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Views & Indexes — Quick Review

Views
— Named, saved SELECT statement
— Tabular data set
— Data Definition (no ORDER BY unless TOP is
included)
Indexes
— Clustered (only 1 per table)
« Defines order and structure of data
— Non-clustered (249 per table)
» Separate and duplicated data
» Automatically maintained
+ Order and structure defined per index
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Indexed Views Defined
What?
A materialized view = meaning a named, saved query whose

data is structured and ordered by the definition of the
clustered index on the view.

Pros = Speed (and usually exponential gains)

— No calculations

— No joins

— No aggregations

— No temp tables

» Cons

— Disk Space (minimal? — affected by type of view)

— Every INSERT/DELETE affects the index

— UPDATEsS to the data within the view may affect the index
Goal: Don’t indexexerything.- find the right use!

Indexed View with Joins

» Query defined accesses multiple tables
Interesting observation: Result set often contains a
significant amount of duplicated data.
* Questions to ask
— What is the amount of data duplication?
— What is the rate at which that data is modified?
— Is it really better than having the right indexes to support the
join?
* When do you want to use Indexed Views with
Joins?
— When the overly duplicated data is relatively static
— When the volatile data is not overly duplicated

— When read performance outweighs the disk space requirements
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Indexed View with Computations

* Query defined uses functions and/or mathematical

expressions for one or more of the columns
Interesting observation: Data set often stays the same
* Questions to ask

— How often are a large number of rows necessary?

— How complex is the computation?

— What is the rate at which the columns involved in the
computation change?

— Are you searching on the computed column?
— Are the computed values highly selective?
— Is an index on a computed column better?
* When do you want to use Indexed Views with
Computations?
— When users need ranges of data based on the computed value

— When read performance outweighs the disk space requirements
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Views vs. Computed Column

* Index the View?
Include the computation ONLY in a view and then index it.
Why?
— Better when low selectivity queries are requested —
based on the computed column’s value
— Better when the computation is always requested — even
when range queries are based on other columns
* Index a Computed Column?
A virtual column that is computed on the fly when queried
Why?
— Better for point queries — based on the computed
column’s value
— Computed Data onfy in the Adex

Indexed View with Aggregates

* Query defined uses aggregates for one or more of the
columns (aggregates supported: sum())
Interesting observation: Data set often gets smaller
* Questions to ask
— How often are a large number of rows necessary?
— How complex is the computation?

— What is the rate at which the columns involved in the
computation change?

— Are you searching on the computed column?
— lIs it highly selective?
— Is an index on a computed column better?
* When do you want to use Indexed Views with
Computations?
— When users need ranges of data based on the computed value

— When read performance outweighs the disk space requirements
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Another Option?

1. Create a table

2. Use INSERT with SELECT to populate it

3. Create a process (job/dts/insert w/select) to periodically
refresh it

Differences?

— Separate table might be interesting for point-in-time or snapshot
views of the data

— Doesn't affect every modification but it's also not completely
accurate either can be a pro or con.

— Indexed View is ALWAYS up-to-date vs. periodic (you must
configure and define this) refresh of separate table’s data

— Create a trigger to keep the data up to date (expensive, error
prone)

— Optimizer doesn't recognize the table (EVER) — even if it is kept
up to date via triggers. The only performance gains are when
accessing this table but...

— Any edition supports it

— No real restrictions_gn the type of SELECT that can be used...
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Real Power of Indexed Views

+ Optimizer is aware of them even when view is NOT
referenced in the query

+ Calculations, aggregations and complex joins are
already computed — only SEEK or SCAN is necessary
— Processing steps might be saved
— Possibly less disk access
— Less cpu
— Less memory (maybe — not necessarily with joins)
— tempdb space not necessary

» Secondary Indexes can be created!

It’s a mini clustered table of all the data (including
computations!) that you need!
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The Bad News «ind of...

 Full support of features in Enterprise (or
Developer Edition) ONLY
— View does NOT need to be named
— Optimizer hints are not required
— ANY query that CAN benefit WILL

» Reduced functionality on other Editions
— View must be named

— Optimizer hint is REQUIRED
OPTION (NOEXPAND)
— ONLY queries that directly access the view will
benefit

— Base table queriss will NOT benefit from the Index
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Requirements

+ Session Settings

+ Client Consistency

Object Access Requirements
Restrictions on SELECT statement
Restrictions on Functions accessed
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Session Settings

+ Session Settings control behavior — and the
result of some computations
See “SET Options that Affect Results.sql”
» Session Settings that must be on:
— ANSI_NULLS
ANSI_PADDING
ANSI_WARNING
ARITHABORT
— CONCAT_NULL_YIELDS_NULL
— QUOTED_IDENTIFIER
» Session Setting that must be off:

— NUMERIC_ROUNDABORT

See BOL Topic “SET Ogtions that Affect Results”
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Client Consistency

» Consistency with table creation

— All tables on which the view is based — must be
created with the correct session settings set

