NOT IN (SELECT t2.id2 FROM t2 WHERE t2.id2 IS NOT NULL); -- 2

SELECT t1.* FROM t1 WHERE NOT EXISTS (SELECT t2.* FROM t2 WHERE t1.idl = t2.id2) AND
t1.id1 IS NOT NULL; -- 2



Porovnanie dvojice (n-tice) vo WHERE klauzule

DROP TABLE t1;

DROP TABLE t2;

CREATE TABLE t1 (idl INT, x int);

CREATE TABLE t2 (id2 INT, y int);

INSERT t1 VALUES (1, 5),(2, 6),(1, 7),(null, 8); idl x
INSERT t2 VALUES (1, 5), (1, 6),(null, 7); T =

SELECT t1.* FROM tl1 JOIN t2 ON tl.idl = t2.id2 AND tl.x = t2.y;

&

SELECT t1.* FROM tl WHERE (tl1.id1, t1.x) = ANY (SELECT t2.id2, t2.y FROM t2); # MySQL; not SS
4) Mnozinové operacie (

Mnozinové operacie

UNION, intersect, except (rozdiel)

v SQL spajaju dva alebo viac dopytov s kompatibilnymi vysledkami. Zial’, MySQL zatial nema posledné dve
operacie, ale ukazeme, ako ich mézeme dosiahnut’.

Vyhodou mnozinovych operacii je zjednodusSenie, resp. sprehl'adnenie zlozitejSich dopytov. Ich nevyhodou moze
byt menej optimalny kod, beh ktorého trva dlhsie, ved’ Standardne riadky tabul'ky treba preskenovat’, prejst’ dvakrat,
raz pre kazdy Select operand, a v pripade velkych tabuliek to m6ze znamenat’ ¢asovu stratu.

a) UNION [ALL]
SELECT ... UNION |#NFERSECT | EXCERT SELECT ..

INTERSECT a EXCEPT v MySQL zatial’ nie st implementované, ale v MS SS ano.

UNION a UNION ALL operatory umoziuji spojit’ viac vysledkov (dopytov) do jedného. Na rozdiel od JOIN, ktory
predovSetkym pouzivame na vertikdlne spojenie stlpcov (a pochopitelne aj riadkov), UNION sa pouZiva na
horizontalne spojenie riadkov, pritom:

- poéty stipcov musia byt rovnaké
- datové typy zodpovedajucich stlpcov mali by byt kompatibilné alebo pretypovatel'né (string !)

select 1, 'a
union a
select now(), now(); Z006-11-03 10:57:30  2016-11-03 10:57:31

UNTON ALL narozdiel od UNION vrati aj duplicitné riadky.
USE DBmAZ;

drop table if exists T1;
drop table if exists T2;
CREATE TABLE T1 (i INT, x CHAR);
CREATE TABLE T2 (j INT, y ChAR);

INSERT INTO T1 VALUES i ®

(1,'3'), (ZJIb‘)J (101‘)(‘); _1 a

INSERT INTO T2 VALUES

(10,'x"),(20,'y"), (30,NULL); z b
10 by

SELECT * FROM T1;

SELECT * FROM T2; .
20 W
#i## 1) UNION [

SELECT * FROM T1 UNION ALL SELECT * FROM T2; # 6
SELECT * FROM T1 UNION SELECT * FROM T2; # 5



b) intersect

Operator intersect porovnava vysledky viac SELECT prikazov a vrati DISTINCT hodnoty. V MySQL intersect
mobzeme dosiahnat’ jednoducho pomocou INNER JOIN-uU.

SELECT i, x FROM T1 JOIN T2 ON T2.j = T1.i AND T2.y = T1.Xx;

& atypické rieSenie s IN: i b

SELECT * FROM T1 10 *
WHERE i IN ( SELECT j FROM T2 WHERE T2.j = T1.i AND T2.y = T1l.x );

&

SELECT i, x FROM T1 JOIN T2 ON (i,x) = (j,y); # MySQL

&

SELECT i, x FROM T1, T2 WHERE (T2.j, T2.y) = (T1l.i, T1.x); # MySQL

&

SELECT * FROM T1 -- SQL Server

INTERSECT

SELECT * FROM T2;

c) except
Operator except porovnava vysledky viac SELECT prikazov a vrati DISTINCT hodnoty. Na rozdiel od INTERSECT
nie je symetricka operacia — vysledok zalezi na poradi operandov. Ukazeme $tyri rieSenia v MySQL pomocou

NOT IN

<>ALL

NOT EXISTS

OUTER JOIN ... IS NULL

Rozdiel T1/T2:

Negujeme atypické rieSenie s IN:
SELECT * FROM T1
WHERE i NOT IN ( SELECT j FROM T2 WHERE T2.j = T1.i AND T2.y = T1.x );

b= i %

SELECT * FROM T1 1 a
WHERE i <> ALL ( SELECT j FROM T2 WHERE T2.j = T1.i AND T2.y = T1.x );

