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Abstract

PTC Windchill is the only Product Lifecycle Management (PLM) solution designed from the ground up to
work in an Internetbased, distributeedesign environment. Whether you need core product data
management capabilities, optimization of processes to megtigtry-specific requirements, or support

for global product development, Windchill has the capabilitiea needfor effective management of

global product development teamMlicrosoft® SQL Server® provides an ideal database platform for
Windchill. With SQ Server as a foundation, Windchill can further reduce the time and costs related to
managing product development.

This white paper provides best practices for configuring and running Windchill on the SQL Server database
platform. The information in ths paper complements the detailed support documentation provided on

the PTC support Web site. Implementing these best practices can help you avoid or minimize common
problems and optimize the performance of Windchill on SQL Server so that you can effectinalyem

your resources, reduce operating expenses, increase productivity, and improve employee satisfaction.
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Overview

For manufacturers, theres constant pressure today to compete in rapidly changing markets.
Companies must be innovative in keeping costs low while maintainingphiglity results. The
stakeholders involved in the product development process have also changed. Teams today
extendfar beyond the central engineering department to include globally dispersed-cross
functional groups working on hundreds of products with thousands of parts. The result is an
enormous amount of data.

To stay ahead of the global competition, companies firat they must create a collaborative
environment that brings together engineering, manufacturing, marketing, and sales teams.
ProductlifecycleManagement (PLM) solutions can help manufacturers achieve this
collaboration, while also streamlining operat®and keeping costs down.

PLM is the process of managing all phases of product developnirh initial concept

through end of life. Effective PLM combines information, methodology, and available resources
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effectively to changes, new markets, and competitors.

Introducing PTC Windchill: A Complete Solution for PLM

PTC Windchill provides a complete family of solutions for content and process management,
helpingmanufacturers efficiently control all information assets related to product development
while optimizing associated business proces®éindchill is the only PLM solution designed

from the ground up to work in an Interndtased, distributeelesign environrant.

Windchilltechnology forms a solid foundation for a variety of packagesRiabffers to
address data, change, configuration, and process management; product development
collaboration; project management and execution; and the release of produmriiattion to
manufacturing management systems. For example,

1 Windchill PDMLinlconsolidates scattered islands of product content into a single
information source, which can help bring order to chaotic product development
processes such as change managemeut speed the development of new product
configurations.

1 Windchill ProjectLinkcreates a virtual workspace that becomes the central access point
for a project,enablingteam membergo collaborate with access to the same
information. By automating project anagement activities, Windchill ProjectLink helps
customers better manage all of their programs, project schedules, information, and
processes.
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seamlessly to Pro/ENGINEER for thderensional (D) computeraided design (CAD) models,

ProductView® for advanced megfg and interactive visualization, Mathcad® for engineering

calcdations, and Arbortext® for dynamic publishing.



SQL Server: An Enterpris&eady Database Platform for Windchill

Microsoft SQL Server provides an ideal database platform for Windchill. SQL Server-is a high
performance, integrated database and busingdslligence(Bl)solution for data management
and analysis. This eafly-implement, easyto-support foundation provides a multifunctional
solution for largescale online transaction processing (OLTP), data warehousing; and e
commerce applications and alation for data integration, analysis, and reporting.

SQL Server can help companies manage large volumes of migtimal data and run software
applications such as PTC Windchillo optimize their business performance. SQL Server can
extract and transfan data from a variety of sources, including XML data files, flat files, and
relational data sources, and then load it into one or more destinations. In addition to rapid data
mining, analysis, processing, and reporting capabilities, SQL Server has teaittires that

give you a secure, reliable, and productive data management environment that truly protects
your data. With its scalable infrastructure, SQL Server has the capability to grow with your
business and keep up with your toughest data challenges

PTC and Microsoft: A History of Innovation

PTC and Microsoft deliver complementary product development solutions that organizations
can use broadly across their infrastructure. With a Microsoft IT infrastructure, you get an open,
extensible platform ane simplified user experience. You can take advantage of your existing IT
investments for a lowetotal cost of ownership (@Q. PTC provides full integration with your
Microsoft infrastructure, including Microsoft® Office SharePoint® Server, Microsaft® Off
Project Server, Microsoft® Office Communications Server, Windows Server®, and SQL Server.
The PDS architecture gives you @neend solutions for product development and a single

source for product and process knowledge.

Together, PTC and Microsoft delr powerful product development solutions that provide
tremendous customer value.

Better Together: Windchill on the SQL Server Database Platform

Running Windchill on SQL Server delivers measureable value by channeling data into
manageable, automated presses. This decreases administrative time, improves productivity,
reduces costs, and generates greater employee satisfaction. Benchmarking tests confirm that
SQL Server scales to meet the performance needs of even the largest enterprise customers,
while providing lower initial costs and licensing fées.

