Optimalizace dotazu

(Ovlivnéni) optimalizace dotazu v SRBD Oracle

Upozornéni!
Nez zaénete pracovat na ptikladech, zadejte nejdiive tyto piikazy :
CREATE

CREATE
CREATE

TABLE predmety AS SELECT DISTINCT * FROM predmety;
TABLE rozvrh AS SELECT DISTINCT * FROM rozvrh;
TABLE mistnosti AS SELECT DISTINCT * FROM mistnosti;

Béhem celého cvideni se budeme snaZit ovliviiovat optimalizaci vyhodnocovéni tohto dotazu v SRBD Oracle:

SELECT p.NAZEV,
m.ZKRATKA,
r.SEMESTR,

r.DEN,

r.H_OD,

r.H_DO,
p.KATEDRA,
ZKRATKA
predmety p,
mistnosti m,
rozvrh r
p.KREDITY > 2
r.ID_PREDM = p.ID
r.ID_MISTN = m.ID;

o

FROM

WHERE
AND
AND

SRBD Oracle jiz sém pouziva optimalizagnich technik pro vyhodnoceni jakéhokoliv dotazu. Témi technikami jsou RBO (tj. Rule Based Optimization) a CBO (Cost

Based Optimization). Od verze 91 SRBD Oracle preferuje cenové zaloZeny optimalizator.

Abychom mohli zjistit, jak ve skute¢nosti dand optimalizace vyhodnoceni dotazu funguje, potfebujeme vytvofit tabulku PLAN_TABLE (podle skriptu utlxplan.sql), kam

optimalizator uklada své vitézné plany pravé vyhodnocovaného dotazu.

CREATE TABLE plan_table (

statement_id varchar2(30),
plan_id number,
timestamp date,

remarks varchar2(4e00),
operation varchar2(30),
options varchar2(255),
object_node varchar2(128),
object_owner varchar2(30),
object_name varchar2(30),
object_alias varchar2(65),
object_instance numeric,
object_type varchar2(30),
optimizer varchar2(255),
search_columns number,

id numeric,
parent_id numeric,

depth numeric,
position numeric,

cost numeric,
cardinality numeric,

bytes numeric,
other_tag varchar2(255),
partition_start varchar2(255),
partition_stop varchar2(255),
partition_id numeric,

other long,
distribution varchar2(30),
cpu_cost numeric,
io_cost numeric,
temp_space numeric,
access_predicates varchar2(4e00),
filter_predicates varchar2(4000),
projection varchar2(4000),
time numeric,
gblock_name varchar2(30),
other_xml clob

)

Pro vysvétleni (tj. zjisténi optimalniho planu) vyhodnoceni dotazu pouzijeme ptikaz EXPLAIN

EXPLAIN PLAN FOR

SELECT p.NAZEV,

ZKRATKA,
SEMESTR,

DEN,

H_OD,

H_DO,

KATEDRA,

. ZKRATKA
predmety p,
mistnosti m,
rozvrh r
p.KREDITY > 2
r.ID_PREDM = p.ID
r.ID_MISTN = m.ID;

TT 33 33 3

FROM

WHERE
AND
AND

Vykonanim ptikazu EXPLAIN PLAN se vitézny plan uloZi do tabulky PLAN_TABLE v podob¢ nékolika zaznamtl.

SELECT * FROM plan_table;

Z ptislusného vypisu obsahu tabulky moc nevyéteme, potiebuje k ziskani Citelné informace vyuzit skript utlxplp.sql, vyuzivajici metody disply z baliku DBMS_XPLAN:

SELECT plan_table_output FROM table(dbms_xplan.display());

PLAN:



| @ | SELECT STATEMENT | | 6| 786 | 10 (10)| @0:00:01 |
|* 1| HASH JOIN | | 6| 786 | 10 (10)| 00:00:01
|* 2| HASH JOIN | | 6 | 666 | 7 (15)| ee:00:01 |
|* 3| TABLE ACCESS FULL| PREDMETY | 3| 159 | 3 (0)] ee:00:01 |
| 4 TABLE ACCESS FULL| ROZVRH | 10 | 580 | 3 (0)| ee:00:01
| 5| TABLE ACCESS FULL | MISTNOSTI | 4 | 80 | 3 (0)] ee:00:01

