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Qure Workload Analyzer User Guide

About this Guide

This guide describes  Qure Workload Analyzer and its features , and provides instructions on
how to install and use QWA.

This guide includes the following chapters:

1 Chapter1l , Introduction - provides a general overview of Qure Workload Analyzer
including its benefits and common use cases.

1 Chapter2 , Installing Qure Workload Analyzer - describes howto download and
install Qure Workload Analyzer

1 Chapter 3, Planning the Workload  Analysis - describes the necessary steps and
considerations for the process of capturing the workload for analysis using Qure
Workload Analyzer.

1 Chapter 4, Analyzing a Workload - describes how to analyze workloads using Qure
Workload Analyzer

1 Chapter 5, Viewing the Workload Analysis Report s I describes the two dynamic
Qure Workload Analyzer analysis report s. Shows how to view, navigatet hrough and
manipulate the analysis results to easily find the required analysis information.

i Chapter 6, Comparing Workloads - describes how to use Qure Workload Analyzer
to compare two workloads . Shows howto view, navigate through and manipulate the
dynamic comparison reports to easily find the required workload comparison
information.
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1 Introduction

1.1 Welcome to Qure Workload Analyzer

Qure Workload Analyzer helps you analyze database workloads comprised of
one or more SQL traces. Using the intuitive graphical interface and multi -
dimensional grouping, sorting and filtering, you can easily analyze all aspects

of your database workloads. For example, you can easily isolate the most
resource -consuming SQL statements, applications, users, hosts, and much
more.

Workload Analyzer also introduces the ability to compare two database

workloads before and after a hardware change, version upgrade o r tuning

effort, or to easily compare the workload characteristics of different

environments. Even dissimilar workloads can be reliably compared, due to

Wor kl oad Analyzerds powerful equal i ZThereiison and
no need to guess wheret  he differences may be. Qure Workload Analyzer not

only summarizes overall differences, but pinpoints precise differences, at

whatever level of granularity you specify.

Qure Workload Analyzer is brought to you free of charge by DBSophic , a
innovative provider of performance management products for database -
centric applications.  The Qure product suite also includes Qure Workload

Optimizer f or SQL Ser ver , sttworkloadvtoning d €okutiord. i r

Your feedback will help us continuously improve Workload Analyzer for the
entire SQL Server community. Contact support@dbsophic.com _ with your
comments, bug reports, and feature requests.

1 Introduction
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1.2 Use Cases

Qure Workload Analyzer may be used for analyzing a single, highly focused

workload section  to pin point a particular issue or a s a high -level analytical aid
to help you map VY bouspotswand okerab lzelladic. It can also be
used to compare ide ntical or similar to easily find differences across multiple
dimensions. If you save historical analyses of scheduled workload an alyses
you can use QWA to observe trends over time and maintain baseline

performance metrics.

1.2.1  Analyzing a Single Workload

Closely explore your current production or non -production workload to
di scover é

1  Which SQLs/processes consume the most CPU?
A Take the longest to run?
A Generate the most writes?
A Return the most rows of data?

1 Why a certain batch only occasionally exhibits performance headaches. Is
it a certain set of parameter value s that causes it?
I What processes are running during that daily 2:30pm slow down and which

of those processes is  responsible forit ?
1 Which users consume the most of the resources?
A Which applications?
A Which Hosts?
A Which Databases?
1 Which statements are executed most frequently?

1.2.2 Comparing Two Workloads
Use Qure Workload Analyzer in these types of situationsé

1 Your Software Engineers have rewritten a critical set of procedures with
the intention of speeding them up. Before moving them to production, the
Engineers can use QWA to obtain accurate before -and - after comparisons
by running the same workload against both options. Determine not only
what improved, but also whether anything else in your entire workload
suffered as a result.

1 Both HP and Dell are competing for your hardware budget. You can use
QWA to empirically determine which runs your custom workload faster. To
do so, use a load simulator, capture trace files, compare with QWA, then
view the exact differences.

1 Before migrating from SQL Server 2005 to SQL Server 2008, you can

accurately measure how much of an improvement or de gradation youol |l
experience for each process and overall before finding out the hard way in
production.

2 Introduction
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1 Your recent tuning effort resulted in compliments from your colleagues.
Your manager wants to see empirical reports of the actual benefit. Use
QWA to co mpare actual production traces before and after applying the
changes to generate detailed reports on all aspects of the improvement.

1 Your recent consolidation project has caused the users of the HR
application to complain about seemingly slower report time s for their
reports. Use QWA to compare actual production workloads before and
after the consolidation to quickly find out if they are correct, and what

may be the cause.

1.3 Glossary of Terms
Workload

A workload is a part (or all) of the application

server. Workloads are comprised of a
or tables . The traces contain a full (or pre

Workload Analysis

collection of

-to - database(s) activity on your

one or more SQL trace files

-filtered) log of all selected events
which were captured during the trace period.

A workload analysis is the process of analyzing the workload traces by QWA
repository. This process includes reading
-aggregating dimensions , optimizing
storage space etc. You can later open the results of the
Ss.  When used as a noun, the term

and saving the results in a dedicated
the trace file(s), extracting templates, pre

without needing tore  -process the trace
fiwWor kl oad Anal ysi so

Trace Event

refers

Workload Analysis

to the resul

At race ev eventd Jsasinglé row in one of the traces that comprise the
analyzed workload.  An event may be a single call to a procedure, a single
execution of a SQL batch  that includes multiple statements, a single execution

of a SQL statement etc.

Batch Template

A batch template isa de-parameterized SQL command or a batch of
values. For example,

commands without specific parameter
SELECT * FROM Employees WHERE

A batch template may be of any type o

for example, a stored procedure call or an ad

EmployeelD =

<parameter >

f SQL command found in the workload;

-hoc SQL statement.

ts

Introduction
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Batch Instance

A batch instance is a SQL command including specific parameter values. Itis

comprised of a batch template plus a particular set of parameter values. For
example:

SELECT * FROM Employees WHERE EmployeelD = 346

SELECT * FROM Employees WHERE EmployeelD = 9274

SELECT * FROM Employees WHERE EmployeelD = 3720

To be more precise, a batch instance is the collection of all SQL commands

found in the workload that are identical both in structure and in parameter
values. Suppose the workload was found to contain 25 events whose TextData
column contain s the following SQL command:

SELECT * FROM Employees WHERE EmployeelD = 346

That set of 25 events would collectively be called a batch instance. Of course,
each individual trace event of this batch instance may have different
properties such as user name, start time , dura tion etc.

Resource Consumption Columns

Resource consumption columns (or resource columns) are humeric data

columns in QWA that present aggregated information about the resource
consumption of the workload events for the particular group of events . The
most commonly used are Duration, CPU, Reads, Writes and Row Counts.

Dimensions

The columns in Qure Workload Analyzer that present information about the
properties of the grouped events, as selected by the grouping control in the
QWA workload analysis repo  rt. Some of these columns (user name for

example) are extracted from the workload trace events while others (batch

template for example) are generated by QWA during the workload analysis
process.

4 Introduction
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2 Installing Qure Workload Analyzer

2.1 General guidelines

Qure Workload Analyzer is available as a free download from the DBSophic
web site . It may be used at no cost, and has no expiration date. DBSophic

provides itas a goodwill gesture to the SQL Server community and as a way
of introducing you to the power of holistic offline workload analysis. The
flagship DBSophic product, Qure Workload O ptimizer , takes holistic offline
workload analysis to the next level, and is able to automatically optimize
thousands of process es in your workload. Qure Workload Optimizer is
available free of charge in trial mode

2.2 Installation prerequisites

The Qure Work load Analyzer software can be installed on any workstation or
server. Saving the workload analysis to a SQL Server database requires SQL
Server SysAdmin privileges.

1 QWA Minimal Installation Hardware Requirements:
A 2 GBRAM recommended.
A 50 MB free disk space for binary/executable/log files.
A 2 GHz CPU. Dual core recommended.
1 QWA Installation Software Requirements:
A Windows XP/Vista/ 7® , Windows Server ® 2003 /200 8/2008R2 - 32

or 64 -bit.
A Microsoft .Net Framework 4.0 (download here ).
A Microsoft SQL Server ® 2005/2008 client tools, 32 or 64 -bit

(required for analysis of trace files only)
1 Supported Trace Formats
A SQL Server 2005/2008/2008R2®
A Trace File or Trace Table

2.3 Installing Qure Workload Analyzer

To install Qure Workload Analyzer

1 Download the installation file from the workload analyzer page on the
DBSophic web site

2 Choose one of the following options:

 Saveit to alocal hard drive, andthen double -click the Windows
Installer file Qure WorkloadAnalyzer .exe . OR

i Fromthe OpenFile dialog (below), click  Run .

5 Installing Qure Workload Analyzer
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Open File - Security Warning n

Do you want to un this file?

Mame: gure workload analvzer.msi
Publisher: DBSophic Ltd.