Benchmark test results showed that Pro/ENGINEER and Windchill 9.1 performed up to 50
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performance advantage of approximatdlQ percent. These results confirm SQL Server 2005 as

a superior database choice for Windchill 9.1.
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paper/588485/Microsoft SOL_Server Improved Performance for PTC Windchill
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BestMaintenanceTools for RunningwWindchillon
SQL Server

This paper lookat tools that automate basibestpractices described ithe companion white
paperdBest Practices for PTC Windchill on Microsoft SQL Seaveilable on théMicrosoft and
PTC Allianc&/eb pageThese tod often provideadditional analysis ancapabilitiesnot
covered in thedBest Practiceswhite paper.

Bestmaintenance practices usually include the following aspects:

1 Correctivemaintenance such aseplacing a suspect or failing drive

1 Preventativemaintenance such adbackng up databaseand stoing them off-site

1 Predictivemaintenance such aseorganizindiles during maintenance windovws
adding disks before runmg out of disk space

1 Purchasingsuch agnsuring that spares for all critical elements are on sitavailable
from a vendor within an acceptable Service Level Agreement (SLA)

1 Proactive maintenance whichis a combination ofreventativemaintenance and
predictive maintenancgan example isdoking at the expected upper and lower bounds
for growth of data files and uselis each budget cycle arabtainingappropriate capital
budget for hardware and/or softwaresuch asipgradinga serverfrom SQLServer
Sandard Edition to Enterprise Edition

9 Accountability such as ensuring that someone is designated and availaldeaiowith
issuesat all times

Remember that you need talidate bestpractices using current standarddest maintenance
practices for Windaill on SQL Server 2000 or Oracle may not be recommended or relevant for
SQL Server 2005. New software and operating sy§@®patches may also altehe

maintenance tasks you need to .do

Thiswhite paperfocusson SQLServeiperformance monitoringmaintaininga healthy
databaseandmaintaining a secure systehy usingools provided by Microsoft-or more
information aboutSQL Serveadministration see he bibliography at the end of thjgaper.

Basic Maintenance Tools

The tools discussed in thighite paperare all freefrom the MicrosoftWeb site or Codeplex,
a A O N2 épenFoiiredommunity Web site.

PTC recommend$e¢ installation and use of the following Microsoft or community products:
f  Microsoft SQL Server 2005 Management St(§8MS) which includes:
0 SQL Server Database Tuning Advisor
0 SQL Server Profile
1 Microsoft SQL Server 2005 Best Practices Analyzer

2SSMS installs with SQL Server as an op88&MS may also be installed without SQL Server.
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http://www.microsoft.com/downloads/details.aspx?displaylang=en&FamilyID=da0531e4-e94c-4991-82fa-f0e3fbd05e63

1 Codepler QL Serve2005 Performance Dashboafsburce code donated by
Microsoft)
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additional componentsdovered later in this papgr

Using theseaools cangreatly reducdhe time neededto do maintenanceespecially when
compared to manuallperforming all the best practices tasks required to keep your system in
top shape

SQL Server2005 Management Studio

SSMSis an easyo-use graphial management tool for SQ&erver 2005. This tool includes script
editors, graphical toolsand a collection of utilities that can assist with troubleshooting and
tuning. To tuneyour Windchill database/ou canuse two of these utilities:

1 Database Tuning Advis(idbTA)

1 SQL Server Profiler

SIMS also providea wizard to automate maintenance tasks.

Database Tuning Advisor
A database changes its nature over tiared needs to be tuned for optimum performandehe
DTA is avizardultility built into SSMShat uses a query optimizer to:
1 Recommend the best mix of indexes for databases
1 Recommend aligned or neadigned partitions for databases
1 Recommend indexed views for databases
1 Analyze the effects of the proposetianges, including index usage, query distribution
among tables, and query performanoéaworkload
1 Provide reports that summarize thpotential effects of implementing the
recommendations for a given workload

TheDTA also letgou customizets recommerdations by specifying advanced options such as
disk space constraint§SeeDatabase Engine Tuning AdviReferenceand Database Engine
Tuning Advisor Featurdésr more information about usinthe DTA.)

Usage patterns and loads for Windchill can vary greatly between customers. This variability
prevents extensive prauning of the databaséefore nstallation.In addition, dter you first
installWindchill an atypical workload occurs from loading documents and establishing projects
However, after you have the database loaded ancdbngoing pattern of additions, updatesd
deletesis establishedyou have theopportunity torun the DTA andlo some tuning.

The key to doingffectivetuning is to use SQL Server Profiler with the Tutengplateto
capture a workload fothe DTA to analyzélhis method of creating workloads is the simplest
andworkswell for capturing ad hoc workloads.

SQL Server Profiler

SQL Server Profiler iseandalonetool that captures SQL Server events from a seaver saves
them to atrace file You can thenaplaythe events and analyze them to see what is happening

ot ! [
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on yaur server As we noted abovehe DTAcan also use a captured workloadeawealuate the
impact of additional indexes on queries.

LetQlaok at how touse Profileandthe DTA to perfornthe followingtasks:
9 Create avorkload
1 Run auningsession
1 Determinewhat recommendationgo implement
1 Determinewhen toimplement those recommendations

Remember that therean bea great variety ofvorkloadsamongWindchill customersind
installations soto get the best performance for yospecificworkload youneed totune each
instance of Windchill separatelffortunately, this is an easy processngtools suchasthe DTA

A best practice is to run SSMise DTA, and Profiler from your desktop machine and not on the
machine hosting SQL Server.

