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PATIENCE IS A
VIRTUE

Fully Optimized
Performance Tuning
requires Patience and

Discipline

This paper describes the discipline. We cannot teach you patience, but we can hope you
like to take coffee and lunch breaks.
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Introduction

This paper is not about the intimate details of product installation and configuration. It is
assumed you have already read the product installation and configuration guide,
successfully installed Brother-Panther’ s components, and possibly started collection for
one or more databases.

The purpose of this paper isto help you become a Performance Hero in your
organization relatively quickly. If you follow the steps and advice herein, it is highly
likely that you will be very successful in achieving remarkable, measurable performance
improvements in a short amount of time.

That being said, patienceisrequired. In order to be extremely successful in database
tuning, you must understand the database Statement workload and its aggregate coss.
Workloads do not run instantly and they cannot be determined from snapshots or small
windows of time. Workloads run over an extended period of time. The better you know
the database Statement workload over an extended period of time, the more accurately
you will be able to understand the workload' s costs, and the more successful you will be
at reducing costs of Statement execution. When you successfully reduce costs, database
performance will improve resulting in faster query times, reduced CPU utilization, the
ability to accommodate more users on the same hardware, or improved query throughput.

Brother-Panther versus Brother-Eagle™

Brother-Panther is designed to analyze database workloads over time. If you want or
need to know “What’s happening right now???" then Brother-Eagle isthe tool you
should work with, for Brother-Eagle provides near real-time analysis of database
performance metrics and drill downsto current activity and locks.

Brother-Panther’'s Collection Discipline

Brother-Panther works on the concept of collection windows or “intervals’. Thisisdone
for afew reasons:
e Minimize the overhead of monitoring
e Manage the size of the performance repository database
e Enforce discipline in the methods, management, and analysis of activity and
history

Collection Intervals occur by default on 15 minute time boundaries beginning at the top
of the hour, quarter past the hour, half past the hour, and three quarters past the hour.
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Performance information is saved to the repository database approximately at the end of
each 15 minute interval. Collection does not begin until the start time of a collection
interval.

By way of example, then, let us assume that you use the DBI Admin Console to start
collection for a database at 8:50am. Actual collection will begin at the top of the hour, or
9:00am. The first performance information will be loaded into the repository database
around 9:15am. Therefore, the Brother-Panther Console will have its first information to
present to you shortly after the first full collection interval, or around 9:16am or shortly
thereafter.

If you selected Autonomic monitoring of Statement activity when you started database
collection with the DBI Admin Console, the autonomic sensors begin checking key
metrics during the first and subsequent collection intervals. It is possible, then, that
Autonomic Statement collection may not begin until 9:15am, and the first Statement
Performance would be available for viewing after 9:30am.

OLTP Database Collection Recommendation

For best results, the incredibly successful DBA should ideally allow collection to occur
for agiven OLTP database for at least an hour before diving in and attempting analysis
and changes. Thisisnot to say that an hour isrequired, but it is recommended.

Data Warehouse Database Collection Recommendation

For Data Warehouse databases, the best tuning results will be obtained after collecting
performance data for several hours or afew days. Remarkably, even in seemingly Adhoc
database environments, patterns of repetitious Statements often emerge as end users
execute the same queries daily or weekly with same or different values in search
arguments. It isfor thisreason that Brother-Panther provides the capability to analyze
and aggregate Statement activity and costs over extended periods of time, such as an
entire month, so that you can determine repetitious patterns of costly activity.

With this introduction behind us, and the mutual understanding of the importance and
value of patience, we'll next take alook at the disciplined steps to becoming a
Performance Hero in your organization.
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Step 1: Start Collection

Use the DBI Admin Console to Start Collection on databases that are important to your
organization. You can add several different databases hosted on the same or different
database serversif you like. All databases that you monitor will appear in Brother-
Panther’ s Console “ Database Score” grid, which will allow you to see, at a glance, which
databases have the most “opportunity for improvement” (that is, the lowest score, or the
most problems).

DBI understands that some DBAS may not be interested in the performance of all
databases, so each Brother-Panther user can set filter criteria to omit databases from the
display which are not of interest.

After you have started collection, the Databases view of your DBI Admin Console might
look similar to this:

[-“"*’ DBEIAdministrative Console . ﬂﬂm‘
File  Help 43

Monitored Databases as of:

‘,rCoIIedors i [2 Add Database 43 Delete Database < Edit [ Start Collection [l Pause Collection & Refresh
: | Type Status | Server Tanget Collection Modules

DBz | [» |BROJANITOR  |DB2(PROD:0) | dbievm dbisys dbiattr dbisnap

DB2 [ | BROJANITOR DB2(DBIREPOS:O) dbievm dbisys dbiattr dbisnap
@ Repository !