Tppe: Windows Installer Package
From: Ci\Documents and Settings\BilyMy DocumentsiDo. ..

Run | Cancel

¥ Almays ask before opening this file

patentially harm vour computer. Only run saftware from publishers

@ ‘While files fram the Internet can be useful, this file type can
you trust. What's the risk?

3 The installation process starts and the Installation Wizard Welcome dialog
appears.

& Qure Workload Analyzer Setup x|
Lo
\ .7

Welcome to the Qure
Workload Analyzer Setup

\I Wizard

The Setup Wizard will install Qure Workload Analyzer on your
computer. Click "Next" to continue or "Cancel” to exit the
Setup Wizard,

< Back I Next > I Cancel |

4 Click Next . The License Agreement  dialog appears.
x|

End-User License Agreement

Please read the following license agreement carefully DB

[End User License Agreement ﬂ

NOTICE TO ALL USERS: PLEASE READ THIS CONTRACT
CAREFULLY. BY CLICKING THE ACCEPT BUTTON OR
NSTALLING THE SOFTWARE, YOU (EITHER AN
INDIVIDUAL OR A SINGLE ENTITY) AGREE THAT THIS
|AGREEMENT IS ENFORCEABLE LIKE ANY WRITTEN
CONTRACT SIGNED BY YOU. IF YOU DO NOT AGREE, -

" I accept the terms in the License Agreement
% I do not accept the terms in the License Agreement

Advanced Installer

< Back I Iext > I Cancel I

6 Installing Qure Worklo  ad Analyzer
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5 Read the license agreement. If you accept it, select

click Next . The Select Installation Folder

| accept and then

dialog appears.

# Qure Workload Analyzer Setup o [
Select Installation Folder
This is the Folder where Qure Workload Analyzer will be installed. DB
To installin this folder, dlick "Next", To install to a different folder, enter it below or click
"Browse".
Folder:
[c:\Prcgram Files\DBSophiciQure Workload Analyzer| Browse...

Advanced Installer

< Back I Next > I

Cancel |

Inthe Folder text box, enter the path to an installation folder for Qure
Workload Analyzer or click Browse to navigate and select a different
folder . The default folder is

% Program Files % \ DBSophic \ Qure Workload Analyzer \

Note : This folderisused to store Qure Workload Analyzer
binary, executable and configuration files.  Log files are

] automatically stored in O6My Docun
An al y ZAdater you wills elect the location to store QWA
workload analysis ((QWAN) files, which may require
significantly more disk space . This is detailed in the section,

®aving the Workload Analysis @

6 Click Next tocontinue. The d@&eadyto Install dialog appears.
x|

Ready to Install
The Setup Wizard is ready to begin the Qure Workload Analyzer instal LD

Click "Install" to begin the installation. If you want to review or change any of your
installation settings, click "Back", Click "Cancel" to exit the wizard,

Advanced Installer

< Back I Install I

cancel |

7 Click Install
take a few minutes. The
appears .

. The installation process starts. The installation process may
Installing Qure Worklo ad Analyzer  dialog

7 Installing Qure Workload Analyzer



Qure Workload Analyzer User Guide

% Qure Workload Analyzer Setup L x|

Installing Qure Workload Analyzer DB

Please wait while the Setup Wizard installs Qure Workload Analyzer. This may take
several minutes,

Status:  Removing backup files
ENRRRRNARANARRNRNRNRNRNRRRNRNRNRNRNRRRRRNREE

Advanced Installer
o | wees | Do)
¢ Note : Click Cancel at any time to stop the installation process

and roll back any changes to your system.

8 When the installation is successfully completed, the Completing the
Qure Workload Analyzer Setup dialog appears.

# Qure Workload Analyzer Setup 1 x|
on
\. &

Completing the Qure
Workload Analyzer Setup
Wizard

Click the "Finish" button to exit the Setup Wizard.

[V Launch Qure Workload Analyzer

coack [ Fnish | Corcell |

9 Click Finish . Qure Workload Analyzer is now installed on your computer.

8 Installing Qure Workload Analyzer
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3.1

3.1.1

3.1.2

3.1.3

Planning the Workload Analysis

Planning the Workload Capture

Since all of the information QWA will have about your database application will
come from SQL Server Traces, youblyourwant
production or test environment to capture all of the information you want to
have analyzed . Since capturing trace  information places a burden on the
database server, youdl | wa n honiore tlcaa whiatusmexessary . This
planning has three aspects:

1. Deciding which applications and databases you want to analyze

2. Deciding which events and which data columns you want to analyze

3. Deciding which time periods you want to analyze

Deciding which applications and databases you want to
study

QWA can study any number of databases at once, allowing you to examine
cross -database activities . It can also study any number of applica tions that
access those databases, because each access event can be traced. The key
here is to minimize noise. Although you can filter out noise very effectively in

QWA, itis better to have a well -focused workload to begin with. It will place a
smaller bu rden on your database  server at time of trace data collecti on,
reduce the QWA analysis duration , reduce the size of the analysis results
repository, and improve the dynamic analysis  report performance.

Deciding which data columns you want to study

Qure Wo rkload Analyzer requires that you select at least one of the listed
workload dimensions  and at least one of the listed resource columns:

Workload Dimensions:
1 Application 1 EventClass 1 Batch Instanc e
1 Database Name I Host Name i Start and End Times
T Error T NT User Name T Server Name

Trace Resource Consumption Columns:
1 Duration 1 CPU 1 Reads

1 Writes f Row Count

Additional dimension s that are generated by QWA :
1 Batch Template 1 Trace Name

Deciding which time periods you want to study
When Analyz ing one Workload

Planning the Workload Analysis

t

(]

set
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You may be studying the overall behavior of your database application or just
a part of it.

If you are studying its overall behavior, plan to obtain either a single long
continuous trace or  several shorter trace s that together repres  ent the full
range of activities that the application and database s perform. For example,
you may capture some traces during mid -day, evening, we ekend and month -
end timeframes.

If you are studying the behavior of a specific part of your database  or
applica tion , capture traces during the timeframe when your particular events
are likely to take place. For example, if you know that your application
commonly performs poorly whenever a certain overnight batch process runs,

capture traces during the entire runtim e of that batch, and do so over several
days. The set of traces can be provided to QWA to represent a single workload
that focuses on that one batch process. QWA report provides a wide array of

smart filters to pinpoint the issue.
When Comparing two Worklo ads

You may be studying the effect of a tuning effort on your production
workload, and would like to capture one workload before the change and
another workload after the change to reveal the precise size and nature of the
impact. In this case, two conside rations are important:

1. Pl an to capture a fibeforeo workload that
the fAaft er 0Fowexample, oaptdre the same times of day, and
capture times when the same scheduled jobs are running.

2. |If feasible, plan to capture a longer timeframe for both of the
workloads than you would if you were just analyzing one workload.

The reason for this is that when selecting your comparison mode in

QWA, two of the options will discard non -matching batches, and so you
will effectively end  up with fewer comparison points than if the two
workloads contained identical batches.

3. You may be performing a performance test to predict the impact of a
server upgrade, or you may be testing the performance of two
vendor sé plnthislaasetysu.wi Il be capturing one production
workload (or using a load simulator to simulate a realistic workload)
and replaying it twice in a non -production environment. This is called a
controlled workload comparison. Plan the capture of your one
controlled workload a s you would plan a single workload trace. Read
more about controlled vs. uncontrolled workload s inchapter 61
Comparing Workloads

3.2 Capturing Workloads
QWA considers a set of traces to comprise a Workload.

3.2.1  Using SQL Server Profiler ©
MSDN has a complete  set of instructions _ on how to use SQL Server Profiler to
capture traces.

10 Planning the Workload Analysis
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3.2.2 Using S erver-Side Traces

For heavily loaded systems, SQL Server Profiler may not be the best choice as

it may incu r noticeable overhead.  Server -side tracing can be performed at

much lower overhead. See this article f r om MSDNO&6s SQL Server Book:
Line.

3.3 Saving W orkload Traces

If you are using SQL  Server Profiler to capture your traces, you can save them
to files or database tables. If you are using Server  -side tracing, you can only
save to files.

3.3.1 Savingto Files

The advantage of saving traces to files is portability. When files are the source
of tr ace information, QWA requires SQL Server client tools to be installed in
order to be able to decode the trace files and extract the information.

3.3.2 Savingto Tables

The main advantage of saving traces to tables is performance . A second
advantage is that the d  ata within the trace tables can be manually edited

using UPDATE and DELETE SQL statements before you use them as inputs to
QWA. For example, you can replace non -intuitive stored procedure names

with names people are more likely to recognize, making the ana lysis reports
easier to understand.

When tables are the source of trace information, QWA does not require SQL
Server client tools.

11 Planning the Workload Analysis
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4 Analyzing a Workload

4.1 Launching Qure Workload Analyzer

In the Windows All Programs listing, find the  DBSophic folder. Within itis
the shortcut for  Workload Analyzer . Click to open. Alternately, click the
Workload Analyzer icon on your desktop.

