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Abstract

In this first part of "Reading Query Plans",
we'll look at the meaning of the basic icons
shown in SQL Server's query plans,
including index seeks and scans and join
operators. I'll discuss how you can tell
what the most expensive parts of your
queries are, and some basic idea for
improving performance.
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Overview
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Indexing Basics

+ Indexes are B-Trees Structures Allowing
Fast Access to DatE

Level 2
(Root)

) || i

Index Leaf Level

* One Index Row for Each Index Key

» All Keys are Sorted
—In SQL Server 7, always sorted ascending

—In SQL Server 2000, can be created as
descending

* What Else is in Leaf Level?
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Clustered Index Leaf Level

* Leaf level is THE DATA
 Clustered Index Scan is a Table Scan

* Nonunique Clustered Index Has Hidden
Key

SQL Server Magazine Live!




Nonclustered Index Leaf Level

— Leaf Level Contains Index Key(s)

— Each Index Row Has a ‘Bookmark’
* Bookmark indicates location of data row

— Bookmark Can Have One of Two Forms
* Physical address of data row
« Clustered index key(s) of data row
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Index Access Methods

« Scans vs Seeks

» Covering Indexes
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Scans vs Seeks

Scan

— SQL Server follows complete page chain

— Usually applies to leaf level of an index
— Horizontal traversal

Seek

— SQL Server uses a known value to find
starting position

— One page is accessed at each non-leaf level
— Vertical traver8§pe e




Covering Indexes

 Usually a Full or Partial NC Index Scan

» A Covering Index Contains All Data
Needed
— Must include all columns in query
— Leaf level can be scanned
— Clustered index key(s) are in leaf

* Meaningful Only o NC Indexes
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Performance of Covering Indexes

» Fastest Type of Data Access
» Very Useful for Simple Aggregates

* Performance Consideration

— Add one or two extra columns to an index to
allow it to cover crucial queries
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Covering vs Composite Indexes
* Not All Covering Indexes are Composite

* Not All Composite Indexes are Covering

+ Single Column NC Indexes May Be
Composite

— May contain clustered index key

* Non-covering Composite Index Usefulness:
— If leftmost column is part of search clause

— If inner columns are very selective and have
statistics

— If order of columus.is.garefully considered




Introduction to SHOWPLAN

« Text Based Tools
— SET SHOWPLAN_TEXT ON
— SET SHOWPLAN_ALL ON

» Graphical Showplan
« Actual vs Estimated Plan

— SET STATISTICS PROFILE ON
— Two extra colymgs.are. returned

Query Plan Scans and Seeks

« Table Scan

* Index Scan
— Clustered d—&
— Nonclustered

* Index Seek

— Clustered E%

— Nonclustered sav server Magazine Livet

Query Examples

* Clustered Index Scan
— Table scan if no clustered index
— Read every page of table

SELECT *
FROM members
WHERE firstname = ‘Rafaela’

* Index Seek
SELECT *
FROM charge
WHERE charge_no = 123

» Covering Index
SELECT avg (charge_amt)
FROM charge sqL Server Magazine Live!




Processing of Joins

Inner vs Outer Tables

— Don't confuse with Inner and Outer Joins!
— The table accessed first is called “outer”
— The second table accessed is “inner”

Nested Loop

— For each row of the outer table
find all matching rows in the inner

Merge Join
— Process both tables in the order the join columns

Hash Join

— Build a hash table (from the outer) and
pass all rows of the inner through
the hash table identifying the matches

ol
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Joins in Graphical Showplan
Processing Is Indicated From Right to Left

The Outer Table Is the Top One

Performance Is Effected By:
—Join Order
— Type of Join

Joins May Be Added to Plan
— For index intersection
— FOr OR Proce§gliﬁger Magazine Live!

Nested Loop Join

Most Common Type

— For each row of the outer table, find all
matches in the inner table

Best When There Is a Supporting Index on
the Inner Table

Low Memory Requirement

Smaller Input is Generally Outer
— How does SQL Server know which is smaller?
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Merge Join

» Best When Both Tables are Already
Sorted in Same Order

— A small table may be sorted prior to merging

« Small and Large tables May Appear on
Either Side of the Join

* Low Memory Requirement
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Hash Join

Outer table (“Build Input”) is used to build
a hash table
Behaviors Unique to Hashing:

— Outer table is completely read before first inner row is
accessed

— No order is preserved

Smaller Table is Used as Outer
— SQL Server knows which is smaller

» Large Memory Requirement

— Depending on size of build input
Useful for Adhoc Queries

— Not dependent apexisting.indexes

Join Type Applicability

» Not all 3 types of join may be considered
in all circumstances

* The merge and hash joins require “=* join
predicate

— Only loop join may be used for Cartesian
products

— Only loop join may be used for certain types
of subqueries because not all of them may be
transformed to an “=* join predicate
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Index Intersection

» Multiple Indexes For a Single Table

» Each Index is Used to Find a Set of Rows

— Sets must be combined

— SQL Server can use any JOIN technique to
combine intermediate result sets

Example:
SELECT * FROM charge
WHERE charge amt < 5

AND provider DO Augdhe Live

Analyzing Query Plans

Cost Figure is Relative
Look for Most Expensive Operator
Compare Estimated to Actual Rows

Room for Improvement:
— Missing statistics
— Hash joins
— Clustered index scans
(if not accessiity BhtiFETEBIR)

Query Hints

* Three Hints Affect Indexes

—INDEX =
— FASTFIRSTROW

— NOEXPAND

» Hints Can Affect JOIN Techniques
—In JOIN clause
—In OPTION clause

* Hint Affects JOIN Order
- FORCE ORDECRServer Magazine Live!




Summary

+ Making the Most of Query Plan Output
Depends On:
— Knowledge of What SQL Server is Capable of
— Knowledge of Indexing Basics

— Understanding SQL Server’s Data Access
Methods

— Lots of Practice!
— Having a Baseline to compare to
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Additional References

Inside SQL Server 2000 (Microsoft Press)
Advanced TSQL (Apress)
* SQL Server Magazine

« TSQL Solutions Newsletter

» SQL Server 2000 Performance Tuning Technical
Reference (MS Press)

Public Newsgroups
— www.sqlmag.com

— newsserver: msnews.microsoft.com
. . SQL S M Live!
« Sections: microsoft.public.sgiserver.*
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