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Running Database Engine Tuning Advisor and Selecting Indexes

28 Jun 2010 3:13 PM 0

In my earlier post, Improving Windchill Performance by Adding Missing Indexes, I illustrated the easy way to identify some missing indexes by using SQL
Server 2005 Performance Dashboard. These were the low-hanging fruit. To reach the higher fruit, you need to use a longer and more traditional route:
create a workload and run it by using the Database Engine Tuning Advisor. In my last post, Creating a Workload by Using a Trace Log, I wrote about how
to create a workload. In this post, I will look at the second part of this route, running Database Engine Tuning Advisor to identify performance-improving
indexes.

This in-depth process takes some time and has a few potential issues. I will assume that you have obtained one or more trace logs and that you are
familiar with Database Engine Tuning Advisor. If you are not, view the following webcasts and links:

« MSDN Webcast: SQL Server MasterClass: Tuning Your SQL Server 2005 Database (Level 200)
« TechNet Webcast: SQL Server 2005 Database Tuning Advisor (Level 300)
» Database Engine Tuning Advisor Tutorial

Run a Tuning Session

To start a Database Engine Tuning Advisor tuning session, follow these steps:

1. Verify that there is no load on the server that is running Windchill. Running Database Engine Tuning Advisor will put a significant load on the server
and will result in a loss of performance while it is running. This is strictly an after-hours activity.
2. In the Connect to Server dialog box, connect to the server that is running Windchill.

.:__‘ Connect to Server 5'
% [y Moot
Microsoft 4 Windows Server System

SQL Server 2005

Servertype: I Databasze Engine ;I
Servername: j
Authentication: |Windows Authentication ;I

Password:

Username Wm |
|

™ Remember pasaword

Connect I Cancel Help Options >>

The Database Engine Tuning Advisor starts.
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3. In the Workload area, select the file that you created by using SQL Server Profiler in the previous post, and then click to select the wecadmin check
box. Note that all 763 tables are selected automatically.

localhost\Wind - Administrator 432010 5:02:54 PM

Genaai| Tuning Options |

Session name:
|Administrator 4/9/2010 5:02:54 FM
— Workload
« Fie " Table
IC:\Users\.n‘\dministlator\[]ocuments\Emmple.trc
Database for workload analysis: master j
Select databases and tables to tune:
7 Name | Selected Tables
— U master Click to select individual tables |
— L__j model Click to select individual tables hd
— U madb Click to select individual tables |
— L:j SGQLHZ2Repository Click to select individual tables hd
— U tempdb Click to select individual tables =2l
v i | wcadmin 763 of 763 |

4. For the first run, click the Tuning Options tab, and then click the Indexes, No partitioning, and Keep all existing PDS radio buttons.
5. Click Advanced Options, verify that the setting for Max. columns per index is 1023, verify that All recommendations are offline is selected, and
then click OK.
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Advanced Tuning Options x|
" Define max. space for recommendations (ME): I
Max. columns per index: foza=y |

Online index recommendations:

& Al recommendations are offiine
” Generate online recommendations where possible I

" Generate only online recommendations

oK I Cancel Help

6. Estimate how long this server is going to be unused. Typically, this is an end-of-day activity, so set the stopping time to one hour before you come
to work or one hour before users are expected to start. Do not allow Database Engine Tuning Advisor to run without a stopping time or to cross
into production hours.

General Tuning Options |
W Limit tuning time
Stopat: | Saturday . Apd 10,2010 =] | 702AM

Physical Design Structures (PDS)to usa in database

" Indexes and indexed views & Indexed views
" Indexes. " Nonclustered indexes
€ Evaluats utiization of existing PDS anly
Partitioring strategy to employ
' No parttioning " Full parttioning
" Aligned partitioning
Physical Design Structures (PDS)to keep in database
€ Do not keep any edsting PDS " Keep indexes only
& Keep al existing PDS " Keep clustered indexes orlly