& 2 b

SELECT * FROM T1
WHERE NOT EXISTS ( SELECT * FROM T2 WHERE T2.j = T1.i AND T2.y = T1.x );

Pri LEFT OUTER JOIN vo vratenej ¢asti T2 tabul’ky NULL hodnotu obsahujt riadky, ktoré st odlisné od T1 a prave
tie s potrebné, tie poskytuju tretie riesenie.

i X j Y
& BEST: T1\T2: mx 10 x
SELECT i, x FROM T1 LEFT OUTER JOIN T2 1 s (HuLL
ON (i, x) =(,Y) HULL
WHERE T2.j IS NULL OR T2.y IS NULL; 2 b [y [

SELECT * FROM T1 LEFT OUTER JOIN T2 ON i = j

Rozdiel T2/T1:

SELECT * FROM T2
WHERE NOT EXISTS (SELECT * FROM T1 WHERE T2.j = T1.i AND T2.y = T1.x);

&

SELECT * FROM T2

WHERE j NOT IN (SELECT i FROM T1 WHERE T2.j = T1.i AND T2.y = T1.X); i ¥
20 W

HHH <=>

### BEST: 30

SELECT j,y FROM T2 LEFT OUTER JOIN T1

#SELECT j, y FROM T2 LEFT OUTER JOIN T1
#ONi=j# <=>ONx =y
ON (i, x) = (4, ¥)

WHERE T1.i is NULL;



5) Priklady

Zistite id a mena pacientov, ktori navstivili vSetkych lekarov.

A - vyrok, A' - negécia A; P=pacient, L=lekar;
A: vSetky P, ktori navstivili vS3etkych L
~ A: neexistuje P, ktory nenavstivil vSetkych L
A': existuje P, existuje L: P nenavstivil L

A = (A')' = Neexistuje P, neexistuje L: P nenavs$tivil L
( pre pacienta NIE je lekdr, koho NEnavsStivil )

USE Poliklinika;

-- BB sor server INNEHSSSHES

SELECT P.idP, P.krstne FROM Pacienti P
WHERE NOT EXISTS ( -- neexistuje L, koho P nenavstivil
SELECT L.idL FROM Lekari L
-- zoznam lekarov, ktorych pacient nenavstivil
SELECT N.idL FROM Navstevy N
WHERE N.idP = P.idP

) 1

idP kst

i Tana

-- MySQL, SQL Server
-- Ciel - taky i1dP, pre ktory obdrzime prazdnu tabulku, teda
taky pacient, pre koho NIE je lekdr, koho Nenavstivil

SELECT * FROM Lekari L -- 1) vsetci lekari : : —
LEFT OUTER JOIN ( -- 3) vsetci lekari s OUTER JOIN iCUifksine oo B [Cathan o | ia
SELECT N.idL, B jaj FROM Navstevy N 1 Zoi  Zubnw  1961-11-1400.00:00000 MWULL NULL
. . o 2 47 Zuka Zubrp 1970.040200.00:00.000 NULL NULL
WHERE N.idP = § -- 2) L, koho idp = 3 navstivil 3 5 Ime  Intemy 195511-09000000000 MULL MULL
) AS n2 ON N2.idL=L.idL
WHERE N2.idL IS NULL; -- 4) lekari, koho idp = 3 NEnavstivil

Keby sme namiesto konkrétnej hodnoty 3 pisali dvakrédt 6(Tana), obdrzali by sme hladanu
prazdnu tabulku. VSeobecny pripad dvakrat p.IDp neprediel v star3ich verziach My SQL (2021).

--- NO MySQL < 2022 - correlated Query 27?7
--— PR MySQL 2022, SQL Server
SELECT P.idP, P.krstne FROM Pacienti P-- 5) vsetci pacienti

WHERE NOT EXISTS ( -- 6) neexistuje L, koho P nenavstivil<=>P navstivil vsetkych lekarov
-- Ciel - taky idP, pre ktory obdrzime prazdnu tabulku:
SELECT * FROM Lekari L -- 1) vsetci lekari
LEFT OUTER JOIN ( -- 3) vsetci lekari s OUTER JOIN
SELECT N.idL, p.IDpP FROM Navstevy N
WHERE N.idP = p.IDp -- 2) L, koho idp = 3 navstivil
) AS n2 ON N2.idL=L.idL
WHERE N2.idL IS NULL -- 4) lekari, koho idp = 3 NEnavstivil
) ;

\ ¢



Kym v 2020 rextester bol este iiplne dostupny, v 2021 nie https://rextester.com/I/sql_server_online_compiler
http://sqlfiddle.com/

CREATE TABLE Pacienti

idP INT NOT NULL PRIMARY KEY,
krstne VARCHAR(15),
mesPrijem INT

)i

CREATE TABLE Lekari
(

idL INT NOT NULL PRIMARY KEY,
krstne VARCHAR(15),
spec VARCHAR(20),

datNar DATETIME
)

