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ANTS Performance Profiler enables you to profil e the code of applications written in any of
the languages available for the .NET Framework, including Visual Basic .NET, C#, and
Managed C++. This is useful, for example, to identify inefficient areas of your application

by recording the time spent in eac h line of your code or method as you run your
application.

You can use ANTS Performance Profiler to profile .NET desktop applications, ASP.NET web
applications hosted in Internet Information Services (11S) or the ASP.NET Development
Server, .NET Windows s ervices, COM+ server applications, Silverlight 4 or later
applications, and XBAPs. In addition, you can profile applications that host the .NET

Runtime, for example Visual Studio .NET plug -ins.
You can use ANTS Performance Profiler with the following versi ons of the .NET
Framework:

1 1.1(32 -bit applications only)

2.0 (32 -bitor 64 -bit applications)
3.0 (32 -hitor 64 -bit applications)
3.5 (32 -bitor 64 -bit applications)
4.0 (32 -bitor 64 -bit applications)

E NE I

ANTS Performance Profiler: step  -by-step
1. Setupanewp rofiling session, and start profiling.

2. Optionally, select a region on the timeline to restrict the profiling results to a specific
period.

3. Review the profiling results.

Learn more about performance and memory profiling with ANTS Performance Profiler by
following this detailed example:

I  Worked example: profiling the performance of an application.
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This worked example shows how you can use ANTS Performance Profiler to identify the
most time -critical parts of a demonstration application, particularly whe re two different
approaches to a problem are optimal in different circumstances.

Note that the demonstration application used in this worked example is supplied with
ANTS Performance Profiler 6.3 and later. If you have an earlier version of ANTS
Performanc e Profiler, either upgrade to version 6.3, or see the Mandelbrot worked
example (http://www.red -
gate.com/supportcenter/Content?p=ANTS%20Performance%20Profiler&amp;c=ANTS_Pe
rformance_Profiler/help/6.2/app_Worked_example_performance.htm&amp;toc=ANTS_Pe
rformance_Profil er/help/6.2/toc140804.htm ) for version 6.2.

This worked example uses TimeLineDemo .

TimeLineDemo is a simple Windows application that checks which of a set of numbers are
prime.

There are two different versions of TimeLineDemo :

9 In Brute Force configuration, a brute  -force method is used to check whether the
number is prime.

The Brute Force build of TimeLineDemo is foundin %Program Files% \Red Gate \ANTS
Performance Profiler 6 \Tutorials \CS\Precompiled \TimeLine \BruteForce \

9 In Miller-Rabin configuration, the Miller ~ -Rabin algorithm is used to check whether the
number is prime.

The Miller -Rabin build of TimeLineDemo is found in %Program Files% \Red Gate \ANTS
Performance Profiler 6 \Tutorials \CS\Precompiled \TimeLine \ MillerRabin \

The appl ication has two options:
 Max Random
I Sample Size

When TimeLineDemo first starts, it creates a list of as many prime numbers as possible in
15 seconds.

When you click Go, TimeLineDemo creates a list of positive integers, which is Sample
Size items long. Al | of the integers are random numbers between 1 and Max Random . For
each integer in the list, TimeLineDemo checks whether the number is prime, using the

following algorithm:

1. If the number is in the list created in the first 15 seconds, it is prime.

2. Ifanum berin the list created in the first 15 seconds is a factor of the current
number, the current number is not prime.
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3. Inall other cases, use either a brute -force mechanism or the Miller -Rabin algorithm to
check whether the number is prime (depending on the build in use).
Note: Strictly speaking, the Miller -Rabin algorithm is probabilistic. For the purposes of this demonstration,

however, the algorithm can be assumed to be deterministic. This is because the algorithm's results are exact for
integers which are  smaller than the largest integer that the field accepts.

