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 Martin Klier
e Solution Architect and
Database Expert

* My focus
- Performance Optimization
- High Availability
- Architecture DBMS

e Linux since 1997
 QOracle Database since 2003
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4 Gold
ORACLE Partner

« Experts for Database Technology

- Concept
- Planning & Sizing

- Licensing
- Implementation and Troubleshooting n
« (et in touch

- Performing Databases GmbH
Wiesauer Stralde 27
95666 Mitterteich, GERMANY

- Web: http://www.performing-databases.com
- Twitter: @PerformingDB
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Warm-Up
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simplicity

simple
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awesome

IS the new

awful
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Knowing

matters

proof

matters more
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Basics
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Buffer*

select ... :

gllll

Sort, PGAs
Hash,
Merge
TEMP

~—  Tablespace
L P

Blocks

(Il
(i
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SQL

it INFORMATIONWEEK

Semantic H AS

(RAGLE
GROWN

A\ Up?
N\

Optimizer

'

Execution
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SQL # = 'select * from emp
here id=:a’ :
‘ where ld=a Library Cache
Syntax

Semantic

Optimizer

'

Execution =  Hard Parse*
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SQL # = 'select * from emp
‘ where id=:a Library Cache
Syntax
Semantic

Execution

= ,,Soft Parse*
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SQL # = 'select * from emp
‘ where id=:a Library Cache
Syntax '
Semantic
#
— i
#L I 1 Session
_ Cached
Execution Cursors
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SQL

'

Syntax

Semantic

oerforming
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# = 'select * from emp
where id=:a'

Library Cache

)

Execution

ﬁ
= ,,Very Soft Parse®“?
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SQL # = 'select * from emp
‘ where id=:a Library Cache
Syntax
Semantic
BIND
AWARE
Statistics-
(ex. Cardinality-)
Execution Feedback

@MartinKlierDBA The Bad One In Your Crop - SQL Tuning Analysis For DBAs 20/56



. form
Child Cursor Plans il -

0
S
SQL # = 'select * from Iemp
‘ where ld=:a Library Cache
Syntax

Semantic

Optimizer

'

Execution =  Hard Parse*
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SOL

# = 'select * from emp

'

where id=:a'

Library Cache

Syntax

Semantic

Parent

Selectivity ¢

--'—

Bind | o mm ==

Peek —
Optimizer
Execution

= ,Harder Soft Parse*
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Adaptive Cursor Sharing

Repeat all over:

« Execution

* Feedback statistics

 Hard Parse once

 Add new Child Cursor (reason ,Feedback Stats")
» Harder Soft Parse => Selectivity of bind

* Re-use Child Cursor

» Buffer in PGA (Session Cached Cursors)

 Re-use Session Cached Cursor
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Analysis

starts with asking

What's the problem?*
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My style
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Analysis a la Martin

Simplify your Toolset

 AWR or Statspack
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 SQL*Plus / SQLcl / SQL Developer (most recent)

 doms_xplan.display cursor()

WORKLOAD REPOSITORY report for
[ DBName | Did ] instanco ] instrum | _StartupTimo | Roleaso | RaC |

CHIWPROD 1065804552 chiwprod 1 13-Feb-16 10:02 11.2.0.4.0 NO
["CPus | Cores | Sockets | Memory (GE)

CHLUSWIB001 Microsoft Windows x86 64-bit 12 12 2 127.87

|_Snapid | Snap Time | Sessions | __ Cursors/Session __|
Begin Snap: 18916 03-Mar-16 11:00:33 265 55
End Snap: 18918 03-Mar-16 12:00:40 255 56
Elapsed: 60.12 (mins)
DB Time: 51.89 (mins)
Report Summary
Load Profile

[~ Per Socond | Per Transaction | —PerExec | —PerCall_|

DB Time(s): 0.9 0.0 0.00 0.00
DB CPU(s): 0.8 0.0 0.00 0.00
Redo size (bytes): 388,752.8 5,645.8
Logical read (blocks): 56,418.7 819.4
Block changes: 2,130.6 30.9
Physical read (blocks): 67.0 1.0
Physical write (blocks): 88.4 13
Read 10 requests: 62.3 0.9
Write 10 requests: 56.6 0.8

(@
kS

DBA

@ Oracle SQL Developer : /Users/usn/Documents/perfdb_technik/script/sql-ora/sql-dev-watcher/...
B a9 e @ O & W
—
...squ(op_bg_per_sql_expensive_objec(s.sqI X ||§_| prototypel.sql 3
SQL Worksheet | History |

>lEle-wa 88 &uelada 8
Worksheet | Query Builder |

1 ket SERVEROUTPUT ON;

2| v declare

3 sqlid varchar2(20);

4 childno number;

5 plantext varchar2(2000) ;

6 execstring varchar2(1000);

v/ badr varchar2(1000) ;

8 planr varchar2(1000) ;

9 badrank number;

10 begin

11 — sqlid := '9tfymslukgqgh2';

12 —— childno := 20;

13 badrank := 0;

14| v for badr in (select sa.sql_id,

15/ sp.child_number,

16 sp.plan_hash_value,

7 €a narcinn crhama name QNI PARCFN RV

Line 1 Column 1 Insert

Unix/Mac: LF
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Be yourself, use your
e Suspiciousness (don't believe the obvious)

 Mark-A eyeball for facts (look up thoroughly)

 Situation awareness (look beyond the horizon)

» Seat-of-your-pants-feeling and intuition
(trust instinct where to look first - often true, not always)

= K
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Go down to the second

 One hour has 3600 seconds

* Transactions per Second
* |Os per Second

* SQL Execs per Second
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Finding the culprit

Customer complains about multiple screens being slow - not all.
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Real-life example, Mar 13, 2016, Switzerland

vsic | osance L inainum [ St Time ] oease [ oA

CHIWPRQOD 1065804552 chiwprod 1 13-Feb-16 10:02 11.2.0.4.0

Platform : Memory (65;

