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Estimated log size

Number of transactions

Time spent in each phase
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sys.dm_db_index_usage_stats

sys.dm_db_index_usage_stats

https://msdn.microsoft.com/en-us/library/ms188755.aspx
https://msdn.microsoft.com/en-us/library/ms188755.aspx
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Update Stats Job
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Note: Setting no. 3 is recommended for customers who are newly upgrading to SQL Server 2016.

SQL Compat. Level
Trace Flag 
4199

Optimizer fixes before 
SQL Server 2016 RTM

Optimizer fixes after SQL Server 2016 
RTM

120 Off Disabled Disabled

120 On Enabled Disabled

130 Off Enabled by compatibility level Disabled

130 On Enabled by compatibility level Enabled by compatibility level



SQL Server Tiger Team



SQL Server Tiger Team





Optimized Nested Loops (or Batch Sort)

• Optimization aimed at minimizing I/O during a Nested Loop when the inner side table is 

large

• Nested Loop join may try to reorder the input rows to improve I/O performance

Issue

• Extreme memory grants found when the outer table of the Nested Loop join has a 

predicate that filters the result to a small input, but the batch sort appears to be using an 

estimate for cardinality that is equivalent to the entire outer table

Option

• Disable this feature globally using Trace Flag 2340

• Use new query hints (more on that coming)

Side-effects

• OOM conditions, memory pressure for plan cache eviction, or unexpected 

RESOURCE_SEMAPHORE waits
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ActualRowsRead Batches
ActualExecutionMode ActualElapsedms ActualCPUms
ActualScans ActualLogicalReads ActualPhysicalReads
ActualReadAheads ActualLobLogicalReads ActualLobPhysicalReads
ActualLobReadAheads
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Uniformity

• Distinct values are evenly spaced and that they all have the same frequency.

• More precisely, within each histogram step, distinct values are evenly spread and each value has same 

frequency. 

Containment

• Users query for data that exists. 

• For equi-join of two tables, we factor in the predicates selectivity in each input histogram before joining 

histograms and come up with the JOIN selectivity. 

Independence

• Data distributions on different columns are assumed to be independent, unless correlation information is 

available and usable.

Inclusion

• For filter predicates where Col = Const, the constant is assumed to actually exist for the associated column.

• If a corresponding histogram step is non-empty, one of the step’s distinct values is assumed to match the 

value from the predicate.



SQL Server Tiger Team

Simple Containment becomes Base Containment

• Users might query for data that does not exist, so we use probabilistic approach. 

• For equi-join of two tables, we use the base tables histograms to come up with the 

JOIN selectivity, and then factor in the predicates selectivity. 

• Trace Flag 2301 to enable Base Containment in previous versions.

Independence becomes Correlation

• The combination of the different column values are not necessarily independent.

• This may resemble more real-life data querying.
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p0 × p1
1⁄2 × p2

1⁄4 × p3
1⁄8 × Tc



DB Compat

Level
110 or below 120 130

No TF 70 120 130

TF 9481 

enabled
70 70 70

TF 2312 

enabled
120 120 130
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Very difficult to get insight 

into long running queries
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It just works - performance 

and scale in SQL Server 2016 

database engine

Learn about new diagnostics 

improvements for SQL Server 

engine

Learn how to use the new 

diagnostics to troubleshoot 

common performance 

issues

Evangelize the new features to 

customers to get a highly scalable 

out-of-box performance 






