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[0 Oracle Certified Master 10g & 11g

[0 8 Jahre Oracle-Erfahrung

[0 Seit 4 Jahren unabhangiger Oracle Consultant

[0 Oracle - Spezialisierung auf:

B Performance Management (Instance / SQL)
B Hochverfugbarkeit (MAA, RAC, DataGuard)
B Manageability (OEM Grid/Cloud Control)
B Unix (Linux, Solaris, HP-UX)

[0 Website & Blog: ora-solutions.net




Umfrage ORA-SOLUTIONS.NET
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Mastering Oracle Performance, High Availability, Manageability

Martin Decker

[0 Schon mal einen Ausfuhrungsplan gesehen?

0 SQL Tuning Advisor benutzt?
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[ ¢ AWR Instance / SQL Report

I e SQL Trace

| e EM Performance-Page, etc.

e Ermittlung der Ausfiihrungs-Statistiken

Analyse e Ermittlung Ausfliihrungsplan (DBMS_XPLAN) inkl.
Bind-Variablen

- Reproduzieren der sub-optimalen
Reproduktion Ausfihrungsperformance mittels SQL*Plus bzw. SQL
Developer

e Reduzierung der Buffer Gets des Statements durch
iterative Veranderung und Messung der Auswirkung

e Stored Outline, SQL Profile, SQL Plan Baseline

Martin Decker
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[0 Beim Tuning des Statements werden vor allem
zwei Metriken bewertet:
B—NICHFPhysieal /O
B 1. Logical I/0 (buffer gets / gets):
0 Buffer: Datenblock im Buffer Cache (z.B. 8 kb Block)

O Buffer Gets: Lesen des Blocks aus dem Buffer Cache
O Bei Physical I/0O: Zuerst PIO, dann LIO

B 2. Elapsed Time: Achtung: Caching
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Identifizierung SQL

. Martin Decker

O AWR (Enterprise Edition und Diagnostic Pack License) /

Statspack (Std. Edition) SQL-Report Uber bestimmtes
Intervall

SQL Tracing (DBMS_MONITOR)
Active Session History (ASH) (Diagnostic Pack License)

OEM - DB Performance Page
(Diagnostic Pack License)

[0 SQL Performance Monitor
(Diagnostic Pack License)

O O O
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AWR Instance Report (1) CORA-S0LUTIONS :\:ET

SQL Statistics

S0OL ordered by Elap=ed Time
SOL ordered by CPU Time

S0L ordered by User 10 Wait Time 1

T SQL> @?/rdbms/admin/awrrpt
S0OL ordered by Reads

SOL ordered by Phwy=ical Reads (UnOptimized)

SOL ordered by Executions

SOL ordered by Parse Calls

S0OL ordered by Sharable Memory

S0OL ordered by VWersion Count
Complete List of SOL Text

Back to Top

SQL ordered by Elapsed Time

Resources reported for PL/SGL code includes the resources used by all S0L statements called by the code.
% Total DB Time is the Elapsed Time of the SGL statement divided into the Total Databaze Time multiplied by 100
Y Total - Elapzed Time a3 a percentage of Total DB time

SCPU - CPU Time as a percertage of Elapzed Time

WD - U=er WD Time az & percentage of Elapsed Time

Captured SGL account for 94 0% of Total DB Time (=) 2,356

Captured PLSGL account for 1.9% of Total DB Time () 2,356

210 | SoL Id SOL Module SOL Text

Flam - ou nime (g} | Executions | Elapsed Time per txew =)

2,168.00 | 061 | 9207) 86.28 | 0.00 [77uBm68wh929d |solplus@osm 2 irtra (TNS Y1-¥3) |SELECT * from DEMO CUSTOMERS C...