CHLUSWI6001 Microsoft Windows x86 64-bit 12 12 2 127.87
~Snapld Snap Time

Begin Snap: 18916 03-Mar-16 11:00:33 265 5.5

End Snap: 18918 03-Mar-16 12:00:40 255 5.6

Elapsed: 60.12 (mins)

DB Time: 51.89 (mins)

We observed 60min of clock time
We had 12 cores for 60min = 720min plus x of time
DB used only 51.89 min (nearly 100% of 1 core)

Can this be overload? Check for single-threaded problem.
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Report Summary
Load Profile
I T =T
DB Time(s): 0.00 0.00
DB CPU(s): 0.8 0.0 0.00 0.00
Redo size (bytes): 388,752.8 5,645.8
Logical read (blocks): 56,418.7 819.4
Block changes: 2,130. 6} CPU 30.9
Physical read (blocks): 67. 0 1.0
Physical write (blocks): 88.4 1.3
Read |10 requests: 62.3 } 10 0.9
Write 10 requests: 56.6 0.8
Read 10 (MB): 0.5 0.0
Write 10 (MB): 0.7) 0.0
User calls: |:> 4,905.5 71.2
Parses (SQL): 2,046.4} CPU 29.7
Hard parses (SQL): 1.1 0.0
SQL Work Area (MB): 1.4 0.2
Logons: 04 0.0
Executes (SQL): 2,199.4 31.9
Rollbacks: 30.3 0.4
Transactions: 68.9
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Top 10 Foreground Events by Total Wait Time

S Event | Waits | Total Wait Time (sec) | Wait Avg(ms)

DB CPU 2971.,4 95. 4

log file sync 140,337 232,1 2 7.5 Commit
direct path read 152,563 30 0 1.0 User I/O
db file sequential read 62,612 23,2 0 .7 User /O
SQL*Net more data to client 35,544 11,6 0 4 Network
SQL*Net message to client 10,348,482 3,9 0 .1 Network
enq: TX - row lock contention 5 3,8 766 .1 Application
db file scattered read 7,948 2 0 .1 User I/O
SQL*Net more data from client 15,015 1,9 0 .1 Network
direct path write 7,600 1,4 0 .0 User 1/O

We had 95.4 % of 51.89 min = 49.5 min CPU activity.

Why? And is it related to what hurts the user?
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SQL ordered by Gets

« Resources reported for PL/SQL code includes the resources used by all SQL statements called by the code.
%Total - Buffer Gets as a percentage of Total Buffer Gets

%CPU - CPU Time as a percentage of Efapsed Time

10 - User I/O Time as a percentage of [Elapsed Time

ntal Buffer Gets: 203,500,151
(laptured SQL account for 80.9% of Tota

Buffer Gets | Executions | Gets per Exec | %Total
39,836,966 294 135,499.88 19.58 180.92 98,4 0 c5bpttzczmj5r IWACS SELECT mailingld, m
39,161,524 290 135,039.74 19.24 172.27 99,9 0 403dzpcdzg3pt IWACS SELECT mailingld, m

9,689,820 121 79,254.71 4.71 16.63 99,5 0 drzjvrr83hul0q rueckmto@DEBSCTC0098 SELECT goodsinPos
8,392,022 240,880 34.84 412 4451101,3 O fvgsk34swhm9b blumca@chluzctc1431 SELECT tuld, tuNo, t
6,211,310 240,891 25.78 3.05 14.68 1025 0 70rxm16vmf54r blumca@chluzctc1431 SELECT LU.SKUID F
6,071,773 T 867,396.14 2.98 23.96 99,7 0 d5msj347tupum cukicjo@chluzcwm1108 SELECT collild, ware
4,886,489 11,742 416.15 2.40 13.36 95,2 2 brz36vgcc762v iWACS SELECT clientld, flag
4,209,341 60 70,1565.68 2.07 17.45 1008 O g7s9p5dyx5uu2 iWACS SELECT clientldPrj, v
4,182,909 59,693 70.07 2.06 11.52 99,8 0 ag48gvqdrféfb IWACS SELECT clientld, dtsl
3,341,004 63 53,031.81 1.64 12.23 99,7 0 b2g63rnz0xts1 iselich@chluzcwm1181 SELECT warehouses
3,022,973 133 22,729.12 1.49 84.83 70,2 30,2 2301utnadpd58 nedderra@DEBSCTCQ0099 SELECT storagelocs
2,623,385 2,186 1,200.08 1.29 7.27 1034 O aj99nfbdyuvgt blumca@chluzctc1431 SELECT tuld, storage
2,456,341 821,471 2.99 1.21 16.59 94,1 0 0xfa1r30mkOv3 iWACS SELECT rackld, rackl
2,423,654 294 8,243.72 1.19 7.06 100,2 O 96v0ussgxx860 broemeha@DEBSCTC0139 SELECT goodsinld, v

Buffer Gets cause CPU load

We have two SQLSs, looking similar, causing 40% gets
Check their full SQL text

Ask: Can they be related to $PROBLEM ?
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SQL ordered by Elapsed Time

Resources reported for PL/SQL code includes the resources used by all SQL statements called by the code.

% Total DB Time is the Elapsed Time of the SQL statement divided into the Total Database Time multiplied by 100
%Total - Elapsed Time as a percentage of Total DB time
%CPU - CPU Time as a percentage of Elapsed Time
%I0 - User I/O Time as a percentage of Elapsed Timg
Captured SQL account for 29.4% of Total DB Time (s)
Captured PL/SQL account for 0.3% of Total DB Timg

Elapsed Time (s) m Elapsed Time per Exec (s) %CPU sQLId SQL Module SQL Text

180.92 0.62 581 98.45 0.00 c5bpttzczmj5r iWACS SELECT mailingld, mailingNo, s..

