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Agenda

New SQL Server (Microsoft) release cycles

Adaptive Query Processing

Interleaved executions

Batch Mode Adaptive Join

Memory Grant feedback

Query Store as Game Changer

Troubleshooting with Query Store

Automatic tuning



Upgrade challenge (risk, not fully atomated test routines…)

Learning 

Too frequent

Quality?

Abandoned services/features

New SQL Server (Microsoft) release cycles



Adaptive Query Processing
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Adaptive Query Processing

Query Optimizer

- Chooses physical operators and creates the execution plan

- Estimates memory that is needed for query execution (Memory 

Grant)

- Based on estimates done by the Cardinality Estimator

Query Execution Issues

- Slow response time

- Intensive resource consuming 

- Reduced throughput and concurrency
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Adaptive Query Processing

SQL Server 2016 (and prior)

- After the execution plan is created, it is used in consecutive query 

executions, without changes (with the same operators and memory 

grants)

SQL Server 2017 Adaptive Query Processing

- Breaking the pipeline between query optimization and execution

- Executing a part of the query during the execution plan creation

- Updating a part of the cached plan during consecutive query 

executions (Memory Grant)

- Batch mode Adapter Join Operator
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Adaptive Query Processing

Interleaved Execution

Batch Mode Memory Grant Feedback

Batch Mode Adaptive Join
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Interleaved Execution

Related to queries with multi table valued functions 

(MTVF)

- Break the optimization process

- Execute the part of the query with function call and get actual 

cardinality

- Continue with the optimization process

Epilogue 

- More appropriate plan (correct cardinality instead of cardinality 100

Costs

- Increased CPU compile time

- Increased costs are acceptable, plan is usually better (sometimes 

significantly)
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SQL Server 2016

MTVF Execution



SQL Server 2017

Interleaved Execution



Batch Mode Memory Grant Feedback

- Adjust memory grant parameter in the execution plan 

AFTER the plan is generated

- Monitors the execution of the query and if memory grant 

is constantly over- or underestimated, it recalculates and 

adjust it

- Requires a columnstore index on the affected table

- If memory grant memory values oscillate, the feature is 

disabled
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Batch Mode Adaptive Join

- New opeartor- Adaptive Join 

- Allows to choose between Hash Join and Nested Loop Join 

operators after scanning an input

- Defines a threshold value that can be use for decision which 

operator to use 

- It starts as Hash Join and if after input scanning estimated number 

of rows is less than threshold, it switches to Nested Loop Join

- Generaly, it will better handle some queries with variaty 

of parameters, but it will not solve all issues caused by 

wrongly chosen Join operator

- It can be disabled
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EXEC dbo.GetSomeOrderDeatils 112;

Adaptive Join Operator



EXEC dbo.GetSomeOrderDeatils 1;

Adaptive Join Operator



Adaptive Join Operator

Adaptive Join Operator brings overhead

How to disable it:

- OPTION(USE 

HINT('DISABLE_BATCH_MODE_ADAPTIVE_JOINS'));

- ALTER DATABASE SCOPED CONFIGURATION SET 

DISABLE_BATCH_MODE_ADAPTIVE_JOINS = ON;
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Query Store and Automatic Tuning
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Query Store in SQL Server 2016

New troubleshooting tool

- Captures all execution relevant parameters for database 

queries 

- Information are persistent, belongs to the database

- Quick identify performance regressions

- Helps you to learn how your database workload changes 

over time

- Helps you to identify queries that did not execute 

successfully

- Allows you to fix some performance issues



Query Store in SQL Server 2017

New features and Enhancements

- Query Store captures wait stats (24 wait stats categories)

- Tuning Recommendations 

- Automatic Tuning



Query Store in SQL Server 2017



Query Execution 

Started
Query Execution

WAIT: RESOURCE 

SEMAPHORE –

MEMORY

Query Execution

WAIT: 

PAGEIOLATCH_SH 

– Buffer IO

Query Execution
Query Execution 

Finished

Query Store in SQL Server 2017



SQL Server 2017 Automatic Tuning

Two options:

- Offline: Recommended actions via DMV 

sys.dm_db_tuning_recommendations

- Online: automatically switch to the last known good plan 

whenever the regression is detected



SQL Server 2017 Automatic Tuning
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