1 - access("R"."
2 - access("R"."ID_PREDM
3 - filter("P"."KREDITY">2)

Z vyse uvedné tabulky je vidét, ze cela operace stala 10 jednotek a ke vSem tabulkam se provadi plny piistup (tj. prochazi se vSechny zaznamy). Ten plny pfistup k
tabulkam je pfili§ drahy, je vhodné pro atributy, které jednoznaéné identifikuji zaznam tabulky vytvofit unikatni index:

CREATE UNIQUE INDEX mistnosti_pk ON mistnosti(id);
CREATE UNIQUE INDEX predmety_pk ON predmety(id);

Nyni musime znovu spustit piikaz EXPLAIN PLAN pro nas dotaz, nasledovany strukturovanym vystupem z tabulky PLAN_TABLE ukazujici informace jen pro tuto
optimalizaci.

EXPLAIN PLAN FOR
SELECT p.NAZEV,
. ZKRATKA,
.SEMESTR,
DEN,
.H_OD,
.H_DO,
.KATEDRA,
. ZKRATKA
FROM predmety p,
mistnosti m,
rozvrh r
WHERE p.KREDITY > 2
AND r.ID_PREDM = p.ID
AND r.ID_MISTN = m.ID;

TT 33333

SELECT plan_table_output FROM table(dbms_xplan.display());

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| @ | SELECT STATEMENT | | 6| 786 | 10 (20)| e0:00:01 |
|* 1| HASH JOIN | | 6| 786 | 10 (20)| 00:00:01

| 2] MERGE JOIN | | 6 | 666 | 6 (17)| e0:00:01 |
|* 3] TABLE ACCESS BY INDEX ROWID| PREDMETY | 3| 159 | 2 (0)] ee:00:01 |
| 4 INDEX FULL SCAN | PREDMETY_PK | 5| | 1 (0)| ee:00:01
|* 5| SORT JOIN | | 10 | 580 | 4 (25)| e0:00:01

| 6] TABLE ACCESS FULL | ROZVRH | 10 | 580 | 3 (0)] e0:00:01 |
| 7| TABLE ACCESS FULL | MISTNOSTI | 4 | 80 | 3 (0)| ee:00:01

1 - access("R"."ID_MISTN"="M"."ID")

3 - filter("P"."KREDITY">2)

5 - access("R"."
filter("R".

Cena dotazu (vzhledem k malému mnozstvi dat) nesnizila, optimalizator pouzil jen jeden z nabidnutych unikatnich indexd. Stale ndm vadi plny pfistup do tabulek
ROZVRH a MISTNOSTI. Zkusime se tohoto pfistupu zbavit vytvotenim indexd pro atributy cizich kli¢a:

CREATE INDEX rozvrh_indexl ON rozvrh(id_predm);
CREATE INDEX rozvrh_index2 ON rozvrh(id_mistn);

EXPLAIN PLAN FOR
SELECT p.NAZEV,
. ZKRATKA,
.SEMESTR,
DEN,
H_OD,
.H_DO,
.KATEDRA,
. ZKRATKA
FROM predmety p,
mistnosti m,
rozvrh r
WHERE p.KREDITY > 2
AND r.ID_PREDM = p.ID
AND r.ID_MISTN = m.ID;

TT 3333 3

SELECT plan_table_output FROM table(dbms_xplan.display());