" Keep aligned partitioning

7. Click Start Analysis.
™ Database Engine Tuning Advisor

essionMeanitor |

The screen will start filling up with the capture.
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E% SOL Server Profiler - [Untitled - 1 (localhost\Wind)] =101 =
% Flle Edit View Replay Tools Window Help =18 x|
ANSEfaclr v REAMNGE TP

| EventClass | TextData Duration | SPID | DatabaselD DatabaseMame | Object Type LoginName | d
RPC:Completed exec sp_execute 631,10191,N'wt.proj... ] o4 S | wcadmin wcadmin
SP:StmtCompleted SELECT 'wt.fc.dynamicenum.FilteredD... o 54 5  wcadmin 20816 - wcadmin
RPC:Completed exec sp_execute &631,7630,N'wt.proje... o c4 S | wcadmin wcadmin
SP:StmtCompleted SELECT 'wt.fc.dynamicenum.FilteredD... o c4 S | wcadmin 20816 - weadmin
RPC:Completed exec sp_execute &31,4,N'wt.project.... o 54 & | wcadmin wcadmin
SPistmtCompleted SELECT 'wt.team.RolePrincipalMap’,A... o o4 S wcadmin 20816 - weadmin
RPC:Completed exec sp_execute &32,N'roleGroups',1... o 54 5 | wcadmin weadmin
SP:StmtCompleted SELECT 'wt.team.RolePrincipalMap’,A... o c4 S | wcadmin 20816 - wcadmin
RPC:Completed exec sp_execute 632,N'orgs',10130 o c4 S | wcadmin weadmin
SP:stmtCompleted (SELECT 0 indexAlias ,CONVERT(image... o 54 5 | wcadmin 20816 - wcadmin
RPC:Completed declare @pl int set @pl=633 exec ... 7 o4 S | wcadmin weadmin
SPistmtCompleted SELECT 'wt.access.Policyacl',ao.blo... o 54 5 | wcadmin 20816 - weadmin
RPC:Completed exec sp_execute &07,7,N'wt.rule.Typ... o 54 & | wcadmin wcadmin
SP:StmtCompleted SELECT 'wt.rule.TypeBasedRule', Ad.C... 2 o4 S | wcadmin 20816 - wcadmin
RPC:Completed declare @pl int set @pl=634 exec ... [ 54 5  wcadmin wcadmin
SP:StmtCompleted SELECT 0 indexalias ,A0.blobfentrys... o c4 S | wcadmin 20816 - wcadmin
RPC:Completed declare @pl int set @pl=635 exec ... 2 c4 S | wcadmin weadmin
SP:stmtCompleted SELECT 'wt.preference,Preferencelns... o 54 & | wcadmin 20816 - wcadmin

RPC:Completed declare @pl int set @pl=636 exec ... o o4 S wcadmin weadmin —|
S0L: BatchCompleted IF @ETRANCOUNT > O COMMIT TRAN o 54 5 | wcadmin weadmin

RPC:Completed exec sp_unprepare 636 ] c4 S | wcadmin wcadmin ﬂ

A

Then, the Progress tab is displayed.

localhostiWind - Administrator 4572010 5:02-54 PM

L

General | Tuning Options Progress

Tuning Progress

#‘

L 5 Remaining

Details:
I Action
(¥) | Submitting Configuration Information
Consuming Workload
Performing Analysis
Generating Reports
(Generating Recommendations

Tuning Log
1

The process will take several hours to complete if lots of transactions were recorded during the workload. When the tuning calculations are complete, the
Recommendations tab and the Reports tab are displayed.

Apply the Recommendations
Click the Recommendations tab to see the index recommendations and details about the recommendations. You might think that the list of
recommendations that is generated is overwhelming.
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Index Recommendations ¥
[| Datobase Name v | 0.]| T.{] p..] Defintion

¥ |l wcadmin = | % {inhented Domain] asc)

7 d weadmin |3k [ fdsrbtable] asc) o ) R ——
[T | J wecadmin = M (idAZAS] asc. bdAZAZ] ssc BdA3BS] asc) nclude (Idlassnamekeyrole A0biect Ref], [classnamekeyroleBObject Ref], [cre
[T weadmin = | 1%h 345] asc asc [makForDelete A2 asc asc, [dAIBS] asc) include {classnamekeyroleADbiect R
¥ |1 wecadmin =2 | % final Phase] asc)

¥ |J weadmin =% {lupdateCountAZ] asc)

¥ | ) wecadmin = | % (updateCount A2] asc)

¥ | weadmin 3| % {Iclient Ovemidsble] asc)

