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1 Planovani dotazu

Rela¢ni vyrazy mizeme také nazyvat dotazy. Pti polozeni dotazu systém nejprve
vytvorl plan dotazu, ktery urcuje zptisob vypoctu odpovédi na zadany dotaz.
Jeden dotaz muze mit vice plani, kde kazdy spocita odpovéd na dotaz. Jednotlivé
pléany se mohou ligit v efektivité vipoctu. Ukolem systému je zvolit plan, ktery bude
nejefektivnéjsi. Za timto tcelem systém postupné ziskdva informace o ulozenych
datech, které mu pomahaji v rozhodovani. Mze se tedy stat, ze se plan dotazu s
casem meéni.

Plan dotazu expression lze ziskat prikazem:
EXPLAIN ezpression;
Predpokladejme, ze mame zékladni relaci:

CREATE TABLE movie (
movie_id text,
title text,
year integer,
duration integer

);

s charakteristickou vlastnosti: ,Film movie id ma nazev title, byl vydan v roce
year a je dlouhy duration minut.“ Pfitom nase databaze se omezuje jen na nékteré
filmy.

Relace obsahuje kolem 200 tisic n-tic. Jak ji vytvorit se dozvite v prilozeném
skriptu 01_imdb.sql. Nékteré n-tice relace:

movie_id | title | year | duration
——————————— e e
tt0033290 | Young as You Feel | 1940 | 60
tt0042035 | We Were Strangers | 1949 | 106
tt4123430 | Fantastic Beasts: The Crimes of Grindelwald | 2018 | 134
tt1945228 | Voyage of Time: Life’s Journey | 2015 | 90
tt1395030 | Teahouse | 1982 | 125
tt0093987 | Slammer Girls | 1987 | 80
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tt0197614 | Landru, the Bluebeard of Paris |
tt0189825 | Nudi per vivere

tt0059833 | The Wheat and the Tares | 1965
tt0363048 | The Longing

Na disku jsou n-tice relace ulozeny ve strankach. Velikost jedné stranky lze ziskat
dotazem SELECT current_setting(’block_size’). Velikost je uvadéna v baj-
tech. Vychozi hodnota je 8 KB coz je 8 - 1024 = 8192 bajtt.

# SELECT current_setting(’block_size’);

current_setting

8192
(1 row)

Pocet n-tic a stranek, které zabira aktualni hodnota rela¢ni proménné relation,
ziskame dotazem:

SELECT reltuples AS tuples_count,
relpages AS pages_count

FROM pg_class

WHERE relname = ’relation’;

Napriklad:

# SELECT reltuples AS tuples_count,
relpages AS pages_count
FROM pg_class
WHERE relname = ’movie’;

tuples_count | pages_count
______________ +—————————————

201921 | 1736
(1 row)

Ziskejme plan dotazu:

# EXPLAIN
SELECT
FROM movie;
QUERY PLAN
Seq Scan on movie (cost=0.00..3540.04 rows=192504 width=36)
(1 row)



Plan dotazu je strom, kde kazdy uzel odpovida casti vypoctu. Zde mé strom
jediny uzel:

Seq Scan on movie (cost=0.00..3540.04 rows=192504 width=36)

Uzly stromu jsou urc¢itého typu. Nas jediny uzel je typu Seq Scan. Uzly tohoto typu
odpovidaji za postupné prochazeni n-tic relace na disku. Jedna se o nejzakladné;jsi
zpusob zpracovani dat. Data jsou po strankach nacitana z disku a ze stranek se
ziskavaji n-tice relace.

Za typem uzlu vidime upfesnéni jeho pouziti. Cast on movie specifikuje, ze se
jedna o postupné c¢teni n-tic zédkladni relace movie.

Informace uzlu v zavorkach udéavaji odhady narocnosti vypoctu, kde cost je
odhad casu do ziskani prvni hodnoty a odhad celkového ¢asu vypoctu uzlu, rows
je odhad poc¢tu n-tic a width je odhad délky jedné n-tice v bajtech.

Cas se méif v abstraktnich jednotkach a zahrnuje pocet piectenych stranek z
disku S a pocet zpracovanych n-tic R:

S+ R-0.01

Pridanim klauzule ANALYZE se vypocte hodnota vyrazu a prikaz zobrazi také
nameérené hodnoty:

# EXPLAIN ANALYZE

SELECT =*

FROM movie;

QUERY PLAN
Seq Scan on movie (cost=0.00..3540.04 rows=192504 width=36)
(actual time=0.005..14.492 rows=192504 loops=1)

Planning Time: 0.023 ms

Execution Time: 24.020 ms

Cas naméfenych hodnot (actual time) se méif v milisekundach.

