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Overview

« What is cardinality?

CBO estimate of the number of rows produced by a
row source or combination of row sources.

| Id | Operation | Name | Bgus=s Bytes | Cost ((3CPU) | Time

| 0 | SELECT STATEMENMT | | ZL0g | 1lo0z:zs (Z8) | 00:-0z:-z4 |
| 11 P COOBRDIMNATOR | | | | |
| 2 | PX SEMD» QC (PANDOIM) | :TQloooz | ZE0g8 | loZzs (28| 00:0Z:Z24 |
| 23 S0RT GROUP BY | | ZLOg | loz:ig (28) | 00:-0zZ:24 |
| 4 | P RECEIVE | | ZL0g | 1lo0z:zs (Z8) | 00:-0z:-z4 |
| 5 P BENL HASH | -TQloool | 2508 | 10:zZ:28 (28) | 00:-0z:z24 |
| & | SORT GROUPR EY | | 2508 | lo0z:zZs (Z28) | 00:0zZ:z24 |
1+ 71 HAZH JOIM | | Z299M| 8338 (1) 00:-01:E7 |
| 2 | BUFFEER =S0RT | | | |

| a P RECEIVE | | 1a38 | 39 (&) 00:00:0l1 |
| 10 | Pi SEND» BROADCAST | -TQloOooo | 1le3g | a9 (&) Qo-ao-al |
|* 11 | TAELE ACCE2S FULL| PROL_FCTE MV | 1638 | 29 (&) 00:00:0al1 |
| 1z | P BLOCE ITERATOR | | 241M| 2127 (1o) | 00:-01:E4 |
|* 13 | TABELE ACCE:S FULL | WEEE_FACT | S41M| B1E7 (1o) | 00:-01:54 |
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Overview cont’d

« How important is cardinality?
Cardinality drives
- Access Paths
Full Table Scan, Index Lookup, Rowid
- Join Method

Nested loop, Sort merge, Hash join, Cartesian

- Join Order
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Overview cont’d

« What is cardinality analysis?

A 4

Execution Plan
Cardinality
E-ROWS

Analyze
Correct cardinality
Rerun the SQL

|dentify tables with
mismatched rows

Row Source Plan
Actual Rows
A-ROWS

A
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SQL Plan/Statistics Utilities
cont’d

Dynamic Views

« V$SQL, V$SESSION
sgl_id, child_number

« V3SQL PLAN_STATISTICS ALL
cardinality -> E-ROWS

last_output_rows -> A-ROWS

- 10046 EVENT

- alter session set statistics_level=all
- [*+ gather_plan_statistics */
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SQL Plan/Statistics Utilities

cont’d
DBMS XPLAN

« select * from table(dbms_xplan.display_cursor(null,null, 'ALL"));
- plan of the last executed SQL

« select * from TABLE(dbms_xplan.display_cursor('&SQL_ID',
&CHILD_NUMBER));

- plan of particular SQL in memory
« select * from TABLE(dbms_xplan.display cursor('&SQL_ID',
&CHILD _NUMBER,'ALLSTATS LAST");
- E-ROWS and A-ROWS with gather_plan_statistics or
alter session set statistics_level=all
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Case Study - Issue

Z0L> SELECT 5576, 'ERTI', 777778, SYSDATE, 'WEEELY', '0000&',
2 'WEEELY JECTOR1', 3UM (nrx), 3UM (trx), 3UM (nun),

SUM (tun), COUNT (1), gtr

FROM WEEELY SECTOR1 VIEW

GROUP BY 5576,

'ERTA!',

e,

SYVSDATE,

'WEEELY',

10 ‘'0oooos’,

11 'WEEELY SECTORL',

12 gtr:

W -1 oAk W

Elapsed: 21:55:35.08

CREATE OFR REPLACE FORCE WIEW WEEELY SECTOR1 WVIEW A3

SELECT coll, colz, ..., 2UM{colill), S3UM(collZ),

FROM week dim wk, prod fetr wv p, wkt channel channel lookup,
mkt period mktgui, cust period bridge sib, cust addr dfca,
week fact £,