. T 050 15.22 [36.56 |bc7ajudppdtbz  ||solplusi@osml 2intra (THS Y1-¥'3) [BEGIM dbms_workload_repasitary..
| 872 | 11| 061 029 53.09| 9.53 [sti6ffaysrzb  DBEMS_SCHEDULER [DECLARE job BINARY _INTEGER :=
| 566 | gl 063 024 41303455 [0uBn8nruuda3x  Resttime Connection WAITH F AS (select tablespace ..
| 543 | 17|| 032 023| 6046 | 0.00 [a57kbmudigafk [Reattime Connection |select dbms_sqftune report_sql...
| 457 | 1615 | 000 020 53.45| 0.00 [16xdffurnkhtbb | DEMS_SCHEDULER [begin :con = "EM_UISER_MODEL"...
| 3.5 | 3| 128 0418/ 57.93[1061/[3am9cfkun?gal |MGMT_COLLECTION Collection Subsystem|[CALL MGMT_ADMIN_DATA EVALUATE ..
| 377 | 1] 377 |  046| 17.68 [21.34 [3nnfb5r7a04w0  |emagent_SGL_oracle_dstsbase [DECLARE rept varchar2(4000Y, ...
| 373 | 1]] 373| 015 4582 24.25 [2sahsdorizylg  |emagert_SOL_oracle_database |select client_name, status fr...
| 330| 22 | 015| 014/ 4959 1.77 [2t8bSunib7ap3  |DBEMS_SCHEDULER [DECLARE job BINARY _INTEGER :=
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Martin Decker

SQL> @?/rdbms/admin/awrrpt
SQL ordered by Gets

* Reszources reported for PL/SGL code includes the resources used by all SGL statements called by the code.

® %Total - Buffer Gets az 5 percentage of Total Butfer Gets

® 2LCPU - CPU Time as a percentage of Elapsed Time

® 3D - User 12 Time 8= & percentage of Elapsed Time

® Total Bufter Gets: 60,770,320

® Coptured SOL account for 98.9% of Total

Rs-. Lous | Executions | Gets per Exec Elapseu Timn = | %CPU | %10 | SoL Id S0L Module SOL Text
79,321,100 | 3,555 | 2231255 982 216900593 [0 |[77uBm68wh929d [solplus@osm 2 intra (THS ¥1-¥3) [SELECT * fromm DEMO CUSTOMERS C...
355,378 i : el : : : 373 |45.8 |24.2 |2sahsd9r'|gf_l!g |emagent_SGL_Dracle_database |se|ed client_name, status fr...

| 59,203 | 3 ganga| o 566415 |[346 [ovsnsnxuudd3s [Resttime Connection fMITH F A5 (select tablespace ...
| 47 633 1| 433027 | o008 672[531 |[p.a |[stibffgysrzb | [DBEMS_SCHEDULER [DECLARE job BINARY_INTEGER = ..
| 38,621 | 3 1220700 005 335578 |[106 |[Bamcfkux7aal |MGMT_COLLECTION Collection Subsystem [CALL MGMT_ADMIN_DATA EVALUATE ..
| 34,215 17| 201265 004 543605 |0 |[a57kbmudiggfk [Resttime Connection [select dbms_sotune report_sdl...
| 27,193 1| 2719300 oo3 263|116 |[7  [arvam2972yd [MGMT_COLLECTION Collection Subsystem [SELECT MyL(REGISJOB DISPLAY _MA...
| 16,290 | 17| aroon| 0.0z 320586 |[o |[okddeva7dsgdm |[Restime Conmection [SELECT ¥MLELEMENT( "sgl_monit...
| 13,878 BE0|| 2103 0.0z 19208 [0 [7kdhpgdw3dogh [OEM PosSystemPool [BEGIM EMDMWY_LOG set_rortexdrhci...
| 12,558 | g 13800 0.0z 07086 [0 [3x2s0fighadu  |DEMS_SCHEDULER [SELECT * FROM MGHMT_PRIVS
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0 Ermittlung der Ausfuhrungs-Statistiken (Elapsed
Time, Buffer Gets, Disk Reads, Executions) aus
V$SQL bzw. DBA_HIST SQLSTAT

SQL> select child number as child,
plan_hash value as phv,
buffer gets/executions as gets_per exe,
disk_reads/executions as disk per exe,
elapsed time/executions ela per exe,
executions as exe
from v$sql where sql _id = '77u8m68wh929d';

0 3311696933 22294.0184 .156943997 702367.964 24856
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0 Ermittlung Ausfihrungsplan inkl. Bind-Variablen

SQL> select * from table(dbms_xplan.display cursor('77u8mé8wh929d', O, 'TYPICAL +PEEKED BINDS')) ;