172.27 290 0.59 5563 99.88 0.00 403dzpcdzg3pt IWACS SELECT mailingld, mailingNo, s...
84.83 133 0.64 272 70.21 30.15 2301utna4pd58 nedderra@DEBSCTC0099 SELECT storagelLocationld, rack...
44.51 240,880 0.00 1.43 101.32 0.00 fvgsk34swhm9b blumca@chluzctc1431 SELECT tuld, tuNo, tuTypeld, x...
23.96 7 :> 3.42 0.77 99.69 0.00 d5msj347tupum cukicio@chluzcwm1108  SELECT collild, warehouseSitel...
19.38 810,384 0.00 0.62 97.30 0.00 1abbuggmwaswd iWACS SELECT tuTypeld, tuTypeGroup, ...
17.45 60 0.29 0.56 100.82 0.00 g7s9p5dyx5uu2 iIWACS SELECT clientldPrj, warehouseS...
16.63 121 0.14 0.63 99.51 0.00 drzjvrr83hulq rueckmto@DEBSCTC0098 SELECT goodsInPosld, warehouse...
16.59 821,471 0.00 0.53 94.11 0.00 0xfa1r30mkOv3 iWACS SELECT rackld, rackNo, warehou...
16.57 29,027 0.00 0.63 81.46 18.92 b5q7njhgacgdc langan@chluzctc1485 INSERT INTO SnJournalPrj (snJo...

Our two Top-Get SQLs are fast

But 'd5msj..." runs >3sec - bad if interactive
Ask: Is it part of the $SPROBLEM?
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Also checking
 SQL executions

» Shared memory usage / Version Count
(think: Child Cursors)

* Instance Parameters

* NLS settings

» Specials (Queues etc.)
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Elaborate
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SELECT *
FROM table(
DBMS_XPLAN.DISPLAY_CURSOR(
'&&SQL_ID',
null,
'COST,IOSTATS,LAST,ADVANCED,ADAPTIVE'

)
);
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Execution Plan

Example -1-
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SQL ordered by Gets

Resources reported for PL/SQL code includes the resources used by all SQL statements called by the code.
%Total - Buffer Gets as a percentage of Total Buffer Gets

%CPU - CPU Time as a percentage of Elapsed Time

%10 - User I/O Time as a percentage of Elapsed Time

Total Buffer Gets: 203,500,151
Captured SQL account for B0.9% of Total

2 i
FL-IGI [ S

39,836,966
9 161,524

9,589,820
8,392,022
6,211,310
6,071,773
4,886,489
4,209,341
4,182,909
3,341,004
3,022,973
2,623,385
2,456,341
2,423,654

Executions

294

2980

121
240,880
240,891
7
11,742
60
59,693
63

133
2,186
821,471
294

Finding the Culprit

Real-life example, Mar 13, 2016, Switzerland
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Gets per Exec | %Total | Elapsed Time (s) | %CPU [%IO| saLld | SQL Module SQL Text

135,499.88
135,039.74
79,254.71
34 .84
25.78
867,396.14
416.15
70,155.68
70.07
53,031.81
22,729.12
1,200.08
2.99
8,243.72

19.58
19.24
4.71
412
3.05
2.98
2.40
2.07
2.06
1.64
1.49
1.29
1.21
1.19

180.92 88,4
172.27 89,9
16.63 99,5
44.51101,3
14.68 102,5
23.86 99,7
13.36 95,2
17.45100,8
11.52 99,8
12.23 99,7
84.83 70,2
7.27103,4
16.59 94,1
7.06 100,2

Qe 0000

()

0,2

o o o

cSbpttzczmj5r IWACS

403dzpcdzgdpt IWACS

drzjvrrB3hulg rueckmto@DEBSCTC0098
fvgsk3dswhm8b blumca@chluzctc1431
T0rxm16vmf54r blumca@chluzctc1431
d5msj347tupum cukicjo@chluzewm1108
brz36vgec762v IWACS

g7s9pSdyx5uu2 iIWACS

ag48gvgdrféfb IWACS

b2qB3rnz0xts1 iselich@chluzcwm1181
2301utnadpd58 nedderra@DEBSCTCO0099
aj99nfbdyuvgt blumca@chluzctc1431
0xfair30mkOv3 IWACS

SELECT mailingld, mailingNao, s...
SELECT mailingld, mailingNao, s...
SELECT goodsInPosld, warehouse...
SELECT tuld, tuNg, tuTypeld, x...
SELECT LU.SKUID FROM TU SHUTTL...
SELECT caollild, warehouseSitel...
SELECT clientld, flagLuDispose...
SELECT clientldPrj, warehouseS...
SELECT clientld, dtsRestrictio...
SELECT warehouseSiteld, pickin...
SELECT storagelLocationld, rack...
SELECT tuld, storageLocationld...
SELECT rackld, rackNo, warehou...

96v0ussgxx860 broemeha@DEBSCTC0139 SELECT goodsinld, warehouseSit...
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SQL_ID c5bpttzczmj5r, child number ©

SELECT mailingId, mailingNo, senderId, invoiceRecipientId, recipientId,

Plan hash value: 2681284623

d | Operation | Name | E-Rows |E-Bytes|E-Temp | Cost (%CPU)| E-Time |
N/ © | SELECT STATEMENT ] | | | | 33988 (100) | |
|* 1 | FILTER I I I I I I I
| 2| SORT GROUP BY ] | 10204 | 5829K| 122M| 33988 (1)( 00:06:48)
|* 3 | HASH JOIN ] | 204K [ ] 113M| 17M| 24307 (1) [N 57 |
| 4 | _TABLE ACCESS FULL |_MA |\ BO52K| | 15425 (1)| 00:03:06 |
|* 5 | TABLE ACCESS BY INDEX ROWID| MAILING | 48469]| 26M | | 6674 (1)| 00:01:21 |
| 6 | INDEX RANGE SCAN | XIF2MAILINGPR] | 48521 || | | 393 (0)| 00:00:05 |

Peeked Binds (identified by position):

1 - (NUMBER): 109
2 - (VARCHAR2(30@), CSID=873): 'y'

Predicate Information (identified by operation id):

1 - filter(SUM("QTYORDERED")=>:3)

b B el R M AT L TG TN U MAT L ThGE SMATL IAGTION)