Y ou will notethat 3 databases are being monitored on server BROJANITOR, instance
DB2. One of the 3 databases is the DBI Repository. Asthe TV commercials say, “Do
Not Attempt this at Home’
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Step 2: Take a Break

Get coffee.
Go to lunch.

Remember, patience isavirtue. The longer you collect performance data, the greater
your chances for remarkable success.

Step 3: Start the Brother-Panther Console

Click the Windows Start button, choose All Programs, choose Database-Brothers, and
then choose “Brother-Panther DB2". The Database Score grid should appear as shown
below:

|| Brother-Panther(im) = DEIREPOS@BROJANITOR:-50000) AEE
‘= File Edit View Tools Reports Action Window Help |
®asclag|~e g
¥ Database Score BEER
2EY &SRO Last Refresh: 7/30107 10:51 PM|
Server Instance | Database . ||Score ~ |DB | #Parts| Stmt | 50LSync |XML Sync | IXRead |AugResult | DBFiles | Async | Read wirite soL XML SoL |
Type Collect |Read% |Read% | Efficiency | Size Closed | Write% | Time {ms} | Time (ms) [Async | Asyne Hit Ry
Status Read™ |Read%
BROJANITOR B2 [SAMPLE 350l TP 1 u 100%) 100%) 0 1 0 ] 0 0 0% 0%
BROJANITOR DEZ PROD | | 1+ | 7 7] 100% 100% | 1 of 0% of of 0% 0%
EROJANITOR DBEZ DEIREFDS | || 1+ | w 100%| 100%| 2| 1 of 0% of of 0% 0%

&

g I5]

Severity When Message

Source
1@ o« Mon, Jul 30 08:45:48 P DBIDNAZFA000] Connected to: BROJANITOR S0000/PROD: R
@ ok Mon, Jul 30 08:3242PM  Wislcoms to Brother-Panther Console B
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Step 4: Check your Database Scores

Click on the “Score’ column heading until the database performance grid sortsthe
database scores from lowest to highest.

Score

BN

9501

Databases with the lowest scores have the most detected ‘ opportunities for improvement’.
10,000 is the maximum score.

Step 5: Check the Database Score Reports

Left click on the database name of a database having a score less than 10,000.

Database Score

BEIFEF0O3

SAMPLE et 9501

b}

Next, right click on that database name and select the option to Analyze DB Score:

Database Score DB #Parts | St
Type Coll
Stal
BIREPOS TP 1 1
e 1 i

SAMPLE Partition Performance

BufferPool Perfarmance
Tablespace Performance
Table Performance
Staterment Perfor mance

Yiew Performance Trends

Analyze DB Score

Exerute SOL

Yiew DBZ Profile Yariables
Feports b
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The Database Score report will describe the analysis and factors that contributed to the
Database Score. Some, but not all, Analysis messages are accompanied by
Recommendations. Carefully review the Analysis and any Recommendations. The
Database Score Report may provide you with advice or tips that will point you towards
changes that will produce immediate, substantial, and measurable value.

For this particular database, the ratio of Rows Read to Rows Fetched (Index Read
Efficiency, or IREF for short) is unreasonably high compared to industry expectations
and best practices. The Recommendation suggests that indexes may be missing or sub-
optimally defined.

= -. i oTal DA TAMITADR PR A (g
=B Score Analysis for, PRODE@BROJANITIOR:DEZ. k:ﬂ

The following table contains an analysis of the overall performance score of the
_i selected database. Each row represents a performance factor which contributed to the

performance score that was computed for this database. You may click on any row to
— view its details in a separate dialog.

Analysis 'Recommendation
This is an OLTP database since its average result set size s
less than 10.

The Index Read Efficiency (IREF) metric is too high for the | Look for missing ar sub-optimally defined indexes,
type of database, This means that DB2 is doing too much
reading of data pages to find result set rows and
consuming unnecessarily high CPU time. Indexes are
probably either missing or sub-optimally defined.

Pririt ‘ Close |

To learn more about | REF, consult the Brother-Panther documentation or Brother-
Eagle’ s Expert Advice at http://www.database-brothers.convbrother-
eagle/advice/db2dbiref.php.
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“DB Score Analysis for, PROD@BROJANITOR:DEZ

Here is another sample Database Score Report:

The following table contains an analysis of the overall performance score of the

view its details in a separate dialog.