SQL ID 77u8m68wh929d, child number 0

SELECT * from DEMO.CUSTOMERS C, DEMO.ORDERS O WHERE
O.CUSTOMER ID = C.CUSTOMER ID -- join predicate AND C.CUSTOMER ID
= :vl -- filter predicate and O.ORDER_STATUS = 'PENDING' --filter
predicate ORDER BY ORDER DATE -- sorting

Plan hash value: 3311696933

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

| 0 | SELECT STATEMENT | | | | 8 (100) | |
| 1 | SORT ORDER BY | | 8 | 1560 | 8 (13)| 00:00:01 |
| 2 | NESTED LOOPS | | 8 | 1560 | 7 (0) | 00:00:01 |
| 3 TABLE ACCESS BY INDEX ROWID| CUSTOMERS | 1 150 | 2 (0)| 00:00:01 |
| * 4 | INDEX UNIQUE SCAN | CUSTOMERS_PK | 1 | | 1 (0)| 00:00:01 |
[* 5 | TABLE ACCESS BY INDEX ROWID| ORDERS | 8 | 360 | 5 (0)| 00:00:01 |
[* 6 | INDEX RANGE SCAN | CUSTOMER IDX | 16 | | 2 (0)| 00:00:01 |

Peeked Binds (identified by position):

1 - :v1 (NUMBER): 1001

Predicate Information (identified by operation id):

4 - access("C"."CUSTOMER ID"=:V1)
5 - filter("O". "ORDER_STATUS":' PENDING")
6 - access ("O"."CUSTOMER ID"=:V1)
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=  Setup Script: @01-setup.sql
= CUSTOMERS: 100.000 rows
= ORDERS: 1.000.000 rows
o CUSTOMER_ID:
—  70% entfallt auf Hauptkunde
—  20% auf Zweitkunde
—  10% auf ca. 63600 verschiedene Kunden
o ORDER_STATUS:
—  90% COMPLETED
o 100/0 PENDINC‘USTOMERS ORDERS

CUSTOMER_ID (PK)
CUST_FIRST_NAME
CUST_LAST_NAME
CUST_ADDRESS
PHONE_NUMBER
GENDER

ORDER_ID (PK)
ORDER_DATE
ORDER_MODE
CUSTOMER_ID (FK)
ORDER_STATUS
ORDER_TOTAL
SALES_REP_ID
PROMOTION_ID

12



ORACLE Enterprise Manager Cloud Contral 12¢
ﬂ Enterprise = gl Targets « * Faworites = (@ His

Setup -

1} EMREP @

Oracle Database = Performance »  Availability = Schema = Administration -

SELECT *

from DEMO. CUITOMERS C, DEMO.ORDERS O
WHEERE O.CU3TOMER TD = C.CUSTCOMER TD
-- Join predicate

AND C.CU3TOMER _ID = :wl

-- filter predicate

and ©.ORDER_SJTATUS = "PENDINGT
-—filter predicate

OERDER BY ORDER DATE

-- sorting

Details

Select the plan hash value to see the details below,  Plan Hash walue | 3311695933 j

Statistics ~ Activity  Plan  Plan Contral  Tuming History  S0L Monitoring

Summary

Active Sessions
p B R R P (Y |

=,

Sep 12, 2012

General
Module sglplus@oem1z.intra (THS V1-V3)
Ackion
Parsing Schema 5v5
PLJSCL Source (Line Murber) Mok Applicable
30L Profile nja
S0L Plan Baseline nja

Shared Cursors Statistics
Total Parses 9,964
Hard Parses 5
Child Cursars 1
Loaded Plans 1
Invalidations 4
Largest Cursor Size (KB) 39,36
all Cursor Size (KB) 39,36

Pl o d T oo 44 AR LA A e AR SRAT AL ee

048 1055 11:00 11:05 11:10 11:15

11:35 11:40 11:45

Activity By Wailts

0% Ml Remaining Waits(17. 7%)
W User 1/O Wiaitsf0,4%:)
W CPUE1.99%)

Execution Statistics
| Total Per Execution

Lctivity By Time
Elapsed Time (sec) &,565.92
CPU Time (sec) 5,622,993
Waik Time (sec) 1,242,93

Elapsed
30L Time (sec) 6,865,92
PLISGL Time (sec) 0,00
Jawa Time {sec) 0,00

Other Statistics
Per Row |Executinns that Fetched all Rows (%6) 99,93

Executions 9,964 1
apsed Time {sec) 6,865.92
CPU Time (sec) 5,622,99
Euffer Gets 222,093,121

Average Persistent Mem (KB) 12,23
Averaqe Runkime Mem (KE) 9.58
0.69 Seriglizable Aborts O

1.00

be Mo
6 Slemn
1 bzoleke Mo
311,95 Child Latch Mumber 0
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SQL ID: 77u8mb8wh929d

® st Capture and Last Capture Snap 1Dz refer to Snapshot IDs witin the snapshat range
® SELECT * from DEMO.CUSTOMERS C, DEMO.ORDERS O WHERE O.CU...