[(BELECT max(week rowid) A3 max week rowid
FROM week fact WHERE wkt ssk = '00006') maxweek

WHERE <f£.wkt ssk = '0000&' AND f.week rowid = wk.week rowid
MND f.week rowid »>= (maxweek.max week rowid - 51) AND p.mkt id = 3
MND £f.wkt ssk = p.extract _mkt ssk MID p.hier type = 'CORP'
LMD f.prod ssk = p.prod ssk
LAND channel lookup.channel rowid = f.channel rowid

LAND mwktgui.extract type cd = 'EARLYVIEN!
LAND channel loockup.wkt prd gul rowid = wktgul.mkt prd gul rowid
AND mwktgui.mkt ssk = p.wkt_ssk AND mktgul.wkt ssk = '0000g6°

AND zib.cust rowid = f.cust _rowid AND dfca.cust cct_id = sib.cct_id
LMD dfca.period od = sib.period cd
AND mwktgui.extract prd cd = sib.periocd cd

GROUP BY coll, cold, ...:
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Case Study - Analysis

| Id | Operation | Hame | Bows | Bytes |TenpSpc| Cost (%CPUN | Time | Pstart| Pstop |
| 0 | SELECT STATEMENT | | 2 177 | | 11187 (81 o0:0z2:37 | | |
| 11 S0RT GROUER EY | | 2 177 | | 11187 (81| o0:0z:37 | | |
| | WIEW | WEEELY ZECTORL WIEW | 2E07 | ZOTKE| | 11185 (81| o0:0z:37 | | |
| | Z0RT GEROUPR ET | | 2607 | 10ZE5E| ZZZ4E| 1ll1sk (80 o0:0z:37 | | |
| 4 | NESTED LOOPS | | 2607 | 10ZE5E| | 11124 (80 o0:0z:37 | | |
|+ & | HASH JOIM | | 35EE | 13K | | loz01 (8] 00:02Z:E23 | | |
| & | TABLE ACCESS FULL | WEEK DTM | EZz | 5264 | | 3 {0y | oo:00:01 | | |
| 71 MESTEL LOOPS | | 35E6 | 878K | 10197 (8) ] 00:02:23 | | |
| g 1 HESTED LOOFS | | 3610 | S28K| | 5120 (20 ] 00:0Z2:09 | | |
1= 21 HASH JOIN | | L | 183 | | 2171 {10y O0:-01l:55 | | |
| 10 1 NESTED LOOPS | | L | 1Be | | 2163 {10y OO:-01l:E55 | | |
| 11 | MESTED LOOFPS | | L | &7 | | 2167 {10y OO:-01l:E55 | | |
| 1z | TIEW | | L | 1= | | 21z7 (100 ] 00:0L: &4 | | |
| 1z | S0RT AGGREGATE | | L | 10 | | | | | |
| 14 | P COQRDINATOR | | | | | | | | |
| 15 | P ZSEND QC (PRAEDOM) | :TQlaooao | 1| 10 | | | | | |
| 15 | S0RT AGGREGATE | | L | 10 | | | | | |
| 17 | P BLOCE ITERATOE | | FEM| ZEOM| | 217 (10 | o0:01: &4 | B 5
|* 18 | TRELE ACCESS FIMLI | T|T'R'RT-€_T<‘JI.F‘T | sV 3E0M| | s1E7 (10) ] Oo:01: &84 | E | |
|+ 1% | TABLE ACCESS FULL | PROD FCTR MV | 1 | | Ed | | 339 (&) | O0:00:01 | | |
|* Z0 | TAELE ACCESS BY INDEX BOWIL | MET_PERIOD | 1| g9 | | z {0y | od-00:01 | | |
|* 21 | INDEX RANGE SCAN | PE_MET THD: | 4 | | | 1 {0y | od-00:01 | | |
| ZZ | TABLE ACCESS FULL | MET_CHANNEL | 123 | 537z | | 4 (0) 1 Oo-o0:-01 | | |
| 23 1 FARTITION PANGE SINGLE | | 12z43 | E2ZK | | 1013 (2) ] 00:-00:1%5 | 51 S
|+ 24 | TAELE ACCESE BY LOCAL IMDEX ROUID| WEEK FACT | 12242 | E2ZK | | 1012 (2) ] 00:00:1%5 | 5 |
|+ E& | INDEX PAMNGE SCAN | WEEK FACT_IDX IEZ | 320K | | £l (&) 00:00:01 | E |
| ZEe | PARTITION LIST ITERATOR | | 1| zo | | 1 {0y oo:00:01 | EEY | EET |
| Z7 1 TAELE ACCES: BT LOCAL INDEX ROWID | CUST_PERIOD_ERIDGE | 1| zo | | 1 {0y oo:00:01 | EEY | EET |
|+ 28 | IMNDEX UNIQUE SCAN | CUST_PERIOD_ERIDGE QTR | 1| | | u] {0y oo:00:01 | EEY | EET |
| Z9 | FAPRTITIOM LIST ITERATOER | | 1| Zd | | 1 {0y oo:00:01 | EEY | EET |
| 20 | TAELE ACCESS BY LOCAL INDEX BOWID | CUST_ADDER | 1| 4 | | 1 {0y oo:00:01 | EEY | EET |
|* 31 | INDEX UMIQUE 3CaN | CUST_ADDE_TIDk1 | 1| | | u] {0y | oo:00:01 | EEY | EET |