-Analysis
This iz an OLTP database since its average result set size is
less than 10.

selected database. Each row represents a performance factor which contributed to the
performance score that was computed for this database. You may click on any row to

Recommendation

The database appears to be an OLTP database and there
are tables with excessively high Rows Read, on average,
per transaction (TEBRRTX). When TEBRRTX is too high, data
scans are likely occuring due to missing or sub-optimal
indexes, This is the number one most common problemn
that causes unhecessarily higkh CPL consurmption and

Look for statements consuming high CPL with higher
Index Read Efficiency (IREF) values, then improve the
physical design by adding missing indexes or improving the
cardinality of existing indexes,

The SOL Synchronous Read Percentage (SSRP) was
undesirably lowe for, & low SSRP means that the database
is doing too much scanning (via asynchronous prefetch
IfO)instead of using optimized indexes or MQTs,

Look for opportunities to use optimized indexes or MQTs.,

The SOL Owverall Hit Ratio {SOHR) was undesirably lowe for
the type of database.

Try to reduce scans or increase bufferpool sizes, Howewer,
also bear in mind that high bufferpoaol kit ratios can be
falsely reassuring, for a 296ME table can easily be scanned
i a 1GB bufferpool thus yvielding a deceivingly high hit
ratia,

The Index Read Efficiency (IREF) metric is too high for the
type of database. This means that DB2 is doing too much
reading of data pages to find result set rows and
consuming unnecessarily hiogh CPU time, Indexes are
probably either missing or sub-optimally defined,

Look for missing or sub-optimally defined indexes.

Package Cache Hit Ratio (PKCHR) was found to be less
than 90% for the database.

Increase the size of the database configuration package
cache size, or try using DB2 9 autonomic tuning.

Print ‘ Close
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Step 5: Check Table Performance

The most typical and fastest route to value is an examination of Table Performance.
Table Performance will show us tables with the highest Rows Read or Rows Written,
along with other potential problems such as unusually high Rows Read per Transaction
or Overflows.

Right click on the database name again (PROD), and then select the option Table
Performance:

Database Score -+ |DB #Parts | S5
Type C
5

TF 1

Fartition Performance
BufferFool Perfor mance
Tablespace Performance

Statement Performance

Yiewy Performance Trends
Analyze DB Score

Y ou will see a Table Performance grid like this example:

| = Brother-Panther(TM),- DEIREPOS@BROJANITIOR:50000;

|| File Edit view Tools Reports Action Window Help

|ela|a aa g~ o

fii Table Performance for PROD@BROJANITOR:DB2
20 &S OE@ Table Activity Workioad from 7/30007 &45 PMto 7/30/07 11:45 PM Last Refresh: 730007 11:50 P
Schema Table Size (MB) | Rows T | Rows Rows Rows Rows Rows OuFlo % % Pg % Snap Time Size Size
Read Read/Tx | ReadiSec |Written | Written/Tx| Written/Se{ Accesses | OuFlo |Reorgs |Read (KB} |(Pgs)
OvFlo

DGIPROD DGI_WEE_LOGS TB 119 915880132 1237 78354 L o o o 0%) 0%) 0%2007-07-30 23:46...| 121856 30464
DE2VE2 EMPLOTEE ] 1112640 1 40| o o o ] 0% 0% 0%2007-07-30 23:46... 8 2
SYSTOOLS HMON_ATM TNFO ] 3340| I,}ﬂ o 212) o o 338 9% 0%) 10%2007-07-30 23:46... 72| 16|
SYSTEM SYSTABLES 3 2903| o o 1 o o & 0% 0% 0%2007-07-30 23:46... 3268 617
SYSTEM STSROUTINES 3 297 o o o o o 0 0%) 0%) 0% 2007-07-30 23:46... 2880 720
DE2VE2 SALES o 75| o o o o o o 0% 0% 0%2007-07-30 23:46... 8 2
SYSTEM STSCOLIMMS 1 25| o o L o o ] 0%) 0%) 0% 2007-07-30 23:46... 1164 291
SYSTEM SYSINDEXES ] 21 o o 1 o o 13 56% 0% 59%2007-07-30 23:46... 182 48|
SYSTEM SYSTRIGGERS ] 20| o o o o o 0 0%) 0%) 0% 2007-07-30 23:46... 276 69|
SYSTEM SYSBUFFERPOOLS ] 13| o o o o o o 0% 0% 0%2007-07-30 23:46... 20, 5l
SYSTEM SYSSECTION &) ) o o o o o 0 0%) 0%) 0% 2007-07-30 23:46... 7768 1942
SYSTOOLS FPOLICY ] 5 o o o o o o 0% 0% 0%2007-07-30 23:46... 272 G|
SYSIEM SYSPLAN 2 4 o o o o o o 0%) 0%) 0%2007-07-30 23:46... 1612 403
SYSIEM SYSINDEXAUTH o 1 o o 1 o o o 0% 0% 0%2007-07-30 23:46... 20, 5
SYSIEM SYSINDEXCOLUSE o 1 o o 1 o o o 0%) 0%) 0%2007-07-30 23:46... 80, 20|
SYSIEM SYSDBAUTH o o o o o o o o 0% 0% 0%2007-07-30 23:46... 16 4
SYSIEM SYSEVENTMONITORS o o o o o o o o 0%) 0%) 0%2007-07-30 23:46... 272) G|
SYSIEM SYSEVENTS o o o o o o o o 0% 0% 0%2007-07-30 23:46... 20, 5l
SYSIEM SYSTABLESPACES o o o o o o o o 0%) 0%) 0%2007-07-30 23:46... 32 8
SYSIEM SYSVERSIONS o o o o o o o o 0% 0% 0%2007-07-30 23:46... 16 4
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Click onthe “Rows Read” column until the grid is sorted in descending sequence; the
tables with the highest Rows Read will appear at the top.