5 — filter(NLSSORT ("FLAGDISPATCHNOTEPRJI", 'nls_sort=""'BINARY_CI'"'')=NLSSORT(:2, 'nls_sort="'BINAR
Y_CI [ | })

6 — access("CLIENTIDPR]"=:1)
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Create two-column, function based index

Create index |_MAILING_TUNING 4

on MAILING (
NLSSORT("FLAGDISPATCHNOTEPRJ",'nls_sort="BINARY_CI"),
CLIENTIDPRJ
);
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Check back

SQL_ID c5bpttzczmj5r, child number @

SELECT mailingId, mailingNo, senderld,

Plan hash value: 2016964577

invoiceRecipientId, recipientId,

oerforming | S
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|E-Bytes| Cost (%CPU)| E-Time |

| Id | Operation | Name | E—Rows

| @ | SELECT STATEMENT J | ] | 8 (1e00) | ]
|* 1 | FILTER J | | |

| 2 | SORT_GROLIP_RY | | 1l 00| 8 (13)

| 3| NESTED LOOPS J | 1 | 600 | 7 (0) | 0o=08+0T |
| 4 | TABLE ACCESS BY INDEX ROWID| MAILING | 1 | 590 | 4 (0)| 00:00:01 |
|* 5 | INDEX RANGE SCAN | I_MAILING_TUNING_4 | 1 | | 3 (0)| 00:00:01 |
| 6 | ITABLE ACCESS BY INDEX RUWID| MALILCINGPUS [ 4 40 | 3 (0)| 00:00:01 |
| 7 | INDEX RANGE SCAN | XIF1IMAILINGPOS | 4 | | 2 (@) | 00:00:01 |

Peeked Binds (identified by position):

1 - (NUMBER): 401
2 - (VARCHAR2(3@), CSID=873): 'y'

Predicate Information (identified by operation id):

5 - access("MAILING"."SYS_NC@0090%"=NLSSORT(:2, 'nls_sort="'"BINARY_CI''') AND

"CLIENTIDPRI"=:1)

= access( MPT."MAILINGID ="MAILING". MAILINGID™)
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Estimated Rows
Estimated Bytes
Estimated Temp
Estimated Time

Real BG / Exec

824k

113M

122M

6:48s

135k

to

to

500

0:01s

1k
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Optimal Performance

HIGH

L Increased Attention/ Strong Anxiety
O Interest

4

<

=

14

O

E Boredom/ Complete
il | Depression Meltdown
1\ /
LOW HIGH

STRESS
SEVERITY & DURATION
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Execution Plan

Example -2-
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Impressions

Real-life example, Mar 23, 2016, United Kingdom

databases | e

oerforming E

Your reliability. Our concem.

SQL ID 1gfhnltiglixac, child number 0

timebase<=:2 AND mailordertype in (:3 , :4 , :5
IN | SELECT cv.value
FROM brandgroupreportingassign bga,