Qur e Wor k|l oad Stram Rabey ztabr apears.

Workload Analyzer ‘DBSophic.

7 New workdoad Analyss... Welcome to Qure Workload Analyzer

-lﬂ Compare Two Workloads...
Qure Workload Analyzer helps you analyze database workloads comprised of one

or more SQL traces. Using the intuitive graphical interface and multi-dimensional

grouping, sorting and filtering, you can easily analyze all aspects of your database
% From File... [ From Database... workloads. For example, you can easily isolate the most resource-consuming SQL
statements, applications, users, hosts, and much more,

Workload Analyzer also introduces the ability to compare two database workloads

Open Workload Analysis

before and after a hardware change, version upgrade or tuning effort, or to easily
compare the workload characteristics of different environments. Even dissimilar
o workloads can be reliably compared, due to Workload Analyzer's powerful

4 -.Bursting.82 equalization and weighting capabilities. There is no need to guess where the
'q ..Bursting.B1 differences may be. Qure Workload Analyzer not only summarizes overall

Recent Workload Analyses

- differences, but pinpoints precise differences, at whatever level of granularity you
= full featured specify. Ut pinpoints p " g by

] Eyeshare 8_29

= Qure Workload Analyzer is brought to you free of charge DBSophic an innovative
9 Grocery 2 provider of performance management preducts for database-centric applications.

Tl ..Hasbro Toys.Toy Town The Qure product suite also includes Qure Workload Optimizer for SQL Server,
= the world's first workload tuning solution.

¥ ..stock Exchange.Five Overnight Trading samples
Your feedback will help us continuously improve Workload Analyzer for the entire
- SQL Server community. Contact support@dbsophic.com with your comments, bug
*] ..Stock Exchange.Four High Volume Days in August reports, and feature requests.

-"] ..Stock Exchange.Three Moderate Volume Days in August

™ ..Riccolo Timepieces. Timepiece Test Lab

*] ..Riccolo Timepieces.Metal Tooling = Open Demo Workload

From this page, you may perform any of the following three tasks:

1 New Workload Analysis
Start a new workload analysis. See section 4.2 . - Setting up the
Workload Analysis .

1 Open Workload Analysis
Open a previously analyzed workload analysis results. See
section 4.1.1 . - Opening a Previous ly Analyzed Workload

i Compare Two Workloads
Launch a new window  with instructions on how to compare two
workloads. See section 0. -

12 Analyzing a Workload
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Comparing Workloads

4.1.1 Opening a Previous ly Analyzed Workload Report
There are two ways to open a previously saved Qure Workload Analysis.
Open Workload Analysis - From File

Use this option if the results of your p reviously analyzed workload are
stored in a .QWAN file.

1 Underthe label Open Workload Analysis |, click the link  From File
7 From File...

2 Afile Open dialog will appear that will allow you to select a file of type
.qwan. Multiple file selection is not available, but you may repeat this
operation from step 1 as many times as you like to open multiple
workload analys is reports side by side.

Open Workload Analysis - From Database

Use this option if the results of your previously analyzed workload are
stored in a databas e.

1 Underthe label Open Workload Analysis , click the link  From
Database

% From Database...

2 An Open Workload from Database dialog will appear. It will allow
you to select from existing workload analyses within one of your
databases.

# Open Workload from x|

Open Workload from Database

Server: . hd

Authentication: |Windows Authentication ~

Database: RiccoloTimepieces M

Available Workloads:

Materials

Materials Receipt
Materials Receipts
Riccolo Material Reciept
Riccolo Materials

oK Cancel

Once you have selected a .qwan file or a SQL Server database repository , the
workload analysis report will loadand t he Wor k Summatyd page will be
shown .
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) StartPage | Materials Receipts *

Analysis Information

Total Number of Events: 75833
Location: Materials Receipts on ..RiccoloTimepieces

Workload Traces

G Summary FZ] Details ﬁl ‘Compare to Baseline...

Materials Receipts Workload Summary (show oetis)

-[0] x|

Trace Time Range Event Count
C:\Qure Workload Analyzer\Trace Files\Riccolo Materials Feb. 22.trc  Unknown 39904
C:\Qure Workload Analyzer\Trace Files\Riccolo Materfals Feb. 25.trc Unknown 35829
Resource Consumption Statistics
Overall Resource Consumption
Resource Total Average Min Max
Duration 3.86min  3.05ms 0ps 1.53 min
cPy 3.5 min 3ms 0ps 1.53 min
Reads 12.25M 161.51 o 5.7M
Writes 466 0.01 o 20
Row Count 49.41K 0.65 o 6.72K
Top Consuming Batch Templates
Resource  Top Consumer Event Coun  Total Average More Information
cPy SELECT * FROM line_outgoing where Statusid = <Value> or ( 58752 2.66 min 3ms Show Batch Templates by CPU
Duration  SELECT * FROM line_outgoing where Statusid = <Value> or{ 58752 2.71 min 2.76 ms Show Batch Templates by Duration
Reads SELECT * FROM line_outgoing where Statusid = <Value> or{ 58752 9.92M 168.79 Showi Batch Templates by Reads
Writes Update WorkflowManager 204 207 1.01 Show Batch Templates by Writes
Row Coun Batch (2) 132 12.67K 96 Show Batch Templates by Row Count

Figure 1 7 Summary

Report

To use the Summary Report, see section 5.1. - Using the Workload Summary

Report .

To review the detailed results of the workload analysis, click

Details Report page appears.

Details . The
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*® Qure Workload Analyzer 5] x|

€) StartPage | Materials Receipts *

(@ summary | [} oetaiis, | ] compare to Baselie...

+ exec fpe_RemovePersistentData
+ exec fpe_Get_Cheque_PostDated
4 exec fpe_GetLookupKeyboard

+ exec GetTransactionDetails2

+ exec fpe_GetPersistentCashData
% exec prm_GiftitemsByPromoLevel
+ exec fpe_UpdateTransExtralnfoXml

% exec fpe_GetTenderInfoData

+ exec fpe_GetCategoryltems

4 exec fpe_CCLookup <Value>

% exec fpe_GetLookupKeyboardCategories
4 _exec fpe_AdvanceCounter <Value>

Workload View Ao R Batch Template Duration |epu Reads Row Count
~ Group By + exec fpe_SetTransPersistentDataNLB - Sr—
= 4 exec fpe_GetItemsListByDescORID = — —
+ Batch Template - + 3 x + exec fpe_ItemLookupByMainltemId3 = 1 [
2 4 exec fpe_GetltemsListNearCode = ] —
% Batch Instance (TextData) ~ & # 3 X | N o fpe. Gettookupkeyboardtems8yCategory 8 ' -
" + exec fpe_CCLookupltem <Value> [ ] 1 =1 -
(=ho8er] | exec fpe_CheckPersistentLBUpdateKey e 1 —
~ Filter By 4 exec fpe_GetCreditPostdatedPayments ' 1 —
Add Filter ~ + declare <Value> bitset <Value>xec 1 1 =
+ exec fpe_SaveTTCountersValues i 1 =
~ Resource Aggregation Mode 4 exec fpe_SetPersistentDataNLB 1 1
© Total + exec fpe_LinkedItemLookup !
Averaga # exec fpe_GetallowedTenders l !
I i
1
1
L
|

Writes
—_—
|
|
|
|
|
|
|
—
1
(1
|
|
|
|
|
|
|
|
|

|
|
|
1

TRy

b}

Resource Consumption

Select one or more records to view their performance.

Figure 2 7 Details Report

To use this Details Report , see section 5.2. - Using the Workload Details
Report .

Tip : You can open multiple workload analysis reports in QWA.
Just go back to the Star t Page (by clicking the Start Page tab)
and repeat these steps. For each workload opened, a new green
tab will appear at the top of the QWA ribbon . Each of these
workloads has its own Summary and Details Report pages.

) start Page T Materials Receipts * Materials *

»»G-Summary M Details ﬁl Compare to Baseline...

4.1.2 Using the &Recent Analyses Olist

On the QWA Start Page tab is a list of the most recent workload analyse s.
They are arranged with the most recently used workload analysis at the top of
the list.
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4.2

5
5

5
5
5

Recent Workload Analyses

..Bursting.B2
..Bursting.B1
P9 full featured
P9 Eyeshare 8_20
7 Grocery 2

M.

Hasbro Toys.Toy Town

..Stock Exchange.Five Overnight Trading samples

..5Stock Exchange.Three Moderate Volume Days in August
..Stock Exchange.Four High Volume Days in August

M .
..

Riccolo Timepieces. Timepiece Test Lab

Riccolo Timepieces.Metal Tooling

1 Move the mouse cursor over any one workload
storage location of that workload

analysis .