£ - access ("F"."WEEE_ROWID"="WE"_ "WEEE_ROWID")
2 - access ("CHANNEL_LOCEUP"."MET_PRD_CUI_ROWID"="METGUI"."MET_ PRI GUI_EROWID")
18 = filper (U"MET SSK"='0000A' )
15 - filcer("P"."MET_ID"=3 AND "P"._"EXTRACT MET_S5K"="00006' AND "P"_"MET_ ZEK"='0000&' AND "P"_"HIER _TYPE"='CORID')
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Case Study - Analysis cont’d

Table Name Cardinality (autotrace) Actual Rows (manual select)

WEEK DIM 522 522

WEEK _FACT 36M 36641302

PROD_FCTR_MV 1 42

MKT_CHANNEL 199 199

SQL> select cownt(*) from PROD_FCTRNV p | Ia | Opersrion | Neme | Rews | Byres | €
Z where P_MET_ID=3 AND P_EMTRACT MKT S8K='00008'  ——————m oo o e e e e e
3 AND P_MET_SSE='0000&' AND P.HIER TYPE='CORP' | 0O | SELECT STATEMENT | | 1 ] z4 |
4 f | 1| S0RT AGGREGATE | | 1| zd |

1= z 1 TAELE ACCEZE FULL| PROD_FCTR MV | 1| zd |
COUNMT (*) e e
4z Predicate Information (identified by operation id):

2 - filter ("P"."MET_ID"=3 AND "P"."EXTRACT MET_ =S3E"='0000&' AND
"pUO"MET SSE"='00008' ANL "P"_"HIEER TYPE"='CORP')
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Case Study - Analysis cont’d

Table/Column Statistics — PROD _FCTR_MV

Hurber

of Rows Elocks

Empty Average
Elocks Space

Chain Average
Count Row Len

EXTRACT MET SSK
MKT 353K

MKT ID
HIER_TYPE

Column
Details

VARCHLRZ (5)
VARCHLRZ (20
NUMEER (16,0
VARCHLRZ (20

Distinct
Values

MNumber
Den=zity Buckets

aoolio 100
oool1 T3
aoolio 91
aoolio 5

MNurber
Nulls HISTOZRELM

0 FREQUENCY
296 FREQUENCY
0 FREQUENCY
0 FREQUENCY
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20L> zelect count(*) from PROD_FCTR_MV p 20L* =elect count(*) from PROD_FCTE_MV p

£ where P_MET_ ID=3 £ where P_MET_ Z3E='0000g"

