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Kas es esmu?

* Pieredze darba ar Oracle kops 1997
e Oficialais “amats” — sistemanalitikis Rix
Technologies

e Oracle sertificéto kursu pasniedzéjs Affecto
Latvija (Mebius IT)

e Autors vienigajam pastavigajam online
iInformacijas avotam par datubazem
latviesu valoda
(http://datubazes.wordpress.com)

e LVVOUG biedrs
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SQL telkuma izpildes plans

e Leni strada — parbaudi izpildes pl anu!
(execution plan)

e Ka legut?

e Ka attelot?
e Ka saprast?
e Ka uzlabot?
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Ka legut?

Pieejams:

DML teikumiem (Select, Insert, Update, Delete, Merge)

* Aridaziem DDL teikumiem (Create table, Create index, Alter index ..
rebuild)

legustams:

Komanda Rezult ats
explain plan for

plan_table
autotrace
sgl teikuma izpilde v$sql, vdsgl_plan
AWR aizpilde (automatiski) | dba_hist_sqgl_plan
SQL trace treisfails
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K& attélot?

Rezult ats Attelo ar

plan_table dboms_ xplan.display

v$sgl, vesqgl plan doms_xplan.display cursor
dba_hist_sqgl plan doms_xplan.display awr
treisfails tkprof

SELECT * FROM table(dbms_xplan.display());
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doms_xplan.display cursor rezultats |

SQL> select * from dual where 1=2;

no rows selected

SQL> select * from table(dbms_xplan.display_cursor( ));
PLAN_TABLE_OUTPUT

select * from dual where 1=2
Plan hash value: 3752461848

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
| O| SELECT STATEMENT | | | | 1 (100)] |
[* 1] FILTER N | |

| 2| TABLE ACCESS FULL|DUAL| 1| 2] 2 (0)| 00:00:01 |

1 - filter(NULL IS NOT NULL)

SQL> select sgl_text, sqgl_id, plan_hash_value, chil d_number from V
2 where sql_id ="c3nfy2116z2pb' ;
SQL_TEXT SQL_ID PLAN HASH VALUECHILD NUMBER

select * from dual where 1=2 c3nfy2116z2pb 3752461848 0
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Talakie uzlabojumi

« v3sqgl plan —reala izpildes plana soli, bet
lerakstu skaits (Rows) un laiks (Time) no
nov ertejuma (estimation)

 Ir divi veidi ka 1egut pilnu re alo info :

— hints gather_plan_statistics vai
— parametram statistics_level jabut ALL

* Informacija glabajas v$sqgl_plan_statistics

o Attélo ar dbms_xplan.display cursor(null, null,
'ALLSTATS LASTY)
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Pilna reala informacija

SQL> alter session set statistics _level = ALL;

Session altered.
SQL> select count(*) from user_objects;

COUNT(®)
105

SQL> select * from table(dbms_xplan.display_cursor( null, null, ALLSTATS LASTY);
|ld|Operation [Name |S tarts|E-Rows|A-Rows | A-Time | Buffers |
| 1] SORT AGGREGATE | 1 1] 1|00:00:00.04| 663 |
| 2| VIEW |[USER_OBJECTS]| 1| 3209| 105]00:00:00.04 | 663 |
| 3] UNION-ALL | | 1] | 105|00:00:00.04| 663 |
|*4| FILTER | | (I 105 |00:00:00.03| 662 |
|*5|] TABLE ACCESS FULL |OBJ$ | 1| 3391 111]00:00:00.02 | 610
|*6] TABLE ACCESS BY INDEX ROWIDI|IND$ | 25| 1] 24 (00:00:00.01| 52|
|*7] INDEX UNIQUE SCAN [I_IND1 | 25| 1] 25(00:00:00.01 | 27|
|*8] INDEX RANGE SCAN [I_LINK1 | 1 1] 0]00:00:00.01 | 1]
o Starts — cik reizes uzsakts darbs pie ST sola
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E-Rows — paredzamais ierakstu skaits (estimated rows)
A-Rows — realais ierakstu skaits (actual rows)
Buffers — cik datu bloki nolasiti
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Ka saprast?

|ld|Operation [IName | A-Rows |
| 1| SORT AGGREGATE | | 1 |
| 2| VI |JUSER_OBJECTS| 105 |
| 3| UM PN-ALL | | 105 |
*4] R | | 105 |
|*5| E ACCESS FULL |OBJ$ | 111 | <—e——
|*6] E ACCESS BY INDEX ROWID|IND$ | 24 | = .
|*7| IUNIQUE SCAN |Il_IND1 | 25 | = .
|*8| | X RANGE SCAN ||l LINK1 | 0| = .