) full featured
9 EyeShare 8.29
™ Grocery
| ..Haser s

7 ..stock Exchange.Five Overnight Trading samples

C:\Qure Workload Analyzer\QWA Results\EyeShare 8_29.qwan l

2  Click to open.
However, you may open more workload

procedure.

3 Once you have selected the name of an existing workload
automatically | oad and
Figure 1).

Only one workload

analysis name to see the

analysis can be clicked at a time.
analyse s by repeating this same

analys is, it will
s h Summaryo Reporti SeeWor k|l oad 6

Setting up the Workload Analysis

To begin a new Workload Analysis, click

Start Page

tab. The New Workload Analysis

New Workload

Analysis  from the

dialog appears.

® New Workload Analysis x|

Workload analyses may be saved to file or to a SQL Server
database. Saving to file provides better portability. Saving to a
SQL Server database is recommended for better performance.
Workload comparison is offered only for analyses saved to
databases on the same SQL Server instance.

Save to:

Location:
Server: | -
Authentication: |Windows Authentication v |
Database: | v|

Workload Name:| |

Figure 3 7 New Workload Analysis
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4.2.1  Saving the Workload Analysis

The results of Qure Workload Analy sis are stored in a QWA Analysis ((QWAN)
file or SQL Server database

Note : You can save multiple workload analyses in a single SQL

" Server database. For  each analysis, QWA will create a separa te
schema object that contains the analysis results. It will be named
after the Workload Name that you provide in the new workload
analysis wizard (see  Figure 3).

Each Workload Analysis file or schema hold s the analyzed results of one
workload. For example, if you are comparing the performance of three servers

being considered for purchase, and have captured trace files from all three of
them, the analyzed results will be stored in three resultlocation s (three
.QWAN file s or three schemas ) for later review . The comparison report is not
stored. It is regenerated each time you perform a comparison of two workload
analyses.

The dialog shown in  Figure 3 7 New Workload Analysis  allows you to specify
th at the results will be stored in either a SQL Server Database (default,
shown), or in afile.

Save to:

|| SQL Server Database File

The advantages of saving your results in the SQL Server database are
1 Provides b etter performance
1 Does not impose a 4GB size limit on analysis
i Offerst he option to compare workloads

This is the recommended option when analyzing large workloads or when
using advanced analysis options such as 06Save |
6Analyze Start and End Ti mebd.

The advantage of saving your results in a file is portability. Once the analysis
is complete, the .QWAN file is completely portable, and can be easily shared
with colleagues who have also downloaded Qure Workload Analyzer, even if

they have no connection to the database.

To Save to a SQL Server Database

1 Selectyour server , authentication method, and database. Enter a
workload name. This will bec ome the name of the schema that QWA will
create to store the ~ Workload Analysis

17 Analyzing a Workload
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Save to:
.| SQL Server Database File

Location:

Server: 3 v
Authentication: | Windows Authentication v
Database: Riccolo Timepieces v
Workload Name: Online Orders |

| oKk |-cancel-|

2 Click OK to create the Workload Analysis repository that will hold your
results.

The dialog shown in  Figure 4 within s e ¢ t iSeaettingdthe Analysis
Workload Traces 6below will appear.

To save tofile

The dialog shownin  Figure 3 T New Workload Analysis  (above) d efaults to
saving the analysis results in a SQL Server Database.  To save instead to a
.QWAN file follow these steps.

1 Underthe option Saveto ,click File .

Save to:

| 7| SQL Server Database |

2 The Location text boxes will change to look like this:

Save to:

| | sQL Server Database ~ File

Location:
Workload Name:

Folder: C:\Qure Workload Analyzer\QWA Resu | i

ok e

3 Enter the name vy ou 06 dwolkioddanalyss ang youre QWAN

file under Workload Name . You do not need to provide the .QWAN suffix.
QWA will add it automatically. Enter a folder name or browse to select a
folder into which the .QWAN file should be placed.

4 Click OK.

The dialog shown in Figure 4 wi t hi n sSelecting then Adalysis
Workload Traces 6will appea r.

4.2.2  Selecting the Analysis Workload Traces

After youdve specified where to save the result
Analysis, the New Workload Analysis dialog appears. The Wizard guide s you
through the next few steps. The steps are listed in the leftmost pane.
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® New Workload Analysis x|

» Setup Workload Analysis  Select Workload Traces
¥ Select Workload Traces Select one or more traces that comprise your workload
® Configure Analysis Options
® Summary

© Analysis Progress

Add Trace~ || Remove
e et i)
Figure 4 7 New Workload Analysis T Select Workload Traces
As already mentioned above, traces can be provided as trace filesor as trace
tables.

To Add Trace Filesto the Workload

Click Add Trace. From the two selections that appear, select  Add Trace File.

Add Trace~ ’Bqnove ‘
Add Trace File |

Add Trace Table ‘

Afile Open dialog will appear , defaulted to show only SQL Profiler Trace (type
.trc) files

Open nu
Loak in |D Trace Files j & i B
5 -Estock Exch losing Bell_June;

_-ﬂ Stock_Exch_CIoslng_BeiI_June4
ﬁ Stock_Exch_Closing_Bell_Junes
_-Fj Stock_Exch_Faling
@ _-ﬂ Stock_Exch_High_tal_Junez
_-ﬂ Stock_Exch_High_ol_Juned
ﬁ Stock_Exch_High_ol_Junes
: _-Fj Stock_Exch_Mormal _vol
|;) _-ﬂ Stack_Exch_Opening_Bel
ﬁ Stock_Exch_Cwernight

_-Fj Stock_Exch_Rising

File hame: | j Open |
Files of type: [5QL Trace Files [".1c] -l Cancel

Select the one or more trace files that represent the workload (or portion of
your entire workload) ymoedaselyli ke t o examine

Tip: You can select multiple files using the standard Windows
selection keys ( <Ctrl> , <Shift> , up or down arrows, or
<CtrI>+A  to select all files in the current folder
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When selections are complete, click Open. The traces selected so far  are
displayed for your confirmation.

# New Workload Analysis x|

» Setup Workload Analysis  Select Workload Traces
» Select Workload Traces Select one or more traces that comprise your workload
@ Configure Analysis Options
® Summary C:\Qure Workload Analyzer\Trace Files\Stock_Exch_High_Vol_June9.trc

C:\Qure Workload Analyzer\Trace Files\Stock_Exch_High_Vol_June2.trc
© Analysis Progress C:\Qure Workload Analyzer\Trace Files\Stock_Exch_High_Vol_June4.trc

Add Trace~ | Remove

Figure 5 7 New Workload Analysis I Select Workload Traces

You may continue to add additional traces (from either files or tables) until
your listis complete.

Best Practice  : In the screenshot above, the user has used
trace files from three separate high volume days on the stock
exchange so as to get an average perspective of a normal
workload during high stock transaction timeframes.

When you r list of traces is  complete , click Next.

The dialog shownin  Figure 6 wi t hi n sGoafiguring n Andlysis Options 6 wi | |
appear.

To Add Trace Tables to the Workload

Click Add Trace. From the two selections that appear, select Add Trace
Table.

Add Trace~ | Remove

Add Trace File
Add Trace Table %

The following dialog will appear.

® Select Trace Table x|

Select a table containing trace data.

Server: | - |

Authentication: |Windows Authentication v|

Database: | - |
Table: A
Ok
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Select Server, Authen
trace tables. Click OK.

tication method, Database Name, and one or several

You may continue to add additional traces (from either files or tables) until

your list is complete.

When your list of traces is complete, click

The dialog shown in

Figure 6 wi t hi n

Next.
sGorfiguring n Andlysis Options 6

appear.
4.2.3 Configuring Analysis Options
x|
» Setup Workload Analysis  Configure Analysis Options
&2 Select Workload Traces
¥ Configure Analysis Option
® Summary Select Trace Data Columns
® Analysis Progress g::;:’lc;?;ﬂate
] Host
[¥] Database
[¥] User
[C] Event Class
Additional Options
[] save Individual Batch Parameters
["] Analyze Events with Errors
Figure 6 7T New Workload Analysis T Configure Analysis Options
This dialog in the wizard shows that you have completed selecting the
Wor kl oad Traces, and are working on ttihoen ssbt.e p,
Selecting Trace Data Columns
This section displays a list of check boxes showing all of the relevant data
columns contained in the trace files. The number of data columns appearing
here depends on what data columns you requested to be included when you
captured the trace ( see s e c t iDecidingbwhich data columns you want to
study 6 ) .
¢ Note : QWA will only display a column for selection if it is
presentin all traces within the workload
Default columns used for workload analyses are pre -checked. Tailor the
selections according to your own preferences. QWA will only analyze the data
columns you have  selected .
Selecting Additional Analysis  Options
In addition to analyzing the data columns you specified above, QWA will also
perform any of the following analysis tasks if you select them with a
checkmark. The number of additional options offered will depend on what
data columns are  available for the workload
1 Analyze Start and End Time.
21
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9 Save Individual Batch Instance s.
1 Analyze Events with Errors

Analyze Start and End Time

When you mark this selection, QWA will include in the analysis the start and
end times of all events. Select this if you would like to study whether your
processes perform differently at different times and days.