Creating a WorkloadJsing SQL Server Profiler

You should capture your workloadchen the system is busf¥he captures should includeree
types of workload:
1 &Opening the weel€ whichisthe first two business hours on a Mondakhis periodvill
give you a profilelominatedby people checking out documents
1 a& losing the week whichisthe last two business hours of a Frid@is period wilbe
dominatedby people checking in or rolling back documents
1 & ¢ & LI O ¢ WwHicRofteh dzdads between X lam or 24pm on Tuesdays,
Wednesdaysor Thursdays. This periedll be a mixture of checlk and checlout
activity, as well as other typical Windclolberationssuch as searching, downloading,
running reports, and checking assigned tasks

The steps for creating a workload axsfollows:
1. Open SSMS.
2. On the menu, click Tooéd thenSQL Server Profiler to open the Profagplication

!>¢ Microsoft SQL Server Management Studio

File Edit View Project Debug | Tools | Window Comm

o1 New Query | [Ty | =B o8 By l"d SQL Server Profiler

3. TheresultingConnect to Server dialdgpxlets you bgin to the Windchill instance.



E!Connect to Server

Microsoft iy ”uirﬁu'lm Server System
SQL Server2005
Server type: I Database Engine j
Server name: ocalhost \Wind j
Authentication: I‘.".u'indows Authentication j
User name: I"-;T--'I -PTCWCHL \Administrator j
Password: |

[ | Bememberpassword

Connect I Cancel | Help | Options >3 |

4. From the Trace Properties dialdgpxthat appearsclickthe General tatand selecthe

Tuning templatdrom the dropdown list

Trace Properties

General I Events Selection |

x|

Trace name: IUrrl'riIEd -1

Trace provider name: ICOF{EM\SGLEXPHESS

Trace provider type: [Wicrosof SQL Server 2005 version:

Use the template Standard (defautt) =
Standard ({default) .
TsQL

[~ Savetofile: TSQL_Duration
TSQL_Grouped
T5QL_Locks
TSQL_Replay
T50L SPs

™ Savetotable: I

I | Set mavimur raws [in thousands]:

I~ Enable trace stop time: | 325200 -] | ss0:30PM =

Cancel | Hep |

a. You have two choices for where to save the d&aveto file or Save to table

PTGecommendssavngto afile, whichhas the advantage of being easy to forward to PTC for
further analysisSaving to a file alsemowesloadfrom SQL Servesothat your production

environment is minimally impacted

b. To set theend time for the traceselectthe Enable trace stop timeheckbox
and enter thetime inthe controlsto the right of the checlkox.
5. Next, you need tosetthe Maximum File Sizef the trace PTGecommendslGBas a
startingpoint; you can thernincreaseor decreasehe file sizewith experience.
a. Do not do detaitracing Asingle Windchill operation can result in a 2GB trace
log. PTC recommends always limiting the maximum file sisgificantly less

than the available space on the drive.



b. If the Tuning template produces too much dagau may vantto create your
own template starting wittcaptures othe followingeventsonly:
9 RPC:Completed
1 SQL:BatchCompleted
1 SP:StmtCompleted
b. Forinformationaboutbuilding acustom templateseeHow to: Create
Workloads
6. Younow need to determinevhen you expect the heaviest load in the period. Do you
expect it atthe beginning or the end of thigace period?The trace file may run out of
space so you need to determine whatformationyou want retained.
a. Ifyou expect the heaviest load towatke end,selectEnable File Rollover
b. If you expect the heaviest loaat the beginningdeselect the defaulEnable File
Rollover
c. If unsure, leavéhis optionunchecked and revisit later.
7. Leave theEvent Selection tab with the default values.
8. dick RunThat isit!

If you follow the above steps, it should take you only a couple of minutdefioe atrace that
will give you the workload you want to analy®rofiler will automatically recorthe activity

until you stop the recording or reach the specified end time. There is no need to monitor the
capture.

Two additional noteso keep in mind about Profiler
1 The longer the trace captasdata, the bigger the file produced (up to the limit
specified). Use your first run to estimate MB/minute of data capture for future runs of
Profiler tracing.
1 The more queries capturdoly your Profiler trace, the better resultgouwill getusing
the tracedata with the DTA utility.

Formoreinformation aboutusing Profiler, see
1 How to: Create a Trace (SQL Server Profiler)
1 How to: Correlate a Trace with Windows Performance Log Data (SQL Server Profiler)
1 Mastering SOL Server Bief ¢ VideoTraining Course
f aAONR&2FG0Qa t I GGSNYya g tNIOGAOSaY 12¢ G2Y | &
1 MSDN Webcast: Application Performance Tuning Using SQL Server Profiler 2005 (Level
200)
Running Profiler on a Busy SQL Server
SQL Server Profiler Tutorial Vadérofiler 101

= =4

Running aDTATuningSession

With aworkload capture to afile in Profiler your next step is to use that file as input to the
DTAto determine any tuningecommendtions. Preparing the DTA sessialsotakesless than
2 minutes but the DTA will require some tinte perform itsanalysis andeturn
recommendations.