Generally, Rows Read per Transaction shouldn’'t exceed the value of 10. Here, the table
DGIPROD.DGI_WEB_LOGS TB has had over 915,000,000 Rows Read with Rows
Read per Transaction of 1,217. When Rows Read per Transaction exceeds 10, it usually
means that scans are occurring against the table data - which means that indexes are
missing or sub-optimally defined.

Step 6: Find the Statement Activity causing High Rows
Read

Right click on the table name of atable having the highest Rows Read or Rows Read/TX
counts, and choose the option “ Statement Performance’:

Schema Table Size (MB) | Rows - | Rows Rows
Read ReadTx | Read/Sec |’
DEIPREOD = 1237 Ta354
DEZVaz MPLOVEE Statement Pertor mance 1 an
SYSTOOLS  FMON_ATM  View Catalog Data a a
SYSIEM SYSTABLES . ] ]
T T Yiew Perfor mance Trends 5 5
DEZVEE SALES Copy Highlighted Cells 0 i
SYSIEM SYSCOLUM | ook Calumns 0 0
SYSIEM S SINDEXE ] ]
SYSTEM svaTRIces —ho All Columns 0 0

A Statement Performance grid will be displayed which shows the Statement activity that
isdriving 1/0 to the selected table. From the Table Performance grid, it is important to
understand that Statement Performance shows all Statements driving /0O to the table, but
other Statements are filtered out. Thisanalysisis INVALUABLE to physical design and
the determination of indexes, clustering indexes, MDC tables, and MQTs.

BrotherPanther(im) - DBIREPOSEBEROUANITOR:50000) =13
File Edit “iew Tools Reports aftion Window Help
B (D Eeda g we g
2 5tatement Performance for PROD@BROJANITOR:DB2 -> Table DGIPROD.DGI_WEB_LOGS_TB
& 2 SEBOPE @ Statement Warklaad from 7/30007 S 40 P to 73007 1140 P Last Refresh: 7/31/07 1212 aM
Stmit 1D Verb Type | #Execs |CPUTIme | % - | IXRead |Sort | Total |Exec Time Avg Exec % Exec | Rows % Rows | Avg Rows | Rows % Rows
{sec) CPU Efficiency | Time Sort Sorts | {sec) Time {sec) Time Read Read Read Fetched Fetched
Time (ms} | Time
24221CFA. . .|[SELECT  [DYNAINIC 1186] 146.328125 364 205365 o oy 500 154.945979)  0.130645 133375819020 413 316879 1830 0
AF398ADS. . .||SELECT  [DYNAINIC 1299 106.187500 135134 o o% 799 109.520202)  0.084311 93273921247 308 210870 2027 0
ODBZCAAF. . .||SELECT  [DYNAMNIC sed  61.296875 15% 175013 o o 300 63.153473  0.108139 s%l155587028] 178 ze6414 889)
B7B8222E...|[SELECT  [DYMAMIC| 722272 49.562500) 123 1 o o% o 847.709964  0.001173 693 755387 03 1| 7ss382 EE]
8D874LCO. . .||SELECT  [DYMAMNIC 200[  z1.437500 s3] 1759590 o o 100 21.90z174  0.109510 23| 54784156 63| 273920 312)
B43F9D70...|[SELECT  [DYMAMIC z00|  zz.000000 53| 175590 o o% 100| zz.722871]  0.113614] 23| 54784156 6% 273920 312 0
DO374ZDZ. . .|[SELECT  [DYMAMIC 1|  0.156250) 0% i o o of c©.zss788]  0.285788] 0% [ a 0 1 0
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This Statement Performance grid shows some Statements executing that have horrific
performance attributes. Index Read Efficiency (IREF) values are extremely high with the
worgt Statement having an IREF > 205,000! IREF > 10 is usually a problem, and IREF >
100 is ordinarily a performance crisis in the making.