Uzly v planu dotazu mohou mit atributy ovliviiujici jeho ¢innost. Plan dotazu

# EXPLAIN
SELECT =*
FROM movie
WHERE year >= 2000;

QUERY PLAN

Seq Scan on movie (cost=0.00..4021.30 rows=66234 width=36)
Filter: (year >= 2000)
(2 rows)



se stale skladé z jednoho uzlu, ale ten ma atribut Filter, ktery zptsobi, ze uzlem
prectené n-tice se filtruji. V zdvorkach za atributem je uvedena podminka filtrovani
year >= 2000.

Opét si mizeme nechat zaznamenat informace o vypoctu:

# EXPLAIN ANALYZE
SELECT *
FROM movie
WHERE year >= 2000;

QUERY PLAN
Seq Scan on movie (cost=0.00..4021.30 rows=66234 width=36)
(actual time=0.007..17.938 rows=66236 loops=1)
Filter: (year >= 2000)
Rows Removed by Filter: 126268
Planning Time: 0.031 ms
Execution Time: 21.297 ms
(5 rows)

Vidime i kolik filtrovani odstranilo n-tic.

Plan dotazu:

# EXPLAIN
SELECT title
FROM movie

ORDER BY year;

QUERY PLAN
Sort (cost=24384.63..24865.89 rows=192504 width=22)
Sort Key: year
-> Seq Scan on movie (cost=0.00..3540.04 rows=192504 width=22)
(3 rows)

je tvofen dvéma uzly. Kofen je typu Sort a jeho naslednik typu Seq Scan. Sipka
(->) zachycuje nasledniky uzlu. Uzel typu Sort provadi fazeni n-tic, které dostane
od svého néslednika. Atribut Sort Key udava atribut, podle kterého se n-tic budou
radit.

U informaci o aktualnim zpracovani:

# EXPLAIN ANALYZE
SELECT  title
FROM movie
ORDER BY year;



QUERY PLAN
Sort (cost=24384.63..24865.89 rows=192504 width=22)
(actual time=79.242..99.563 rows=192504 loops=1)

Sort Key: year

Sort Method: external merge Disk: 6456kB

-> Seq Scan on movie (cost=0.00..3540.04 rows=192504 width=22)

(actual time=0.006..21.898 rows=192504 loops=1)

Planning Time: 0.028 ms
Execution Time: 117.089 ms
(6 rows)

vidime, zZe se tfidéni uskutecnilo vnéjsSim tiidénim za pouzitim disku.

PostgreSQL si udrzuje statistiky o ulozenych datech. Jednou ze statistik je
histogram hodnot v urcitém atributu rela¢ni proménné. To je rostouci posloupnost
hodnot domény atributu takova, Ze sousedni prvky posloupnosti chiapeme jako
intervaly délici aktualni hodnoty v atributu do priblizné stejné pocetnych skupin.
Histogram hodnot v atributu attribute proménné relation lze ziskat dotazem:

SELECT histogram_bounds FROM pg_stats
WHERE tablename = ’relation’ AND attname = ’attridbute’

Naptiklad:

# SELECT histogram_bounds FROM pg_stats
WHERE tablename = ’movie’ AND attname = ’year’;

histogram_bounds

{1894,1915,1921,1921,1922,1922,1923,1924,
1924 ,1925,1925,1928,1929,1929,1945,1945,2025}
(1 row)

7 histogramu atributu proménné lze odhadnout pocet n-tic po restrikci s nerov-
nosti. Proto v nasledujicim dotazu lze pouzit vnitini fazeni pomoci quicksort.

# EXPLAIN ANALYZE
SELECT title
FROM movie
WHERE year >= 2010
ORDER BY year;

QUERY PLAN



Sort (cost=7844.07..7959.71 rows=46254 width=22)
(actual time=45.691..50.958 rows=46057 loops=1)
Sort Key: year
Sort Method: quicksort Memory: 3382kB
-> Seq Scan on movie
(cost=0.00..4260.01 rows=46254 width=22)
(actual time=0.030..29.858 rows=46057 loops=1)
Filter: (year >= 2010)
Rows Removed by Filter: 155864
Planning Time: 0.440 ms
Execution Time: 56.322 ms
(8 rows)

Zde:

# EXPLAIN
SELECT =*
FROM movie
WHERE year >= 2000
LIMIT 10;

QUERY PLAN
Limit (cost=0.00..0.36 rows=10 width=37)
-> Seq Scan on movie (cost=0.00..7942.55 rows=218439 width=37)
Filter: (year >= 2000)
(3 rows)

Ptibyl novy typ uzlu Limit, ktery dokéze zastavit vykonavani svého néaslednika.