» Consistency with base table access

— All INSERT, UPDATE and DELETE statements must

be executed with correct session settings set

» Consistency with view access

— All queries that access views with indexes must
access them with the correct session settings set

otherwise the view’s data will need to be recalculated,

rejoined or recomputed
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Object Access Requirements

» Must reference ONLY tables within the same
database

» Must use two part naming for all base tables and

user defined functions

* Functions included in an indexed view must be

SCHEMABOUND to their base objects

* The owner must be the same for the table, the
view and the index
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Restrictions on SELECT

* Some Aggregates NOT allowed

— COUNT(*), STDEV, VARIANCE, AVG, SUM (on nullable
expression), MIN, MAX

+ Certain FROM clause restrictions
— No self-joins or outer joins
— No derived tables

+ Certain datatypes not supported
— Float*, text, ntext, image columns

+ Other syntax not allowed:
— DISTINCT
- TOP
— UNION

» Subqueries are not support
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Restrictions on Functions Accessed

+ Only Deterministic Functions allowed
+ Other functions not allowed
— ROWSET
— CONTAINS
— FREETEXT
See BOL Topic “Deterministic and Nondeterministic Functions”
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Maintaining Indexed Views

+ DBCC SHOWCONTIG(tableName)
— Only shows indexes directly on the table
+ DBCC SHOWCONTIG(ViewName)

— Shows the fragmentation for the leaf level of the
clustered index

DBCC SHOWCONTIG(ViewName)
WITH ALL_INDEXES

— Includes the secondary indexes

» Make sure to watch your batch defrag scripts...

— Most are looking for SYSOBJECTS WHERE type =
‘U’ and not WHERE:dypeadN£ e V')




Seems Complex?

+ Stay focused on purpose
» Keep Indexes on views to a minimum

unless READ ONLY database

» Consider impact to INSERT, UPDATE, DELETE

performance

test, test, test!

DEMO
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Add Indexed Views to maintenance scripts

Aggregate Query — Indexed View

Query text: SELECT member no A3 Nlemberlo,

Query 1: Query cost (relative to the batch): 100.00%

amt) 1S TotalSales FRON dbo.ch

SunOfAllCharges. ..
Cost: 100%

—
-]

Physical operation:
Logical operation:
Row count

1/0 cost:
CPU cost:

Cost:
Subtree cost:

Argument

Estimated row size:

Number of executes:

Estimated row count:

Clustered Index Scan
Scanning a clustered index, entirely or only a range

Clustered Index Scan
Clustered Index Scan
45

0.0306

0.00504

1

0.071375(100%)
9,104

OBJECT: ([credit]. [dbo). [SumOfAllChargesyMember]. [
SumofallChargesindex])

Table 'charge'.
Scan count 1,
logical reads 34
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Query 1: Query cost (relative to the batchh_42.28%
Query texc: SELECT member no AS MemberNo, Coe_ane)

25 TotalSales

—%ﬁ \#El

Hash Match/Aggr. ..

E
Cast: 0%

Query 2t Query cost (relative to the batchl

Q 32.55% l
Query text: SELECT member no AS Memberlo, e

23 TotalSales

—
SELECT Hash Match/Aggr. . charge.Covering. ..
Cost: 0% Cost: 9% Cost: 413

Query 3: Query cost (relative to the hac‘:hk24.aﬂt)

Query cext: SELECT member no 45 NemberNo, anc) 35 Toalsales
— b
SELECT  Stream Aggregac.. charge.Covering. ..
cose: ot Cost: 474 Costs s3¢
Guery 37 Guery cos: (relavive to the havea((_0.35% )
Query cext: SELECT member no A5 Hembero, ane) 5 Tovalsales

—

SELECT SunofAlicharges. ..
Cast: 0% Cost: 100%
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Query with NO
useful indexes

Query with
covering Index in
wrong order

Query with
covering index in
correct order

Query with
Indexed View
no computations!




Indexed View with Aggregates

» Key Points

— Tempdb access not necessary

— NO worktable is necessary

— Aggregated set should be smaller but not too small as

to create a hotspot of activity

* GROUP BY member_no — probably OK
* GROUP BY state — too few rows in aggregate
* GROUP BY country — AVOID like the plague!

— Performance of data modification statements should
be tested
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Review

* Views & Indexes

* Indexed Views
— Defined
« Indexed View with Joins
« Indexed View with Computations
« Indexed View with Aggregations
— Another Option
— Power of Indexed Views
Creation

Maintenance
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Resources

» Read the msdn whitepaper “Improving
Performance with SQL Server 2000 Indexed
Views” at http://msdn.microsoft.com/library/en-
us/dnsql2k/html/indexedviews1.asp?frame=true

» See www.sglmag.com and

www.tsqglsolutions.com for articles on Indexed
Views

+ See www.sqlskills.com for additional sample
code
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Thank you!

« Please drop off your
session evaluations in the
basket at the back of the
room!

* Your comments are
greatly appreciated!
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