Operacijas bez berniem noteikti lasa datus no datubazes (5, 7, 8)

Operacijas ar bérniem iegust datus no saviem bérniem (un
varbUt lasa datus no datubazes) (6)

Pirma operacija bez bérniem ir ari ta ar kuru izpilde tiek sakta (5)
Lielakajal dalai operaciju ir ne vairak ka 2 bérni
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SORT AGGREGATE

ﬁ

VIEW
(USER OBJECTS)

ﬁ

UNION-ALL

FILTER

INDEX RANGE
SCAN (I LINK1)

TABLE ACCESS
FULL (OBJS)
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" TABLE ACCESS \>

—

BY INDEX ROWID
(INDS)

INDEX UNIQUE
SCAN (I IND1)
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Vieglak saprast ka koku

Operacijas bez bérniem
noteikti lasa datus no
datubazes (5, 7, 8)
Operacijas ar bérniem
leglst datus no saviem
bérniem (un varbit lasa
datus no datubazes) (6)
Pirma operacija bez
bérniem ir art ta ar kuru
1zpilde tiek sakta (5)
Lielakajal dalal
operaciju ir ne vairak ka
2 bérni



Biezak izpildamas operacijas |

+ TABLE ACCESS  INDEX
— FULL — UNIQUE SCAN
_ BY INDEX ROWID _ RANGE SCAN
— CLUSTER — RANGE SCAN
(MIN/MAX)

— FAST FULL SCAN
— FULL SCAN
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Biezak izpildamas operacijas lI

e NESTED LOOPS e SORT
« HASH JOIN — ORDER BY
« MERGE JOIN — AGGREGATE
+ MERGE JOIN - GROUP BY
CARTESIAN — UNIQUE
e HASH
— GROUP BY

— UNIQUE
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Biezak izpildamas operacijas |l

. FILTER
+ UNION-ALL

e PX[..]

+ FAST DUAL

+ CONNECT BY [...]
+ COUNT STOPKEY
+ WINDOW SORT
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Savienojumi (join) — Nested loops

o Algoritms
katram ierakstam R1 arejatabul aA
katram ierakstam R2 ieksS & atabul aB
ja ierakstiem R1 un R2 izpild as savienojuma nosac ijums

tad atgriez {R1, R2}

A —— |eraksts 1 B —— leraksts 1
—> |eraksts 2 —> |eraksts 2
—> |eraksts 3 ——> leraksts 3
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Nested loops iezimes

e Parasti noderigs nelielu datu kopu apstradé

* |lekS€jas tabulas savienojosos ierakstus vélams
atlasit neizmantojot TABLE ACCESS FULL

o Atbalsta visus savienojumu nosacijumus
(vienads, lielaks, mazaks, nevienadibas utt.)

* No atrdarbibas viedokla ir batiski, kura tabula
aréja, kura iekseja
— Bet So IEmumu atst3ajiet optimizatora zina, ja vien nav
loti speciali iemesli, kapéc ta nedarit
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Nested loops aréjas/ieksgjas tabulas ilustracija

TABLE a (a number, d number)

100 ieraksti

SELECT /*+ use_nl (a b)
ordered */*

FROMa, b

WHERE a = b;

Operation | Name
SELECT STATEMENT |
TABLE ACCESS BY INDEX ROWID| B
NESTED LOOPS |
TABLE ACCESS FULL | A
INDEX RANGE SCAN | B_IDX

33 consistent gets
100 rows processed

TABLE b (b number, d nu mber)

INDEX b_idx (b)

100 ieraksti

SELECT /*+ use_nl (a b)
ordered */*

FROMD, a

WHERE a = b;

SELECT STATEMENT |
NESTED LOOPS |
TABLE ACCESS FULL| B
TABLE ACCESS FULL| A

317 consistent gets
100 rows processed

Tas nenozimé, ka FROM klauza ir svariga tabulu seciba!!
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Savienojumi (join) — Sort merge join

e Algoritms (1:n gadijumam)

sak arto tabulas A ierakstus p &cC savienojuma kolonas(- am)
sak arto tabulas B ierakstus p &c savienojuma kolonas(- am)
leg ast pirmo ierakstu R1 no A
leg ast pirmo ierakstu R1 no B
kamér nav sashiegtas A vai B beigas
ja ierakstiem R1 un R2 izpildas savienojuma nosac ijums
tad atgriez {R1, R2}
leg astn akoso ierakstu R2 no B
citadijaR1 <R2
tad ieg dstn akosSo ierakstu R1 no A
citadi
tad ieg dstn akoSo ierakstu R2 no B
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Sort merge join iezimes

e Abam tabulam jabdt sakartotam (izpildot
kartosanu vai jau ieprieks sakartotas)

e Parasti noderigs, ja datu kopas jau sakartotas
leprieks val hessavienojums nav iespéjams

e Atbalsta daudzus savienojumu nosacijumus (=,
<, >, <=, >=, between), bet ne <>

 No atrdarbibas viedokla nav svarigi, kura tabula
pirma, kura otra
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Sort merge join argjas/ieksejas tabulas ilustracija