[T [l weadmin 3 %% ark ForDeleteAD] asc) include Datal el, [chentOvenidable], [defaultValuel, IdisplayNamel, FullDe
™ ) weadmin 5 | %h enabled| asc ForDelete A7) asc sinerReference] asc, [dassnameAZAZ] asc)include (Iclassnamet
™ |3 weadmin = | %h ule Typel asc, asc, fdA3conlainerReferencel asc, fobiTypel asc, idA2AZ] asc, ImarkForDelete

¥ | wcadmin B | %% {lupdateCount AZ] asc)

™ L weadmin 2 % AZAT) asc) include (disolayStatus

™ [d weadmin = | % uiCo asc asc)include Status

¥ | wecadmin =1 % (Idisabled] asc)

r LJ wcadmin = | % {lidA3B3] asc, [disabled] aec, BdA2AD] asc)include (classnamekeyB 3], Inegative], [owner], [pemissionMask], [classna
™[ weadmin 3% {latestiterationinfol asc. fdA2A2] asc, branchiditerationinfal asch

The number of recommendations is often considerably more than the number that SQL Server 2005 Performance Dashboard produces. SQL Server 2005
Performance Dashboard detects the low-hanging fruit, but Database Engine Tuning Advisor covers the entire tree.

When you scroll to the right, you see the Definition column.
Now, you need to choose which indexes to implement.

The classic dilemma with adding indexes is to be sure to not add one-too-many indexes. Excessive indexes may result in a loss of performance. My usual
cutoff is to stop adding indexes when adding all of the recommendations would result in less than a 5 percent improvement.

You should add the indexes that have the least number of columns specified in the Definition column, and then repeat the Database Engine Tuning
Advisor run. This approach gives the most impact at the least cost. Here's why:

« The fewer the columns, the smaller the indexes are physically and the fewer the resources required to maintain them.

* Most well-designed databases have well-defined relationships between tables that involve only a few columns.

« When a where clause is encountered in a select clause, performance can be greatly improved by building an index on just one of the where clause
columns.

This index might change a table scan into a subset scan. There are greatly diminishing returns on adding additional columns seen in the where clause,
because columns often have a high correlation coefficient.

The initial recommendations shown below illustrate the process.

Index Recommendatons
™| Database Name ~ | Object Name = || Target of Recommendation | Detais
| J weadmin =1 [weadmin] [AbsCollectionCriteriaKey] iy PK_AbsCollectionCriterialey clustered, unique
| weadmin =] fweadmin] [AbsCollectionCriteriaKey] T8 PK_AbsCollectionCriteriaKey
|J weadmin =1 [weadmin] [AbsCollectionCriteriaKey] i8] AbsCollectionCriteriaKeySUNIQUE
| weadmin 1 fweadmin] [AbsCollsctionCrteraKey] T2l AbsColectionCriteriaKeySCOMPOSITE
..j weadmin =1 [wcadmin] [AbsCollectionCriteria Key] i AbsCollectionCriteniaKeySCOMPOSITE
|l weadmin Ol [wcadmin] [AbsCollectionCriteriaKey] i AbsCollectionCrtenaKeySUNIQUE unique
| J weadmin =1 [wcadmin] [Accepted Strategy] :fy PK_AcceptedStrategy clustered, unique
['J woadmin 21 [weadmin] [Accepted Strategy] 5] PK_AcceptedStrategy
| weadmin =1 [weadmin] [AcceptedStrategy] T2k AcceptedSirategySCOMPOSITET
| J wecadmin =1 [weadmin] [AcceptedStrategy] (5] AcceptedStrategySCOMPOSITE
() weadmin =1 [weadmin][AcceptedStrateqy] & AcceptedStrategySCOMPOSITE
| )l weadmin 2 [wcadmin] [AcceptedStrategy] 1 AcceptedStrategqySCOMPOSITE]
._-j weadmin = [weadmin] [AccessControlSumogate] _,f!; PK_AccessControl Sumogate clustered, unigue
|l wecadmin =1 [wecadmin] [AccessControlSumogate] E AccessControl Sumogate SCOMPOSITE2

It is important to note that the Details column may contain the words unique and clustered as qualifiers for the index definition. Typically, these are your
best first-choice items:

 Your first choices should be items that are labeled clustered, unique in the Details column (regardless of the number of columns) because they
often affect the structure of data on the disk and thus add extra performance beyond that of indexing. Unfortunately, you cannot click the Details
column to sort it; instead, you must look at all the rows.