Save Individual Batch Instances

When you markt his selection , QWA will provide a deeper level of analysis for
each batch by retaining batch  instance details .

For context: w hen Q WA provides an analysis of a batch template, it sums the
metrics (duration, reads, writes, CPU) of every execution of that batch

template, regardless of its input values, and provides a total view of the

performance of that entire collection of batch insta nces. Thatis, 0 ne set of
performance numbers for each batch template.

When QWA provides an analysis of batch instances (based on your selection
of the opti on n PBatohelnstamceksi ov)it allditiarially reports the

drill -downdata. You o6l | tosee Adwleach batch instance performs on its
own merits. Thatis, 0 ne set of performance numbers for each batch instance
in addition to the performance numbers at the higher batch template level

If you have a SQL Statement that only gives problems whe n using certain sets
of parameters, then select this analysis option.

Analyze Events with Errors

When you mark this selection, QWA will include in the analysis any events
that had an error (error > 0). When you dondédt mark this selecti
exclude erroneous events from the analysis.

Because the common behavior of SQL Server is to cut short an event
execution when an error is encountered, statistics on row counts, duration
etc. will be skewed to smaller numbers. These smaller numbers may
misrepresent the true resource consumption of events. So only Analyze
Events with Errors if you have a special interest in examining them.

When Finished

Click Next . The New Workload Analysis Wizard will advance to the Summary
dialog (See Figure 7 wi t hi n sRewdewing Analgsis Settings 6 ) .
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4.2.4 Reviewing Analysis Settings

® New Workload Analysis x|
» Setup Workload Analysis ~ Summary
& Select Workload Traces Review your sattings and click Start to begin analysis
& Configure Analysis Options
» Summary Select Workload Traces
© Analysis Progress Trace source(s): C:\Qure Workload Analyzer\Trace Files

\Stock_Exch_High_Vol_June9.trc
C:\Qure Workload Analyzer\Trace Files
\Stock_Exch_High_Vol_June2.trc
C:\Qure Workload Analyzer\Trace Files
\Stock_Exch_High_Vol_June4.trc

Configure Analysis Options
Selected Data Columns: Batch Template, Application, Host,
Database, User
Save Individual Batch Parameters: True
Analyze Events with Errors: False

e T—

Figure 7 7 New Workload Analysis T Summary

This dialog offers you a chance to review all settings before beginning the
analysis. If you see something that needs to be changed, click Previous.

If you are satisfied with the settings, and wo uld like to start the Qure
Workload Analysis, click  Start .

4.3 Analyzing the Workload

Once started, Qure Workload Analyzer works completely unattended. Upon

completion, QWA will present you with a new Workload tab, named after the
Workload Name you provided wh en you first set up this workload analysis
( see s elavingtheaWakload Analysis &6) . Wi thin this new tab,

the Summary report , as shownin Figure 8 inthe section A&Jsing the Workload
Summary Report 6
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5

5.1

5.1.1

Viewing the Workload Analysis Report s

Two dynam ically modifiable reports are automatically generated upon
completion of a Workload Analysis.

1. The Workload Summary Re p o r Sumrfiafy 0 )
2. The Workload Details Report ( fidails 0 )

Using the Workload Summary Report

The Workload Summary  Report appears by default whenever a new workload
analysis is performed or whenever a previously analyzed workload is
reopened.

If you are no t already viewing the Workload Summary Report and wantto  do
so, clickthe Summary button on the green top ribbon , while working in any
single workload tab . No summary report is offered while work ing in a compare

workloads tab.

® Qure Workload Analyzer —|O| x|

£ startPage | Materials Receipts * High Vol

G summary 52] Details m Compare to Baseline...

High Vol Workload Summary (sion vetic)

Analysis Information

Total Number of Events: 9003
Location: High Vol on ..StockExchange

Workload Traces

Trace Time Range Event Count

C:\Qure Workload Analyzer\Trace Files\Stock_Exch_High_Vol_June2.trc Unknown 3001 =
C:\Qure Workload Analyzer\Trace Files\Stock_Exch_High_Vol_June4.trc Unknown 3001

C:\Qure Workload Analyzer\Trace Files\Stock_Exch_High_Vol_Juned.trc Unknown 3001

Resource Consumption Statistics

Overall Resource Consumption

Resource Total Average  Min Max
Duration 14.08min 9396 ms  Ops 1.8 min

cPU 9.05min  60ms ops 38.25 sec

Reads 38.75M 431K 16 5.06M I
Writes 249 0.03 0 13

Row Count 46.91M 5.22K 0 341M

Top Consuming Batch Templates

Resource  Top Consumer Event Coun  Total Average More Information

| cru SELECT * FROM Sales.SalesOrderHeader WHERE CustomerID : 102 1.91 min 1.13 sec Show Batch Templates by CPU
Duration ~ SELECT * FROM Sales.SalesOrderHeader WHERE CustomerID : 102 5.39 min 3.17 sec Show Batch Templates by Duration

| Row Coun SELECT * FROM Sales.SalesOrderHeader WHERE CustomeriD - 102 10.22M 100.17K Show Batch Templates by Row Count
Writes SELECT e.EmployeelD, NationalIDNumber,ContactID FROM Pu 30 39 13 Show Batch Templates by Writes

| Reads SELECT SOD.SalesOrderID, P.Name, SOD.OrderQty FROM Proc 231 15.18M 65.73K Show Batch Templates by Reads

Figure 8 i Workload Summary

The Summary report offers a one -page high -level statistical analysis of this
workload . It contains the following items:
Analysis Information

Total Number of Events

The summed count of all events found in all of your traces.

Location
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The storage location for the results of this Workload Analysis.
Workload Traces

The full list of the traces that comprise this workload.

5.1.2 Resource Consumption Statistics
All Consumption statistics list the following five resources (presuming you
captured this information when you created your trace files) :
Duration The clock time between the start and end of a p rocess.
Units of measure  for duration are
day Days
hr Hours
min Minutes
sec Seconds
ms Milliseconds
Hs Microseconds
CPU The time spent by the CPU to work on a process.
Reads The number of logical page reads.
Units of measure  for reads, writes, row count
G Billion
M Million
K Thousand
Writes The number of page -write -to-disk operations.
Row Count The number of rows  affected (read , updated, deleted,
inserted) by the operation.
Overall Resource Consumption
Total The sum of the measures of all of the events in the
workload.
Average The average statistic for the entire workload.
Min Minimum. The lowest measure found on any process in the
workload for this resource.
Max Maximum. The highest measure found on any process in the
workload for this resource.
Top Consuming Batch Templates
The term Batch Template is explained in the section 1.3 - &lossary of Terms 6 .
Top Consumer The batch template  which consumed the highest amount of
the resource within the workload. Recall that a batch
template may represent one SQL execution or millions , So
high resource consumption is not necessarily an indication
of a poor performer. It could simply mean that this is a very
commonly used SQL command within the workload.
Event Count The number of times this batch template was executed.
Each event is a copy of the batch template, populated with
specific parameter values. The different events can have
different parameter values.
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Total The consumption statistic for this one batch template (which
totals the measurements of all events that m ake up this
batch template).

Average The average consumption statistic for all events that make
up this batch template.

More Info Click the AShowéo link to see a |ist o
sorted from highest to lowest on one of the resource
measures. Anyti me you click one of the fASho
QWA will take you to the Details report , and show you the
summed resource statistics for all events in the workload,
grouped by Batch Template, and sorted by a resource, such
as by CPU. Once inthe  Details Report , you can group the
events differently,  filter the event s (or groups of events)
differently , or sort the groups of events differently . See the
section dJsing the Workload Details Report 6

Top Consuming Batch Instances
The term Batch Instance is explained in the section 1.3 - &lossary of Terms 6 .

The interpretation of the statistics in this section is similar to that of the
section O6Top Consuming Batch Templ ates

o

Top Consuming Trace Sources

If your workload is made up of multiple trace sources, this section identifies
the trace source which measures the highest on each particular resource.

The interpretation of the statisti cs in this section is similar to that of the
section O6Top Consuming Batch Templ ates

o

Similar sections are provided for every available workload
dimension.

5.2 Using the Workload Details Report

When analyzing a single workload, t he Workload Details Report is where you
will probably spend most of your time in QWA. It provides the insight to what
is going on within your workloads.