TABLE a (a number, d number)

100 ieraksti

SELECT /*+ use_merge (a b)
ordered */*

FROMa, b

WHERE a = b;

SELECT STATEMENT |
MERGE JOIN |
SORT JOIN |
TABLE ACCESS FULL| A
SORT JOIN |
TABLE ACCESS FULL| B

23376 consistent gets
2 sorts (memory)
100 rows processed

Gints Plivha

TABLE b (b number, d nu mber)
10 000 000 ieraksti

SELECT /*+ use_merge (a b)
ordered */*

FROMD, a

WHERE a = b;

SELECT STATEMENT |
MERGE JOIN |
SORT JOIN |
TABLE ACCESS FULL| B
SORT JOIN |
TABLE ACCESS FULL| A

23376 consistent gets
2 sorts (memory)
100 rows processed
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Savienojumi (join) — Hash join

o Algoritms

katram ierakstam R1 kreis as puses tabul aA
izr &kina hesfunkciju f(R1) savienojuma kolonai(- am)
saglab a ierakstu attiec igaj a hestabulas viet a
katram ierakstam R2 lab as puses tabul abB
izr &kina hesfunkciju f(R2) savienojuma kolonai(- am)
katram ierakstam R1, kam f(R1) = f(R2)
ja ierakstiem R1 un R2 izpildas savienojuma nosac ijums
tad atgriez {R1, R2}

Hash
A — leraksts 1 f(A2) f(B1) < B leraksts 1
><f(A1) f(B2) < leraksts 2
—> leraksts 3 ——> f(A3) f(B3) <—  leraksts 3
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Hash join iIezimes

o Parasti noderigs lielu datu kopu apstrade vai ja
uz tabulam nav indeksu un/val nepiecieSama visa
tabulas skanésana

o Hestabulal (ko izrékina no kreisas puses tabulas)
loti vélams satilpt atmina
o Atbalsta tikal vienads (=) nosacijumu

 No atrdarbibas viedokla ir batiski, kura tabula
kreisa, kura laba

— Bet So IeEmumu atst3ajiet optimizatora zina, ja vien nav
loti speciali iemesli, kapéc ta nedarit
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Hash join aréjas/ieksgjas tabulas ilustracija

TABLE a (a number, d number)

100 ieraksti

SELECT /*+ use_hash (a b)
ordered */*

FROMa, b

WHERE a = b;

Operation

SELECT STATEMENT | |
HASH JOIN ||

TABLE ACCESS FULL| A

TABLE ACCESS FULL| B

Elapsed: 00:00:01.68
100 rows processed

[Name|Used-Mem

1140K(0)

TABLE b (b number, d nu
10 000 000 ieraksti

mber)

SELECT /*+ use_hash (a b)
ordered */*

FROMD, a

WHERE a = b;

Operation [Name|Used-Mem
SELECT STATEMENT | |
HASH JOIN | |
TABLE ACCESS FULL|B |
TABLE ACCESS FULL| A |

217M(1)

Elapsed: 00:00:16.11
100 rows processed

Tas nenozimé, ka FROM klauza ir svariga tabulu seciba!!
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Ka uzlabot? |

e Tiesl nelespaidojot izpildes planu:
— SQL teikuma péc iespégjas tabulas datus
atlastt tikal vienreiz
— Sakolekcionét reprezentativas statistikas;

— Parbaudit val aptuveni sakrit CBO
paredzeétais un reall atgrieztais lerakstu
skaits katra soli
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Ka uzlabot? Il

 Tiesi veicot izmainas izpildes plana:
— Sakt datu atlasi ar tabulu, kas visvairak ierobezo
atlasamo datu apjomu

— lzvéléties noderigako datu pieejas metodi:

 Dazas operacijas sak atgriezt datus neizpildot visu
operaciju lidz galam
— Pieméram nested loops, table access full
« Dazam operacijam nepieciesams liels darbs pirms atgriez
pirmo ierakstu
— Pieméram sort order by, merge join

— lzvéléties noderigako savienojumu (join)
mehanismu
— Eksperimentét!
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Saistitie informacijas avoti

http://blog.tanelpoder.com/2009/03/14/new-
presentation-slides-plus-aot-seminars-in-hong-
kong-and-dallas/

http://tkyte.blogspot.com/2007/04/when-
explanation-doesn-sound-gquite.htm|

Oracle dokumentacija - Performance Tuning
Guide => The Query Optimizer

PL/SQL Packages and Types Reference =>
dbms_xplan

ST prezent acija (un arf citas interesantas
lietas) - http://datubazes.wordpress.com
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