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What we will cover

A When to use Replayable Trace

A SQLRxReplayable Tracemethodology

A How to capture a workload and create a stress test
workload (demo)

A Events and Perfmon counters to capture for analysis
A How to run a Replayable Trace (demo)
A Analysis of Perfmon data
A Presenting capacity data
A Conclusion
A Additional Resources
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When to use Replayable Trace

Replayable Tracee Al | ows you to save a wor
and then replay it against a new environment for a deep analysis
of performance as many times as needed. An d, freet 0 s
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A New versions of SQL Server (SQL 20052008\?7?7?)

A New hardware

A Configuration changes

A Prove that current or future hardware or software has
capacity for heavy workloads

A Your management wants proof that $$ are well
Invested
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Trace Replay Methodology fi NelestEval uati on Environmento
1. A CudProdection 3. fAiTest Runo pr o
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Multiple Replay 2. AContor oflmiRu ™ < \I/-
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SQL Trace Templates

Save as a script | | ... ..o

Trace Properties ==

A Sta‘rt th e Trace name: |Ser\rer‘."u'orkload|
TS Q L_Re P I ay trace Trace provider name: [LoRkPC\SaL2008

Trace provider type: ||'"'|icr050ﬂ SQL Server 2008 version: 10.0.2531

Q | I C k LUse the template: |TSO L Replay ﬂ
A FI Ie [ Savetofile: | J
A Save As G

A Trace Template

=1 Xl

[~ Savetotable: J

[~ Enable trace stop time: | w4200 -] | 23043PM =
Run Cancel Help
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How to capture a workload

A Take a backup of production databases

A Start a trace replay using a script generated
by Profiler
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Demo

Capturing a Workload and
creating a Stress Test Workload
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Replayable Trace - Gotchas

A In production, you must start workload capture trace
Immediately after database backups

Dat ab a sneestmdsd = the same as production
Must use Profiler to load workloads into and out of tables

Logins must be transferred to test server unless workload
Il s modifed to use nsao for al

A If upgrading to a new version of SQL, update statistics and
rebuild indexes

A Running the workload directly from the database server
can cause high CPU utilization

A Must monitor for blocking

A When analyzing SQL, the duration counter will produce
Inconsistent values
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Monitor for blocking

EZIF OBJECT ID('tempdb..fProcesses') IS NCT NULL DROP TABLE #Procesaes;

-- grab current processes

[ SELECT s3.spid, BlockedBySPID = s.blocked, DatabaseName = D5 NAME(=.dbid],

8.program nane, 2.loginame, ObjectName = OBJECT NAME (objectid, =. dbld

Definition = CAST (text AS VARCHAR (MAX)), SecWaitTime = s.walttlme;lﬂﬂﬂ,

8.hostname, LoginName = 3.loginame, LastBatch = s.last batch, NumOpenTrans = 3.open tran
INTO #Processes

FROM =zys.sysprocesses 3 CROSS APPLY sys.dm exec sgl text (sgl handle)

- WHERE 3.3pid > 50;

-- Recursive CIE looks for blocking

The SeCWaitTime Column 11 WITH Blocking(5SPID, BlockedBySPID, SecWaitTime, BlockingStatement, DatabazeName,

The head blocking
statement will be the
record with a value of O
in the BlockedBySPID
column.

e I = T ¥ o NS U FL R - T

RN T = -]

12 HostName, LoginName, LastBatch, NumpenTrans, Rowlo, LevelRow | AS
shows the amount of 13| | SELECT =.s3pid, s.BlockedBySPID, 3.SecWaitTime, s.Definition, 3.Databaselame,
tir11(3 ir] fSEE(:()f](jSS tf]Eit 14 3.hostname, 3.LoginName, s,LastBatch, 3,NumOpenlrans,

15 ROW NOMEER() OVER(ORDER BY s.spid), 0 AS LevelRow
each statement has been | :s| o srrocesses
\A/Eiitif](;. 17 JOIN iPrncesses sl N 3.spid = =1 BlockedBySPID

18 WHERE 3.BlockedBySPID = 0

18 UNION ALL
Use a KILL Statement tO 20 SELECT r.spid, r.BlockedBySPID, r.SecWaitTime, r.Definition, r,DatabaszeName,

. 21 r.hostname, r.LoginName, r,LastBatch, r,NumOpenIrans,
terminate head blockers | z 4.Roelia, d.LevelRov - 1