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| @ | SELECT STATEMENT | | 6| 786 | 9 (12)| ee:00:01
|* 1| HASH JOIN | | 6| 786 | 9 (12)| @0:00:01
| 2| NESTED LOOPS | | | | |

| 3] NESTED LOOPS | | 6 | 666 | 5 (0)| @0:00:01
|* 4| TABLE ACCESS FULL | PREDMETY | 3| 159 | 3 (0)] ee:00:01
|* 5| INDEX RANGE SCAN | ROZVRH_INDEX1 | 3 | | o (0)| e0:00:01
| 6] TABLE ACCESS BY INDEX ROWID| ROZVRH | 2| 116 | 1 (0)| e0:00:01
| 7| TABLE ACCESS FULL | MISTNOSTI | 4 | 80 | 3 (0)| ee:00:01



1 - access("R"."ID_MISTN"="M"."ID")
4 - filter("P"."KREDITY">2)
5 - access("R"."ID_PREDM"="P"."ID")

Plny pfistup k tabulce ROzVRH zmizel, ale objevil se u zbyvajicich dvou. To je dano zvolenim jiného zptsobu spojeni tabulek (pouZita operace NESTED LOOPS misto
MERGE JOIN), protoze to vychazi lacingji (stejé jako v pfedchozim piipad¢). Pokud se podivame na na teti operaci, zjistime ze se jedna o podminku selekce, ktera
pottebuje také optimalizovat. Vhodny zpisob je vytvofit index pro atribut KREDITY tabulky PREDMETY.

CREATE INDEX predmety_indexl ON predmety(kredity);

EXPLAIN PLAN FOR
SELECT p.NAZEV,
ZKRATKA,
SEMESTR,
DEN,
H_OD,
H_DO,
KATEDRA,
. ZKRATKA
FROM predmety p,
mistnosti m,
rozvrh r
WHERE p.KREDITY > 2
AND r.ID_PREDM = p.ID
AND r.ID_MISTN = m.ID;

TT 33333

SELECT plan_table_output FROM table(dbms_xplan.display());

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| @ | SELECT STATEMENT | | 6 | 786 | 8 (13)| e0e:00:01 |
|* 1 | HASH JOIN | | 6 | 786 | 8 (13)| ee:00:01 |
| 2| NESTED LOOPS | | | | | |
| 3] NESTED LOOPS | | 6 | 666 | 4 (0)| e0:00:01 |
| 4] TABLE ACCESS BY INDEX ROWID| PREDMETY | 3| 159 | 2 (0)| ee:00:01 |
|* 5| INDEX RANGE SCAN | PREDMETY_INDEX1 | 3| | 1 (0)| ee:00:01 |
|* 6 | INDEX RANGE SCAN | ROZVRH_INDEX1 | 3 | | 0 (0)| e0:00:01 |
| 7] TABLE ACCESS BY INDEX ROWID | ROZVRH | 2| 116 | 1 (0)| ee:e0:01 |
| 8| TABLE ACCESS FULL | MISTNOSTI | 4 | 80 | 3 (0)] @e:00:01 |

1 - access("R"."ID_MISTN"=
5 - access("P"."KREDITY">2)
6 - access("R"."ID_PREDM"="P"."ID")

MIDM)

Jak je vidét, cena vyhodnoceni dotazu klesla na 8. Dal§im krokem, kterym miizeme ovlivnit optimalizaci je zména optimalizaéniho modu optimalizatoru SRBD
Oracle. Vsechny realizované dotazy byly optimalizovany na nejlepsi prichodnost. Je téZ moznost optimalizator nastavit na nejrychlejsi odezvu, tj. zkratit Cas
vyhodnoceni dotazu. K tomuto uc¢elu zménime ptipojeni piikazem ALTER SESSION.

ALTER SESSION SET optimizer_mode = first_rows_1;

EXPLAIN PLAN FOR
SELECT p.NAZEV,
ZKRATKA,
SEMESTR,
DEN,
H_oD,
H_DO,
KATEDRA,
ZKRATKA
FROM predmety p,
mistnosti m,
rozvrh r
WHERE p.KREDITY > 2
AND r.ID_PREDM = p.ID
AND r.ID_MISTN = m.ID;

TT 33 33 3

SELECT plan_table_output FROM table(dbms_xplan.display());

