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My Assumptions About You

ÅYou are a SQL Server DBA or developer with novice to 
intermediate knowledge of SQL Server.

ÅYou have a basic understanding of indexing and Transact-SQL.

ÅYou want to learn the basics of how to read and interpret 
execution plans so that you can:
ïBetter understand how your queries are executing

ïAnd to help figure out ways of how to optimize them

The difference between a run-of-the-mill DBA/Developer from an exceptionalDBA/Developer is that the 
exceptional DBA/Developer thoroughly understands how to use their available tools to their full potential.
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Our Focus Today

Å¢ƘŜ ǎǘǳŘȅ ƻŦ ŜȄŜŎǳǘƛƻƴ Ǉƭŀƴǎ ƛǎ ŀ ƘǳƎŜ ǘƻǇƛŎΣ ƻƴŜ ǘƘŀǘ ǿŜ ŎŀƴΩǘ 
cover entirely in a short session.

ÅThe goal of this session is to provide an easy introduction to:
ïWhy execution plans are important

ïHow executions plans are created

ïLearn about different type of execution plans

ïLearn the difference between estimated and actual execution plans

ïLearn different ways to capture execution plans

ïLearn the basics of how to read & interpret graphical execution plans

Å!ŦǘŜǊ ǘƻŘŀȅΩǎ ǎŜǎǎƛƻƴΣ L ƘƛƎƘƭȅ ǊŜŎƻƳƳŜƴŘ ȅƻǳ ǊŜŀŘ DǊŀƴǘ 
CǊƛǘŎƘŜȅΩǎfree eBook on SQL Server Execution Plans.
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Why are Execution Plans Important?

ÅA execution plan, simply put, describes the data 
retrieval/storage methodschosen by the Query 
Optimizer to execute a specific query.

ÅSo why is this important to know?

ÅBecause you want to answer these questions:

ïWhy are my queries running slow, and what can I do to 
boost their performance?
ÅHas the query optimizer made a mistake?

ÅDoes the query optimizer have bad data (statistics)?

ÅAre there missing indexes?

ÅIs the query poorly written?
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How Execution Plans are Created

1. ! άƴŜǿέ ǉǳŜǊȅ ƛǎ ǎŜƴǘ ǘƻ ǘƘŜ ǉǳŜǊȅ ƻǇǘƛƳƛȊŜǊ Φ

2. The query is parsedto check if it is written correctly.

3. The query then goes through a bindingprocess, where validation steps 
occur, which resolves all the names of the various objects, tables and 
columns, among other tasks.

4. The query then goes through the optimizationprocess, where different 
execution plans are explored, and then one is selected based on  the 
lowest cost (generally).

5. Then the query is cached in the plan cache, and executedby the query 
execution engine.
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More on the Execution Plan Process

Å DDL code is not optimized, because there is only one way to 
perform such tasks.

Å Some queries have such an easy and obvious execution plan that a 
trivial plan ƛǎ ŎǊŜŀǘŜŘΣ ŀƴŘ ǘƘŜ ǉǳŜǊȅ ƛǎ ƴŜǾŜǊ ǊŜŀƭƭȅ άƻǇǘƛƳƛȊŜŘέΦ

Å¢ƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ŀƴ άƻǇǘƛƳƛȊŜŘέ ŜȄŜŎǳǘƛƻƴ Ǉƭŀƴ ǘŀƪŜǎ ǘƛƳŜΦ
ï In some cases, all potential execution plans are analyzed, and the least cost 

one is selected. Called a full optimization.

ï In other cases, full optimization begins, but only a good enoughplan may be 
selected if the optimization process may take too long (times out).

Å The Query Optimizer uses index and column statistics to help it 
determine the cost of potential execution plans. Out of date or bad 
statisticscan cause the Query Optimizer to produce bad execution 
plans. The Query Optimizer can force statistics updates to occur.
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Execution Plans Are Cached

ÅOnce an execution plan has been created for a query, it is 
stored in the plan cache, where is can hopefully be reused.

ÅReusing a cached execution plan can save time because a new 
execution plan does not have to be recreated each time the 
same query is re-executed. [This, of course, is why SQL Server 
caches execution plans in the first place.]

ÅPlan caching and recompilation can significantly affect the 
performance of a server, and needs serious consideration of 
its own, but this is an entire subject of its own.
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Execution Plans Come in Different Forms

ÅText (Deprecated)
ï Harder for some people to read, but some DBAs prefer it.

ï.ŜŎŀǳǎŜ ƛǘ ƛǎ ǘŜȄǘΣ ƭŀǊƎŜ Ǉƭŀƴǎ Ŏŀƴ ōŜ Ŝŀǎƛƭȅ ǎŜŀǊŎƘ ŦƻǊ άǘŜȄǘέ ǎǘǊƛƴƎǎΦ

ÅXML (A Storage Format)
ï Executions plans are now stored as XML code

ï XML code is not really designed to be read directly by DBAs

ï Can be saved and shared with others (makes execution plans portable)

ï Is generally displayed in graphical format (more below)

ÅGraphical (A Display Format)
ï Is the graphical (visual) form of the XML execution plan (see above)

ï Generally easier to read and understand by beginners that text or XML

ï Our focus today

ÅDemo
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Actual vs. Estimated Execution Plans

ÅActual Execution Plan
ï Produced after a query actually runs.

ï Displays a combination of estimated and actual results.

ÅEstimated Execution Plan
ï Produced without running the query.

ï/ŀƴΩǘ ōŜ ǳǎŜŘ ƛŦ ǘƘŜ ǉǳŜǊȅ ŎǊŜŀǘŜǎ ƻōƧŜŎǘǎ ƛǘ ƴŜŜŘǎ ǘƻ ǳǎŜΥ ƛΦŜΦ ǘŜƳǇ ǘŀōƭŜΦ

ï Displays estimated data only (based on index and column statistics).

ï Not guaranteed to represent actual query plan.  For example, the optimizer 
might force a statistics update, which might change the actual plan.

ï Can save time and resources when testing long running queries.

ï Allows you to explore data modification queries without modifying data.

ÅDemo
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How to Capture/Produce Execution Plans

ÅSSMS (our choice for today)

ÅProfiler (Showplan XML Event)

ÅSQL Server 2005 Performance Dashboard

ÅSQL Server 2008 Data Collector

ÅDMVs (requires some fancy queries)

ÅSET commands (shown in previous demo)
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How to Read Graphical Execution Plans

ÅDemo
ïOverview of Graphical Execution Plan Screen

ïUsing the Zoom Button (Around, In, Out, Fit)

ïLearning to Read from Right to Leftand Top to Bottom

ïLearning about Operators

ïLearning about Tool Tips (and Properties)

ïLearning about Arrows

ïExecuting Multiple Queries
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Execution Plans are Made Up of Operators

ÅEach operator receives rows, performs some operation on 
them, then sends the rows to another operator. For example:
ï Scanning data from a table

ï Seeking data in a table

ï Sorting

ï Joining

Å In total, there are 79 different operatorsthat can be included 
in an execution plan.
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Operator Rows inRows out



Graphical Execution Plan Operators
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