ﬂ Plan Hash Value | Total Elapged Time(ms) m 1st Capture Snap ID | Last Capture Snap 1D

[1 [3311696933 | 2,169,002 | 3,555 | g4||

Back to Top

Plan 1(PHV: 3311696933) .
R SQL> @?/rdbms/admin/awrsqrpt

® Execution Plan
Back to Top

Plan Statistics

® % Total DB Time is the Elspssd Time of the SGL statement divided into the Totsl Datsbase Tme mutipled by 100~ EXECUtION Plan

_m

e Scthame | siatemont T | or Excouion | s snep Tota T R ) R

|Elapse.'d Time (m=) | 2,169,002 | 61013 | 9207 i [ SorT oRoER BY | 3 fse0 a3 looo001

[cPUTime ms) 1,571,534 526.45 9159 E [ nesteoLoors | F e Fo o0

il 3,355 F [ TABLE ACCESS BY NDEX ROMID [CUSTOMERS |1 a0 o oo

[Buter Gets | TesA00| 22312855 s [t [ MDEXUNQUE SCAN [cusToMERS_Pi i | o fpo:0c:01

o YT E— [6 [ TABLE ACCESS B INDEX ROWID [ORDERS ke B0 Fm [po:0:m

Iparse Calls | 3559 | 100 I 1360 [ [ MDEXRANGESCAN [cusTomER_ DK [18 | [z e [o0:00:01
Rows 3,553 1.00
[User o wist Tme (ms) | o |
[cluster vt Time (ms) | o |
[#pplication st Time (ms) | o |
|Concurrenc:\,f Wait Time (ms) | u] | |
[Imvalitations | o |
|Versi0n Count | 1 | |
[sharable Mem(KE) | 39| |

14
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| Martin Decker
0 Begriffe
B Cardinality (# Rows)
B Selectivity ( [0..1] - Multiplikator: 1 -> 100%, 0 -> 0%)
B Row Source Operation
B Access Method: TABLE ACCESS FULL, INDEX RANGE SCAN,...
B Join Method: Nested Loop, Hash Join, Sort Merge Join, MJC
B Join Order
_______m _Predicate Information(*) .
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | | | | 8 (100) | |
| 1 | SORT ORDER BY | | 8 | 1560 | 8 (13)| 00:00:01 |
| 2 | NESTED LOOPS | | 8 | 1560 | 7 (0)] 00:00:01 |
| 3 TABLE ACCESS BY INDEX ROWID| CUSTOMERS | 1] 150 | 2 (0)] 00:00:01 |
|~ 4 | i’ INDEX UNIQUE SCAN | CUSTOMERS PK | 1] | 1 (0)] 00:00:01 |
|* 5 | e) TABLE ACCESS BY INDEX ROWID| ORDERS | 8 | 360 | 5 (0)] 00:00:01 |
|* 6 | INDEX RANGE SCAN | CUSTOMER IDX | 16 | | 2 (0)] 00:00:01 |

Predicate Information (identified by operation id):
4 - access ("C"."CUSTOMER ID"=:V1)
5 - filter("O"."ORDER_STATUS"='PENDING') 15
6 - access ("O"."CUSTOMER ID"=:V1)




O ptimizer - Inputs RA-SCLUTIONSIET
Mastering Oracle Performance, High Availability, Manageability
Martin Decker

[0 Datenbank-Version, z.B. 11.2.0.1

O Initialisierungsparameter, z.B.
optimizer_features_enable=11.1.0.7.0

[0 Objekt-Statistiken (Table, Column, Index Statistics gesammelt
mit dbms_stats.gather_database|schema|table_stats)

[0 System-Statistiken (gesammelt mit
dbms_stats.gather_system_stats)

[0 Datenbank-Schema (Tabellenstruktur, vorhandene Indizes,
Constraints, etc.)