U dotazu:

# EXPLAIN
SELECT  title
FROM movie
ORDER BY year
LIMIT 10;

QUERY PLAN
Limit (cost=9196.83..9197.99 rows=10 width=23)
-> Gather Merge (cost=9196.83..46054.87 rows=315904 width=23)
Workers Planned: 2
-> Sort (cost=8196.80..8591.68 rows=157952 width=23)
Sort Key: year
-> Parallel Seq Scan on movie
(cost=0.00..4783.52 rows=157952 width=23)
(6 rows)



je v planu paralelni zpracovani, které pozname pouzitim prefixu Parallel u typu
uzlu (zde Parallel Seq Scan). Uzel Gather Merge bude sklddat vysledky para-
lelniho zpracovani.

Pribéh:

# EXPLAIN ANALYZE
SELECT  title

FROM movie
ORDER BY year
LIMIT 10;

QUERY PLAN
Limit (cost=9196.83..9197.99 rows=10 width=23)
(actual time=68.415..70.527 rows=10 loops=1)
-> Gather Merge (cost=9196.83..46054.87 rows=315904 width=23)
(actual time=68.413..70.522 rows=10 loops=1)
Workers Planned: 2
Workers Launched: 2
-> Sort (cost=8196.80..8591.68 rows=157952 width=23)
(actual time=62.335..62.337 rows=8 loops=3)
Sort Key: year
Sort Method: top-N heapsort Memory: 26kB
Worker 0: Sort Method: top-N heapsort Memory: 26kB
Worker 1: Sort Method: top-N heapsort Memory: 26kB
—-> Parallel Seq Scan on movie
(cost=0.00..4783.52 rows=157952 width=23)
(actual time=0.019..33.080 rows=126361 loops=3)
Planning Time: 0.101 ms
Execution Time: 70.561 ms
(12 rows)

Uzel typu HashAggregate ridi vytvareni skupin. Napriklad:

# EXPLAIN
SELECT  count(x*),
title
FROM movie

GROUP BY title;

QUERY PLAN
HashAggregate (cost=34241.50..41620.92 rows=293703 width=27)
Group Key: title
Planned Partitions: 8
-> Seq Scan on movie (cost=0.00..6994.84 rows=379084 width=19)
(4 rows)



Atribut uzlu Group Key udava atributy relace, podle kterych se skupiny vytvareji.
Priabéh vypoctu:

# EXPLAIN ANALYZE
SELECT  count (%),
title
FROM movie
GROUP BY title;

QUERY PLAN
HashAggregate (cost=34241.50..41620.92 rows=293703 width=27)
(actual time=259.660..486.240 rows=348099 loops=1)
Group Key: title
Planned Partitions: 8 Batches: 41
Memory Usage: 4177kB
Disk Usage: 15552kB
-> Seq Scan on movie (cost=0.00..6994.84 rows=379084 width=19)
(actual time=0.016..43.603 rows=379084 loops=1)
Planning Time: 0.117 ms
Execution Time: 516.692 ms
(6 rows)

Zajimavé je, ze i odstranéni duplicit se déje pomoci seskupovani:

# EXPLAIN
SELECT DISTINCT =*
FROM movie;

QUERY PLAN

HashAggregate (cost=42060.11..51774.14 rows=379084 width=37)
Group Key: movie_id, title, year, duration
Planned Partitions: 16
-> Seq Scan on movie (cost=0.00..6994.84 rows=379084 width=37)
(4 rows)

Priddme dalsi zakladni relaci:

CREATE TABLE director (
movie_id text,
person_id text

);

danou vlastnosti: ,,Osoba person_id rezirovala film movie_id“. Ukladame jen né-
které reziséry. Relace obsahuje pres 200 tisic n-tic.