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| @ | SELECT STATEMENT | | 6| 786 | 6 (@) @0:00:01 |
| 1] NESTED LOOPS | | | | |
| 2| NESTED LOOPS | | 6| 786 | 6 (0)| e0:00:01 |
|* 3| HASH JOIN | | 6| 666 | 5 (20)| @e:00:01 |
| 4] TABLE ACCESS FULL | ROZVRH | 10 | 580 | 2 (0)] e0:00:01 |
| 5] TABLE ACCESS BY INDEX ROWID| PREDMETY | 3| 159 | 2 (0)| ee:00:01 |
|* 6 | INDEX RANGE SCAN | PREDMETY_INDEX1 | 3| | 1 (0)| ee:e0:01 |
1* 7] INDEX UNIQUE SCAN | MISTNOSTI_PK | 1 | 0 (0)] e0:00:01 |
| 8 | TABLE ACCESS BY INDEX ROWID | MISTNOSTI | 1| 20 | 1 (0)| ee:00:01 |

3 - access("R"."ID_PREDM"="P".
6 - access("P"."KREDITY">2)
7 - access("R"."ID_MISTN"="M"."ID")

Finalni cena optimalizace naseho dotazu je 6, coz téméf polovina ceny, se kterou jsem zacinali.

CBO - Cost Based Optimizer

Nyni si ukazeme, jak lze ovlivnit vysledek metody CBO absenci resp. pfitomnosti potiebnych statistik pro oba mody optimalizatoru.



Nejvyssi priichodnost, absence statistik

ALTER SESSION SET optimizer_mode = all_rows;

ANALYZE TABLE mistnosti DELETE STATISTICS;
ANALYZE TABLE predmety DELETE STATISTICS;
ANALYZE TABLE rozvrh DELETE STATISTICS;

EXPLAIN PLAN FOR
SELECT p.NAZEV,
.ZKRATKA,
.SEMESTR,
DEN,
H_oD,
.H_DO,
.KATEDRA,
.ZKRATKA
FROM predmety p,
mistnosti m,
rozvrh r
WHERE p.KREDITY > 2
AND r.ID_PREDM = p.ID
AND r.ID_MISTN = m.ID;

TT 33333

SELECT plan_table_output FROM table(dbms_xplan.display());

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| @ | SELECT STATEMENT | | 6 | 786 | 10 (10)| 00:00:01
|* 1| HASH JOIN | | 6| 786 | 10 (10)| 0@:00:01
|* 2| HASH JOIN | | 6| 666 | 7 (15)| 00:00:01
|* 3] TABLE ACCESS FULL| PREDMETY | 3| 159 | 3 (0)] e0:00:01
| 4] TABLE ACCESS FULL| ROZVRH | 10 | 580 | 3 (0)] @0:00:01
| 5| TABLE ACCESS FULL | MISTNOSTI | 4 | 80 | 3 (0)] ee:00:01

1 - access("R
2 - access("R"."ID_| pP"."ID")
3 - filter("P"."KREDITY">2)

Nejvyssi priichodnost, piitomnost statistik

ALTER SESSION SET optimizer_mode = all_rows;

ANALYZE TABLE mistnosti COMPUTE STATISTICS;
ANALYZE TABLE predmety COMPUTE STATISTICS;
ANALYZE TABLE rozvrh COMPUTE STATISTICS;

EXPLAIN PLAN FOR
SELECT p.NAZEV,
.ZKRATKA,
.SEMESTR,
DEN,
H_oD,
.H_DO,
.KATEDRA,
.ZKRATKA
FROM predmety p,
mistnosti m,
rozvrh r
WHERE p.KREDITY > 2
AND r.ID_PREDM = p.ID
AND r.ID_MISTN = m.ID;

TT 3333 3

SELECT plan_table_output FROM table(dbms_xplan.display());