This sample grid will be used to illustrate the behavior of the controls in the

Workload View Pane. Imagine that this grid repre sents all the events found in
the workload. A real workload, of course, could have millions of events, and
potentially more data columns. A real workload would  probably include

addi tional metrics besides Duration such as CPU, Reads, and Writes etc

Select * from EMPL where ID = <Value> Select * from EMPL where ID = 14 Month End 14:00 3 sec
Select * from EMPL where ID = <Value> Select * from EMPL where ID = 14 Month End 21:00 4 sec
Select * from EMPL where ID = <Value> Select * from EMPL where ID = 14 Mid Month 04:00 5 sec
Select * from EMPL where ID = <Value> Select * from EMPL where ID = 26 Month End 01:00 6 sec
Select * from EMPL where ID = <Value> Select * from EMPL where ID = 26 Month End 14:00 7 sec
Exec SP_unload <value> Exec SP_unl oad ¢6éAcc ¢ MidMonth 15:00 10 sec
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Exec SP_unload <value> Exec SP_unl oad 6Acc( Weekend 13:00 20 sec
Exec SP_unload <value> Exec SP_unl oa86 6Acc( Weekend 02:00 30 sec
Exec SP_unload <value > Exec SP_unl oad ©6Acc( Weekend 05:00 40 sec
Exec SP_unload <value> Exec SP_unl oad 6Acc( Weekend 23:00 50 sec

Figure 9 1 Sample Workload, All Events, All Columns

5.2.1 Contro lling the Workload View

The Workload View Pane  (see Figure 10) allows youto focus your attention on
a particular subset of the events in the workload. It allows you to determine
any combination of the following:

1 How to Group the events in the Grid ( Group By )
1 Which events (or groups of events) to include in the analysis  (Filter By)
1 Whether to show measurement totals or averages ( Resources

Aggregation Mode )

Note: t o adjust the sort orWakioad AnalgsistGhdd .secti on 0
Workload View A e
- Group By
==
|+ Batch Template ~ + 33X
==
i Batch Instance (TextData) ~ + 38X
| Apply
- Filter By
Add Filter ~
~ Resource Aggregation Mode
© Total
) Average
Figure 10 7 Workload View Pane

Using the  Group By Control
The Group By control  allow s you to determine the groupings of the workload
events . Inthisway,t he groupings are similar in behavior

BY 6 c | Bhess eontrols also determine which trace data columns will

appear inthe grid as only the grouping dimensions are available

To illustrate the effect of the groupings, | etéd
eventsinthe sample workload first by  Batch Template , and then by Batch

Instance  (the default grouping setting) . The only rows that  could be seen in

the Grid would be these:

Duration Event Count

Batch Template

Select * from EMPL where ID = <Value>

Batch Instance Duration Event Count
Select * from EMPL where ID = 14 12 sec 3
Select * from EMPL where ID = 26 13 sec 2
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Batch Template Duration Event Count

Exec SP_unload <value> 150 sec

Batch Instance Duration Event Count
Exec SP_unload 6Accol 30sec 2
Exec SP_unl oa86 6Accol 30sec 1
Exec SP_unl oad 6Accol 90sec 2
Figure 11 7 Conceptual diagram to illustrate groupings

Figure 11 does not show the Analysis Grid as actually seen in QWA. ltis a
conceptual view to show the relationship between each batch template row
and its subordinate  batch instance s, whose durations  sum to determine the
duration of the batch template.

The Duration represents the summed duration of all the events that share the

specified group property .For exampl e, the Grouping éBatch |
row whose property i s t he T eSelecbtdromaE fi MPLwherelID=14 0.

There were 3 events in the workload that shared this characteristic. When the

durations of those 3 events were summed, it was found to be 12 seconds. So

the group displays a  total duration of 12 seconds.

Also, the sum of the duration of the Batch Instance groupings is equal to the
duration of its parent Batch Template grouping.
To carry this example forward, Figure 12 shows whatthe Group By control
would need to look like in order to make the Grid contain the groupings shown
above.
~ Group By
[+
+ Bat;h Tem_plate v+ I3 x
=
+ Batch Instance (TextData) ~ + &3 X
[+
- Apply |

Figure 12 i Def ault O6Group By&é settings

The selections shown in this Group By control  happen to be the default
selections forall analyses(in whi c h Sade é&dividual B atch Instances 6

option has been included). Of course you can adjust it at will.

When a new grouping is first applied, only the rows for the top -level grouping
appear in the Analysis Grid. For example, when the  highest level Group By
setting is changedto Application asshownin Figure 13, the Application
column would then appear first in the Grid (see pink highlighting below ). All
resource columns always appear to the right of the grouping column (s).
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Workload View a5« 2lly | application Duration cru |Reads [ wri

= BN 242 min N 1.03 min I 3.44M |

- Group By
# Purchasing m 2981sec W 1835sec | 180.2K
l* Application ~ + 13 x # Production | 231sec | 137sec | 7.71K |
# .Net SqlClient Data Provider I 1a3sec | es2ms | ok |
|+ Batch Template ~ + %3 x|
|+ Batch Instance (TextData) ~ + @& © X

Figure 13 1 Cust omi zed O0Group Byo6é settings affect

If the top -level grouping had been  the pair of columns  Application  and Host ,
then the only two  columns that would initially appear in the Grid would be
those , as shownin Figure 14.

Workload View a s o 2l application ‘Hoﬁ | Duration | CPU Reads
« Group By :_“_m Sales_PC5 c===] ——=
(=] B - + Sales Sales_PC3 I N
[+ Application ~ + Host v # T3 x| # Sales Sales_PC1 I N S
) = sales Sales_PC2 e ]
- 4 x
"2““ Template i ST Sales_PC4 EEEEEE . E—
+ Purchasing Purch_PC4 - - 1
+ Batch Instance (TextData) » + @ & X |
= +  Purchasing Purch_PC1 - L L]
+  Purchasi Purch_PC3 = = ]
Apply L =
+ Purchasing Purch_PC2 m | 1
 Filter By + Purchasing Purch_PCS o = 1
Add Filter ~ 4 Production Produ_PC5 I I |
- r 5 | |

Figure 14 1 One O0Group By® Level with two col umns

In order to view or hide the next lower grouping for one of the rows, click the
expand/collapse control ( + [ =I'). See the red arrow in figure 15 below . Inth at
figure, the expand/collapse control has been clicked on the fourth

Application/Host grouping row, ca using the firstten  Batch Template rows
associated within that Application and Hostto  appear.

Workload View aSes Application Host. Duration cPU Reads ‘wmns Row Count  Event Count
 Group By + Sales Sales_PCS — — — —
== 4 Sales Sales_PC3 — e EE— e
+ Application - + Host ~ + r3x W Sales_PC1 I W S— S—
= - "Sales Sales_PC2 —— E— — e
+ Batch Template ~ + 03 x| [ = =
= Batch Template Duration cPy Reads Writes Row Count Event Count
|+ Batch Instance (TextData) ~ + @ & X # SELECT Sales.SalesOrderHeader.... W — | | —
= 4 SELECT SOD.SalesOrderID, P.Na... | ' - I | =
Apply 4+ SELECT SalesOrderID, ( SELECT... | ] " | | =
+ SELECT * FROM Sales.SalesOrde... == 1 I | —
= Filter By
+ SELECT * FROM Sales.SalesOrde... " s | | | =
Add Filter ~
+ SELECT * FROM Sales.SalesOrde.,. = I I I —_—
SELECT * FROM Sales.SalesOrde... | H I =
 Resource Aggregation Mode *
@ Total + SELECT * FROM [Sales].[SalesOr... | 1 I =
Average + SELECT 0.SalesOrderID, Custom... ! 1 I —
+ SELECT [FullName] ,[Title] Sal.. | 1 | =
¥ More... |
+ Sales Sales_PC4 I N —— ===
# Purchasing Purch_PC4 = = 1 = e

Figure 15 i Expanding one G rouping Level
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In order to see an additional ten Batch Template rows within that grouping,

click the More bar at the bottom of the Batch Template list. Each click of the
More bar will load ten more rows.

2 More...

Go Several Levels Deep

Figure 16 shows the flexi bility ofthe Group By control. Itallowsy out o é
1 Establish a hierarchy  several groupings deep. You can use as many
dimension s as you have available in the workload .
1 Arrange the groupings in any order.

1 Add additional columns intoa grouping

level , such as Application and
Host (as shown).