Nékteré n-tice relace:



movie_id | person_id

___________ o
tt0121171 | nm0812150
tt4169390 | nm0963103
tt0101404 | nm0001003
tt0245096 | nm0683248
tt7587280 | nm0271792
tt0046497 | nm0792450
tt0065073 | nm0765856
tt6217564 | nm2116358
tt0874963 | nm0529616
tt0083763 | nm0071157
(10 rows)

Prohlidneme si plan dotazu:

# EXPLAIN
SELECT
FROM movie AS m,
director AS d
WHERE m.movie_id = d.movie_id;

QUERY PLAN
Hash Join (cost=14695.39..26226.30 rows=204796 width=57)
Hash Cond: (d.movie_id = m.movie_id)
-> Seq Scan on director d (cost=0.00..3352.96 rows=204796 width=20)
-> Hash (cost=6994.84..6994.84 rows=379084 width=37)
-> Seq Scan on movie m (cost=0.00..6994.84 rows=379084 width=37)
(6 rows)

Uzel Hash vytvari hesovaci tabulku, kterd umoznuje efektivné zjistovat, zda ob-
sahuje néjaky prvek. Uzel Hash Join ma dva nésledniky a spojuje n-tice, které
produkuji. Atribut Hash Cond udava podminku na spojovani.

Plan dotazu:

EXPLAIN
SELECT m.*, d.person_id

FROM movie AS m,

director AS d
WHERE m.movie_id = d.movie_id
AND m.movie_id = ’tt0021814’;

QUERY PLAN

Nested Loop (cost=0.00..7891.59 rows=1 width=46)



-> Seq Scan on director d (cost=0.00..3870.28 rows=1 width=20)
Filter: (movie_id = ’tt0021814°::text)
-> Seq Scan on movie m (cost=0.00..4021.30 rows=1 width=36)
Filter: (movie_id = ’tt0021814’::text)
(6 rows)

Ma v koteni uzel Nested Loop, ktery prochazi kazdou n-tici obdrzenou od prvniho
naslednika a snazi se jej spojit s kazdou n-tici od druhého néslednika.

2 Indexy

Vratme se k zédkladni relaci movie z minulé sekce.

Odpoved na dotaz

# EXPLAIN
SELECT title
FROM movie
WHERE year = 1975;

QUERY PLAN

Gather (cost=1000.00..6440.00 rows=2616 width=19)

Workers Planned: 2
-> Parallel Seq Scan on movie (cost=0.00..5178.40 rows=1090 width=19)

Filter: (year = 1975)
(4 rows)

zahrnuje prichod kazdym fadkem relace movie.

Pro efektivnéjsi praci s vybranymi atributy relace mtizeme ptikazem:
CREATE INDEX mame ON relation ( attributes );

vytvorit index. Zakladni typ indexu vytvari a udrzuje B-strom hodnot ze zadanych
atributi. Konkrétné se jednd o B+ strom, ktery na rozdil od B-stromu udrzuje
data pouze v listech a navic kazdé jeho patro tvori obousmérny spojovy seznam.
Kazdy uzel stromu je ulozen v samostatné strance.

Napriklad:
CREATE INDEX movie_year_idx ON movie ( year );
Kazdy vytvoreny index na zékladni relaci zpomaluje manipulaci s fadky (prida-

vani, odebirani a zménu), ale mize byt pouzit k zrychleni najiti odpovédi na dotaz.
Pocet n-tic a stranek, které index zabird, zjistime stejné jako u proménné:
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# SELECT reltuples AS tuples_count,
relpages AS pages_count
FROM pg_class
WHERE relname = ’movie_year_idx’;

tuples_count | pages_count
______________ +_____________

201921 | 178
(1 row)

Napriklad nyni se pouzije pravé vytvoreny index:

# EXPLAIN
SELECT title
FROM movie
WHERE year = 1975;

Bitmap Heap Scan on movie
(cost=32.70..3252.73 rows=2616 width=19)

Recheck Cond: (year = 1975)
-> Bitmap Index Scan on movie_year_idx
(cost=0.00..32.04 rows=2616 width=0)

Index Cond: (year = 1975)
(4 rows)

Uzel Bitmap Index Scan vytvori bitovou mapu, kde bit odpovida strankam pro-
ménné. Poté prochézi index a v bitové mapé oznacuje ty stranky, které obsahuji
n-tici splinujici podminku Index Cond. Uzel Bitmap Heap Scan poté z bitové mapy
nacte oznacené stranky a vyfiltruje z nich hledané n-tice.