O Plan Stablity Informationen (Stored Outlines, ab 10g: SQL
Profiles, ab 11g: SQL Plan Baselines)

O Cardinality Feedback (ab 11gR2: Riick-Ubermittlung der Row-
Source-Operation Cardinalities nach Abschluss der Ausfiihrung
an den Optimizer)

[0 aktuelles Datum (z.B. wenn Query die Funktion ,sysdate"
enthalt)

O HINTS 6




SQL-Tuning - Uberlegungen AV

[0 Welcher Teil des Ausfuhrungsplans verursacht
den hochsten Resourcenverbrauch? (Buffers)

[0 Genauigkeit Cardinality Estimates?

[0 Ineffizienter Access-Path bei Nested Loop Join
far Inner Loop?

[1 Kartesisches Produkt? (Merge Join Cartesian)

[0 Join Order: Startet die Ausfuhrung bei der
bestmoglichen Tabelle?

[0 Join Order: Werden Tabellen gejoined, die
keine Join Condition haben?

17
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LQ ‘-'

0O4-customer-lastorders-repro.sql:

set termout off

variable v1 number;

exec :v1 := 1001;

SELECT /*+ GATHER PLAN STATISTICS */ * from DEMO.CUSTOMERS C,
DEMO.ORDERS O

WHERE O.CUSTOMER ID = C.CUSTOMER ID -- join predicate
AND C.CUSTOMER ID = :vl1 -- filter predicate
and O.ORDER STATUS = 'PENDING' --filter predicate
ORDER BY ORDER DATE -- sorting

set termout on
set lines 300

set pages 1000
select * from table(dbms xplan.display cursor(null,null, 'ALLSTATS LAST'))

18
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SQL> @04-customer-lastorders-repro.sql

PLAN TABLE OUTPUT

SQL ID 4lnma72ka65cy, child number O

SELECT /*+ GATHER PLAN STATISTICS */ * from DEMO.CUSTOMERS C,

DEMO.ORDERS O WHERE O.CUSTOMER ID = C.CUSTOMER ID -- join predicate
AND C.CUSTOMER ID = :v1 -- filter predicate and
O.ORDER_STATUS = 'PENDING' —-—-filter predicate ORDER BY ORDER DATE --
sorting

Plan hash value: 3311696933

| Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers |
| 0 | SELECT STATEMENT | | 1 | 1 100:00:01.64 | 22300 |
| 1 | SORT ORDER BY | | 1 | 8 | 1 |00:00:01.64 | 22300 |
| 2 | NESTED LOOPS | | 1 | 8 | 1 |00:00:01.64 | 22300 |
| 3 TABLE ACCESS BY INDEX ROWID| CUSTOMERS | 1 | 1 ] 1 1]00:00:00.01 | 3
| * 4 | INDEX UNIQUE SCAN | CUSTOMERS PK | 1 | 1 | 1 ]00:00:00.01 | 2 |
| * 5 | TABLE ACCESS BY INDEX ROWID| ORDERS | 1 | 8 | 1 |00:00:01.64 | g 22297 |
| * 6 | INDEX RANGE SCAN | CUSTOMER_IDX | 1 | 16 | 700K|00:01:02.62 | 1467 |

spalten fur Ausggbe gekirzt

Predicate Information (identified by operation id):

4 - access("C"."CUSTOMER ID"=:V1)
5 - filter("O". "ORDER_STATUS"= 'PENDING"')
6 - access ("O"."CUSTOMER ID"=:V1)
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[0 (1) Cardinality Estimates verbessern -
Histogram

[0 (2) Reduzierung der Buffer Gets durch
Reorganisation (Sortierung) der Tabelle

0 (3) Index-Selektivitat verbessern

20
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SQL> @04-customer-lastorders-repro.sql

PLAN TABLE OUTPUT

SQL ID 4lnma72ka65cy, child number O

SELECT /*+ GATHER PLAN STATISTICS */ * from DEMO.CUSTOMERS C,

DEMO.ORDERS O WHERE O.CUSTOMER ID = C.CUSTOMER ID -- join predicate
AND C.CUSTOMER ID = :v1 -- filter predicate and
O.ORDER_STATUS = 'PENDING' —-—-filter predicate ORDER BY ORDER DATE --
sorting