Workload View WD R Batch Template Duration cPU Reads Writes Row Count Event Count
. ieadel == e ==
~ Group By SELECT Sales.SalesOrderHeader...
== +# SELECT SOD.SalesOrderID, P.Na... | L = -
+ Batch Template ~ + 3 x = SELECT SalesOrderID, ( SELECT... | 1 3 =
” T
+ Application + + Host ~ + 23 x Application Host Duration cPU Reads Writes Row Count | Event Count
= + Sales Sales_PC3 I N | —
+ Database ~ + 13 x + Sales Sales_PC1 I — —
] Sales Sales_PC2 = = — M | pe—
+ Batch Instance (TextData) + + @ 4 X =R
= Database Duration Reads Writes Row Count Event Count
| =
Aoply |
Filer By Batch Instance (TextData) Duration Reads I Writes. Row Count Event Count
~Fi
SELECT SalesOrderID, ( SELEC... |
Add Filter ~

SELECT SalesOrderID, ( SELEC..,

« Resource Aggregation Mode + Sales Sales_PCS
© Total =

¥
cPU
crPy
=
e
+ Sales Sales_PC4 (===}
Average
+ SELECT * FROM Production.Prod... =
+ SELECT * FROM Sales.SalesOrde... WIS  SS—"8"
+ SELECT * FROM Sales.SalesOrde... mm =il
==
1

+ SELECT * FROM Sales.SalesOrde... mmmm—mm

' + SELECT DISTINCT p.FirstName,... |

'\W‘J"W‘

Figure 16 7 A Four -Level d&Group By OHierarchy

One row from each  grouping is shown expanded so as to reveal how the

GroupBy contr ol has adj ueolurencheatenseandG rrowd td gour
preferen ce.

' 3 Note : Only one sub -grouping can appear at a time for each

parent grouping.

Addinga Top Level Grouping

Presume that that workload you analyzed contains events processed by four

different Applications. To group by Application first, and then by Batch
Template, and then by Batch Instance |, follow these steps.
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[ 4 Note : These instructions work to insert any new grouping
levels above existing groupings in the Group By control

1 Clickthe Add Grouping Level button thatis located above all existing
groupings.

Workload View AR

~ Group By

&_Mm‘gk&_. + 3 x
‘ Add Grouping Level }

+ Batch Instance (TextData) ~ + 3 X
]

|- Apply--|

2 Click @Application 6(or any data column of your choice)

Workload View AR
~ Group By
Batch Instance (TextData) 3 x
Application
Host % r+ @ x
Database
User !_AQP_‘_Y,J
3 A grouping by Application is added at the top level of the Group By
hierarchy .
Workload View A S 1
Ay
7+ Application ~ + 3 x
=)
+ Batch Template ~ + 3 x
]
+ Batch Instance (TextData) ~ + I
|- Apply |
4  Click Apply. The Grid will refresh to regroup the events so that those
events that came from the same application will be grouped together.
Under Application will be Batch Template (not shown ; collapsed ), and

under that, Batch Instance s (not shown).

@) summary 7). Details ﬁl Compare to Baseline...

Workload View iRy O Application Duration CPU Reads
I S
- Group By ol <l
(E) + Purchasing L] L 1
+ Application ~ + 13 x + Production ! 1
= + .Net SqlClient Data Provider | |
+ Batch Template ~ + T3 X
(e
+ Batch Instance (TextData) ~ + T3 x

E=]

Adding a Middle Level Grouping
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To add a grouping between any two existing grouping levels inthe Group By
hierarchy , click an Add Grouping Level button between the two existing
levels .
Workload View AR
Sa0usy
”'; Application ~ + 3 x
74‘ Batch Template ~ + 3 x
‘ 'ddGounmnm_q'pr‘gie'el extData) ~ + &3 x
£ Apply.
The rest of the steps are identical to the i nstructions for Adding a Higher Level
Grouping (above).
Adding a Grouping column to the same level
One level o f grouping can have two or more data columns . You can add a new

grouping field wherever you seean Add Grouping Column button

Workload View AS "1
~ Group By
(=)
+ Application ~ % 3 x
== | Add Grouping Column
+ Batch Template ~ 3 x
==
+ Batch Instance (TextData) ~ + 23X
=
i-Apply._i

Figure 17 7 Adda grouping tothe right

In this way, you can also add a grouping between two side -by-side groupings ,
or to their left .

[ 4 Note : Depending on your screen resolution and the sizing of
the different panes,  you may need to scroll the button for the
6add grouping c décomanigiblei con t o

Adding a Low Level Grouping

Same approach. Clickthe Add Grouping Level button [+ on the very
bottom of the Group By control

Moving or Removing a Grouping Level

To remove one of the grouping levels, click the Remove Grouping Level E3
button to the right of the grouping.

To move one of the grouping level s up one level, click the move up button
to the right of the grouping.

To move one of the grouping level s down one level, clickthe  move down
button to the right of the grouping.
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Changing a Grouping Column

To edit an existing grouping (e.g. change Application to Database ), click the
grouping column to be changed. A list of available data columns appears for
you to select from.  Select one with a click.

Workload View aS 1R

~ Group By
(=)
+|Application|x |+ 3 x
Batch Template
Batch Instance (TextData)
Host
+

Database
User

X  Remove

[ 4 Note : After all your changes to the Group By control  are
complete, you must clickthe Apply button to refresh the
analysis results g ridto reflect your new settings.

Using the  Filter By  Control

This powerful filtering capability allows you to narrowly target specific events

or groups of events. For example, you may focus on events belonging to
specifically named batch templates when they run at specific times of day, on
events for processes that take more than a certain number of seconds of CPU
on a specific application, or on events representing  queries which certain
users employed to retrieve very large numbers of rows.

The flexibility of filtering is limited only by the types of data available within
the workload .

The Add F ilter drop -down will listevery trace dimension data column found

in the trace s, with one exception.| fa data col umndés value
no variation, then no filtering is needed on that data column, and so it will not
appear. For example, if all events in your workload ran on one host, then no

filtering on host is necessary, and so it will not appear.

Here are some common values you may see in the Filter list:
1 Batch Templates

Applications

Hosts

Databases

Users

Event Classes

Hours

1 Start Time

=A =4 =4 -4 -4 4

In addition, t he following Resource columns will appear inthe  Add F ilter
drop -down if the workload includes that measurement

1 Duration
T CPU
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1 Reads
1 Writes
1 Row Count
After youbdbve filtered down t he ewmstidgingt o

those events will be grouped according to your Group By preferences,
aggregated according to your Resources Aggregation Mode  preference (Total

or Average figures), and sorted according to the current sort column in the
Grid .

Adding Filters

There are three types of filter controls: Text Search, Discrete Values and
Sliding Range Controls . Below one example of each type of filter control is
shown. Once yadhaseéthree segaudve seen them al

Filter by  Batch Templates
Thisis an example ofa  Text Search filter.

This allows youtov iew onlythe Batch Templates that contain certain textin
their name s or in their contents

For example, you may support an Accounts Receivable application and want
tofind all eventswhose bat ch t empl at es ¢ oRo$tlaiechdo t he

1 Clickthe AddF ilter button. The list of filter options appears.

2 Move the mouseto  Batch Templates. The search text box appears.
3 Type orpaste t he text youdd |like to find in
~ Filter By
Add Filter ~
Batch Templates * | Include Batch Templates With the Following Text:

Start Time » |  PostDated

Duration
CPU

»
»
Reads »
»
»
»

Writes
Row Count

Event Count

4  Click Apply . The G rid will refresh and display all batch templates that

contain the search text anywhere within the batch template name or batch

template body or sample batch instance body, including variable and
constant names

In Figure 18 below, QWA has found thetwo  batch templates that have the
term fiPo ot Dair dadche template name s.
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Workload View AR L Batch Template ) 1Durat;on I CPU
~ Group By # |exec fpe_GetCryments | —
= #  exec fpe_Get_Chequ - -
& Batch Template ~ + 3 x
= {
+ Batch Instance (TextData) ~ + 3 X
= feibatal iy
| apply
~ Filter By x
Batch TemDIatV | x
Add Filter =
Ras aal o TN
Figure 18 i Filters can search within name of Batch Temp late
QWA also finds batch templates that contain the desired search text within
their bodies. This is useful in the case of batch templates that are stored
procedures, where all table and column names are hidden within the body
and not found in the SP name
Workload View SR Batch Template Duration | cPu Reads Writes Row Count | Event Count
 Group By + exec fpe_GetItemsListByDescORID —— - | | -
= +  exec fpe_GetItemsListNearCode i) [ ] ——— I
+ Batch Template ~ + 13 x
=)
+ Batch Instance (TextData) ~ + 23 x|
= == n
— Bat
M lexec fpe_GetItemsListMearCode @SearchMainItemId=N'4611903',@StoreInternalKey=7 .-,',
 Filter By x i ,7
'Z:r::;:;jflat’ o> Show © Batch Instance Sample ) Show Batch Template |copy|

- J|Resource Consumption |Batch |

Figure 19 1 Filters also search within Batch Template Text

In the above image, AfPageCapacityo i s lecatedavithinthd| e name
body of the stored procedure call.

Feature : Filters are applied for data columns, even if the
column being filtered is not visible in the Grid.

Filter by  Applications
This is an example ofa  Discrete Values filter.