Before moving on to the next step, please note that you can click on any column heading
to sort the data by that performance metric. Inthisway, you can find the Statements
having the highest aggregate CPU cost or Sort cost, the Statements having the highest
average elapsed times, the highest/worst |REF, the highest Rows Read or Rows Written
or percentages thereof, or the Statements that are retrieving (Rows Fetched) the highest
guantity of Rows. And, remember, these are aggregated across matching Statement text
patterns irrespective of any literal data values as described by US Patent #6,772,411.

Step 7. Reduce the Execution Cost of Expensive
Statements

If awell stated problem is a half solved problem, at the top of your Statement
Performance grid you should now have a problematic, costly Statement. To improve
performance of the database, you must work to reduce the execution costs of the most
costly Statements.

Step 7a: View the Statement text

Left click on the Verb column, or any column, of the grid Row that contains a costly
Statement (often the top row), then Right click that column and select the option to
“View Statement”:

Sttt 1D Verb Type #Execz | CPU Time % = | IX Read d
{Sec) CPU Efficiency |~
Time i
24221CFA. .. — e 1125 36% 205365
4F3984ADE. . . ||SELEC] SO0 135136
ODEZCA4F. . .||SELEC] Tune SOL 275 15% 175013
BYBGBZZZE. . .|[SELELC] E}{plain SOL SO0 12% 1
ahay4lco. . . ||SELECT SO0 5% 175590
B43F9D70. . .|[sELECy  Crecube SCL 000 55  175590]
DOZ7AZDZ. . .||SELECT  Design Analysis 250 0% 0
Yiew Performance Trends
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The Statement text will be shown in a pop-up window:

&

[SELECT DOMATN, HIT TIME3TAMF, FILE, BEY¥TE:Z FROM

DEIPROD.DGTI WEE LOGS TE WHERE DOMATN = :l=

b3

Close

Statement text in this window can be copied and pasted into other windows such as Email

or Word or Brother-Panther’ s Execute SQL feature.

Step 7b: Try the “Tune SQL” option

The Tune SQL option for a Statement will provide the Statement text, the properties of
the Compilation environment, describe high cost steps of the Statement’s internal

execution, and show alternatives.

Stoat 1D Verb Type #Execs | CPU Time Yo = | IXRead £
(sec) CPU Efficiency |1
Time {
24221CF4. . . ; Sommssase= o= - - 928125 36% 205365
AF30GADE. .. ||SELE ¥ 1Ew Statement 87500 135136
ODE2CAAF. . . ||SELE = =) 95375 1535 175013
B7BB22ZE...|[SELE o soL 62500 12% 1
80a741C0. . .||SELE 37500 55 175590
B43FoD70...||[sELE  EXECUtE SOL 00000 55 175590
DO37AZDZ. . .|[sELT  Design snalysis 56250 0z ol
Yiewe Performance Trends
Py .
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|| File Edit Wiew Tools Reports Aclion Window Help

TI_"‘ﬂLJJiEI K3

Tune: SQL - BROJANITOR:50000/PROD
GDNWXHL2PHRLRENES

4
Alternatives Statement
Hame Explain Total Cost| Rows Selected | Rows Read| Rows Written | Rows Deleted | Rows Inserted| Rows Upds | [op) per pomaTn, HIT TIMESTAMP, FILE, BYTES FROM
DGIPROD.DGI WEE LOGS TE WHERE DOMAIN = :ls3
Alternative-1 39,171 67|

4] 1

High Cost Steps

Properties

Optimizer Class: §
Sratement Text Changed: No

Object Statistics Changed: No
irtual Index Evaluated: None

Description
1130 Application Data types should match b

¥ nel lengths

i Table Performance for PROD@... 8% Statement Performance For PR... | Tune: SQL - BROJANITOR:S00..,