3 i 3

COUNT (*) COTNT (*)

le2 1l&3

Execution Plan Execution Plan
Plan hash wvalue: 1263706347 Plan hash wvalues: LZ&270&6347
| Id | Operation | MName | Rows | Bytes | | Id | Operation | Name | Rows | Bytes |
| 0 | SELECT STATEMENT | | 1] L I 0 | SELECT STATEMENT I | 1] & |
| 1| S0RT AGGREGATE | | 1 | 5] | 1 | S0RT AGGREGATE | | 1 | & |
1= z 1 TABLE ACCESE FULL| PROD_FCTR MW | 1e3 | g45 | |1+ & | TABLE ACCESE FULL| PROD_FCTR MW | 1&9 | 1014 |
8QL> select count(*) from DPROD FCTR MV p ZQL> select count(*) from PROD_FCTE NV p

Z where P_EXTRACT MET S3K='00006" 2 where P HIER TYPE='CORD'

] ; 3

COUNT(*) COTHNT (*)

159 2441

Execution Plan Execution Plan
Plan hash walue: 12869706547 Plan hash walus: 1263705347
| Id | Operation | MName | Rows | Bytes | | Id | Operation | Hame | Rows | Eytes |
I 0 | SELECT STATEMENT I I 1] g | I 0 | SELECT STATEMENT I I 1] 7
I 1 | S0RT AGCGREGATE I I 1] g | I 1 | BORT AGGREGATE I I 1] 7

|* 2z | TABLE ACCESS FULL| PEOD FCTE MW | 19 | 1014 | [+ 2 | TAELE ACCESS FULL| IPROL FOTR MV | 2441 | 17087 |



Case Study - Analysis cont’d

» Strong column correlation
« Limitation of CBO — assume no column correlation
« CBO overestimate the selectivity

SELECT distinct mkt_id, mkt ssk, extract mkt ssk
FROM PROD FCTR_MV

where mkt_id = 3;

One record returned.



Case Study - Solution

 Hints —use hash ...
« DBMS STATS.SET COLUMN_ STATS

density=>1 for ‘extract_mkt_ssk’, ‘mkt_ssk’
« optimizer_dynamic_sampling = 4

optimizer_dynamic_sampling = 4
Elapsed: 00:43:31.94
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Case Study - Solution cont’d