SELECT COUNT(*) FROM VolumesDetailView WHERE timebase>=:l
:7 ) AND (brand

WHERE cv.classvalueid = bga.brandId

AND

classValue ov
AND cv.classid

=1 AND bga.brandGroupReportingId = :8 )
Plan hash value: 4137551009%
| zd | operation Hame | starts | E-Rows |E-Bytes|E-Temp | Cost (%CPU}| E-Time | A-Rows | A-Time | Buffers | Reads |
L] SELECT STATEMENT 1 1E8K{100} 1 |00:00:42.68 EE51K 1512
1 SORT AGGREGATE 1 1 26 1 |00:00:42.68 5551K 1512
* 2 HASH JOIN SEMI 1 1 26 159K  (1)| 00:31:59 €9 |00:00:42.68 5551K 1512
3 VIEW VOLUMESDETATLVIEW 1 17 221 159K (1)}| 00:31:59 899 |00:00:42.68 BE51K 1512
4 HASH GROUP BY 1 17 6137 159K (1)| 00:31:59 899 |00:00:42.68 5551K 1512
* 5 FILTER 1 404K |00:00:41.90 5551K 1512
* 6 VIEW 1 19330 6BL4K 159K (1)| 00:31:59 404K |00:00:41.83 BE51K 1512
7 UNION-ALL 1 417K |00:00:41.51 5551K 1512
* 8 FILTER 1 576 |00:00:00.13 6426 o
g HASH GROUP BY 1 L] 114 1760 (1)| 00:00:22 576 |00:00:00.13 6426 o
* 10 FILTER 1 21163 |00:00:00.10 6426 o
* 11 TABLE ACCESS FULL MAILORDER 1 11a 2242 1759 (1y| 00:00:22 21163 |00:00:00.10 6426 o
* 12 FILTER 1 573 |00:00:00.82 67410 o
13 HASH GROUP BY 1 50 3050 3246 (1)| 00:00:39 573 |00:00:00.82 67410 o
* 14 FILTER 1 969339 |00:00:00.69 67410 o
* 15 HASH JOIN 1 1353 82533 3245 (1)| 00:00:39 96939 |00:00:00.68 67410 o
16 KESTED LOOPS 1 1343 52377 2047 (1)| 00:00:25 111K|00:00:00.37 66450 o
17 HESTED LOOFS 1 1343 52377 2047 (1y| 00:00:25 111K |00:00:00.23 32719 o
* 18 TABLE ACCESS FULL MAILORDER 1 118 2950 1758 (1)| 00:00:22 21163 |00:00:00.11 6426 o
* 13 INDEX RANGE SCAN I_MAILORDERPOS_TUNING 1 21163 11 2 (0)| 00:00:01 111K|00:00:00.10 26293 o
20 TABLE ACCESS BY INDEX ROWID MAILORDERPOS 111K 11 154 3 (0}| 00:00:01 111K |00:00:00.11 33731 o
21 VIEW index$ join§ 006 1 128K 2753k 11587 (1)| 00:00:15 127K|00:00:00.18 960 o
* 22 HASH JOIN 1 127K|00:00:00.16 960 o
* 23 INDEX FAST FULL SCAN IDX_SKU_TUNING 1 1 1z28x 2753K 6E3 (1)y| 0C:00:08 127K |00:00:00.02 608 o
24 INDEX FAST FULL SCAN XPESKU 1 128K 2753k ) (1)| 00:00:04 127K|00:00:00.02 352 o
* 25 FILTER 1 20673 |00:00:01.07 22500 o
26 HAEH GROUP BY 1 1 48 6743 (1y| 00:01:21 B5030 |00:00:00.99 22500 o
* 27 HASH JOIN 1 208% 9755K 6735 (1)| 00:01:21 254K |00:00:00.63 22500 o
* 28 HASH JOIN 1 47496 lapex 2660 (1)| 00:00:32 68301 |00:00:00.31 7548 o
* 29 TABLE ACCESS FULL MAILORDER 1 47308 TBSE 1761 (1y| 00:00:22 68340 |00:00:00.08 Ei2E o
* 30 VIEW index$ join§ 010 1 70495 lo3zx ase (1)| 00:00:11 70616 |00:00:00.17 1122 o
* 31 HASH JOIN 1 T0&l6 |00:00:00.15 L1122 o
* 32 HASH JOIN 1 70760 |00:00:00.08 TLE o
* 33 INDEX RANGE SCAN XIEZMATLING 1 70495 lo3zx 269 (1)| 00:00:04 T07€0 |00:00:00.01 370 o
34 INDEX FAST FULL SCAN IDX _MAILIKG TUNING 4 1 70495 10328 242 (1}| 0CG:00:03 F0776 |00:00:00.01 378 o
ELY INDEX FAST FULL SCAN I _MAILING TUNING 1 1 70495 1032% 207 (1)}| 0G:00:03 70632 |00:00:00.01 378 o
* 36 TABLE ACCESS FULL PICKORDER 1 307K 4BO6K 4073 (1)| 00:00:49 310K|00:00:00.12 14952 o
* 37 FILTER 1 96623 |00:00:06.92 54989 o
L] HASH GROUP BY 1 1 90 19188 (1)| 00:03:51 289K |00:00:06.58 54989 o
* 39 HASH JOIN 1 1562% 133M 8416K| 189120 (1)| 00:03:50 47B7E|00:00:02.48 54989 o
* 40 TABLE ACCESS FULL PICKORDER 1 307K 4BOGR 4073 (1}| 0CG:00:49 310K |00:00:00.10 14952 o
* 4l HASH JOIN 1 354K 25mM 13158 (1)| 00:02:39 252K |00:00:01.39 40037 o
* 42 VIEW index$ join§ 013 1 70495 lo3zx ase (1)| 00:00:11 70616 |00:00:00.17 1122 o
* 43 HASH JOIN 1 TOE16 |00:00:00.16 1122 o
* &4 HASH JOIN 1 70760 |00:00:00.08 Ta6 o
* 45 INDEX RANGE SCAN XIEZMATLING 1 70495 lo3zx 269 (1)| 00:00:04 T07€0 |00:00:00.01 370 o
46 INDEX FAST FULL SCAN IDX_MAILING TUNING 4 1 70495 1032K 242 (1y| 00:00:03 TOTT6 | 00:00:00.01 376 o
a7 INDEX FAST FULL SCAN I _MAILING TUNIRG_1 1 70495 lo3zx 207 (1)| 00:00:03 70632 |00:00:00.01 376 o
* 48 HASH JOIN 1 352K 19m 12298 (1)| 0C:02:28 252K |00:00:01.02 38915 o
* 49 TABLE ACCESS FULL MAILORDER 1 47308 TBSK 1761 (1y| 0C:00:22 68349 |00:00:00.09 6426 o
* 50 HASH JOIN 1 352K 1lim 4256K| 10525 (1)| 00:02:07 30BK|00:00:00.71 32489 o
51 VIEW index$ join§ 014 1 128K 2753k 11587 (1)| 00:00:15 127K|00:00:00.17 960 o
* 52 HABH JOIN 1 127K |00:00:00.15 960 o
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SELECT COUNT{*) FROM VolumesDetailView WHERE timebase®=:l
pe in (:3 ,

timebase<=: AND mailordg
IN | cv.value

FROM brandgroupreportingagisif§n bga,

WHERE cv.clasfivalueid = bga.brandId
AND bga.brandGroupReportingId = 18 )

=1

r 35,

Expensive

5M Buffer Gets
42 seconds

AND

i , 7 ) AND (brand
classValue cv

AKD cv.classid

oerforming | S
databases E

| Id | Operation | Hame
1] SELECT STATEMENT
1 SCRT AGERECATE
* 2 HASH JOIN SEMI
3 VIEW VOLUMESDETRAILVIEW
4 HASH GROUP BY
* 5 FILTER
LA VIEW
7 UNION-ALL
* 8 FILTER
G HASH GROUP BY
* 10 FILTER
* 11 TABLE ACCESS FULL MATILORDER
* 12 FILTER
13 HASH GROUP BY
* 14 FILTER
* 15 HASH JOIN
16 HESTED LODOPS
17 HESTED LOOES
* 18 TABLE ACCESS FULL MATILORDER
* 1% INDEX RANGE SCAN I MAILORDERPOS TUNING 1
20 TABLE ACCESS DY INDEX ROWID MAILORDEREPOS
21 VIEW index$_ joinS_ 006
* 22 HASH JOIN
* 23 INDEX FAST FULL SCAN IDX SHU TUNING 1
24 INDEX FAST FULL SCAN XPRESEU
* 25 FILTER
26 HASH GROUP BY
* 27 HASH JOIN
* 28 HASH JOIN
* 29 TABLE ACCESS FULL MATILORDER
* 30 VIEW index$ join$ 010
* 31 HASH JOIN
* 32 HASH JOIN
* 33 INDEX RANZE S5CAM XIEZMATLING
34 INDEX FAST FULL S5CAN IDX MATLING TUNING 4
35 INDEX FAST FULL SCAN I MAILING TUNING 1
* 36 TABLE ACCESS FULL PICEORDER
* 37 FILTER
L] HASH GROUP BY
* 39 HASH JOIN
* &0 TABLE ACCESS FULL PICEORDER
* &1 HASH JOIN
* 42 VIEW index$ join$ 013
* 43 HASH JOIN
* 44 HASH JOIN
* &5 INDEX RANZE S5CAM XIEZMATLING
&6 INDEX FAST FULL S5CAN IDX MATLING TUNING 4
&7 INDEX FAST FULL SCAN I MAILING TUNING 1
* 48 HASH JOIW
* &9 TABLE ACCESS FULL MATLORDER
* 5 HASH JOIN
51 VIEW index$ join$ 014
* 52 HASH JOIN