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
] SELECT STATEMENT 5 205 8 (25)| ©e0:00:01
* 1 HASH JOIN 5 205 8 (25)| o0e@:00:01
2 MERGE JOIN 8 152 5 (20)| @0:00:01
3 TABLE ACCESS BY INDEX ROWID MISTNOSTI 4 28 2 (0)| @0:00:01
4 INDEX FULL SCAN MISTNOSTI_PK 4 1 (0)| @0:00:01
* 5 SORT JOIN 8 % 3 (34)| ee:00:01
6 TABLE ACCESS BY INDEX ROWID| ROZVRH 8 96 2 (0)| @0:00:01
* 7 INDEX FULL SCAN ROZVRH_INDEX1 8 1 (0)| @0:00:01
8 TABLE ACCESS BY INDEX ROWID PREDMETY 3 66 2 (0)| @0:00:01
* 9 INDEX RANGE SCAN PREDMETY_INDEX1 3 1 (0)| @0:00:01

1 - access("R".
5 - access("R
filter("R | M"."ID")
7 - filter(“R"."ID_PREDM" IS NOT NULL)
access("P"."KREDITY">2)

o
'

Nejkratsi doba odezvy, absence statistik

ALTER SESSION SET optimizer_mode = first_rows_1;



ANALYZE TABLE mistnosti DELETE STATISTICS;
ANALYZE TABLE predmety DELETE STATISTICS;
ANALYZE TABLE rozvrh DELETE STATISTICS;

EXPLAIN PLAN FOR
SELECT p.NAZEV,
. ZKRATKA,
.SEMESTR,
DEN,
H_OD,
.H_DO,
.KATEDRA,
.ZKRATKA
FROM predmety p,
mistnosti m,
rozvrh r
WHERE p.KREDITY > 2
AND r.ID_PREDM = p.ID
AND r.ID_MISTN = m.ID;

TT 33333

SELECT plan_table_output FROM table(dbms_xplan.display());

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| @ | SELECT STATEMENT | | 6 | 786 | 8 (0)| @0:00:01 |
| 1| NESTED LOOPS | | | | |
| 2] NESTED LOOPS | | 6| 786 | 8 (0)| 00:00:01
|* 3 HASH JOIN | | 6 | 666 | 7 (15)| ee:00:01 |
| 4] TABLE ACCESS FULL | ROZVRH | 10 | 580 | 3 (0)] @e:00:01 |
|* 5| TABLE ACCESS FULL | PREDMETY | 3| 159 | 3 (0)] ee0:00:01
|* 6 | INDEX UNIQUE SCAN | MISTNOSTI_PK | 1| | 0 (0)| e0:00:01 |
| 7| TABLE ACCESS BY INDEX ROWID| MISTNOSTI | 1| 20 | 1 (0)] ee:e0:01 |

3 - access("R"."ID_PREDM"="P"."ID")

5 - filter("P"."KREDITY">2)
6 - access("R"."ID_MISTN"="M"."ID")

Nejkratsi doba odezvy, pritomnost statistik

ALTER SESSION SET optimizer_mode = first_rows_1;

ANALYZE TABLE mistnosti COMPUTE STATISTICS;
ANALYZE TABLE predmety COMPUTE STATISTICS;
ANALYZE TABLE rozvrh COMPUTE STATISTICS;

EXPLAIN PLAN FOR
SELECT p.NAZEV,
.ZKRATKA,
.SEMESTR,
DEN,
H_OD,
.H_DO,
.KATEDRA,
p.ZKRATKA
FROM predmety p,
mistnosti m,
rozvrh r
WHERE p.KREDITY > 2
AND r.ID_PREDM = p.ID
AND r.ID_MISTN = m.ID;

T 333 3 3

SELECT plan_table_output FROM table(dbms_xplan.display());