« If there are no recommendations that are labeled clustered, unique, move on to the recommendations that have just one column.
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Index Recommendabons

™[] weadmin
|| weadmin
I [_-J weadmin
™[] weadmin

™[] weadmin
" |[J weadmin
7] weadmin
™[] weadmin
I [J weadmin
™[] weadmin

E Database Mame ~ I Chject ... I Recom

|Targe¢ofHecomm... I Details | P.. I Size (KB) I Definition

Doooooilooia

[we...
[we...
[we...
[we...
[we...
[we...
[we...
[we...
[we...

create
create
create
create
create
create
create
create
create
create
create

%h _dta_index_Ho...
“h _dta_index_No_..
%h _dta_index_Ph...

“h _dta_index_Pr...

h _dta_index_Str. .
%h _dta_index_Ty...
“h _dta_index_Ty...

% _dta_index_UI...
“h _dta_index_LI...
Th _dta_index_W...
% _dta_index_W...

288

([idA3AE] asc, [idA2AT] ase, idA3BS]
{[parent TemplatelsMulll asc)

(idAJAS] asc, [name] asc, [mardFarD:
(ImarkForDelete AZ] asc) include ([clier
{[quarantined] asc)

([enabledFlag] ase, [marForDelete A2
{Inile Type] asc, [enabledFlagl asc, fid
(idA3A3] a=c) include {[displayStatus
(uiComponent] asc, idA3A3] asclinc
(lidA3B3] asc, [disabled] asc, [idA2A2
(latestiterationlnfol asc, idA2A42]) asc

Now, click Apply Recommendations, and the Applying Recommendations dialog box is displayed.

Applying Recommendations ﬁl
@ 5 Total 0 Emor
Success 5 Success 0 Waming
Details:
I Action I Status I Message
enerating Transact-SGL script for recomme ... . Success
@ Switching database context to ‘woadmin'. Success
@ Applying ‘create’ recommendation on '_dta_i... = Success
@ Applying ‘create’ recommendation on *_dta_i...  Success
@ Refreshing status of databases. Success
Close
Vi

Rerun the Tuning Session
Having to wait until the evening to rerun the Database Engine Tuning Advisor is often difficult, but slow, systematic analysis is the best way to ensure that
you add the indexes that have the maximum per-index value. If you have multiple trace logs available, I suggest that you set the Database Engine Tuning
Advisor's workload to rotate the trace logs each evening to get better results. Mathematics and statistics predict better results by rotating trace logs. The
next time through, you may have to go up to two column recommendations and then to three. Count any columns that are shown in the include clause of
the Description column as one column.
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If one of the trace logs fails below the threshold for adding indexes, do not stop. Eliminate this trace log from the list, and continue with the next trace
log. For example, the next Database Engine Tuning Advisor session resulted in the following recommendations.

So, just adding two of the long list of recommendations resulted in 50 percent of the potential improvement. (The original run had an estimated 4 percent
improvement; this run has an estimated 2 percent improvement.)

| Estimated improvement : 2%

Partition R ecommendations

Index R ecommendations

#| Database Name ~ |Ob'ect Name ~

W [ weadmin

| Reco... I Target of Re... | Details I P” Definition

1 [wcadmin].[HolderToContert] create
= [weadmin] [UlAccess] create

b _dta_ind...
h _dta_ind...

{lidA3AS] asc, idA2A2] asc, [idA3B5] asc) include ([classnam
([uiComponent] asc, idA3A3] asc) include ([displayStatus])

The key points to remember about running Database Engine Tuning Advisor are:

« Never run it during business hours.

« Always tell it when to stop.

< Run it against several loads captured by SQL Server Profiler.
« Add the simplest indexes first, and then rerun the session.

Hitting the Threshold

At some point, you will reach your improvement threshold and stop adding indexes. Then, you have one more step to do: delete unused or expensive
indexes. My next post will show you how to do this.
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Ken Lassesen is part of the original team that created Dr. GUI of MSDN and specializes in new and resurrected commercial product architecture. He
developed architecture for several Microsoft websites, including the original MSDN site and the current Microsoft Partner Network site. He's equally at
home with SQL Server, XHTML, Section 508 accessibility standards, globalization, Security Content Automation Protocol (SCAP) security, C#, and ASP.NET
server controls. When he is not having fun with technology, he enjoys taking lunch-break hikes in the North Cascades.
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