[ e e e el el e el el el e S e e e e e e e e e Sl S S =

13330

114
2242
3050

82533
52377
52377

2550

154
2753K

2753k
2753K

48
9755K
lipax

TB5E
10328

1032
1032
1032
4B0GH

a0
133m
4B0GH
25m
1032

1032
1032
1032
19m
TBSH
14m
2753k

4416K

4256K

1598(100)
1598 (1)
1598 (1)
1598 (1)
1598 (1)

1760 (1)
1759 (1)
3246 (1)
3245 (1)
2047 (1)
2047 (1)
1759 (1}
2 {0y
30y
11%7 (1}
63 (1)
30 (1)
6743 (1)
6735 (1)
2660 (1)
1761 (1}
8s8 (1)
269 (1)
242 (1)
207 (1)
4073 (1)
19188 (1)
19130 (1)
4073 (1)

13198 (1)
as8 (1)
269 (1)
242 (1)
207 (1)

12298 (1)

1761 (1)

10535 (1)

11%7 (1)

0¢:31:59
0¢:31:59
0¢:31:59

0¢:31:59

0d:00:22
0d:00:22
0¢:00:39

0d:00:39
0d:00:25
0d:00:25
0d:00:22
0d:00:01
0d:00:01
0d:00:15

0d:00:08
0d:00:04

0d:01:21
0d:01:21
0d:00:32
0d:00:22
0d:00:11

0f:00:04
0f:00:03
0f:00:03
0f:00:49

0f:03:51
0d:03:50
0f:00:49
0f:02:39
0f:00:11

0f:00:04
0f:00:03
0f:00:03
0f:02:28
0f:00:22
0G:02:07
0d:00:15

56939
56939
111K
111K
21163
111K
111K
127K
127K
127K
127K
20673
65030
294K
68301
68349
F0616
F0616
70760
70760
70776
70632
310K
96623
289K
4TBTK
310K
292K
F0616
F0616
70760
70760
70776
70632
292K
68349
J0BE
127K
127K

00:00:42.68
00:00:42.68
00:00:42.68
00:00:42.68
00:00:42.68
00:00:41.90
00:00:41.83
00:00:41.51
00:00:00.13
00:00:00.13
00:00:00.10
00:00:00.10
00:00:00.82
00:00:00.82
00:00:00.69
00:00:00.68
00:00:00.37
00:00:00.23

00:00:00.11
00:00:00.10
00:00:00.11
00:00:00.18
00:00:00.16
00:00:00.02
00:00:00.02
00:00:01.07
00:00:00.99
00:00:00.63
00:00:00.31
00:00:00.08

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH
[iliH

00.17
00.15
ag.08
0d.01
0d.01
0d.01
00.12
06.92
06.58
02.48
00.10
01.39
00.17
00.16
ag.08
0d.01
0d.01
0d.01
a1.02
0d.09
00.71
00.17
00.15

o

-

[

2
SCoOoooooooooooooooooooooooLoooooooooooooooo oD oo
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|* 37 | FILTER | | 1] | | I | | 96623 |00:00:06.92 | 54989 | 0 |
| 38 | HASH GROUP BY | | 1] 1] 90 | | 19188 (1)| 00:03:51 | 289K|00:00:06.58 | 54989 | 0|
|* 39 | HASH JOIN [ | 1| 1552K| 133M| 8416K| 19130 (1)| @0:03:50 | 4787K|00:00:02.48 | 54989 | 0|
|* 40 | TABLE ACCESS FULL | PICKORDER | 1| 307K| 4806K| | 4073 (1)| 00:00:49 | 310K |00:00:00.10 | 14952 | 0 |
|* 41 | HASH JOIN | | 1| 354K | 25M| | 13198 (1)| 00:02:39 | 292K|00:00:01.39 | 40037 | 0 |
|* 42 | VIEW | index$_join$_013 | 1| 70495 | 1032K| | 898 (1)| @0:00:11 | 70616 |00:00:00.17 | 1122 | o |
|* 43 | HASH JOIN | | 1| | | [ I | 70616 |00:00:00.16 | 1122 | 0|
|* 44 | HASH JOIN | | 1| | | [ | | 70760 |00:00:00.08 | 746 | 0|
|* 45 | INDEX RANGE SCAN | XIE2MAILING | 1| 70495 | 1032K| | 269 (1)] 00:00:04 | 70760 |00:00:00.01 | 370 | 0|
| 46 | INDEX FAST FULL SCAN | IDX_MAILING_TUNING_4 | 1| 70495 | 1032K| | 242 (1)] 00:00:03 | 70776 |00:00:00.01 | 376 | 0|
| 47 | INDEX FAST FULL SCAN | I_MAILING_TUNING_1 | 1| 70495 | 1032K| | 207 (1)] 00:00:03 | 70632 |00:00:00.01 | 376 | 0|
|* 48 | HASH JOIN [ | 1| 352K 19M| | 12298 (1)| 00:02:28 | 292K|00:00:01.02 | 38915 | 0 |
|* 49 | TABLE ACCESS FULL | MAILORDER | 1 | 47308 | 785K| | 1761 (1)| 00:00:22 | 68349 |00:00:00.09 | 6426 | 0|
|* 50 | HASH JOIN | 1] 352K 14M| 4256K| 10535  (1)| 00:02:07 | 308K|00:00:00.71 | 32489 | 0 |
52 | NL':u':lLI'H.I (MLML" MO "MALCORDER TYPE™T, "nE_Sort=""GEHMAN """ | ¢
* 53 | | 0|
L2 39 - access("M"."MAILINGID"="P0"."MAILINGID") el