CREATE TABLE Navstevy

idN INT NOT NULL PRIMARY KEY,
- idP INT NOT NULL FOREIGN KEY REFERENCES Pacienti(idP),
idP INT NOT NULL,
idL INT NOT NULL,
den DATETIME,
poplatok INT,

FOREIGN KEY (idP) REFERENCES Pacienti(idP),
FOREIGN KEY (idL) REFERENCES Lekari(idL)
);

INSERT Pacienti VALUES(1, "Adam’, 10000 );

INSERT Pacienti VALUES(2, 'Stefan’, 9500);

INSERT Pacienti VALUES(3, 'Slavo’, 8500 );

INSERT Pacienti VALUES(4, 'Klara’, 9000 );

INSERT Pacienti VALUES(5, 'Zuzana', 35000 );

INSERT Pacienti VALUES(6, "Tana’, 20000 );

INSERT Pacienti VALUES(7, "Mato’, 28000 );

INSERT Pacienti VALUES(8, ‘Zoli", 32000 );

INSERT Pacienti VALUES(9, 'Misko", NULL);

INSERT Pacienti VALUES(10,'Janka’, NULL);

INSERT Lekari VALUES(1, 'Oto’, ‘Ocny’, '1960.5.5" );
INSERT Lekari VALUES(2, 'Zoli*,'Zubny", '1961.11.14");
INSERT Lekari VALUES(3, ‘Klara',"Kardiolog’,'1980.2.15");
INSERT Lekari VALUES(4, 'Zuzka','Zubny", '1970.4.2" );
INSERT Lekari VALUES(5, ‘Imro’,"Interny*,'1956.11.9" );

INSERT Navstevy VALUES(1, 1, 2, '2008.5.5", NULL );
INSERT Navstevy VALUES(2, 2, 3, '2008.5.5", NULL );
INSERT Navstevy VALUES(3, 6, 3, '2008.5.5", NULL);
INSERT Navstevy VALUES(4, 4, 1, '2008.6.5", 200 );
INSERT Navstevy VALUES(5, 5, 4, '2008.6.5", 500 );
INSERT Navstevy VALUES(S, 7, 1, '2008.6.5, 200 );
INSERT Navstevy VALUES(7, 6, 1, '2008.6.5", 500 );
INSERT Navstevy VALUES(S8, 8, 3, '2008.7.5', 900 );
INSERT Navstevy VALUES(9, 2, 1, '2008.7.5', 200 );
INSERT Navstevy VALUES(10,3, 3, '2008.7.5", 100 );
INSERT Navstevy VALUES(11,6, 2, '2008.8.5", 700 );
INSERT Navstevy VALUES(12,7, 2, '2008.8.5", 500 );
INSERT Navstevy VALUES(13,6, 4, '2008.8.5, 800 );
INSERT Navstevy VALUES(14,2, 1, '2008.9.5", NULL);
INSERT Navstevy VALUES(15,3, 1, '2008.9.5", 200 );
INSERT Navstevy VALUES(16,8, 1, '2008.9.5%, 200 );
INSERT Navstevy VALUES(17,9, 5, '2008.9.5', NULL);
INSERT Navstevy VALUES(18,7, 1, '2008.10.5*,300 );
INSERT Navstevy VALUES(19,8, 4, '2008.10.5',800 );
INSERT Navstevy VALUES(20,10,5, '2008.10.5%,300 );
INSERT Navstevy VALUES(21,1, 1, '2008.11.5",350 );
INSERT Navstevy VALUES(22,6, 5, '2008.11.5",400 );

SELECT * FROM Pacienti;
SELECT * FROM LekKari;
SELECT * FROM Navstevy;

SELECT P.idP, P.krstne FROM Pacienti P
WHERE NOT EXISTS(
SELECT L.idL FROM Lekari L
Except
SELECT N.idL FROM Navstevy N
WHERE N.idP = P.idP );
-—<=>
SELECT P.idP, P.krstne FROM Pacienti P
WHERE NOT EXISTS(
SELECT * FROM Lekari L
LEFT OUTER JOIN(
SELECT N.idL, p.IDp FROM Navstevy N
WHERE N.idP = p.IDp) AS n2 ON N2.idL=L.idL
WHERE N2.idL IS NULL );

SELECT * FROM Lekari L LEFT OUTER JOIN(
SELECT N.idL, 3 jaj FROM Navstevy N
WHERE N.idP = 3) AS n2 ON N2.idL=L.idL
WHERE N2.idL IS NULL;


https://rextester.com/l/sql_server_online_compiler
http://sqlfiddle.com/

O tyzden nasleduje
Uloziska dat a Data science

= <

Data Science
—

Data Warehouses

Kvartal + rok.




