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When was the last time you 
dealt with a query

performance issue?
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• Excessive resource consumption

• Poor indexing strategy

• Lack of useful statistics

• Lack of useful partitioning

• Consequence of blocked queries

• Incorrect server configurations
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• SHOWPLAN XML (a.k.a. Actual Execution Plan)

• Query Store

• Plan Comparison Tool

• Live Query Stats

• xEvents

• … and more ☺
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• Query plans include:
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Shows list of active trace flags:

Useful to understand if active Trace 
Flags influence execution context
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Shows top 10 waits from sys.dm_exec_session_wait_stats
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Easier detection of type conversion issues
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Persisting information on elapsed and CPU times
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• Identify which statistics were used by the Query Optimizer 
for a given compilation.

• Gain actionable insight to where estimations came from.

• Available in SQL Server 2017
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• Per operator performance 
statistics for node and threads

• Showplan extended to include 
RunTimeCountersPerThread

• Node costs for parent and 
children:

Runtime Info Up to SQL 2016 SQL 2016 / SQL 2014 SP2 SQL 2016 SP1

ActualRows X X X

ActualRowsRead X X

Batches X X

ActualEndOfScans X X X

ActualExecutions X X X

ActualExecutionMode X X

ActualElapsedms X X

ActualCPUms X X

ActualScans X X

ActualLogicalReads X X

ActualPhysicalReads X X

ActualReadAheads X X

ActualLobLogicalReads X X

ActualLobPhysicalReads X X

ActualLobReadAheads X X

InputMemoryGrant X

OutputMemoryGrant X

UsedMemoryGrant X



<RunTimeInformation> 

<RunTimeCountersPerThread Thread="0" ActualRows=“121317" 

ActualRowsRead="10000000" Batches="0" ActualEndOfScans=“3" 

ActualExecutions="1" ActualExecutionMode="Row" 

ActualElapsedms=“456" ActualCPUms=“74" ActualScans=“3" 

ActualLogicalReads=“1345" ActualPhysicalReads=“3" 

ActualReadAheads=“1376" ActualLobLogicalReads="0" 

ActualLobPhysicalReads="0" ActualLobReadAheads="0" /> 

</RunTimeInformation>
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• Occurs when a T-SQL statement or 
stored procedure waits more than one 
second for a memory grant or when the 
initial attempt to get memory fails.

• Since SQL Server 2012
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New columns in sys.dm_exec_query_stats

Showplan extended to include grant usage per thread and 
iterator



SQL Server Tiger Team

SQL Server 2014 SP2 and SQL Server 2016 SP1 

• 3 conditions:
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SQL Server 2014 SP2 and SQL Server 2016 SP1 

• 3 conditions:
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SQL Server 2016 and SQL Server 2014 SP2

• User control over min and max grant size in percentages

• Why use a floating point value?
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Up to SQL Server 2016 SQL Server 2016 and 2014 SP2
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Up to SQL Server 2016 SQL Server 2016 and 2014 SP2
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Actual number of rows returned are rows after the 
predicate is applied.

Scenario hidden from an actual execution plan:

Now what?? 



SELECT [ProductID]

FROM [Sales].[SalesOrderDetail]

WHERE [ModifiedDate] BETWEEN '2011-01-01' AND '2012-01-01'

AND [OrderQty] >= 10

ModifiedDate ProductID StoreID OrderQty SalesAmount

2010-12-31 106 01 12 30

2011-01-07 103 04 1 17

2011-01-07 109 04 7 20

2011-02-12 103 03 5 40

2011-03-08 106 05 7 25

2011-04-16 106 02 10 40

2011-07-20 102 02 12 50

2011-10-21 106 03 16 55

2011-12-15 103 03 20 55

(…) (…) (…) (…) (…)