Follow hesesteps fordefininga DTAtuning session
1. Open SSMS.


http://msdn.microsoft.com/en-us/library/ms190957(SQL.90).aspx
http://msdn.microsoft.com/en-us/library/ms190957(SQL.90).aspx
http://technet.microsoft.com/en-us/library/ms175047(SQL.90).aspx
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http://www.sqlservercentral.com/articles/Video/66676/
http://msdn.microsoft.com/en-us/library/ms979207.aspx
https://msevents.microsoft.com/CUI/WebCastEventDetails.aspx?culture=en-US&EventID=1032266508&CountryCode=US
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http://www.microsoft.com/technet/abouttn/flash/tips/tips_020205.mspx
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2. On the menu, click Tooknd thenDatabase Engine Tuning Advisor to open the
application.

l Microsoft SQL Server Management Studio

File Edit WView | Tools | Window Community Help

1 Mew Query | []] U5 50L Server Profiler

| CECEETESSEN  Detebose Engne Tunng Advor
il = . E— 1

3. The Connect to Server dialdgxwill appear Enter the appropriatdogininformation
and connect.

gk Connect to 5en|rer x|
Microsoft iy Wﬁ‘ﬁmﬁ Server System
SQL Server 2005
Server type: IDatabase Engine j
Server name: j
Authertication: IWindows Authertication j
User name: I"v"lv'l -PTC-WCHL \Administrator j
Password: I

[~ Bememberpassword

Connect I Cancel | Help I Options >3 |

4. The Database Engine Tuning Advisortivdh appear.

M- Database Engine Tuning Advisor |8 x
Fle Edt View Actons Toos Window Help x

i |3 3 | b Start Analysis M kx| P
SessionMc

Al connect | 4 4
Bl | localhost\Wind

|1 Administrator 4/9/2010 5:02 X
g Administrator 3/31/2010 7.0 | [ Sessien name

General | Tuning Options |

(] Administrator 3/20/2010 5.0
|2 Administrator 3/30/2010 7.4

* File " Table
I |
Database for workload analysis master a

Select databases and tables to tune

I~ Name Selected Tables
T i) master Click to select individualtables |
1 modsl Click to select individual tables [+
™ [ msdb Click to select individusl tables = |
™ (J SQLH2Repasitory Click to select ingividual tables = |
™ | tempdo Click to select individual tables v/
™ (3 weadnin Click to select individual tables x|
|
E=
Bl General
o - | ™ ssveturinglog
Name Administrator 4/9/201
B Status Description
Creation time | 4/9/2010 5:02 PM

@ Provide a new session name. In the Workdoad section, select a database to which Database Engine Tuning Advisar wil connect for analyzing the workload.
F your warkload includes everts or Transact-SQL statements that change the databass context for xample, the LISE <database> statement), Database
Engine Tuning Advisar wil also change the database cortext while analyzing the werkload, Finall, select one or mare databases or speciic tables to tune.

Status




5. Selecthe databaseyou want to tune wcAdminin this examplefand select the
Workload file you createdNote that selectingthe Windchill (wcAdminglatabasewill
automatically selecall 763 tablesn Windchill

[ localhostiWind - Adminisirator 492010 5:02-54 PM ]

I{Eeneeral | Tuning Options |

Session name:

I;’-‘-.dministmtu:ur 4/9/2010 5:02:54 PM

Workload
¥ File " Table

IC “Usersh\Administrator Documents  Example tro

Database for workdoad analysis: master j

Select databases and tables to tune:

7 Name Selected Tables |
[ |} master Click to select individual tables ﬂ
™ | model Click to select individual tables ﬂ
™ | msdb Click to select individual tables ﬂ
I | SQLHZRepository Click to select individual tables ﬂ
" | 4§ tempdb Click to select individual tables j
¥ | | wcadmin 7630f 763 |

a. Next, dick the Tuning Options tab. For yoinst run, select the Indexed\o
partitioning, andKeep all existing PD&dio buttons
6. Click Advance Options. Verify the default settingalbfecommendations are offlirend
Max. Columns per index: 102Ben click OK.

Advanced Tuning Options . |
™ Define max. space for recommendations (ME): I
Mz columns per indes: I hDESE: i

Online index recommendations

& Al recommendations are offline
™ (Generate online recommendations where possible L

" Generate only online recommendations

ok | Camcel | Hep |

7. Now estimate how long this machine is going to be unu3ggicallyrunningthe DTAIs
an endof-day activity so set the time to ahour before you come into work.



