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Maintenance Improvements
& Online operations
& LOB Compaction

Disabling Indexes

Fragmentation Analysis Improvements

DM Objects for Performance

Statistics Changes

Include Non-key Columns for better covering
Index Tuning — Database Tuning Advisor
XML Indexes

Full Text Indexes

Indexc Viaintenance

¢ Rebuilding

Rebuilds entire index structure
Updates statistics
Requires locks which leads to downtime
Requires Locks .. downtime
& Rebuild CL requires Exclusive Table Lock
& Rebuild NC requires Shared Table Lock
& Defraging
* Not as exhaustive as rebuilding, only cleans up fragmentation
in the leaf level
Does not move the object for better extent density
Does not require long running locks Microsoft
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Index: Viaimtenance — Repuild

¢ SQL Server 2000

¢ DROP and re-CREATE
s DBCC DBREINDEX
& CREATE with DROP_EXISTING

& SQL Server 2005

All of the above, except: DBCC DBREINDEX is OFFLINE only,
scripts using it should be changed to use ALTER
INDEX...REBUILD

¢ ALTER INDEX...REBUILD replaces DBCC DBREINDEX
Two modes of rebuilding:

& ONLINE — allows concurrent user access (queries as well as
modifications) to the index during rebuild

& OFFLINE — works using locks (same as 2000)

Index: Mamienance
ONLINE Rebuild

Indexes can be rebuild ONLINE if:
* The index is NOT disabled (more on this coming up)
* The index does not include any large data types:

varbinary(max)
EL N R

* The index is not a partition
* The index is not on a local temp table

# A disabled nonclustered index that does not have a
disabled clustered index CAN be rebuilt online Microsoft:

© 2005 Kimberly L. Tripp, SYSolutions, Inc. All rights reserved.
This presentation is for informational purposes only. SYSolutions, Inc. makes no warranties, express or implied, in this summary. 3



S 31 January 2005

immerse yourself in sql server
S kl www.SALskills.com

Index: MaiRtenance
How ONLINE Index Rebuildsi\Aerk

Initial index “snapshot” generated
(does not use or require snapshot isolation)

The “source” index is maintained and queries are
directed at “source” for index usage/optimization

The “target” index is the index being rebuilt and is only
used internally for the rebuild process

Updates are directed at BOTH the source and the target
during the index rebuild

Once rebuilt there’s a very slight pause to redirect
access ALL requests to target index

Source index can be dropped [ ————

Index: Mamienance

How ONLINE Index Rebuilds Work

HEAP to Clustered Index

Concurrent Source (Table) i Target
{Clustered Index)

Preparation  mo cor

e Snapshot eta data updated

i fi
;ﬁgrw;u B defined Mew empty indax
created

Data scan Write-only access

UPDATE
—_—
DELETE

INSERT

SELECT +——m8Mm— Bulk load

UPDATE insert
DELETE — [~

INSERT LIS lock

Mo concurrent Source dropped Meta data updated Sch-M lock
user activity
allowed

Clustered Table

Diagram from BOL Topic: How Online Index Operations Work
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Online Pregress Repori

ﬁ SQL Profiler - [OnlineIndexOps (kitrippw2k3\sql2005idw11}] - | a ﬂ
E}g File Edt Wiew Replay Tools Window Help 1= x|
ANZEFac(ru s |[ZIAAE TP
IEvenlE\ass ITextDala IEvenISubClass IUb\ecIID ObjectName IBlglntData'I BigintD ata2 IADDhcallc;I
EsistingConnection - hetwork protocal: LPC set quoted_id SOL Ser
SOL:BatchStarting alter index test on member rebuild with [... SOL Sen
Progress Report: Onling Inde. 1- Start 213575739 test SOL Sen
Progress Report: Online [nde 2 - Stage 1 execution begin SQL Ser\J

Pragress Report: Online Inde. 6 - Ingerted row count 213575799 SOL Sen
Progiess Report: Online Inde. E - Inserted row count 213575739 SOL Sery
Progress Report: Online [nde 3 - Stage 1 execution end SOL Ser
Pragress Report: Online Inde. 7 - Daone 213575799 test SOL Sen
SOL:BatchCompleted alter indes test on member rebild with [... SOL Sery
Trace Pause

Trace Start

1

alter index test on member rebuild with (anline = on|
oo

4 |

Trace is running. |Ln 11, Cal 3 |Rﬂws: 29

| | Connections: 1 v

IRdexsViainienance
Speciall Considerations for ONLINE Rebuild

Concurrent activity is impacted for very brief
period at start and completion of rebuild