48 = filter{("PO"."MAILINGID" IS MNOT MULL AND "PO"."STATUS"<==89))

= MOzt t="M" . "MAILORDERIDPRI" )

42 = filter("M"."STATUS"<=899)

43 - access{ROWID=ROWID)

44 - access(ROWID=ROWID)

45 - access("M"."STATUS"<==88)

A8 =gccess MOt T MATCORDERID T ="MOP" . "MAILORDERID" )
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BN  Index Join over 3 indexes
S Jl + one useless column

it INDEX_NAME it COLUMNS
APEMAILING MAILINGID
—XAKIMATLING MATLIRGAIC
XIE2MAILING
S

TR ERERFR ODISPOSEPRD 142 — tilter (" mmgag;

I_MATILING_TUNING_1

MAILORDERIDPR]

— 1 _MAICING_TONING_Z
I MAILING TUMIMG 5

IDX_MAILING_TUNING_ 4

MAICINGID, STATOS
MAILINGID, MAILINGNO
= 5

T FMATCING MAILING TYPE MAILINGTYPE

| MNLSSURT{MING"MU™ . "MALLURDERIYPE™ ), "nls_sort=""LERMAN"'
39 - access("M"."MAILINGID"="PO"."MAILINGID")
T flLtErH PD I""lilILII'-.IGID I5 I'-.IL'I'T MULL AND "PO"."STATUS"<=99)})
=l RIOS="M"."MAILORDERIDFRI")

| 43 - access(RDHID=RDHID}
44 = access(ROWID=ROWID)

45 - access("M"."STATUS" q=99]'
e T . - oo ="MOP". HﬂILDRDERID )
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{t INDEX_NAME
HPKMAILING

HAKIMAILING
XIEZMAILING
HKIE3MAILING

I MAILING TUMIMG 1
I_MAILING_TUMIMG_ 2

IDX_MAILING_TUMING_4 MAILINGID,
I_MATLING_MAILINGTYPE MAILINGTYPE

it COLUMNS
MAILIMGID
MATLINGNO
STATUS

STATUS, FLAGREADYTODISPOSEPR]

MAILORDERIDPR]
MAILINGID, STATUS

I_MAILING_TUMIMNG &

= L #

WAREHOUSESITEIDPR]

oerforming
databases | e

Your reliability. Our concem.

One big 3-column
iIndex instead

=Y. 1 F 2

32 - access({"M"."MAILINGID"="P0"."MAILINGID")
== Bl 8 0 o a2y (G s
34 - access("M0"."MAILORDERID"="M". "HﬂILORDERIDPR]"]
35 - filter({"M"."STATUS"<=99}

0 - accesa T, AL LURDERLD =IO, "MAL LURDERLD )

37 = filter((INTERMAL_FUNCTIOM("MO"."MAILORDERTYPE") AND "MD"."STATUS"==89))
38 - access("MOP"."SKUID"="SKU"."SKUID")

40 - access(ROWID=ROWID)

41 - filter("SKU"."SKUND"=='PRINTSKU'}

43 - filter{"MOP"."STATUS"<=99)

45 - filter(TO_DATE(:2)>=TO_DATE(:1))

[+ 30 | FILTER | | 1] | | | | | 251K|@0:00:04.11 | 54029 | 0|
pret ' | | 1 10| 810 | | 18043  (1)| 00:03:37 |  200K|P0:00:03.62 | 54029 | o |
I+ 32 | HASH JOIN I | | 1| 1552K| 119M| B8416K| 17985 (1)| 00:03:36 | 4799K|80:00:02.14 | 54829 | 0|
T TARLE ACCESS ELILL L BICkORnEDR | 11 2 K B3]\ pn-on. g0, nld0s2

[* 34 | HASH JOIN | | 1] 354K 21M| | 12263  (1)| 08:02:27 |  293K|PB:00:01.10 | 39877 | 0 |
% 35 | INDEX FAST FULL SCAN | I_MAILING_TUNING_ 6 | 1| 70495 | 1032K]| | 72 (2)] 00:00:01 | 70893 |@0:00:00.01 | 264 | 0|
(Rl MRS JUI T T ™ TIIRT TOMT [ T5 %=1 I 0 L P e W L L L B e T2 T3 e |

