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ABOUT ME

• Martin Guth (37)

• Working 11 years as a BI Engineer (built a new DWH from 

scratch)

• Working 5 years as  a DBA (focus on performance tuning)

• Current Role „Data Swiss-Knife“ 

at 3C Deutschland GmbH (Experian) in Heilbronn, Germany

• Job Opening for a DBA (requires German B1)

• Excited about PASS since 2008

• Blog: www.martinguth.de

• Contact: martin_guth@hotmail.com

https://jobsearch.createyourowncareer.com/Arvato_Financial/job/Heilbronn-(Junior)-IT-Infrastructure-Manager-(mwd)-BW-74072/587885901/
http://www.martinguth.de/
mailto:martin_guth@hotmail.com
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1. Why Workload Testing?

2. Perform Workload Testing using Workload Tools

3. Demos

4. Tips & Tricks

5. Lessons Learned 

6. Questions
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WHY 
WORKLOAD-
TESTING?

Photo by Edho Pratama on Unsplash

https://unsplash.com/@edhoradic?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Smal l  Changes
Big  Impact

• Example performance tuning: Altering an index

• Queries/DML getting faster

• Queries/DML getting slower

• Some other examples

• Usage of new features (e.g. ADR)

• Adjustment of db-settings (e.g. MAXDOP)

• Courses of action

• No risk no fun 

• Never change a running system

• Test thoroughly in advance

Photo by Linus Nylund on Unsplash

https://unsplash.com/@doto?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Testing sounds fine…but how?

Testing with the 
complete workload

Testing all queries on 
a table

Testing a single 
query

workload  = everything which is 
being executed on the server in a 
specific time interval…in essence 
read and write activity
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Conduction DB-Workload-Tests (A/B-Testing)

Backup Capture Restore Replay

2nd 
Restore

Implement 
Change

2nd
Replay

Analysis

Production System Test System
Baseline
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Some Thoughts on the Test System

• Sizing

• Provide sufficient storage capacity (disks can be slower than in production)

• Provide the same amount of RAM as in production

• Provide the same CPU-Config as in production

• Set SQL-Server-Settings for the instance (e.g. MAXDOP) identically as in production

• Due Diligence: Watch out for GDPR/CCPA and security concerns

• Workaround

• Separate DB on your production instance

• Run workload tests in off-peak-hours (e.g. weekend)

• CAUTION: Ensure that the workload test doesn‘t access your production databases (e.g. separate login w/o access on 

prod)
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PERFORM WORKLOAD 
TESTING USING 
WORKLOAD TOOLS

Photo by Ēriks Irmejs on Unsplash

https://unsplash.com/@erxxx?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Workload Tools

• Developed by MVP Gianluca Sartori (spaghettidba)

• Capture using Profiler, Trace or XEvents

• Supports SQL Server from Version 2000 (tested with 2005 by the author)

• Capture gets saved as SQLite DB

• Integrated tool for replay

• Download via Github

https://mvp.microsoft.com/de-de/PublicProfile/5001258?fullName=Gianluca Sartori
https://twitter.com/spaghettidba
https://github.com/spaghettidba/WorkloadTools/releases
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Components

SqlWorkload

• Capture and 
replay of 
workloads

• Command line

WorkloadViewer

• Comparison of 
test-results

• GUI

ConvertWorkload

• Converting trace 
files

• Command line

WorkloadWizard

• GUI for easier 
config

• Not yet 
available
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Configuration

Source: spaghettidba.com

Listener (always one)

Capture from Source
• ExtendedEventsWorkloadListener
• ProfilerWorkloadListener
• SqlTraceWorkloadListener

Read from Capture
• FileWorkloadListener

Consumer (0..n)

Write workload to a file
• WorkloadFileWriterConsumer

Gather analysis data
• AnalysisConsumer

Replay the workload
• ReplayConsumer

JSON-Format
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Sample Configuration for Capture

{    "Controller": {

"Listener":

{

"__type": "ExtendedEventsWorkloadListener",

"ConnectionInfo":

{

"ServerName": "mydbserver"

},

"DatabaseFilter": "mydb" 

},

"Consumers":

[

{

"__type": "WorkloadFileWriterConsumer",

"OutputFile": "C:\\temp\\mydb.sqlite"

}       ]    }}

Explanation:
① Recording the workload using XEvents

② Connecting to DB-Server mydbserver via 
Windows-Authentication 

③ Recording just the workload on database mydb
(optional)

④ Saving the workload to a SQLite DB for 
subsequent replay

①

②

③

④

Complete reference on Github

https://github.com/spaghettidba/WorkloadTools/wiki/SqlWorkload
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Some words on the replay-process 

• Each recorded session (SPID) gets it‘s own ReplayWorker-Process

• Executes commands in this session one after another

• Possible problem: Sequence of execution on the test system may differ from the one captured on production

• ReplayWorker-Processes run independently from one another

• Example: SPID 100 INSERT of new row; SPID 101 UPDATE of this new row

• Replay can result in FK violation, if replay for SPID 101 is faster than replay for SPID 100
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Replay Options

18

• Sync (synchronizationMode = true)