General Tuning Options |

v Limit tuning time

Stopat: | Saturday ., Apil 10,2010 x| | 7:02AM =

Physical Design Structures (PDS) to use in database
" Indexes and indexed views % Indexed views
" Indexes " Nonclustered indexes
" Evaluate utilization of existing PDS only

Partitioning strategy to employ
* Mo partitioning ™ Ful partitioning
™ AMligned partitioning

Physical Design Structures (PD5S) to keep in database
" Do not keep any existing PDS " Keep indexes only
% Keep all existing PD5 ™ Keep clustered indexes only
™ Keep aligned partitioning

8. ., 2dzQNB vy 2dlick SR Arrlgsis i 2

i+ Database Engine Tuning Advisor

File Edit Wiew Actions Tools

@ 22 Cmini
: =

hﬂl:“l ; E{: T

9. The screen wilmmediatelystart fillingup with the capturel activity.

EZ SQL Server Profiler - [Untitled - 1 (localhost\Wind)] =101x|
e File Edit View Replay Tools Window Help =&l x|
AOEE a2y 0 mANRFEP
| EventClass | TedData Durstion | SPID_| DatabaselD | DatabaseMame | ObjectTyps | LoginName | =]
RPC:Completed exec sp_execute 631,10191,N'wt.proj... 0 54 5 wcadmin wcadmin
SP:StmtCompleted SELECT ‘wt.fc.dynamicenum.FilteredD... o 54 5 wcadmin 20816 - PQ wcadmin
RPC:Completed exec sp_execute 631,7630,N'wt.proje... [ 54 5 wcadmin wcadmin
SP:StmtCompleted SELECT ‘wt.fc.dynamicenum.FilteredD... o 54 5 wcadmin 20816 - PQ wcadmin
RPC:Completed exec sp_execute 631,4,N'wt.project.... [ 54 5 wcadmin wcadmin
SP:StmtCompleted SELECT 'wt.team.RolePrincipalMap’,A... [ 54 5 wcadmin 20816 - PQ wcadmin
RPC:Completed exec sp_execute 632,N'roleGroups’,l... [ 54 5 wcadmin wcadmin
SP:StmtCompleted SELECT 'wt.team.RolePrincipalMap’,A... [ 54 5 wcadmin 20816 - PQ wcadmin
RPC:Completed exec sp_execute 632,N'orgs’,10190 [ 54 5 wcadmin wcadmin
SP:StmtCompleted (SELECT 0 indexAlias ,CONVERT(image... [ 54 5 wcadmin 20816 - PQ wcadmin
RPC:Completed declare @pl int set @pl=633 exec ... 7 54 5 wcadmin wcadmin
SP:StmtCompleted SELECT ‘wt.access.PolicyAc]’,A0.blo... o 54 5 wcadmin 20816 - PQ wcadmin
RPC:Completed exec sp_execute 607,7,N'wt.rule.Typ... [ 54 5 wcadmin wcadmin
SP:StmtCompleted SELECT 'wt.rule.TypeBasedRule',Ad.c... 2 54 5 wcadmin 20816 - PQ wcadmin
RPC:Completed declare @pl int set @pl=634 exec ... 3 54 5 wcadmin wcadmin
SP:StmtCompleted SELECT 0 indexAlias ,AD.blobSentrys... o 54 5 wcadmin 20816 - PQ wcadmin
RPC:Completed declare @pl int set @pl=635 exec ... 2 54 5 wcadmin wcadmin
SP:StmtCompleted SELECT ‘wt.preference.Preferencelns... o 54 5 wcadmin 20816 - PQ wcadmin
RPC:Completed declare @pl int set @pl=636 exec ... [ 54 5 wcadmin wcadmin —
SQL:BatchCompleted IF @@TRANCOUNT > 0 COMMIT TRAN o 54 5 wcadmin wcadmin
RPC: Completed exec sp_unprepare 636 0 s5a 5 wcadmin wcadmin x|
—|

10. You willnotice a newProgress talin the DTA. The process can take several hours to
complete if the workload contains a large amount of transactions.



[ localhostiWind - Administrator 492010 5:02-54 PM

General | Tuning Options Frogress

Tuning Progress

-‘l
ll"_ 5 Remaining

Details:

_I Action

(¥ Submitting Configuration Information
Consuming Workload
Performing Analysis
Generating Reports

Generating Recommendations

Tuning Log

11. Whenthe tuning calculations are completgou will see twadditionalnew tabs:
Recommendations and ReporMake sure you have a latte or equivalent in hangu
will be looking at the results for a while

Reviewing aDTATuningSession

Here are some recommendations for reviewing a DTA tuning session.
1. Click the Rgorts tabto see a summargf the tuning session

General | Tuning Options | Progress | Recommendations | Reports
Tuning Summary

Date £ 3/31/2010

Time 8:03:45 AM

Server localhost Wind

Databaze(z) to tune [wecadmin]

Workdoad file C::\Users\Administrator.Documents' Example trc
Madmum tuning time 59 Minutes

Time taken for tuning 59 Minutes

Expected percentage improvemert 470

Madmum space for recommendation (MB) 123

Space used cumenthy (ME) &1




2. At the bottom of the tab, lick the Select Report combo btx seea list ofavailable
reports.
Tuning Bepots

Select report: IStatement cost report

Statement |d | Statement Strind Event frequency report
Statement detail repart

13 SELECT ADdid Giotement index relations report {current)
240 SELECT A0 did Statement-index relations report recommended)
| Statement cost range report
g12 SELECT AQ.dig ey usage report {cument)
832 SELECT 40 dig Index usage report {recommended)
- ] Index detail report (cument)
361 SELECT AD.dis Index detail report (recommended)
a0v SELECT ‘wt ad View-Table relations report
158 SELECT 'wt ac Workdoad analysis report
Database access report
114 SELECT ‘wt.ad Table access report
372 SELECT wtadsRdmnaccesseport
017 CEI EFT ‘u arnacs WTAACnta A0 70 A7

3. Traversesach of the reports to see whte DTAfound. For example the Statement
cost report shows how mugberformance improvement you may see farious
statements (in thigxample a fewstatementsare predicted to improvéy 949%).