23 FROM $Processes ¢
that are onerous. 24 JOIN Blocking d ON r,BlockedBySPID = d.5PID

25 WHERE r.BlockedBySPID > 0
KILL 191 ) )

27| EELECT * FROM 310kking

28i- ORDER EY RowNo, LevelRow;

29
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Demo

Running a Replayable Trace
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SQL Trace Events to Collect

ACommon trace events that are collected
ACUrsors

ADatabase

ALock:Cancel and Deadlockrelated events
AErrors and Warnings

AScans

AStored Procedures (Completed)

ATransactions

ATSQL (Completed)

ADeprecation events (especially when upgrading)
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Perfmon counters to collect

AMinimum Perfmon counters to collect are:
AProcessor(% Processor Time)i for each processor

APhysicalDisk (Avg. Disk sec/Read)i for each disk
APhysicalDisk (Avg. Disk sec/Write)1 for each disk
APhysicalDisk (Avg. Disk sec/Transfer)i for each disk
APhysicalDisk (% Idle Time) T for each disk
ASQLServer:Buffer Manager(Page life expectancy)
ASQLServer:Buffer Manager(Page lookups/sec)
ASQLServer:SQL Statistics(Batch requests/sec)
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Analysis of data

A Pull the traces captured into tables

A SELECT * INTOReplayableTraceSQL2008
FROM :fn_trace gettable(<<path to trace file>>,
DEFAULT)

A Cleanse parameters from queries

A Substitute { Str} for strings
A Substitute {#} for numeric
A Substitute {MDY} for datetime

A Group queries, sum reads (and any other metric that
Interests you) and compare

A Pull perfmon data into spreadsheet or SQL to analyze
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Perfmon Thresholds

(S)

Processor (% Processor Time) (for each
processor) - The total amount of time a
specific processor is busy.

Warning Threshold > 60

Danger Threshold > 85

Extreme Danger Threshold > 95

PhysicalDisk (% Idle Time) (for each disk) 1
*Convert to Busy Time (100 - % Idle Time).
Once Busy Time reaches 100%, no more 1/Os
can be processed.

Warning Threshold > 40

Danger Threshold > 60

Extreme Danger Threshold > 80

SQLServer:Buffer Manager (Page life
expectancy) - The average number of
seconds that information remains in memory
when it is not actively being used. Less than
300 seconds indicates memory pressure.

Warning Threshold < 300

Danger Threshold < 200

Extreme Danger Threshold < 90

PhysicalDisk (Avg. Disk sec/Read) (for
each disk) - Measures the response time of the
disk subsystem. Best performance is 10 ms or
less.

Warning Threshold > 0.020

Danger Threshold > 0.040

Extreme Danger Threshold > 0.080

PhysicalDisk (Avg. Disk sec/Write) (for
each disk) - Measures the response time of the
disk subsystem. Best performance is 10 ms or
less.

Warning Threshold > 0.020

Danger Threshold > 0.040

Extreme Danger Threshold > 0.080

PhysicalDisk (Avg. Disk sec/Transfer) (for
each disk) - Measures the response time of the
disk subsystem. Best performance is 10 ms or
less.

Warning Threshold > 0.020

Danger Threshold > 0.040

Extreme Danger Threshold > 0.080
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Analyzing perfmon data

Single Workload stats

DateTime |Processor|{0)\% Processor Time Processor{1)\% Processor Time

3:48:41 PM 14.3 14.6
3:48:46 PM 17.6 16.1
3:48:51 PM 41.7 40.7
3:48:56 PM 61.7 62.6
3:459:01 PM 48.8 53.5
3:49:06 PM 42.9 45.1
3:49:11 PM 32.6 34.2

Min 14.3 14.6

Avg 37.1 38.1

Max 61.7 62.6

DateTime |PhysicalDisk(0 D: C:)\% Busy Time PhysicalDisk(0 D: C:)\Avg. Disk sec/Read PhysicalDisk{0 D: C:)\Avg. Disk sec/Transfer PhysicalDisk(0 D: C:)\Avg. Disk sec/Write

3:48:41 PM 26.9 0.079 0.004 0.001
3:48:46 PM 33.5 0.000 0.009 0.009
3:48:51 PM 33.3 0.009 0.008 0.004
3:48:56 PM 63.8 0.009 0.065 0.007
3:49:01 PM 5. [ 0.028 0.002
3:49:06 PM 28.5 0.016 0.003 0.002
3:49:11 PM 22.1 0.004 0.002 0.002