Performance will be impacted as changes are
directed to two indexes

Changing from a HEAP to a Clustered Table or
from a Clustered Table to a HEAP causes an
internal “mapping index” to be created to allow
“conversion” for row lookup between the “source”
and “target” indexes

Only one online index operation per table

Error 1912: Could not proceed with index DDL operation on x becayse it
conflicts with an online operation that is already in progress on the%m
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Index: MaiRtenance
OFELINE Rebuild

Indexes are rebuilt OFFLINE when:
DBCC DBREINDEX is used

The index contains any LOB Data types
The index is partitioned

The non-clustered index is disabled or the non-clustered index is
based on a table whose clustered index is disabled

TIP: For HA, you might consider logical/vertical partitioning for some
LOB data if base table access (non-LOB columns) should always be
ONLINE and LOB data is not always needed.

TIP: To reduce the amount of disk space needed for OFFLINE non-
clustered index rebuilds, disable the index before rebuilding. To
rebuild an index ONLINE, do not disable it.

Index: Maintenance
OFELINE OB COMPACTION

& SQL Server 2000
* Large objects can become fragmented

DBCC SHOWCONTIG could show it — with
ExtentScanFragmention on IndID 255

No commands compact freed space within BLOBs without
exporting/importing
& For more info: Blog entry, Wednesday, August 25

& SQL Server 2005

& When a clustered index is rebuilt — all LOB columns within the
table are compacted

& When a non-clustered index that includes LOB data types is
rebuild — all LOB columns within the leaf level of the index are

compacted
Microsoft
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[DIsanling anmineex

* Prevents access to the index
* All data for non-clustered index is deleted

* All data for clustered index is inaccessible, non-
clustered indexes are automatically disabled

* A disabled index can be rebuilt or dropped. To
enable the index, rebuild it

DBCC CHECKDB and DBCC INDEXDEFRAG
do not act on disabled indexes

¢ Use ALTER INDEX...REBUILD to rebuild a
disabled index, DBCC DBREINDEX can rebuild
a disabled index AMicrosoft:

[Disanlinerantineex
Secondary Impact and Rebuilding

¢ Disabling the index also disables the constraint

¢ Foreign Key constraints which reference the disabled
constraint will automatically be disabled with warning

& Foreign Key constraints must be manually enabled
using ALTER TABLE CHECK CONSTRAINT

® Disabling a clustered index also disables the non-
clustered indexes on the table
& Rebuilding the clustered index does NOT rebuild the

non-clustered unless ALTER INDEX ALL REBUILD
specified

& Use ALTER INDEX REBUILD to rebuild the non-
clustered indexes A "
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* Rebuild when:
& AvgFragmentation > 30%
¢ You have a dedicated maintenance window — why not?! ©

¢ Defrag when:
& AvgFragmentation <= 30%
& You cannot rebuild online...
& How do you know?
& SQL Server 2000
¢ DBCC SHOWCONTIG(tablename)

& SQL Server 2005
& sys.dm_db_index_physical_stats

AnalyZIng ErRgmeERiauon
sys.dm_db index_physical_stats

* SQL Server 2000 — DBCC SHOWCONTIG
¢ Non-obvious command
& Hard to programmatically analyze default output
# Need to pre-create temp table to store/analyze

& SQL Server 2005 — DM object
® Multi-statement Table-valued function

Can use SELECT INTO to create temp table for programmatic
analysis (great feature of DM Objects!)

Can run in multiple modes, target specific tables and/or indexes
SELECT * FROM

sys.dm _db_index_ physical_stats

(TableName, IndexName, PartitionNumber, Mode)
Micrasoft
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AnalyZinelErRemenialen
sys.dm_db index_physical_stats

* TableName = [ DEFAULT | NULL | ‘“TableName’ ]
¢ DEFAULT/NULL: return ALL base data: CL, Heap, LOB
& TableName: sysname type. Can be 1/2/3-part qualified

¢ IndexName = [ DEFAULT | NULL | **| ‘IndexName’ ]

* PartitionNumber = [ DEFAULT | NULL | #]
& DEFAULT/NULL/O: return ALL partitions

& #: returns only the details about specific partition. For VLDB case,

only analysis active read/write partition
* Mode = [ DEFAULT | NULL | ‘SpecificMode’ |

& DEFAULT/NULL/LIMITED: return FAST scan and only block
eXclusive TABLE locks and schema changes.
Microsoft

AnalyZIng ErRgmeERiauon
sys.dm_db index_physical_stats

Mode (Default = Limited)

& LIMITED: IS Lock. Same as SQL 2000 WITH FAST, only
page counts and EXTERNAL fragmentation displayed.
Does not detail INTERNAL fragmentation and page
density.