Plan hash value: 3311696933

| Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers |
| 0 | SELECT STATEMENT | | 1 | | 1 |00:00:01.064 | 22300 |
| 1 ] SORT ORDER BY | | 1 8 | 1 |00:00:01.64 | 22300 |
| 2 | NESTED LOOPS | | 1 8 | 1 |00:00:01.64 | 22300 |
| 3 TABLE ACCESS BY INDEX ROWID| CUSTOMERS | 1 | 1 ] 1 |100:00:00.01 | 3
| * 4 | INDEX UNIQUE SCAN | CUSTOMERS_PK | 1 | 1 ] 1 |100:00:00.01 | 2 |
| * 5 TABLE ACCESS BY INDEX ROWID| ORDERS | 1 | | |00:00:01.64 | 22297 |
| * 6 | INDEX RANGE SCAN | CUSTOMER_IDX | 1 | 16 700K [Y00:01:02.62 | 1467 |
Starke Abweichung bei
Predicate Information (identified by operation id): Cardlnallty_schatzung
(16 vs 700.000)
4 - access("C"."CUSTOMER ID"=:V1) o)
5 _ Filter("O" "ORDER STATUS"—!DENDING') Woher kommt der Wert 16

6 - access("O"."CUSTOMER_ID"z:Vl)
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SQL-Tuning (2) Cardinality £ -50LUTIONS.NE |

Martin Decker

0 DBA_TAB_COL_STATISTICS fur Tabelle ORDERS, Spalte
customer_id, (@02-col_stats.sql)

COLUMN STATISTICS ORDERS

Name Analyzed Null? NDV Density # Nulls # Buckets Sample AvgLen Lo-Hi Values
customer_id 11-SEP-12 N 600 .0§§§ZE:>O 1 1000000 5 1 | 100000

order date 11-SEP-12 Y 1000000 .000001 O 1 1000000 8 09/14/2002 09:01:10 |
08:39:41

order id 11-SEP-12 N 1000000 .000001 O 1 1000000 5 1 | 1000000

order mode 11-SEpP-12 Y 2 .500000 O 1 1000000 7 direct | online
order status 11-SEpP-12 Y 2 .500000 O 1 1000000 10 COMPLETED | PENDING
order total 11-SEP-12 Y 622208 .000002 O 1 1000000 5 100.01 | 10000
promotion id 11-SEP-12 Y 100 .010000 O 1 1000000 3 1 | 100

sales rep id 11-SEP-12 Y 100 .010000 O 1 1000000 3 1 | 100

[0 Number of Distinct Values (NDV): 63600
O Selectivity: 1 /NDV => 1/63600 => 0,0000157 => ~ 0,000016

[0 Number of Rows (Cardinality):
1.000.000 * Selectivity 0,000016 => 16 Rows

O Idee: Histogramm, um dem Optimizer die ungleiche Verteilung
bekannt zu machen

0 => PROBLEM: HISTOGRAMS / BINDS
O Demo: sqlplus "/as sysdba" @05-binds-histograms.sql

22



SQL Tuning - Idee 2 SRF- "u”
Ma

Anzahl der ORDERS Datenblocke mit

CUSTOMER_ID 1001 reduzieren

Reorganisation der Tabelle und

Sortierung nach CUSTOMER_ID,

ORDER_S

A

US

[l CREATE TABLE DEMO.ORDERS SORTED
AS SELECT * FROM DEMO.ORDERS
ORDER BY CUSTOMER ID, ORDER STATUS

[0 sqglplus / as sysdba @ 06-order-reorg.sql
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| Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers | Reads

