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Stress testing using SQLRx’s 
Replayable TraceTM
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What we will cover

ÁWhen to use Replayable Trace

ÁSQLRx Replayable Trace methodology

ÁHow to capture a workload and create a stress test 

workload (demo)

ÁEvents and Perfmon counters to capture for analysis

ÁHow to run a Replayable Trace (demo)

ÁAnalysis of Perfmon data

ÁPresenting capacity data

ÁConclusion

ÁAdditional Resources
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When to use Replayable Trace

Replayable TraceéAllows you to save a workload as a SQL trace 

and then replay it against a new environment for a deep analysis 

of performance as many times as needed.  And, itôs free!

*****************************************************

ÁNew versions of SQL Server  (SQL 2005\2008\???)

ÁNew hardware

ÁConfiguration changes

ÁProve that current or future hardware or software has 
capacity for heavy workloads

ÁYour management wants proof that $$ are well 
invested
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SQL Trace Templates

Save as a script
Á Start the 
TSQL_Replay trace

Click
Á File
Á Save As
Á Trace Template
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How to capture a workload

ÁTake a backup of production databases

ÁStart 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

Á In production, you must start workload capture trace 
immediately after database backups

ÁDatabase idôs in test must be the same as production

ÁMust use Profiler to load workloads into and out of tables

Á Logins must be transferred to test server unless workload 
is modifed to use ñsaò for all logins

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

ÁRunning the workload directly from the database server 
can cause high CPU utilization

ÁMust monitor for blocking

ÁWhen analyzing SQL, the duration counter will produce 
inconsistent values
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Monitor for blocking
The head blocking 
statement will be the 
record with a value of 0 
in the BlockedBySPID 
column. 

The SecWaitTime column 
shows the amount of 
time in seconds that 
each statement has been 
waiting.

Use a KILL statement to 
terminate head blockers 
that are onerous.

KILL 191
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Demo

Running a Replayable Trace
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SQL Trace Events to Collect

ÁCommon trace events that are collected

ÁCursors

ÁDatabase

ÁLock:Cancel and Deadlock-related events 

ÁErrors and Warnings

ÁScans

ÁStored Procedures (Completed)

ÁTransactions

ÁTSQL (Completed)

ÁDeprecation events (especially when upgrading)
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Perfmon counters to collect

ÁMinimum Perfmon counters to collect are:

ÁProcessor(% Processor Time) ïfor each processor

ÁPhysicalDisk (Avg. Disk sec/Read) ïfor each disk

ÁPhysicalDisk (Avg. Disk sec/Write) ïfor each disk

ÁPhysicalDisk (Avg. Disk sec/Transfer) ïfor each disk

ÁPhysicalDisk (% Idle Time) ïfor each disk

ÁSQLServer:Buffer Manager(Page life expectancy)

ÁSQLServer:Buffer Manager(Page lookups/sec)

ÁSQLServer:SQL Statistics(Batch requests/sec)
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Analysis of data

Á Pull the traces captured into tables
Á SELECT * INTO ReplayableTraceSQL2008

FROM ::fn_trace_gettable(<<path to trace file>>, 
DEFAULT)

Á Cleanse parameters from queries

Á Substitute { Str} for strings

Á Substitute {#} for numeric

Á Substitute {MDY} for datetime

Á Group queries, sum reads (and any other metric that 

interests you) and compare

Á Pull perfmon data into spreadsheet or SQL to analyze
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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) ï

*Convert to Busy Time (100 - % Idle Time).  

Once Busy Time reaches 100%, no more I/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 

Perfmon Thresholds
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Analyzing perfmon data
Single Workload stats
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Combined Workload stats
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Workload comparison - Processor
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Workload comparison ïPhysical Disk - % Busy Time
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Workload comparison ïPhysical Disk ïRead\Transfer\Write /sec
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Workload comparison ïPage life expectancy



ISI Webinar – Stress Testing with Replayable Trace – April 21, 2010

Over 20 Years of Credibility & Trust

Workload comparison ïPage Lookups /sec
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Workload comparison ïBatch Requests /sec
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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

Á 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?

Á 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?

Á 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?

Á 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?

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

ÁGrowth Capacity of Existing Environment.

ÁBest bang for the $$ on where to invest.

ÁIn this case disk subsystem.

ÁCost avoidance.

ÁWhere the bottlenecks are to free capacity.

ÁQuantified Before & After metrics for true ROI.
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Conclusion

ÁSQL Profiler combined with a Replayable Trace is a 

powerful tool for predictive analysis

ÁSQL Traces can be combined to produce a ñStress 

Testò of actual user work

ÁOnce you have the methodology, it is possible to 

know when an elevated workload will push your 

hardware to itôs limits
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Additional Resources
ÁContact us:

ÅLori Brown lorib@isi85.com
ÅJeffry Schwartz  jeffrys@isi85.com
ÅDan Hooper dhooper@isi85.com

Åwww.sqlrx.com
Åhttp://blog.sqlrx.com/

mailto:lorib@isi85.com
mailto:jeffrys@isi85.com
mailto:danh@isi85.com
http://www.sqlrx.com/
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 details.

3. Let us know topics youôd like to cover in our next 
Webinar in this series.