MISAMPLED: IS Lock. For tables less than 10,000 pages
(~80MB), all details are produced. For tables of more than
80MB, two samples are done (1% and 2%) at every nth
page. The samples are compared and if close, 2%

sampling output returned. If not close, then up to 10% will
be sampled.

¢ DETAILED: S Lock. Entire table analyzed.
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DIVIF@BIECIS = Catalogr\VIeWs

Replacement for variety of system tables

¢ Catalog Views replace system table access (not just index
fragmentation but mostly about system health/perf)

¢ Live in resource database
Compatibility Views
Used to simulate common system table access
Should be re-written to appropriate Catalog View
INFORMATION_SCHEMA Views
& Exist for ANSI SQL-99 Access

Stored Procedures (sp_), functions (ex. OBJECTPROPERTY,
DATABASEPROPERTYEX, SERVERPROPERTY) and views
should still work!

Microsoft

DIVIE @BECIHINEHIECE

| SQL Server Relational Engine

SPs, Views,
Tables, etc.

Monitoring or
Diagnostic
Application

Resource DB
(visible as “sys”

) . New and exposed in
Existed, yet ~ Operational Aggregate SQL Server 2005

not exposed ~ Memory Statistical
in previous Structures Data
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General SenverDIVIFORJECTS

& dm_db_*
& Databases and database objects
¢ dm_exec *
# Execution of user code and associated connections
# dm _os *
& Memory, locking & scheduling
& dm_tran_*
& Transactions & isolation
& dm_io_*
& |nput/Output on network and disks

Slgleligie) DIV @) gj|ects

Three object types:
* |nline Table-valued Function
¢ Multi-statement Table-valued Function

* View

SELECT so.*

FROM sys.system objects AS so
WHERE so.name LIKE N"dm_%"
ORDER BY so.type
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USing DIV @B|ECHS

What type of object is it?
SELECT dbo.DMObjectType(N"dm_obj name*®)

If it's a function — what are the input parameters, their
order and type?

SELECT *
FROM dbo.DMFunctionParams(N*dm_obj name®)
ORDER BY ParameterPosition

What's the result set?

SELECT *
FROM dbo.DMObjectColumns(N dm_obj name®)
ORDER BY ColumnPosition

To create these procedures use: “DMObjects.sql”

UsinagrDIVIFOBIECHS

* Find out all of this with one simple sproc:
EXEC dbo.sp GetDMObjectinfo N*dm_obj name*®

Drpnamic Management Object Type

Dynamic Management Yiew

DM ObjectN ame | ColuminPaosition | ColuminHeader | DataType | MaxLength | Precision | Scale
i zq|_handle warbinary B4 ] 1]

dm_exec_query_s. statement_start_o... int 4 10

dm_exec_query_s... statement_end_of... int 4 10

dee e e - el e S — A n

a
a
dm_exec_query_s... plan_generation_...  bigint 8 15 1] _IJ
-
o
| »

zq_handle statemen. . statemen...l pla... Iplan_handle creation_time Iast_execution_time| B¥... |t0lal_w0|...||ast_wor. . |rr -
| 0:030004001500.. © 1324 1628 2 0+05000400... 2005-01-1619... 2005-01-1619:53... 1 322 322 3
0x030004001500... 1630 3800 3 0+05000400... 2005-01-1619... 2005-01-1619:53... 1 13541 13541 1
0x0300010013E6... 832 988 1 0+05000100...  2005-01-16 16... 2005-01-16 16:59... 1 1117 1117 1
0x0300010013E6... 1706 4 1 0+05000100... 2005-01-1616... 2005-01-1617:32.. 4 2166 413 3
1 1 4
1 1 z
1 1 1

0x030004003029... 20314 24343 0+05000400...  2005-01-1619... 2005-07-16 15:53... 455 455
0x02000000F260... 0 -1 0+06000100... 2005-01-1619... 2005-07-16 15:53... 275 27
0x020000001E34... 38 -1 0+06000100... 2005-01-1617... 2005-07-16 17:00... 16863 16363

create these procedures use: “DMObjects.sqgl”

-
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IURNErQ@UER PErormance

# sys.dm_exec_query_stats
* One row per query plan currently in the cache

Min, max, avg, last for each: Execution time, Physical
reads/writes, Logical reads/writes

Execution count
First and last execution times
Number of times query has been recompiled
Uses a pointer to refer to sql_text (for efficiency)
¢ sys.dm_exec_sql_text()
& In memory SQL text
& Use with sqgl_text pointer
& sys.dm_exec_query_plan()
¢ In memory Execution and Query Plans
& Use with plan_handle pointer

Stalistics Changes

¢ Improved Wildcard pattern matching

* Better %comp% pattern matching

# DBCC SHOW_STATISTICS, String Index = YES
# Update statistics

& Column-based (COLMODCTR) rather than row-
based (ROWMODCTR); however, counter is not
exposed.