Tuming Repots
Select report:
Statemert Id | Statement String | Percent Improvement | Statement Type |
15 SELECT AD displayStatus ADIdAIAI.. 5412 Select
848 SELECT AD displayStatus ADidA3A3.. 5412 Select
812 SELECT AD displayStatus ADIdAIAI.. 5412 Select
832 SELECT AD displayStatus ADidA3A3.. 5412 Select
67 SELECT AD displayStatus ADuiComp...  91.03 Select

4. Now dick the Recommendations tdb see theb ¢ ! ifd@x recommendatios.

Index Recommendations ¥
E Database Name  ~ | O|| T” P” Definition

¥ | wcadmin =) {inheritedDomain] asc}

¥ || weadmin = |7 ¢ (distributable] asc)

™ | weadmin = (lidA3AS] asc, [dA2AZ] asc, dA3IBS] asc) include (fclassnamekeyvroleADbject Ref], [classnamekeyrole BObject Ref], fore
- .J wcadmin = | % (idA3AS] asc, [name] asc, [madcForDeleteAZ] asc, idAZAZ] asc, [dA3B5] asc) include ([classnamekeyrole AObject Ref
¥ | weadmin = |5 {finalPhase] asc)

¥ [ wcadmin = | [%h {lupdateCount AZ] asc)

¥ | wcadmin = | [%h {lupdateCount AZ] asc)

¥ | weadmin & | % ([clientOveridable] asc

- i_J weadmin == Y {ImarkForDelete AZ] asc) include (client Datal, [chent Delegate], [clientOvemidable], [defaultValue], [displayMame], full Dt
™ | weadmin == {lenabledFlag] asc, [mancForDeleteAZ] asc, [idAlcontainerReference] asc, [classnameAZAZ] asc) include ([classnamet
™ | weadmin == Y {[ule Type] asc, [enabledFlag] asc, fidAdcontainerReference] asc, [obiType] asc, idAZAZ] asc, [markForDelete AZ] asc
¥ | weadmin == Y {lupdateCourt AZ] asc)

[T | weadmin = {idA3A3] asc) include ([displayStatus], [uiComponert]}

™ | weadmin = {luiComponent] asc, [dA3A] asc) include (displayStatus])

¥ | weadmin B | &L ([disabled] asc}

™ | weadmin = ) {idA3B3] asc, [disabled] asc, [idAZAZ] asc) include ([classnamekeyB 3], [neqative], [owner], [pemissionMask], [classna
™ | J wecadmin =) (latestiterationlnfol asc, [dA2AZ] asc, branchiditerationinfo] asc)

a. <roll tothe right until you see the Definition column



b. You canlien selecthe index orindexesyou wantto implement.(The next
section looks at how to determine which index recommendations to accept.)

Index Selection Criteria

If you are familiar with the database, yoanuse that knowledge to determine the significance
of variousindexes Alternatively you could simply select all of the ¢ ! irdléx
recommendations but be aware thaindexestake resources to build and maintain

If you have naletailed knowledge of the databasés tables and their relationshipsuse the
following heuristido help determine which indexes to implement

1 Find theindexesthat have the smallest number of columrien the first pass, it will be
one column only)lnthe aboveexample we haveeight @) indexesthat have only one
column out of the 17 suggestionsith a net improvement of 4.7%.
Selectthoseindexesand then click Action®\pply Recommendations.
Rerunthe workloadto see how much th added indexesnproved performanceDo not
expect the saméndex recommendationfom two different trace logs. Thestimations
derivefrom the indexstatisticsused for each quergndthe number of times a query
occurs.

= =4

Adding an index may decrease the contribution efredexrecommendatiorfrom another
workload(or the sameworkload. Existingrdexes andndex recommendations areften
dependent frequentlywith complex interactions.

A good rule of thumb is that if thBTA yields a 5% improvement, then add the indexes with the
lowest number of columrend repeat the workload measurements until the improvement drops
below 5%.

Note: The DTAwill always produce recommendations faddingindexesand never for deleting
indexes SeeUncover Hidden Data to Optimize Application Performdiocénformationabout
detecting unusear costlyindexes, whiclyou may choseto delete Remember that an unused
index consumes resources and results in poorer performance.

Thistuning process magpanseveral daysbut the time involved should be less than 10 minutes
aday. Rurthe DTAbefore you leave the officeand eview the results andelectthe new
indexeswhenyou come in the next dayrhe payback tgour organizations that users will have
faster access to the data they need to do their jobs

Caution:

1 You should not ruthe DTA when there is any load on the system becdlsgrocess
may place considerable load on SQL Sebmeecutehe DTAduringoff hours or
maintenance periods.