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| @ | SELECT STATEMENT | | 1| 41 | 4 (0)| e0:00:01 |
| 1| NESTED LOOPS | | | | | |
| 2| NESTED LOOPS | | 1| 41 | 4 (0)| e0:00:01

| 3] NESTED LOOPS | | 1| 34 | 3 (0)| @e:00:01 |
| 4] TABLE ACCESS BY INDEX ROWID| PREDMETY | 2 | 44 | 2 (0)| ee0:00:01 |
|* 5| INDEX RANGE SCAN | PREDMETY_INDEX1 | 3| | 1 (0)| @0:00:01

| 6] TABLE ACCESS BY INDEX ROWID| ROZVRH | 1| 12 | 1 (0)| @e:00:01
|* 7] INDEX RANGE SCAN | ROZVRH_INDEX1 | 1| | 0 (0)| ee:00:01 |
|* 8 | INDEX UNIQUE SCAN | MISTNOSTI_PK | 1| | 0 (0)| @0:00:01

| 9| TABLE ACCESS BY INDEX ROWID | MISTNOSTI | 1| 7] 1 (0)| @0:00:01

'
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"KREDITY">2)
"ID_PREDM"="P" . "ID")

filter("R"."ID_PREDM" IS NOT NULL)
8 - access("R"."ID_MISTN"="M"."ID")

N wuv
'

CBO s vyuzitim napovédy - hints

Prostiednictvim tzv. napovédy (hintu) mohu optimalizatoru vnutit nékterou operaci, protoze si myslim, ze jeji uziti pfisp&je k lepsi optimalizaci. Tato napovéda se
zapisuje jako komentaf specifického tvaru. Budu se snazit vnutit uziti indexu pro atribut KREDITY v tabulce PREDMETY.

Nejdtive pro maximalni propustnost:

ALTER SESSION SET optimizer_mode = all_rows;



EXPLAIN PLAN FOR
SELECT /*+ INDEX (predmety predmety_index1l) */
NAZEV,
ZKRATKA,
SEMESTR,
DEN,
H_oD,
H_DO,
KATEDRA,
. ZKRATKA
FROM predmety p,
mistnosti m,
rozvrh r
WHERE p.KREDITY > 2
and r.ID_PREDM = p.ID
and r.ID_MISTN = m.ID;

TT 3333 3T

SELECT plan_table_output FROM table(dbms_xplan.display());

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
) SELECT STATEMENT 5 205 8 (25)| ©0e0:00:01
* 1 HASH JOIN 5 205 8 (25)| ©0e0:00:01
2 MERGE JOIN 8 152 5 (20)| @0:00:01
3 TABLE ACCESS BY INDEX ROWID MISTNOSTI 4 28 2 (0)| @0:00:01
4 INDEX FULL SCAN MISTNOSTI_PK 4 1 (0)| @0:00:01
* 5 SORT JOIN 8 96 3 (34)| @0:00:01
6 TABLE ACCESS BY INDEX ROWID| ROZVRH 8 96 2 (0)| @0:00:01
* 7 INDEX FULL SCAN ROZVRH_INDEX1 8 1 (0)| @0:00:01
8 TABLE ACCESS BY INDEX ROWID PREDMETY 3 66 2 (0)| @0:00:01
* 9 INDEX RANGE SCAN PREDMETY_INDEX1 3 1 (0)| @0:00:01
Predicate Information (identified by operation id):
1 - access("R
5 - access("R
filter("R | ="M"."ID")
7 - filter("R ID_PREDM" IS NOT NULL)
9 - access("P"."KREDITY">2)
a poté pro nejrychlejsi odezvu:
ALTER SESSION SET optimizer_mode = first_rows_1;
EXPLAIN PLAN FOR
SELECT /*+ INDEX (predmety predmety_indexl) */
p.NAZEV,
m.ZKRATKA,
r.SEMESTR,
r.DEN,
r.H_OD,
r.H_DO,
p.KATEDRA,
p.ZKRATKA
FROM predmety p,
mistnosti m,
rozvrh r
WHERE p.KREDITY > 2
and r.ID_PREDM = p.ID
and r.ID_MISTN = m.ID;
SELECT plan_table_output FROM table(dbms_xplan.display());
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
0 SELECT STATEMENT 1 41 4 (0)| @0:00:01
1 NESTED LOOPS
2 NESTED LOOPS 1 41 4 (0)| @0:00:01
3 NESTED LOOPS 1 34 3 (0)| @0:00:01
4 TABLE ACCESS BY INDEX ROWID| PREDMETY 2 44 2 (0)| @0:00:01
* 5 INDEX RANGE SCAN PREDMETY_INDEX1 3 1 (0)| @0:00:01
6 TABLE ACCESS BY INDEX ROWID| ROZVRH 1 12 1 (0)| @0:00:01
* 7 INDEX RANGE SCAN ROZVRH_INDEX1 1 2] (0)| @0:00:01
* 8 INDEX UNIQUE SCAN MISTNOSTI_PK 1 ] (0)| @0:00:01
9 TABLE ACCESS BY INDEX ROWID MISTNOSTI 1 7 1 (0)| @0:00:01