Min 221 0.000 0.002 0.001

Avg 36.4 0.033 0.017 0.004

i o>« I 006 o.c0s

DateTime |MSS5QLSSQL2008:Buffer Manager\Page life expectancy MSS5QLSSQL2008:Buffer Manager\Page lookups/sec  MSSQLSSQL2008:5AL Statistics\Batch Requests/sec

3:48:41 PM 8,337 68.2 0.0
3:48:46 PM 8,341 0.0 0.4
3:48:51 PM 8,346 70.4 4.0
3:48:56 PM 8,351 3,488.4 3.8
3:49:01 PM 8,350 4,177.2 3.8
3:49:06 PM 8,361 5,295.3 5.6
3:49:11 PM 8,366 2,091.7 1.6
Min 8,337 0.0 0.0
Avg 8,351 2,170.2 2.7
Max 8,366 5,295.3 5.6
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DateTime Processor{0)%\% Processor Time Processor(l}4\%% Processor Time
3I:S0:=11 PhA 17.5 A7
I:S0:z16 P 139 A1A0.8
3:50::271 PN F. o 0. ITF.9
3I:S0::26 PhA 569 65_4
350231 PhA IS F3I2
I:S0:z3Ic PN G0 AT
3:50:471 PhA aAF.O0 52.9
3:S50:46 PhA a9 _ 1 Az 8 .
3I:50:51 P P B = A9 5
2:50:51 P azs Combined Workload stats
ZI:SA201 PhA Ia.8 ZIa.s
351206 PhA S50.01 QT 6
3I:5A:z11 P F. o 0. B . Lo Mg
3:521:16 PN 548 541
3:521:=21 PhA I7.a I3 A4
I:SAz26 PM 26.8 28.4
2:52:z321 PN =2.0 s.7
3:51:36 PMA 12.3 1149
35130 PhA 8.6 5.2
M =2.0 5.4
Ao I8 2 ITF.2
Mlax TFI.S TFI.2
DateTime |PhysicalDisk{0 D: C:)\% Busy Time PhysicalDisk(0 D: C:)\Ave. Disk sec/Read PhysicalDisk({0 D: C:)\Avg. Disk sec/Transfer PhysicalDisk(0 D: C:)\Awvg. Disk sec/Write
3:50:11 PM 27.7 0.056 0.004 0.003
B83.0 0.064 0.011 0.008
sz [ e ] 0.021
73.9 0.051 0.027 0.012
- sss  eza  ooss o025
59.0 0.035 0.015 0.005
54.6 0.077 0.004 0.003
sa. 0.004 0.002
21.7 0.010 0.003 0.001
53.2 0.026 0.006 0.004
22.7 0.010 0.007 0.007
52.2 0.039 0.005 0.002
21.1 0.002 0.003 0.003
20.5 0.009 0.002 0.000
s=.s I 0.005 0.005
21.7 0.007 0.004 0.002
20.9 0.007 0.005 0.003
3:51:36 PM 5249 0.079 0.012 0.005
3:51:41 PM 20.2 0.004 0.002 0.000
Min 20.2 0.002 0.002 0.000
Avg 45.0 0.052 0.017 0.006

Max

5
]
b

DateTime MSSQLSSQL2008:Buffer Manager\Page life expectancy MSSQLSSQL2008:Buffer ManageriyPage lookups/sec MSSQLSSQL2008:5QL Statistics\\Batch Requests/sec
3:50:11 PM 8,427 68.3 o.0
3:50:16 PM 8,432 0.0 o.4a
32:50:21 PM 8,436 8.8 12.2
3:50:26 PM 8,441 3, 762.0 21.4a
3:50:31 PM 8.4946 20,346.9 21.0
3:50:36 PM 8,451 3,850.3 32.0
32:50:41 PM 82,456 4,807.0 21.8
3:50:46 PM 8,461 3,373.0 11.6
3:50:51 PM 8,460 A4, 735.3 13.2
32:50:56 PM 82.471 4,554.9 17.0
3:51:01 PM 8,476 6,431 4 5.4
3:51:06 PM 8,481 4,616.6 .2
3:51:11 PM 8,480 4,8560.1 5.8
2:51:16 PM 8,491 4,047.8 4.6
3:51:21 PM 8,496 4,.828.0 6.0
3:51:26 PM 8,501 5.,117.4 10.6
32:51:31 PM 8.506 46.6 15.8
3:51:36 PM 8,511 79.4 0.0
3:51:41 PM 8,516 o.o o.0
Min 8,427 0.0 0.0
Awg 8,471 3,975.6 10.8
Max 8,516 20,.346.9 32.0
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Workload comparison - Processor