1 If the size of any of theecommendedndexesislarge, make sure that you have
adequate available disk spat®eadd them There isnothing like adding amdex and
having a drive run out of space duritige work day!

Whento Run Additional TuningsSessions

If there is a changm yourbusiness for example ramping upof a new major contraat there
may be a significant changethe load on the database. Often this is a good time to perform a


http://msdn.microsoft.com/en-us/magazine/cc135978.aspx

tuning. Inthe course ohormal operatiors, PTGecommend executingthe DTA as shown in
Error! Reference source not found.

Tablel - Recommended Frequency of DTA Execution

TimeSnce Frequency Action

Installation

For first 6 weeks Weekly Run DTA with default settings

Firstyear Monthly ~ Run DTA witindexes and index viewsclude
filtered indexes

After 1 quarter Quarterly Run DTA with full partitioning

After 1 quarter Quarterly Run DTA with indexes and index vieimslude

filtered indexes

Note: There is rarely a need foulf partitioning. For informatiomboutrebuildingindexes see
oBest Practices for PTC Windchill on Microsoft SQL Server

SQL Server 2005 Best Practices AnalyB&A)

BPA does a whole system analysis of your SQL Server installatddudingMicrosoft Windows
and SQL Server configuratiand securitysettingg accordingo industry standards and best
practices BPA is very simple to udéshould be executed after the database is first created and
then on a quarterly basiddake sure you run BPA from yadesktop machine and not on the
SQLServer machine. Yazanuse your desktop installation to do analysfsqaltiple SQL

Servers.

| SNBQa K2g G2 NHzy .t!Y
1. After downloadingand installing BPA, frothe All Programs menuwselect SQL Server
2005 BPANnd thenSQL Server 2005 Best Practices Anatgzepen the application.
| Microsoft SQL Server 2005
, Microsoft Visual Studio 2005
) SOL Server 2005 BPA
@ SOL Server 2005 Best Practices Analyzer H
|=@ SQL Server 2005 Best Practices Analyzer

[ -

2. The applicatioWWelcome screemill appear


http://www.microsoft.com/downloads/details.aspx?displaylang=en&FamilyID=da0531e4-e94c-4991-82fa-f0e3fbd05e63

B} Microsoft SQL Server 2005 Best Practices Analyzer ] 3]

. . dod
Microsoft SQL Server 2005 Best Practices Analyzer 4 Windows Server System
O Welcome R -

Welcome to the Microsoft SQL Server Best Practices Analyzer
[ Scan 50L Services
[ Schedule a scan SQL Server Best Practices Analyzer (SQL BPA} is a diagnostic tool that gathers configuration information and provides a report of recommended best practices for SGL
Server. SQL BPA scans instances of SQL Server that are within the scope that you select, compares corfiguration settings to a set of recommended best practices, and
[ Selsct a Best Practices reports results.
scan to view
[ " SQL BPA analysis includes irformation about corfiguration settings for the instance of SQL Server, the Windows file system and registry, and Windows Management
(I Instrumentation settings
See also . o - -
When the analysis is complete, SQL BPA will generate a report that includes problem descriptions and recommended best practices
[ The Microsoft SAL Server
Best Practices Analyzer To continue, select one of the following options below to run SGL BPA or view an existing report:
Help
) )] Select aptions for o new sean
[ About the Microsoft SAL
Server Best Practices & Select & Best Practices sean to view
Analyzer

[ The Microsoft SOL Server

Best Practices Analyzer
eb site

[ Send feedback and
suggestions about this
tool to Microsoft

[ Updates and Customer
Feedback.

e -

L4EY P e

3. To begin, lick Select options for a new scan

ﬂ] Select options for a new scan

4. The Start a New Best Practices Scan step will appear
Start a New Best Practices Scan

Following SQL Server components will be included in the scan:

Instance Name | Service Type | Edit | Remove

Select SGL Server componentis) by:

ﬂj SOL Server instance name ﬂ] Computer hame

ﬂ] File name

Export/Import registered SQL Server component(s):

ﬂ] Export ta file ﬂ] Impart from fle

Select the scan level:

@ Limited scan (" Detailed scan

Enter a name for this scan {optional); |

ﬂ] Scan selected components




5. On your first run, seledhe Detail scarradio button enter a namefor the scan such as
Initial Instal| and then tick Scan selected components
Select the scan level:

{" Limited scan  {* Detailed scan

Enter a name for this scan {optional): IIn'rtiaI Inatall|

ﬂ| Scan zelected components

6. A progress step will appear

Scanning In Progress...

Please wait while the Microsoft SQL Server Best Practices Analyzer creates a Best Practices report by gathering data from the specfied servers and analyzing it

—— 2

ﬂJ Stop Secanning

Server scanning details:

Tetal scan items: 1in progress, 2 completed

o [¥M-PTCHCHL] Preparing to analyze host & Completed
o [WM-PTCWCHL] Analyzing host & Completed
o [¥M-PTCWCHLYwind] Analyzing SOL Server || 22%

7. Whenthe scancompletes, a linkalledView a report of this Best Practices sealh
appear.Click this link.

Scanning Completed
Scanning has completed successfully.