This filter allows youtov iew onlythe events associated with the Applications
you are interested in

For example, yourworkload may contain events from four applications, as
seenin Figure 20.
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Workioad View aven Application Duration cru Reads Writes Event Count Row Cc
4 |sales o N 253w NN 7SI N 121 S -
~ Group By _ |
(=3 # purchasing |% 32955ec B 2074sec | 14029 N 153 — 29 [
+ Application ~ + *x +/Net SqlClient Data Provider 1 5.58 sec | 2.86 sec | 50.46K | 74 - 122 1
= +/ Production 1 5.3 sec 1 42 sec | 8207K - 42 [} 71 |
+ Batch Template ~ + Tt x
=
+ BatchInstance » + & 4 X
=
Resource Consumption [
Duration 194 min (72.7% of Workload)
 Filter By cpPu 293 min (86.4% of Workioad)
AddENers Reads 7.51M (964% of Workload)
Wites 121 (3L0% of Workload)
~ Resource Aggregation Mode
Row Count 259M (47.6% of Workload)
® Total
P Event Count 315 (33.6% of Workload)
Figure 20 T Grid showing a workload that includes events from

You want to only examine the

t
1
2

3

4

four applications

stats for events that were processed through

he applicatadlesth. titl ed 6
Clickthe Add F ilter button. The list of filter options appears.
Move the mouse to  Applications . A sub -menu appears listing the names
of every application represented in your workload. By default, all are
selected.
Add Filter ~
Batch Templates » |
Applications l}\ * | Include the Following Applications:
B ' [¥] .Net SqiClient Data Provider
Databases * | [¥ Production
Users » | ¥l Purchasing
|¥] sales
Duration N VT
oy " |-Apply || Cancel
Reads >
Writes »
Row Count »
Event Count »
Deselect the applications you do not want to see.
Shortcut The filter window includes three buttons labeled
V X I . Use these buttons to speed up the selection process.
V = Select all
' X = Deselect all
| = Invert selection
Click Apply. The Grid will refresh and display only those groupings that

contain at least one event

associated with the application you selected.
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Workload View L B Application Host Duration cPU Reads Writes Row Count Event Count
= Group By B # Sales Sales_PC5 — I I I I
Sales Sales_PC3 | | I
+ Application = + Host = + 3 x Sales Sales_PC1 ! ! [
sales Sales_Pc2 | | —
IERNEpELETS SRS + Sales Sales_Pca | | —
+ Batch Instance (TextData) - + @ & X
« Filter By x
Applications (1 inudzd) x L
Add Filter ~
Figure 21 7 Grid showing rows for just the selected application
Filter by  Duration
This is an example of a Sliding Range Control filter.

This filter allows you to find

times.

events or groups  whose duration is between two

Note : The maximum values shown on the sliding range
controls are the maximum value found in the entire workload,

] not in the current set of data in the Grid. So itds poss
when you ask to retain only those events with Duration
greater than say, 1 minute, you may get no results at all if a
second filter has already by chance removed all of those
events from view.

1 Clickthe AddF ilter button. The list of filter options appears.

2 Move the mouseto Duration . A sub-menu appears that allows you to
specify the  minimum and maximum durations to be included.
fAddBfterT

Batch Templates » |
Applications 3
Hosts »
Databases 3
Users »
Duration * | Filter by Event / Group Duration
CPU >
Event Duration
Reads » . o i
[Wiites . Between 2.01 sec and 5.66 sec
Row Count >
Event Count » | Group Duration
i {
Between 0 ps and 2.98 min
Note that group filters are applied at all grouping levels
|-Apply- || Cancel
3 Slide the bookend controls to the desired value. The units in t

caption dynamically adjust as you slide.
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Event Duration refers to the duration of the individual event s in the

workload. Soif youéd | i ke to study only those events
than a minute of clock time to process, use this control. Once selected,

they will be grouped according to your Group By preferences. The Group

durations, as expected, will be recalculated to show th e sum of durations

of the included events.

Group Duration referstothe total (or average, if you selectec
the Resource Aggregation Mode) duration of all events contained in one

group level (row in the Grid) . One group filter applies to all g roups at all

levels of the Group By hierarchy.

Click Apply. The Grid will refresh and  retain only those rows (group ings at
any level) whose durations match the timeframes you specified.

Example 1 1 Examine Groups whose total duration exceeds 1
minute.

In this image, the highest level of the Group By hierarchy is the

combination of the groupi ngs Aliekgntp(there at i onod an
may be 5 or 50,000 of them) which ran both within this Application and

within this hour are grouped together. Their indi vidual durations are

summed, and their summed values are shown in the grouped row in the

Analysis Grid. The summed duration of the row highlighted below is 2.38

minutes.

Workload View aSen Application Hour Duration | cPU Reads Writes Row Count  Event Count |~
[ | 3

+ .Net SqiClient Data Provider 7:00 - 8:00 —— —
+ Nt SqiClient Data Provider 6:00 - 7:00
+ Application ~ + Hour ~ + g +  EDSServe Application 7:00 - 8:00

&= @ AdminWeb 7:00 - 8:00
+ Batch Instance (TextData) ~ + @ J X

~ Group By

|

1

+ Internet Information Services 7:00 - 8:00
+ Microsoft SQL Server 7:00 - 8:00

+ AdminWeb 6:00 - 7:00 s ™

 Filter By + Microsoft SQL Server 6:00 - 7:00 1

AL

{eetpplym|

Ll

|
Add Filter + +  EDSServe Application 6:00 - 7:00 1 = |

« AnalyticsWeb 7:00 - 8:00 1 I = |

~ Resource Aggregation Mode # Internet Information Services  6:00 - 7:00 1 1 |
|

o/Total © ACM 7:00 - 8:00 1
AR # Microsoft SQL Server Managem... 7:00 - 8:00

To narrow down to only those groups whose total duration exceeds 1
minute, add a filter as follows.

Filter by Event / Group Duration

Event Duration

Between 3 ps and 1.23 min

Group Duration
R il

Between 1.03 min and 26.58 min

Note that group filters are applied at all grouping levels

|- Apply || cancel |

Click Apply. The Grid refreshes.
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Workload View L 2 e Application Hour Duration 1 CPU
~ Group By + .Net SglClient Data Provider 7:00 - 8:00 ==
[e] + .Net SglClient Data Provider 6:00 - 7:00 [z=ul
+ Application ~ + Hour ~ + 3 x + EDSServe Application 7:00 - 8:00 1

=
+ Batch Instance (TextData) ~ + @ # X
[

#  AdminWeb 7:00 - 8:00

+ Internet Information Services 7:00 - 8:00

_— +  Microsoft SQL Server 7:00 - 8:00
| Apply |
 Filter By x
Duration (Limitsd Rance) v x
Add Filter ~

~ Resource Aggregation Mode

_ Average
Nt ot P o M

We know that these groups have a total duration exceeding one minute
because we can widen the Duration  column to see the statistics, an d
each of them exceeds one minute.

The Resource Aggregation Mode tells us that this statistic displayed is
the Total.
Since Group Duration filters affect all/l | evel
when you drill down to lower levels of groups, only sub -groups with a total
duration of over one minute are displayed. In some cases, you will click to
expand one of the Application/Host group rows to find, perhaps with
surprise, that there are no Batch Instance group rows beneath it. This just
means that all of the Batch Instance group rows had a total duration of
less than a minute, and so are not shown. However, their impact is still
felt, because their summed durations totaled to over a minute.
Workload View L o Bl Application Hour WDurau‘onv !CPU | Rea
~ Group By + .Net SqlClient Data Provider 7:00 - 8:00 N 0.27 min
=] = .Net SqlClient Data Provider 6:00 - 7:00 Em 3.1 min - |
+ Application ~ + Hour ~ + 3 x v
= Batch Instance (TextData) Duration ‘ CPU Reads
¥ Batch Instance (Textnata) - @ & x | []| EXECEDS_SENDER FETCH_PENDL. B 052 sec I 2.17M
&= #  EDSServe Application 7:00 - 8:0 ™ 293min 1 ]
lpply| | & adminweb 7:00 - 8:00 - 293min  EEE—
+ Internet Information Services 7:00 - 8:00 | 275min  EE |
- Filter By
+ Microsoft SQL Server 7:00 - 8:00 [ex] 238min W u
Duration (Limited Rance} 4 x
Add Filter ~
~ Resource Aggregation Mode
9 Total
_) Average
Example 2 7 Find Events whose average duration exceeds 2
seconds.

Imagine (it wonét be hard) that your support ¢
that at certain times of day on certain applications, the response time is

painfully slow between clicks T two seconds per click . How do you identify

the pattern? QWA can find them for  you.

In this image, we can see that there is no combination of Application and
Hour for which the average duration is greater and 0.500 seconds (the
hi ghest is 485 ms). So far, thatés no hel p.
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However, using a Filter, we can find all groups whose average event
duration exceeds two seconds. (Note that the Resource Aggregation Mode
is already setto  Average in the image above.)

Click Apply. The Grid refreshes.

We are now looking at every combi

nation of Application and Hour that has

an average event time over 1.9 seconds. If we expand any grouping, we
see the precise culprits . Every batch instance whose average duration
exceeds 1.9 seconds is hamed and ready to be fingerprinted.

40

Viewing the Workload Analysis Reports

























