1000

200

B0.0

T0.0

73.2

60.0

500

Percent

400

300 -

200

100

0.0 +

m 1XWorkload
B 3X Workload

Processor(0)\% Processor Time Processor(1)\% Processor Time
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Workload comparison i Physical Disk - % Busy Time

1000

900

80.0

PhysicalDisk(0 D: C:)
54% Increase

700

60.0

-
=
@
E 300 ® 1X Workload
& m 3X Workload
200
300
200
100
00
PhysicalDisk(0 D: C:)\% Busy Time
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Workload comparison i Physical Disk i Read\Transfer\Write /sec

0.240

0220

Seconds

0.200

0.180 -

0.160 -

0.140

0.120 ~

0.100 -

0.080 -

0.060 -

0.040

0.020 ~

0.000

B 1X Workload
m 3X Workload

PhysicalDisk(0 D: C:)\Avg. Disk PhysicalDisk{0 D: C:)\Avg. Disk PhysicalDisk(0 D: C:)\Avg. Disk
sec/Read sec/Transfer sec/Write
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Workload comparison i Page life expectancy
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Workload comparison i Page Lookups /sec

25,0000

20,346.9 Page Lookups/sec

284% Increase
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Workload comparison i Batch Requests /sec

35.0

Batch Requests/sec
471% Increase
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Presenting Capacity Findings

Summarized findings:

The processors did show evidence of heavy use during stress testing. Processor utilization of 63% during
normal workload is slightly eleveated. During stress testing, processor utilization rose to 73%. When
stressed processor utilization rose by 18% to levels slightly below the Danger level of utilization.

The disk subsystem experienced heavy utilization during stress testing. Normally the disks stay
approximately 64% busy but stress testing pushed the disks to 98% busy. The disk subsystem was
operating at maximum capacity and was not able to push any more work through.

The disk subsystem also experienced dangrously high response times for Reads. During normal use reads
peaked at 111 milliseconds but during stress testing Reads took 214 milliseconds or 93% longer to
complete. The is well above acceptable response times of 20 milliseconds or less.

SQL Server memory seemed to hold up the best during stress. Page life expectancy actually rose and
Page Lookups/sec were dramatically higher indicating that more requests were being satisfied from
memory.

The elevated workload of the stress test can be measured in looking at the Page Lookups and Batch
Requests. Both counters rose by over 300% indicating that an increased workload approximately 3 times as
normal was experienced by the server.

To accomplish the goal of provisioning a server capable of handling a workload three times what it
currently is now, it will be necessary to enhance the disk subsystem to spread the load to more
disks. This will allow Reads to be satisfied from the disks in less than 20 milliseconds as well as
lower the overall business of each LUN. Faster or more processors will also be necessary to allow
the processors to operate in acceptable utilization of no more than 60%.
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Capacity Considerations

A Did the new disk configuration function well enough to be viable in
production?
a) If not, what changes must be implemented and do these changes
involve reconfiguring the existing disks or adding new ones?

A Were the achieved transaction rates high enough to move forward with
implementation?
a) If not, where are the bottlenecks and what tuning must be done?

A Was the new hardware platform sufficient for implementation?
a) If not, how close are we to our goal and what hardware or software
changes must be implemented and tested?

A Did the application software function effectively enough (or properly) on the
new version of Windows/SQL or are there tuning or other corrections to be
done?

A How much time and money needs to be invested to achieve the goal?
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What ReplayableTrace Provides for Management

A Growth Capacity of Existing Environment.

A Best bang for the $$ on where to invest.

A In this case disk subsystem.

A Cost avoidance.
A Where the bottlenecks are to free capacity.

A Quantified Before & After metrics for true ROI.
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Conclusion

A SQL Profiler combined with a Replayable Trace is a
powerful tool for predictive analysis

ASQL Traces can be combined
Testo of actual user wor k

A Once you have the methodology, it is possible to
know when an elevated workload will push your
hardware to 1 tos |1 mits
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Additional Resources
A Contact us:

A Lori Brown lorib@isi85.com
A Jeffry Schwartz jeffrys@isi85.com
A Dan Hooper dhooper@isi85.com

A www.sqlrx.com
A http://blog.sqlrx.com/
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Next Steps

1. SQLRx can perform ReplayableTracefor you, approx
50-60 hour effort.

2. Take advantage of our FREE VitalSigns review.
This will indicate where constraints are. Email or call
us for detalls.

3. Let wus know topics youod
Webinar in this series.
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