Index lze pouzit i pro nerovnost v podmince:

# EXPLAIN
SELECT title
FROM movie
WHERE year > 2020;

QUERY PLAN

Bitmap Heap Scan on movie
(cost=238.65..3704.32 rows=20933 width=19)

Recheck Cond: (year > 2020)
-> Bitmap Index Scan on movie_year_idx
(cost=0.00..233.42 rows=20933 width=0)

Index Cond: (year > 2020)
(4 rows)
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Cést systému, kterd je zodpovédnd za vytvafeni planu dotazu, se nazyva pla-
novac. Planovac¢ se mtuze rozhodnout index nepouzit a to napriklad v ptripadé, kdy
ocekava velké mnozstvi n-tic, které by podminku spliovalo:

# EXPLAIN
SELECT title
FROM movie
WHERE year > 1950;

QUERY PLAN

Seq Scan on movie (cost=0.00..7942.55 rows=343392 width=19)
Filter: (year > 1950)
(2 rows)

Index 1ze pouzit primo na ziskani n-tic usporadanych podle indexovaného atri-
butu:

# EXPLAIN
SELECT title
FROM movie

ORDER BY year;

QUERY PLAN

Index Scan using movie_year_idx on movie
(cost=0.42..19807.23 rows=379084 width=23)

(1 row)

Uzel Index Scan prochazi index a nacita n-tice z disku v pozadovaném poradi. U
uzlu je uvedeny index, ktery uzel pouziva.

Pouzitim UNIQUE vytvorime index, ktery nedovoli duplicity. Napriklad:
CREATE UNIQUE INDEX movie movie_id_idx ON movie ( movie_id );
Vyhledavani na rovnost:

# EXPLAIN
SELECT title
FROM movie
WHERE movie id = ’tt00871827;

QUERY PLAN

Index Scan using movie_movie_id_idx on movie
(cost=0.42..8.44 rows=1 width=19)
Index Cond: (movie_id = ’tt0087182’::text)
(2 rows)
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pouzije uzel Index Scan s atributem Index Cond, ktery najde a preCte z disku
pripadnou jedinou n-tici.

U dotazu:

# EXPLAIN
SELECT title
FROM movie
WHERE year = 1962
AND title = ’Lolita’;

QUERY PLAN

Bitmap Heap Scan on movie
(cost=23.59..3009.16 rows=1 width=19)
Recheck Cond: (year = 1962)
Filter: (title = ’Lolita’::text)
-> Bitmap Index Scan on movie_year_idx
(cost=0.00..23.59 rows=2022 width=0)

Index Cond: (year = 1962)
(5 rows)

nejprve uzel Bitmap Index Scan nalezne pomoci indexu stranky obsahujici n-tice
spliujici year = 1962 a poté uzel Bitmap Heap Scan ze stranek vyzvedne n-tice
spliiujici year = 1962 a provede filtr na podminku title = ’Lolita’.

Vytvorenim indexu na oba atributy:
CREATE INDEX movie_title_year_idx ON movie ( title, year );
lze dotaz zodpovédét pouzitim indexu:

# EXPLAIN
SELECT *
FROM movie
WHERE year = 1962
AND title = ’Lolita’;

QUERY PLAN

Index Scan using movie_title_year_idx on movie
(cost=0.42..8.44 rows=1 width=36)
Index Cond: ((title = ’Lolita’::text) AND (year = 1962))
(2 rows)

Nasledujici dotaz lze zodpovédét pouze pouzitim indexu bez potieby ¢teni n-tic
ze stranek:
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# EXPLAIN
SELECT year
FROM movie
WHERE title = ’Lolita’;

QUERY PLAN
Index Only Scan using movie_title_year_idx on movie
(cost=0.42..8.44 rows=1 width=4)
Index Cond: (title = ’Lolita’::text)
(2 rows)

Uzel Index Only Scan tedy pouze cte index.