% 37 | TABLE ACCESS FULL | MATLORDER | 1| 68223 | 1132K]| | 1757 (1)| 00:00:22 | 68480 |PA:00:00.06 | 6426 | 0|
[* 38 | HASH JOIN | | 1| 352K  11M| 3136K| 10371 (1)| 00:02:05 |  309K|@0:00:00.64 | 32387 | 0|
| 39 | VIEW | index$_join$_014 | 1 | 128K| 1627K| | 1887 (1)| 00:00:14 | 127K|0@:00:00.16 | 858 | 2 |
[* 40 | HASH JOTN | | 1 | | | | 127K|00:00:00.14 | 858 | 0|
[* 41 | INDEX FAST FULL SCAN | XAK1SKU | 1|  128K| 1627K]| | 594 (1)| 00:00:08 |  127K|@0:00:00.02 | 506 | 0|
| 42 | INDEX FAST FULL SCAN | XPKSKU | 1 | 128K| 1627K| | 338 (1) 00:00:04 | 127K|0@:00:00.02 | 352 | 2 |
% 43 | TABLE ACCESS FULL | MAILORDERPOS | 1|  350K| 6847K]| | 8597 (1)| D0:01:44 |  354K|PB:00:00.22 | 31529 | o |
| 44 | HASH GROUP BY | | 1| 128 | 12288 | | 11854 (1) @@:02:23 | 1463 [00:00:07.14 | 2656K] 785 |
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|* 37 | FILTER [ | 1| | [ I | | 96623 |00:00:06.92 | 54989 | o |
| 38 | HASH GROUP BY | | 1| 1| 90 | | 19188 (1)| 00:03:51 | 289K |00:00:06.58 | 54989 | o |
|* 39 | HASH JOIN | | 1| 1552K| 133M| 8416K| 19138 (1)| 00:03:50 | 4787K|00:00:02.48 | 54989 | o |
|* 40 | TABLE ACCESS FULL | PICKORDER | 1| 307K| 4806K| | 4073 (1)| @0:00:49 | 310K|00:00:00.10 | 14952 | 0 |
|* 41 | HASH JOIN | | 1 = 25M| | 13198 (1)| @0:02:39 | 292K |00:00:01.39 | o o |
|* 42 | VIEW | index$_join$_013 | 1 1032K | | 898 (1)| @0:00:11 | 70616 |00:00:00.17 | 0|
|* 43 | HASH JOIN | | 1 | | | | 70616 |00:00:00.16 | 0|
|* 44 | HASH JOIN | | 1| | | | | 70760 |00:00:00.08 | 746 | 0|
|* 45 | INDEX RANGE SCAN | XIE2MAILING | 1 | §70495 | 1032K| | 269 (1) 00:00:04 | 70760 |@0:00:00.01 | 370 | 0 |
| 46 | INDEX FAST FULL SCAN | IDX_MAILING_TUNING_4 | 1 | §70495 | 1032K| | 242 (1)| @0:00:03 | 70776 |00:00:00.01 | 376 | 0 |
| 47 | INDEX FAST FULL SCAN | I_MAILING_TUNING_1 | 1| §70495 | 1032K| | 207 (1)| 00:00:03 | 70632 |00:00:00.01 | 376 | 0 |
|* 48 | HASH JOIN [ | 1| 352K | 19M| | 12298 (1)| 00:02:28 | 292K|00:00:01.02 | [38915 | o |
|* 49 | TABLE ACCESS FULL | MAILORDER | 1 | §47308 |  785K| | 1761 (1)| 0@:00:22 | 68349 |00:00:00.09 | 6426 | o |
|* 50 | HASH JOIN | | 1| 352K 14M| 4256K| 10535 (1)| 00:02:07 | 308K|00:00:00.71 | 32489 | o |
| 51 | VIEW | index$_join$_014 | 1| 128K| 2753K| | 1197 (1)] 00:00:15 | 127K|00:00:00.17 | 960 | o |
|* 52 | HASH JOIN [ | 1| | | I | | 127K|00:00:00.15 | 260 | 0 |
|* 53 | INDEX FAST FULL SCAN | IDX_SKU_TUNING_1 | 1| 128K| 2753K| | 663 (1)| @0:00:08 | 127K|00:00: 00,02 | 608 | 0 |
| 54 | INDEX FAST FULL SCAN | XPKSKU | 1| 128K| 2753K| | 330 (1)] @0:00:04 | 127K|00:00:00.02 | 352 | o |
|* 55 | TABLE ACCESS FULL | MAILORDERPOS | 1| 350K| 6847K| | 8597 (1)| 00:01:44 | 353K|00:00:00.25 | 31529 | 0 |
|+ 3@ | FILTER I | 1| I [ [ | I 251K |00:00: 0

| 31| HASH GROUP BY [ [ 1] 1@ | 818 | | 18843  (1)| ©0:03:37 | 290K | 0@: 00: 1)
|+ 32 | HASH J0IN [ [ 1 | gy1552K| 119M| B8416K| 17985 (1)| 0@:03:36 |  4799K|00:00: ]
|* 33 | TABLE ACCESS FULL | PICKORDER [ 1 | V 307K| 4806K| | 4073 (1)| 00:00:49 | 311K|@e:00: 0 |
|+ 34 | HASH J0TN [ [ 1 : 21M| | 12283  (1)| ©0:02:27 | 293K | 00: 00: )
|+ 35 | INDEX FAST FULL SCAN | I_MAILING_TUNING_G [ 1032K | [ 72 (2)| @0:00:01 | 70893 |00:00: 0 |
|+ 36 | HASH JOIN [ [ 1 16M| | 12138 (1)| 00:02:26 | 293K | 0@: 00: o |
|+ 37 | TABLE ACCESS FULL | MAILORDER [ 1| 68223 | 1132K| | 1757 (1) 00:00:22 | 68480 |0O:00: [ [ )
|+ 38 | HASH J0IN [ [ 1| 352K 11M| 3136K| 10371  (1)| 00:02:05 | 300K | 00: 00: [ [ ]

| 39| VIEW | index$_joins_014 [ 1] 128K| 1627K| | 1087 (1)| 00:00:14 | 127K | 0@: 00: [ [ o |
|+ 4@ | HASH JOIM [ [ 1] [ [ [ [ 127K | 80:00: [ [ )
|+ 41 | IMDEX FAST FULL SCAN | XAK1SKU [ 1| 128K| 1627K| | 594 (1)| 00:00:08 | 127K|00: 00: [ [ ]

| 42 | INDEX FAST FULL SCAN | XPKSKU [ 1] 128K| 1627K| | 330 (1)| 00:00:04 | 127K | 0@: 00: [ [ o |
|+ 43 | TABLE ACCESS FULL | MAILORDERPOS [ 1] 350K| 6847K| | 8597 (1)| ©@:01:44 | 354K | 00: 00: [ [ )

| 44 | HASH GROUP BY | | 11 128 | 12288 | | 11854 (1)1 ©B@:02:23 | 1463 [00:00:07.14 | 2656K] 785 |
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Real-life example, Mar 23, 2016, United Kingdom

2 Index Joins
to
1 three-column index

1 hour of work

42 seconds
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* Don't wait for the next crash - act NOW!
* Be yourself

e Simplify your Toolset

* Go down to the second

* Prove your findings
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Download my Presentations and Whitepapers
http://www.performing-databases.com
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