From this window, you can easily complete the next step which isto examine an Explain
Plan View, or “Explain” the Statement. Click the Explain Plan View icon:

Alternatives

Hane

Also from this Tune SQL window you can easily obtain physical design analysis from the
IBM Design Advisor:

. Tune: SQL - BROJANITOR:50000/PROD
Gl XEEHRESP

Alternatives
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Step 7c: Review Explain

Again, from the Statement Performance grid, Right Click on arow having a
disproportionately high execution cost, and select the option “Explain SQL” (Y ou could,
of course, have clicked the Explain icon in the previous step):

Verb Type #Execs | CPU Time Yo = | IXRead Sort 1
(sec) CPU Efficiency | Time
Time {ms)
s amre | 110el 1as magiag 36% 205365 ]
SELEC  “iew Staterment 7500 135136 0
SELEC  Tune SOL 5575 15% 175013 ]
sEiED Explain SOL 2500 12% 1 0
SELEC s 7500 5% 175590 ]
SELEC ~ Execute SQL 1000 55 175590 0
SELEC  Design Analysis G250 0% g o
Y ou will receive an Explain report formatted similar to this:
| = Brother-Panther(iiM) - DBIREPOS @BROJANITOR:50000, AEER
|| File Edit Wiew Tools Reports Acion Window  Help
T sTaTa e Q.

I ©Explain: 5QL - BROJANITOR:50000/PROD

J# Tune saL [E, Design Analysis ™G Show Graphical View L) Help

Column Count| Cardinality| HPAGES | FPAGES
10 547840 21657 21760

|SELECT DOMAIN, HIT TIMESTANP, FILE, BYTES FROM Table Hame Definer

{DGIFROD.DGI_UEE_LOGS_TE WHERE DOMAIN = :ls DGPROD DGI_WEB_LOGS T

Create Time Stats Time

| % RETURH [2] (Total C 72 . ,
=-[T1 TBSCAH [1] (Total Cost=39,171 672) i
L] Table: DGI_WEB_LOGS_TB (Row Count=547540)

Index Schema| Index Hame | Column Hames | FIRSTKEYCARD | FULLKEYCARD| Cluster Ratio Stats Time Unique Rule | Made U
[% DGIPROD BYTES_IX +BYTES g2 11,821 -1[2007-07-15 16:35.27 328|D M
DGIPROD 2 +CUST_ID 387 3687 -1/2007-07-15 16:35:27 326|0 M
DGIPROD 3 +FILE 7535 7,535 -1[2007-07-15 16:35:27 328|D M
DGIPROD HIT_TIME +HIT_TIMEST AP 501 175 501,175 -1{2007-07-15 16:35:27 326|0 M

4 | |

Detail | ntermal SQL | Predicate | Messags Ruls

ColumnHame | Type |Length| Scale| Defautt| Hulls| KEVSEQ| PARTKEYSEG| HOUANTILES| Cardinality
ORIG_HOST_DOMAN[YARCHAR ] 1 0 [ ari0e &

: ZEL DOMAIN \ARCHAR s o I 0 20 24299

B e 7 HOSTHANME VARCHAR E 0 [ 20 36,654

= FELD2 WARCHAR T v i m 1

5 cUsTD WARCHAR F v [ 2 307

B HT_TMESTAMP [TMESTAMP| 10| O N i m|  soara

Eaiis :5 CPERATION WARCHAR o« 1 [ 2 3
FiLE WARCHAR g o n i m 755 =

In one convenient window, you will find the Statement text, a graphical representation of
the Explain plan, a summary of the compilation environment, statistics about the Table(s)
involved, definitions and statistics for indexes on the table(s), and a description of the
table definition, its columns, and their statistics. Talk about one-stop shopping. This
Explain Analysis brings it all together.
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Step 7d: Design Analysis

Again, from the Statement Performance grid, Right Click on arow having a
disproportionately high execution cost, and select the option “Design Analysis’ (You

could, of course, have clicked the Design Analysisicon in step 7b):

verb Type #Execs | CPU Time 04 IX Read
{=ec) CPU Efficiency
Time

THAMT 1186 14R 228125 205365 0
SELECT Wiewy Staterment Loo 135136 a
SELECT Tune SOL 275 15% 175013 o
SELECT ) Loo 12% 1 a
sgLEc,  Deplain SGL 500 5% 175590 0
SELECT ExecLte SOL gon L% 1".'559[!' a
SELEC” Design Analysis 250 0% ol o

A Design Analysis option window will appear similar to this one:

Matme |Design Analysis 2007-07-31 01:06:47 296

Remarks - |I am going to be a hero

Design Advice -
I~ hulti-Dirmensional Clustering (MODC)
I~ Materialized GQuery Tables (MQT)
B Partition Keys

v Public Profile

Last Sawve Time

Lazst Executed
Execution Settings

Winrkload Mame {DBI_tnalysis_workload
Mzt Tirme for Analysis (i) I5—
hzxirmum Disk for Indexes (ME) I_
i Preserve in Database
= Wiorkload

[+ Explain Plans

[ Recommended Indexes:

Run hadlify Wiorkload ‘ Cancel ‘ Help ‘
Py .
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Add Remarks for documentation: “I am going to be a hero”

2. Check the MDC and MQT Design Advice boxes if you are seeking Design
Advice for more than one statement (these boxes really shouldn’t be checked, but
thisis an example). Index advice will always be provided by default. You might
select Partition Keys advice if your database has multiple partitions.

3. Givethe Workload aName: “DBI_Analysis Workload”

4. Optionally provide atime limit for the analysis

5. Optionally provide a maximum amount of disk storage for proposed indexes
(MB)

6. Check the Preserve in Database options as you see fit

7. Click Run to get Design Advice for the Statement selected earlier

A window similar to the one below will appear:

L= [ErotherPanther(iif))s DEIREPOS@EROIANINOR:50000) - (=] =l
File Edit Wiew Tools Reports wWindow Help
®os|c ala «|e 9

& Statement Performance for PROD@BRO.OD

[ newe b save P Run 5] Report @ Help Last Refresh: 743107 1:26 &M

ID=sion Analysis Results Avallable
Analysis Profils Seftings | Workiosd  Resutts |
ratysis Report Cutput nalysis Messages
ﬂ Operating System = Windows
_ Execution Method = S5H
R R T A lAdwisor Command = dbZadvis.exe -t 5 -p -d FROD -w DEI_Anals

- index[l],  D.0l3ME
CREATE INDEX "DEZVE2 .~ IDX7073106294000007 ON “DEZ¥E2 . EMPLOYEE" ("FIRSTHME™ ASC, "HIPEDAT | [COULd not chdir to home directory /homs/dbZvez: Mo such fils ¢
COMMIT WORK :
RUNSTATS ON TAELE “DBZVSz “."EMPLOYEE" FOR INDEX "DE2¥82 ~. IDX7073108294000007 : il e AR L alaeilie clelin A W S s e G il

COMMIT WORK :

B | S 1 2

Tnhle Schema | Table Hame | Index Hame Index Columns

The top left pane contains the output from the IBM Design Advisor. The bottom pane
contains a summary of proposed indexes.

The astute reader may notice that | have sought design advice for a different statement
which accesses a different table for purposes of illustrating the procedure and Brother-
Panther’ s capabilities. Y ou may also note that the IBM Design Advisor highly favors
composite (multi-column) indexes so that Index Only Access can be achieved. The user
is encouraged to exercise reasonable prudence when implementing Design Advisor
recommendations - in other words, compare the WHERE predicates of the SQL to the
columns in the proposed index; it may be appropriate to create a new index using only the
first one or two columns of the Design Advisor’s recommendation.
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Any text from the top left pane can be copied and pasted into Brother-Panther’ s “ Execute
SQL” function as an alternative method of creating new indexes or implementing other
physical design changes. This alternate method would allow you to give any new
indexes descriptive names of your choosing, rather than accepting the IBM generated
gibberish names.

Step 7e: Implement Physical Design Improvement

From the Design Analysis window, you can easily create any recommended new index
by Right Clicking on the index name and selecting the “Create” option. Thiswill load
and nicely format the CREATE INDEX gatement into Brother-Panther’s “ Execute SQL”
function. Here you can edit the CREATE INDEX command prior to running it. Be sure
to:

1. Givethe new Index aname that is descriptive and which conforms to your shop
standards
2. Remove any extra or unnecessary columns from the index definition if the Design
Advisor has become over zealous in its aggressive pursuit of Index Only access.
After your edits, if any, are complete, simply click the green “play” (right arrow) button

at the top left to run the CREATE INDEX command (optionally followed by
RUNSTATS)

Step 8: Take a Break

Y ou deserveit.
Get some coffee or a brand name cola.

Take a peer to lunch and brag about how easy it was for you to find performance
problems in the database, and fix them with just a couple mouse clicks.