2012-01-01 109 01 11 16

2012-01-11 102 05 5 10

Sales.SalesOrderDetail

ModifiedDate ProductID StoreID OrderQty SalesAmount

2010-12-31 106 01 12 30

2011-01-07 103 04 1 17

2011-01-07 109 04 7 20

2011-02-12 103 03 5 40

2011-03-08 106 05 7 25

2011-04-16 106 02 10 40

2011-07-20 102 02 12 50

2011-10-21 106 03 16 55

2011-12-15 103 03 20 55

(…) (…) (…) (…) (…)

2012-01-01 109 01 11 16

2012-01-11 102 05 5 10

ModifiedDate ProductID StoreID OrderQty SalesAmount

2010-12-31 106 01 12 30

2011-01-07 103 04 1 17

2011-01-07 109 04 7 20

2011-02-12 103 03 5 40

2011-03-08 106 05 7 25

2011-04-16 106 02 10 40

2011-07-20 102 02 12 50

2011-10-21 106 03 16 55

2011-12-15 103 03 20 55

(…) (…) (…) (…) (…)

2012-01-01 109 01 11 16

2012-01-11 102 05 5 10

ModifiedDate ProductID StoreID OrderQty SalesAmount

2011-04-16 106 02 10 40

2011-07-20 102 02 12 50

2011-10-21 106 03 16 55

2011-12-15 103 03 20 55

(…) (…) (…) (…) (…)

2012-01-01 109 01 11 16

Result Set

Actual 
Rows
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What if I could do live query troubleshooting?

• To have in-flight query execution statistics, the query 
execution statistics profile infrastructure must be enabled 
on demand.

• But cost overhead makes bad things worse if running all 
the time.

• This is why you are still reverting back to the pattern collect 
data + post-collection analysis.
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• To have in-flight query execution statistics, the query execution 
statistics profile infrastructure must be enabled on demand.

• Can be enabled for a target session:

• Or globally to view the LQS from other sessions (such as from 
Activity Monitor):

• High overhead (75% with TPC-C like workload)

KB 

3170113
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• Lightweight query execution profiling dramatically reduces 
performance overhead of continuously collecting per-operator 
query execution statistics (such as actual number of rows).

• Can be enabled by:

• This enables usage of LQS feature in SSMS (including Activity 
Monitor) and of the new DMF sys.dm_exec_query_statistics_xml.

• The following still use regular profiling infra:
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Query Execution Statistics Profiling Infrastructure tests with 
TPC-C like workloads

Overhead percent (up to)

Infra Type
no active

xEvents

Active xEvent 

query_post_execution_showplan

Regular 75.5 93.17

Lightweight in SQL Server 2014 

SP2/2016
3.5 62.02

Lightweight in SQL Server 2016 SP1 2 14.3
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• Still in last v16:

• New with v17:
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Query Store UI

SSMS Plan Comparison

SSMS Plan Analysis

SSMS Performance 
Dashboard







Assess with DMA (Data 

Migration Assistant) 

• Detecting code 

compatibility issues 

between SQL versions

• Recommends 

performance and 

reliability improvements 

for your target 

environment 

(Columnstore, In-

memory, etc)

Migrate with DMA, SSMA 

or DMS (Azure Data 

Migration Service)

• Move your schema, data, 

and uncontained objects 

from your source server 

to your target server

• Move from SQL, Oracle, 

MySQL, Sybase and DB2

• Sign-up for DMS private 

previews at 

aka.ms/sqldatabase-

migrationpreview

Validate with DEA (Data 

Experimentation Assistant)

• A/B testing solution for 

changes in SQL Server 

environments (e.g. 

upgrade, new PDS 

design, etc.). 

• Do it before migration to 

catch performance 

regressions while testing 

your good known 

workload

http://sqldatabase-migrationpreview.azurewebsites.net/
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SQL Server Tiger Team Blog

Tiger Toolbox GitHub 

SQL Server Release Blog

Best Practices Check

SQL Server Standards Support

Trace Flags

SQL Server Support lifecycle

SQL Server Updates

Twitter