& Significant row modifications (where a specific
column is not being modified) will not cause
statistics to be invalidated early

© 2005 Kimberly L. Tripp, SYSolutions, Inc. All rights reserved.
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INCIEUIDE Nen=key Columns

* Leaf level of index can include non-key columns

¢ Index key limited to 900 bytes/16 columns — this
IS to keep tree structure optimal/small

* Allows more covering indexes

[Datalase TuRIng ACVISer

* Index Tuning Wizard replaced by DTA

* Tuning recommendations for Indexes and
Indexed Views
* Adds:
¢ Partitioning recommendations
¢ Time-bound tuning

¢ Indexes with Included columns -> more efficient
covering

# XML Input/Output
¢ Drop ONLY mode

Parameterized command line execution
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XML Indexes

¢ Primary Index:
& Requires a clustered primary key on the base table

& B-Tree of element and attribute names, node
values, and node types, retains document order and
structure, as well as the path from the root of the
XML instance to each node for efficient evaluation
of path expressions

& Secondary Indexes off of the primary XML index
& PATH =» columns (path, value)
¢ PROPERTY =» columns (PK, path, value)
& VALUE =» columns (value, path)

Full Text Indexes

* Performance and Scalability
& |Indexing performance: order of magnitude

improvement
& 20 M Rows on 2000 - 14 days to populate
& 20 M Rows on 2005 > 10 hours to populate

& 30-50% perf speed-up on most Full-Text queries
& Scale: no arbitrary limits, can scale to 2B rows per
catalog

Integration
& Native Backup, Restore and Recovery
& Transportability via attach/detach

* Functionality for DEV and DBA

& Thesaurus support
& Ignore noise words

© 2005 Kimberly L. Tripp, SYSolutions, Inc. All rights reserved.
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Review

* Maintenance Improvements
& Online operations
& LOB Compaction

* Disabling Indexes

* Fragmentation Analysis Improvements

* DM Objects for Performance

# Statistics Changes

* Include Non-key Columns for better covering
# Index Tuning — Database Tuning Advisor

¢ XML Indexes

* Full Text Indexes

Check out www.SOLskills.com for information about
upcoming SQL Immersion events, useful downloads and
event scripts. All of the scripts used in this presentation are
available.

Read my blog:
http://www.SOLskills.com/Blogs/Kimberly/

Subscribe to SQLskills: [0
http://www.sqlskills.com/login.aspx _

MSPress: SQL Server 2000 High Availabil sqi SE@ER 2000
Authors: Allan Hirt with Cathan Cook, L ARILTY

Kimberly L. Tripp and Frank McBath
ISBN: 0-7356-1920-4
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& |mproving Performance w/SQL Server 2000 Indexed Views

http://msdn.microsoft.com/library/default.asp?url=/library/
en-us/dnsal2k/html/indexedviews1.as

Statistics Used by the Query Optimizer in SQL Server 2000

http://msdn.microsoft.com/library/default.asp?url=/library/
en-us/dnsqgl2k/html/statquery.asp
SQL Server 2000 Index Defragmentation Best Practices

http://www.microsoft.com/technet/prodtechnol/sqgl/2000/
maintain/ss2kidbp.mspx

Using Partitions in a Data Warehouse

http://msdn.microsoft.com/library/default.asp?url=/librar
en-us/dnsgl2k/html/partitionsindw.asp

See www.microsoft.com/sgl for all sorts of stuff!

Have the latest BOL? See www.microsoft.com/sgl, Technical
Resources, Product Documentation

From Books Online “Home Page” select White Papers to get to full list
of SQL Server resources on MSDN or go to
http://msdn.microsoft.com/sql/

For TechNet articles use:
http://www.microsoft.com/technet/prodtechnol/sql/
default.asp?frame=true

MSDN Webcasts:
http://support.microsoft.com/default.aspx?PR=pwebcst
&FR=0&SD=MSDN&LN=EN-US&CT=SD&SE=NONA

Support Resources: http://www.microsoft.com/sal/support/default.asp
Microsoft
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lihank you'

Kimberly L. Tripp

Consultant . Trainer . Writer . Speaker

email: Kimberly@SQLskills.com
Make sure to register for special offers
and other helpful information and resources!

www.SQLskills.com
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