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (3CPU) | Time | P=starc| Pstop |
| 0 | SELECT STATEMENT | | | 177 | | 1les23 (10| 00:03:53 | | |
| 1 | P COORDIMATOR | | | | | | | | |
| z | Pi SEND QC (RANDOM) | :TQz0005 | | 177 | | 16633  (10)| 00:03:53 | | |
| 3 S0RT GROUP EY | | | 177 | | 16633 {10} | 00:03:53 | | |
| 4 | I RECEIVE | | 3| 177 | | 16633 {10} | 00:03:83 | | |
| 5 P¥ SEND HASH | :TQzooo4 | | 177 | | 16633 (10| 00:03:53 | | |
| & | S0RT GEOUP EY | | 31 177 | | 1ee33 (10| 00:03:53 | | |
| 7o VIEW | WEEELY ZECTOR1_VIEW | 1117EI GEM| | 18587 (10| 00:03:53 | | |
| 2 | S0RT GEOUP EY | | 1117E]| 310M| 658M| 1&587 (10| 00:03:53 | | |
| I IX¥ RECEIVE | | 1117E| Z10M| | 16842 {10} | 00:03:E2 | | |
| 10 | Ik ZEND HAZH | -TQz00o0z | 1117E]| 210M| | 1efd4z {10y | 00:03:52 | | |
|+ 11 | HASH JOIN | | 1117E| 210HM| | 1le&4z (10} | 0O0:03:52 | | |
I 12 | PX BLOCE ITERATOR | | 73Z7EI 1&7M| | 4480 (8) ] 00:01:03 | 11 |
I 13 | TABLE ACCESE FULL | COUST_ADDE | T3IZTEI 1&7HM| | 4480 (8) ] 00:01:03 | 11 |
| 14 | EUFFER 30RT | | | | | | | | !
| 18 | I RECEIVE | | 103ZE]| Z72M| | 1zZ00& {10y | 00:0Z:45 | | |
| 1& | ¥ SEND EROADCAST LOCAL | :TQzoooz | lOSZE| Z72M| | 1z005 {10} | 00:0Z:4% | | |
|+ 17 | HASH JOIN | | 10O3ZE| Z78M| | 1lz005 (10| 00:0Z:4% | | |
| 18 | EUFFEE SORT | | | | | | | | |
| 13 | P RECEIVE | | LEZ | &ZE64 | | 3 {0y 00:00:01 | | |
| &0 | DX SEND EROADCAET | -TQz0000 | EZZ | BZE64 | | 3 {0y 00:-00:01 | | |
Izl | TAELE ACCESE FULL | WEEE_DIN | Lzz | BZed | | 3 (0) ] oo-oo-0L1 | | |
|+ zZE | HASH JOIN | | l03ZE| ZeEM| | 11238 {10} | 00:0Z:4%5 | | |
I 23 | P ELOCE ITERATOR | | 1ZM| ZZ9M| | 2716 (30 00:00:3% |[EEY(50Q) |[EET(50)1
| 24 | TAELE ACCESS FULL | CUOST_PERIOD EBRIDGE | 12M| Zz9M| | £71& (90 00:00:3% |EEY(50Q) |[EET(30)1
| &5 | EUFFER S0RT | | | | | | | | |
| zg | I LECEIVE | | 1lleE]| ZEOM| | BSZle (3| 00:0Z:10 | | |
I z7 | P SEND BROADCAST LOCAL | :TQzoool | 1llgE| ZEOM| | DEle (20 00:0Z:10 | | |
|+ 28 | HASH JOIN | | 111EE| ZE0M| | 2Zle (20 00:0E:10 | | |
| z% | TAELE ACCESE FULL | MET_CHANNEL | 133 | 5373 | | z 0y 00:-00:01 | | |
|* 30 | HAZH JOIN | | 18Z&E]| BEEM| | 905 {9y 00:0Z:09 | | |
|*+ 31 | TAELE ACCEZS EY INDEX ROWID | MET_PERIOD | 1] a3 | | z {0y 00:-00:01 | | |
|+ 3Z | INDEX RANGE ZSCAN | PE_MKT_IND: | E3| | | 1 (0) ] oo-oo-0L1 | | |
|+ 33 | Hizp JOIIL ! = Z07M| | 2194 (3] 00:0E:0% | | |
|+ 34 | TAELE ACCESS FULL | PROD_FCTE MV | 35 |1 [2los | | 33 ta) | 00:-00:01 | | |
I 35 | NESZTED LOOFE ] I 1837EI 113M| | Sl4a (9] 00:0E:09 | | |
| 36 | TIEW | | 1] 13 | | 8127 {10)| 00:01:54 | | |
I 27 1 Z0RT AGGREGATE | | 11 10 | | | | | |
| 22 | P COORDIMNATOR | | | | | | | | |
I 3% | PX SEND QC (RANDOM) | :TQlo0o0 | 11 io | | | | | |
| a0 | S0RT AGGREGATE | | 11 io | | | | | |
| a4l | P¥ BLOCK ITERATOR | | 2EM| IE0M| | 8127 {10)| 0O0:01:54 | | |
|+ 42 | TAELE ACCE22 FULL | WEEE_FACT | 26M| ZEOM| | 8127 {10)| 00:01:E4 | 1| E
| a3 | PARTITION PANGE ZINGLE | | 1837El 1M | lol= fZ)| 00-o0-ls | | |
|+ 44 | TAELE ACCESS BY LOCAL INDEX ROWIL| WEEE_FACT | 1837E| 1M | 1013 (2)| 00:00:15 | | |
|+ 45 | INDEX BANGE SCaN | WEEE FACT_ IDX TE3 | F30E| | | 51 ta) | 00:-00:01 | | |
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Case Study - Summary

« Optimizer_dynamic_sampling changed from 2 to 4
« Query elapsed time improved from ~22 hours to ~44 minutes

1400
1200
1000
800-
600
400
200-

[l Before
H After

Elapsed Time (Minutes)



Items Learned in this Session

* Quick problem identification of suboptimal query plan
using cardinality analysis

» Approaches to correct cardinality
« Usage of Oracle query tuning utilities
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Questions?
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