Remember, patience isavirtue.
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Step 9: Review Performance Trends

Return to the Database Score grid, Right Click on a Database name, and select the option

“View Performance Trends’:

Database

|SAMPLE
DBIREPC

Score DB # Parts Stnt S0L Sync | XML Sync IX Read
Type Collect Read % Read % Efficiency
Status
' me e F 100% 100%
FPartition Performance H 100% 100%
BufferPool Perfor mance N 100% lo0%

Tablespace Performance
Table Performance
Statement Perfor mance

“iew Performance Trends

Aralero MR Semeo

Another window will appear that provides you with several charting options. Y ou can
choose from bar or line charts, the time scale of the charts (hours, days, or months), the
metricsto graph, and atime range for the graph:

X

!.- ¥l e el
shnart Setrin

g
= I
~Chart Definition 1 rChart Type 7
DB Score Ix F‘n:-cui Efficiency i+ line
T Costs Phys Readzizec e
Aavhnc Py ReadsReq
TxiZec
Counts
_ Percertage
~Titne Range - 4 - Time Scale 7
: % hours
Start: TIS0MY 323 P |
" days
Enl: . ]
TIZY 235 oM . b
(04 Cancel |

Click the OK button after you have made your trend graph option selections, and a graph
window will appear:
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= {Brother=Panther(iiM) = DEIREROS@EROJANINDR:50000)
File Edit Yiew Tools Reports - Window  Help [}

(BRSO | 2 & W@ q

¥ Performance Trend for PROD®BROJANITOR:DB2
HeHD®

130,000

170.000
160,000
150,000
140,000 ‘

110,000 ‘
100,000 \

o
330 400 <30 500 530 &00 &30 700 730 800 &30 0 9:00 930 10:00 130 11:00 11:30 1200 1230 1:00 ;30 200 230

Config changes -= |X Read Efficiency - SGlL/Sec

(click for details)

¥ Performance Trend for PRODEE. ..

Y ou will notethat some metrics graph better together than others depending on the scale

of values.

To verify the success of your tuning changes from Step 7, or any other configuration or

physical design changes for that matter, some of the best metrics to graph include:

Category Metric Desred M ovement
DB Score Score Higher is Better

TX Costs Sorts/TX Lower is Better

TX Costs Hash JoingTX Lower is Better

TX Costs Logical IX Reads/TX Lower is Better

TX Costs Logical Reads/TX Lower is Better
Time All Metrics Lower is Better
Rates Index Read Efficiency Lower is Better
Rates TX/Sec Higher is Better
Rates SQL/Sec Higher is Better
Ratios All Higher is Better
Percentages SQL Sync Read % Higher is Better
Percentages XML Sync Read % Higher is Better
Percentages Async Write % Higher is Better
Percentages Sort Ovflo % Lower is Better
Percentages % CPU Busy Lower is Better

® 21

www.database-brothers.com Accountabilty Sarts Here

Phone: 512-249-2324




Step 10: Share your Success

To become a DBI Certified Performance Hero, send screen shots of performance trend
graphs indicating improvements, or screen shots of grids indicating performance
improvements, to hero@database-brothers.com along with your contact information and
a short essay description of the steps you took and the results you achieved. Someone
from DBI will contact you to review your achievements and make arrangements to send
you your DBI Certified Performance Hero award kit.

And, of course, it goes without saying, but it would be prudent to repeat steps 1-9
repeatedly until no further tuning improvements can be obtained. Also be sure to explore
all of the features and capabilities of Brother-Panther; only a fraction of its functionality
has been covered by this introductory guide.

Summary

Brother-Panther is arobust product with many features and capabilities. Please read the
product documentation completely. Asyou explore all of the capabilities of the product,
you will discover many ways that Brother-Panther can help you administrate your
databases and improve and sustain excellent database performance.

Here'saquick list of additional functionality and tuning suggestions:

e Review Partition performance in a multi-partition database to ensure the load is
appropriately balanced across partitions

¢ Review Bufferpool Performance; tune to improve hit ratios and reduce physical
1/Os

e Review Tablespace Performance; tune to improve read and write times and
asynchronous pages read per request

e Review Table Performance; look for tables that need to be reorganized (high
Overflows), and don’t forget the catalog tables

e Review Table Performance; for tables having the highest Rows Written, carefully
review index definitions to ensure there are no indexes with low cardinalities or
skew

e Repeatedly review Statement Performance and work to reduce the relative
execution costs of costly Statements

e Monitor Performance Trends over Time

e Explore the DBI Repository Database; it is well documented with many
comments - you may find additional information there that is helpful to you
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