ﬂ] Wigw a report of thiz Best Practices scan



8. BPA will buildite report and then preserit.

View Best Practices Report
Example

Select Report Type: & |2 List Reports e DE Tree Reports [ U Other Reports

Al lssues |
All Issues  (12items)
=) Prink report @ E xport report }3 Find Amange by: I[]ass j

I\ SOL Server Service [VM-PTCWCHLAS OLErowser] In LocalSystem On Host [M-PTCAWCHL)

_f_\, Unexpected System Failures On Host [VR-PTCACHL]

_f_\, Reszolve Serous Emars In Event Log For Server [WM-PTCAWCHLYWind] On Host [WM-PTC-w
Machine [VM-PTC-WCHL] hosting SQL Server [VM-PTC-WCHL\Wind] has experienced 140 timeouts in the storage system.

ﬂ] Tell me more about this izsue and how to resolve it
ﬂJ Do not show me this item again for this instance anly.

ﬂ] Do not zhow me thiz item again for all instances.

@ Althentication Mode Violation On Server [WM-PTCAWCHL YW ind]

@ BUILTIM Adminiztratars [n Systdmin Rale On Server [¥R-PTCWCHLWnG]

0 SOL Login Password Policy Yiolation By Login [za] On Server W-PTCAWCHLYWind)

0 SOL Login Password Policy Wiolation By Login [weadmin] On Server [WM-PTCAWEHL Wind]

I\ SOL Server Service [WM-PTCWCHLAWSSOL$wIn] In LocalSystem On Host [MM-PTC-WCH .

N\ SOL Server Service [WM-PTCAWCHLASOLAgentdwind] In LocalSystern On Host [wh-PTC-w/.

M\ SOL Server Service [WM-PTCAWCHL msfesqi$w/ind] In LocalSystem On Host [Wh-PTC-WCH .

A oA o Arm r IR LTS R T

Expected WindchilExceptions

The BPA report may show the exceptgirown inError! Reference source not founddo not
correctit.

Table2 - Expected BPA Violations

Authentication Mode Violation Recommended Action

SQL Login Password Policy Violation by Do not tke any action by design
LoginwvcAdmin|

Eithercorrectall other violationsor documentthe reason for the violatiorPTGecommends
running BPA othe frequencyshownin Error! Reference source not found.



Table3 - Recommended Frequency for Running BPA

TimeSnce Frequency Action

Installation

Firstday Once Ensure that best practices were followdar the
installation

After 6 weeks Quarterly Ensure that unauthorized changes have not
happened

Further Securing Your Windchill Database

The Naional Institute of Standards and TechnoldbySTxreated te SecurityContent

Automation Protocol (SCAPJogramwith extensive consolidation of be§&tSand SQL Server
practices. This program lists various vendor products that have passed certification for checking
system security. PTC suggastinga scanner fronthis listin parallel to BPA.

SQL Server 2005 Performance Dashboard

Ajoint effort between the support and development teams at Microgeftulted in he
PerformanceDashboard.Thegoalwasto reduce the amountof time spent discovering the
source of a performance problerallowing efforts to be focused on resolving the problem. The
dashboard reports rely exclusively on SQL Server 2005 dynamic managemen{DNevisy
usingdata that isalready capturedndalways available.

The data represents information gathered sirthe database startedThere iszero

performance impacf using the dashboard except when you actually open/refresh a report.
The recommended schedule for viewing the reports is daily whéesystem is first stabilizing
after installation or any major change/update, and then weeRbreafter.

After downloadingandinstalling the dashboard, you neéal executea single script to enable
the Performance Dashboardhissetup.sqffile will typically be located a€\Program Files
(x86) Microsoft SQL Served0\Toold Performanc®ashboardafter installation of the download
asError! Reference source not foungdhows The Performance Dashboaddes not consume
additional resources.

Figurel - The setup.sql script for Performance Dashboard

l PerformanceDashboard

Organize - -'ﬁDpen *  MNew folder

v Fav Mame Date modified Type

BmD @ PerfDash.chm 1/30/2007 12:26 PM Compi
il By s=tup.sql 2/21/2007 12:43PM  Micros

o



http://scap.nist.gov/
http://scap.nist.gov/
http://nvd.nist.gov/scapproducts.cfm
http://www.microsoft.com/downloads/en/confirmation.aspx?familyId=1d3a4a0d-7e0c-4730-8204-e419218c1efc&displayLang=en

Note: You should install the Performance Dashboandyour desktop machine amdn it from
there, not on the SQL Server machine.

Performance Dashboar&eports

Here is howa view thePerformanceDashboard éports:
1. Open SSMS
2. Selecthe wcAdmindatabase

Ohject Explorer

Connect - | & EI

= | f$ localhost\Wind (SQL Server &
[= [ Databases
[ System Databases
[ Database Snapshots
| J| SQLH2Repaository
_J weadmin

[an] T TR T

3. Rightclickandselect Reporty dza G2 Y wS LJ2 NIl 4 X

4. An Open File dialogoxwill appear.Navigate to thenstallationfoldert C\Program
Files (x868Microsoft SQIServek90\ Toold PerformanceDashboardandselect
performance_dashboard _main.tdl




