\ 0 | SELECT STATEMENT \ \ 1| \ 1 |100:00:00.57 | 22300 | 2550 |

\ 1 | SORT ORDER BY \ \ 1| 8 | 1 |100:00:00.57 | 22300 | 2550 |

\ 2 NESTED LOOPS \ \ 1| 8 | 1 |100:00:00.57 | 22300 | 2550 |

\ 3 | TABLE ACCESS BY INDEX ROWID| CUSTOMERS \ 1| 1| 1 |100:00:00.01 | 3 | 0

|* 4 | INDEX UNIQUE SCAN | CUSTOMERS PK | 1| 1| 1 |100:00:00.01 | 2 | 0

|[* 5 | TABLE ACCESS BY INDEX ROWID| ORDERS \ 1| 8 | 1 |100:00:00.57 | \ 2550 |

|* 6 | INDEX RANGE SCAN | CUSTOMER IDX | 1| 16 | 700K|00:00:06.43 | 1467 | 0
nach reorg

| Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers |
\ 0 | SELECT STATEMENT \ \ 1 \ 1 |100:00:00.36 | 6331 |
\ 1 SORT ORDER BY \ \ 1 8 | 1 |100:00:00.36 | 6331 |
\ 2 NESTED LOOPS \ \ 1 8 | 1 |100:00:00.36 | 6331 |
| 3 | TABLE ACCESS BY INDEX ROWID| CUSTOMERS | 1 1 1 ]100:00:00.01 | 3
|* 4 | INDEX UNIQUE SCAN | CUSTOMERS PK \ 1 1 1 |100:00:00.01 |

| * 5 | TABLE ACCESS BY INDEX ROWID| ORDERS_ SORTED | 1 8 | 1 ]100:00:00.36 | @ |
|* 6 | INDEX RANGE SCAN | ORDERS SORT CUSTOMER IDX | 1 16 | 700K|00:00:05.79 | 1467 |

[0 Verbesserung, aber Ressourcenverbrauch fur
1 Zeile als Resultat immer noch zu hoch
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[0 Index-Selektivitat verbessern

[0 ORDER_STATUS: NDV 2 -
90% COMPLETED / 10% PENDING

create index DEMO.ORDERS CUST STATUS
on DEM0.0RDERS(ORDER_STATUS,CUSTOMER_ID)

COMPRESS 1;

[0 @ 07-order_status_index1.sql
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| A-Rows | A-Time | Buffers | Reads |
\ 0 | SELECT STATEMENT \ \ 1| \ 1 |100:00:00.57 | 22300 | 2550 |
\ 1 | SORT ORDER BY \ \ 1| 8 | 1 |100:00:00.57 | 22300 | 2550 |
\ 2 NESTED LOOPS \ \ 1| 8 | 1 |100:00:00.57 | 22300 | 2550 |
\ 3 | TABLE ACCESS BY INDEX ROWID| CUSTOMERS \ 1| 1| 1 |100:00:00.01 | 3 | 0
|* 4 | INDEX UNIQUE SCAN | CUSTOMERS PK | 1| 1| 1 |100:00:00.01 | 2 | 0
|[* 5 | TABLE ACCESS BY INDEX ROWID| ORDERS \ 1| 8 | 1 |100:00:00.57 | \ 2550 |
|* 6 | INDEX RANGE SCAN | CUSTOMER IDX | 1| 16 | 700K|00:00:06.43 | 1467 | 0
nach Index
| Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers |
\ 0 | SELECT STATEMENT \ \ 1 \ 1 |100:00:00.01 | 7
\ 1 SORT ORDER BY \ \ 1 16 | 1 |100:00:00.01 | 7
\ 2 NESTED LOOPS \ \ 1 16 | 1 |100:00:00.01 | 7
| 3 | TABLE ACCESS BY INDEX ROWID| CUSTOMERS | 1 1 1 ]100:00:00.01 | 3
|* 4 | INDEX UNIQUE SCAN | CUSTOMERS PK \ 1 1 1 |100:00:00.01 |
| 5 | TABLE ACCESS BY INDEX ROWID| ORDERS | 1 16 | 1 ]100:00:00.01 |
|* 6 | INDEX RANGE SCAN | ORDERS CUST STATUS | 1 16 | 1 |100:00:00.01 | 3 |

[0 Fast perfekt, evtl. noch ORDER_DATE in Index
aufnehmen, um Sortierung zu vermeiden
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Kurzer Einstieg in komplexes Thema

Qualifiziertere Aussagen treffen

B Vorher: statt DB ist langsam

B Jetzt: SQL_ID xzy verbraucht XXX Buffer
Gets

Next Steps:

B Hints, SQL Profiles, SQL Plan Baselines

Scripts unter:

http://www.ora-solutions.net/demos/DOAG2012/2012-K-DB-Decker-Manuelles_Oracle_SQL_Tuning-Scripts.zip
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