5 - access("P"."KREDITY">2)

7 - access("R"."ID_PREDM"="P"."ID")
filter("R"."ID_PREDM" IS NOT NULL)

8 - access("R"."ID_MISTN"="M"."ID")

RBO - Rule Based Optimizer

Tento zplisob optimalizace je v SRBD Oracle jiz ozna¢en jako deprecated, tj. zavrhovany, je mozné z diivodu kompatibility jej aktivovat odpovidajicim hintem RULE:
Nejdfive pro maximalni propustnost:

ALTER SESSION SET optimizer_mode = all_rows;

EXPLAIN PLAN FOR

SELECT /*+ RULE */

p.NAZEV,
m.ZKRATKA,



.SEMESTR,
.DEN,
.H_OD,
.H_DO,
.KATEDRA,
. ZKRATKA
FROM predmety p,
mistnosti m,
rozvrh r
WHERE p.KREDITY > 2
and r.ID_PREDM = p.ID
and r.ID_MISTN = m.ID;

TT 3333

SELECT plan_table_output FROM table(dbms_xplan.display());

| Id | Operation | Name
0 SELECT STATEMENT
1 NESTED LOOPS
2 NESTED LOOPS
3 NESTED LOOPS
4 TABLE ACCESS BY INDEX ROWID| PREDMETY
* 5 INDEX RANGE SCAN PREDMETY_INDEX1
6 TABLE ACCESS BY INDEX ROWID| ROZVRH
* 7 INDEX RANGE SCAN ROZVRH_INDEX1
* 8 INDEX UNIQUE SCAN MISTNOSTI_PK
9 TABLE ACCESS BY INDEX ROWID MISTNOSTI

ID_PREDM"="P"."ID")
"ID_MISTN"="M"."ID")

7 - access("R
8 - access("R".

- rule based optimizer used (consider using cbo)
a poté pro nejrychlejsi odezvu:
ALTER SESSION SET optimizer_mode = first_rows_1;

EXPLAIN PLAN FOR
SELECT /*+ RULE */
NAZEV,
ZKRATKA,
SEMESTR,
DEN,
H_OD,
H_DO,
KATEDRA,
p.ZKRATKA
FROM predmety p,
mistnosti m,
rozvrh r
WHERE p.KREDITY > 2
and r.ID_PREDM = p.ID
and r.ID_MISTN = m.ID;

T 333 33T

SELECT plan_table_output FROM table(dbms_xplan.display());

@ | SELECT STATEMENT | |
1 | NESTED LOOPS |

2 |  NESTED LOOPS |

3 | NESTED LOOPS |

4 | TABLE ACCESS BY INDEX ROWID| PREDMETY |
5 | INDEX RANGE SCAN | PREDMETY_INDEX1
6 | TABLE ACCESS BY INDEX ROWID| ROZVRH

7| INDEX RANGE SCAN | ROZVRH_INDEX1

8 | INDEX UNIQUE SCAN | MISTNOSTI_PK

9 |  TABLE ACCESS BY INDEX ROWID | MISTNOSTI

* %

- rule based optimizer used (consider using cbo)

Mnohem vice informaci nejen o optimalizaci dotazu se doctete v knize Oracle Database Performance Tuning Guide.


http://students.kiv.zcu.cz/doc/oracle/server.112/e16638/toc.htm