• Respects pauses in the workload

• Replay-Duration resembles capture-duration

• Async (synchronizationMode = false)

• Fires commands as quickly as possible

• Replay-Duration can be significantly shorter than 

capture -duration

• Capacity of test-system pushed harder

• Errors due to wildly different order of execution 

more likely (e.g. FK violations)

Relaxed Releases with DB-Workload-Tests
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Sample Configuration for Replay

Explanation:

① Read a captured 

workload

② Synchronous replay

③ Replay gets executed on 

replayServer in mydb 

(integrated authentication)

{    "Controller": {

"Listener":

{

"__type": "FileWorkloadListener",

"Source": "C:\\temp\\mydb.sqlite",

"SynchronizationMode": "true"

},

"Consumers":

[

{

"__type": "ReplayConsumer",

"ConnectionInfo":

{ 

"ServerName": "replayServer",

"DatabaseName": "mydb"      

},

"ConsumeResults": "false",

"QueryTimeoutSeconds": 180

} 

{

"__type": "AnalysisConsumer",

"ConnectionInfo":

{

"ServerName": "replayServer",

"DatabaseName": "WorkloadAnalysis",

"SchemaName": "baseline"

},

"UploadIntervalSeconds": 60

}]    }}

①

②

③

④

⑤

④ Additional configuration for replay (optional):
• Discard results after execution (consumeResults false)
• Command Timeout after 3 minutes

⑤ Workload-Analysis uploaded to schema baseline of database 
WorkloadAnalysis every minute Complete reference on Github

https://github.com/spaghettidba/WorkloadTools/wiki/SqlWorkload
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Configuration: Discover the possibilities

• Advanced Configuration

• Workload-Analysis during Capture mother of all baselines

• Real-Time-Replay

Source: spaghettidba.com

https://spaghettidba.com/2020/03/03/performing-a-real-time-replay-with-workloadtools/


© 2020 Martin Guth Relaxed Releases with DB-Workload-Tests 21

Analysis of Workload-Test-Results

• WorkloadViewer by Gianluca Sartori

• Integrated in WorkloadTools 

• Core metrics CPU time and elapsed time

• No execution plans (as of now)

• Query Store Comparison Script by John Sterrett

• Analysis covers reads and writes as well

• Execution Plans available from Query Store for

in-depth analysis

https://johnsterrett.com/2020/03/10/query-store-for-workload-replays/
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Community Spirit

Amazing: Gianluca ships a
new release in just one day
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DEMOS

Photo by Bill Oxford on Unsplash

https://unsplash.com/@bill_oxford?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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TIPS & TRICKS

Photo by John Schnobrich on Unsplash

https://unsplash.com/@johnschno?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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A Logging-Table can come in handy

• Recipe for a logging-table (if you don‘t have one used by your system)

• Create a new table with at least one DateTime column

• Add a new record to the table every minute during the capture (e.g. via an agent-job)

• Example:

• Especially useful for monitoring of the replay speed
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Optimize the Restore

• Point-In-Time Restore using Log-Backups

• Run a marked transaction right at the beginning of your capture

• Perform a point-in-time-restore from logs using WITH STOPATMARK = 'CaptureStart'

• Alternatively use WITH STOPAT and the exact start time of the capture

• Leverage database snapshots to speed up subsequent restores after the first restore from backups

(available in Standard Edition starting with SQL Server 2016 )
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LESSONS 
LEARNED

Photo by JESHOOTS.COM on Unsplash

https://unsplash.com/@jeshoots?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Lessons Learned Workload Tests

• Complex Topic make sure to reserve enough time

• Interesting things to discover in your „own“ databases (e.g. attempts to access tables which have been deleted 

months ago)

• Occasionally it may make sense to manipulate the workload

• Be aware that all activity on the database(s) is recorded

• Watch out for backup commands  at least ensure that the replay can‘t overwrite production backups
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Lessons Learned Presenting

• Less is more: Question the scope of your presentation

• Demos needed more time as originally thought

• Creating a (repeatable) workload is more challenging as originally thought
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Resources

• https://github.com/spaghettidba/WorkloadTools

• https://spaghettidba.com/

• https://sqlitebrowser.org/

• https://www.brentozar.com/archive/2019/04/free-sql-server-load-testing-tools/

https://www.brentozar.com/archive/2019/01/how-to-load-test-a-database-application/

https://github.com/spaghettidba/WorkloadTools
https://spaghettidba.com/
https://sqlitebrowser.org/
https://www.brentozar.com/archive/2019/04/free-sql-server-load-testing-tools/
https://www.brentozar.com/archive/2019/01/how-to-load-test-a-database-application/
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QUESTIONS/
DISCUSSION

Photo by Edwin Andrade on Unsplash

https://unsplash.com/@theunsteady5?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/questions?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Martin Guth, Heilbronn

@sqlNewRow

martinguth.de (presentation download)

martin_guth@hotmail.com

https://unsplash.com/@melindagimpel?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/contact?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://www.linkedin.com/in/martin-guth-7714ab114/
https://twitter.com/sqlnewrow
http://www.martinguth.de/
mailto:martin_guth@hotmail.com