Vytvorime si index na atribut person_id proménné director:

CREATE INDEX director_person_id_idx
ON director ( person_id );

P1i spojovani se pouziji indexy na spojovanych proménnych:

# EXPLAIN
SELECT m.title
FROM movie AS m,
director AS d
WHERE m.movie_id = d.movie_id
AND d.person_id = ’nm0000040’ ;

QUERY PLAN
Nested Loop (cost=4.91..114.37 rows=9 width=18)
-> Bitmap Heap Scan on director d (cost=4.49..38.43 rows=9 width=10)
Recheck Cond: (person_id = ’nm0000040’::text)
-> Bitmap Index Scan on director_person_id_idx
(cost=0.00..4.49 rows=9 width=0)
Index Cond: (person_id = ’nm0000040’::text)
-> 1Index Scan using movie_movie_id_idx on movie m
(cost=0.42..8.44 rows=1 width=28)
Index Cond: (movie_id = d.movie_id)
(7 rows)

Deklarovanim UNIQUE nebo PRIMARY KEY omezeni u zakladni relace se
vytvori index na vyjmenovanych atributech, ktery nebude dovolovat duplicity. Na-
priklad deklarace:

CREATE TABLE movie (
movie_id text PRIMARY KEY,
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title text,
year integer,
duration text

);

vytvori index na atributu movie_id.

3 Kategorie uzlia v planu

Uzly v planu dotazu se déli do tii kategorii:

1. naditaci uzly (Seq Scan,Bitmap Index Scan, Index Scan,Bitmap Heap Scan,

L),

2. vypocetni uzly (Sort, Limit, Gather Merge, HashAggregate, Hash, ...),

3. spojovaci uzly (Hash Join, Nested Loop, ... ).

Nacitaci uzly se nachazeji v listech stromu planu dotazu. Jsou zodpovédné za éteni
n-tic relaci, které probiha vétsinou z disku a pripadné za pouziti indexu. Vypocetni
uzly maji vétsinou jediného naslednika, z kterého ziskavaji n-tice a dale je zpra-
covavaji. Konec¢né spojovaci uzly maji pravé dva nasledniky a spojuji n-tice z nich
ziskané.

Otazky a ukoly na cviceni
1. Vezméme relacni proménnou:

CREATE TABLE person (
person_id text,
name text,
birth int

);

jejiz hodnota ma velikost 43378. Proménna je vytvorena podle skriptu 01_imdb.sql.
Urcete plany nésledujicich dotazti a pak své plany porovnejte s témi, které
vytvoril PostgreSQL.

(a) SELECT name
FROM person;

(b) SELECT name
FROM  person
WHERE Dbirth = 1993;
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(c) SELECT  name
FROM person
WHERE birth = 1993
ORDER BY name;

(d) SELECT count(*) AS count, birth
FROM  person
GROUP BY birth;

(e) SELECT DISTINCT birth
FROM  person;

2. Pridejme si index na atribut birth proménné person. Atribut ma histogram:

{1853,1862,1866,1869,1870,1872,1873,1875,1876,1877,1877,1878,1879,
1880,1880,1881,1882,1883,1883,1884,1884,1885,1885,1886,1886,1887,
1887,1888,1888,1888,1889,1889,1890,1890,1890,1891,1891,1896,1896,
1896,1993,1993,1993,1994,1994,1995,1995,1995,1996,1996,1997,1998,
1998,1999,2001,2003,2023}

Jaké budou plany néasledujicich dotaz? Jakou oc¢ekavame velikost odpovedi?

(a) SELECT DISTINCT birth
FROM  person
WHERE Dbirth > 2000;

(b) SELECT name
FROM  person
WHERE birth > 2000;

(c) SELECT x
FROM  person
WHERE Dbirth > 1800
AND name = ’David Lynch’;

(d) SELECT  *

FROM person
WHERE. birth > 1900
AND birth < 2000

ORDER BY birth;

3. Pridejme proménnou:

CREATE TABLE director (
movie_id text,
person_id text

);

s hodnotou definovanou také ve skriptu 01_imdb.sql. Aktudlni hodnota mé
velikost 201921. Opét urcete plany nasledujicich dotazi.
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(a) SELECT director.movie_id, person.name
FROM director, person
WHERE director.person_id = person.person_id;

(b) SELECT director.movie_id
FROM  director, person
WHERE director.person_id = person.person_id
AND person.name = ’David Lynch’;

(c) SELECT director.movie_id
FROM director, person
WHERE director.person_id = person.person_id
AND person.birth = 1990;

4. Pridejme indexy na atributy person_id u proménnych director a person.
Urcete plany nasledujicich dotazt.

(a) SELECT director.movie_id
FROM director, person
WHERE director.person_id = person.person_id
AND person.birth = 1900;

(b) EXPLAIN
SELECT director.movie_id
FROM director, person
WHERE director.person_id = person.person_id
AND person.name = ’David Lynch’;

(c) SELECT director.movie_id, person.name
FROM director, person
WHERE director.person_id = person.person_id;
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