1. Start ANTS Performance Profiler

2. Select .NET executable

3. Enter the path to the brute -force build of TimeLineDemo.exe

4. Click Start Profiling

5. If required by your configuration, grant elevat ion permission

6. The demo application starts and goes through initial (start -up) phase
7. The application is shown and processor use decreases

8. Click the ANTS Performance Profiler logo

9. Set MaxRandom to 500,000 and SampleSize to 500,000

10. Click OK

11. Click Go

12. The appl ication performs the calculations

13. To see the expensive calculation methods, drag over that phase in the timeline
14. In the Call tree, select RedGate.Demo.MainWindow.<GoButtonClick>

15. The calculations took 1029 milliseconds; that's quick enough

16. Openthe File menu and click New Profiling Session...

17. Click Start Profiling

18. When TimeLineDemo has started, click the ANTS Performance Profiler logo
19. Set MaxRandom to 2000000000 and SampleSizeto 5000000

20. Click OK

21. Click Go and wait for the calculations to finish

22. Select the ca Iculation phase in the timeline, then

RedGate.Demo.MainWindow.<GoButtonClick>
23. The calculations took 175,252 milliseconds or nearly 3 minutes. That's too slow.

24. To see the brute -force method, open  TimeLineDemo.csproj in Visual Studio

25. In APP, right -click ResultSet.Generate() and select Open with (Solution)
If prompted to elevate Visual Studio, click Ignore
26. VS shows the expensive line. Right -click the method. Select Go to Declaration

27. The Generate() method is displayed
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28. The brute -force method is in use. Try the Miller - Rabin algorithm instead.

29. To switch to Miller -Rabin, click Debug and select Configuration Manager...

30. Nextto TimeLineDemo ,click Debug and select MillerRabin . Rebuild the demo.
31. In APP, open the File menu and click New Profiling session...

32. Change the .NET executable to the Miller -Rabin build

33. Click Start Profiling and wait for the demo to initialize

34. Click the ANTS Performance Profiler logo

35. Set MaxRandom to 2000000000 and SampleSize to 5000000

36. Click Go

37. Select the calculation phase on the timeline as bef ore
38. The calculations took 66,149 milliseconds, about 66% faster than brute -force
39. Is Miller -Rabin always faster than brute -force? Profile TimeLineDemo again.

40. Set MaxRandom to 500000 and SampleSize to 500000 again

41. The calculations took 1,545 milliseconds, wh ich is slower than brute  -force

Conclusion
This walkthrough has demonstrated a realistic programming scenario. It has compared

two methods for testing if a number is prime and shown that Miller -Rabin is more efficient
than the brute force approach when the number being tested is large.

Your application here

Duration PrimeCount PrimePercentage SampleSize MaxRandom Algaorithm

00:00:01.029478  |41576 832% 500000 200000 BruteForce
00:02:55.252253 | 246585 4.93% 5000000 2000000000 BruteForce

(0:01:06.157461 | 245397 491% 5000000 2000000000 MillerRabin
00:00:01.544768 (41356 8.27% 500000 500000 MillerRabin

This walkthrough has also demonstrated that you can select just a portion of the timeline
when analyzing results, allowing you to ignore a slow initiali zation phase, for example.

Learning more

To perform the task demonstrated in this walkthrough more efficiently, you can use the
following additional functionality:
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9 To help you identify the section of the timeline to select, you can refer to the Event
marke rs in the Events bar.

' You can name and bookmark sections of the timeline.

For more information, see Working with the timeline.
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This worked example demonstrates how to use ANTS Performance Profiler to profile a
.NET executable that exhibits latency problems caused by fetching HTTP data from a
network.

Note that the demonstration application used in this worked example is supplied with
ANTS Performance Profiler 6.3 and later.

This worked e xample uses LatencyDemo .

LatencyDemo

Memory Profiler and ANTS Performance Profiler forums on the Red Gate website.

A copy of LatencyDemo is supplied with ANTS Performance Profiler in %Program
Files% \Red Gate \ANTS Performance Profiler 6

© N o 0 kM 0w Dbd PR

10.
11.
12.
13.

14.
15.
16.
17.

Start ANTS Performance Profiler

Select .NET executable

Enter the path to the demo application LatencyDemo.exe
Click Start Profiling

If required by  your configuration, grant elevation permission

The demo application starts

Load the ANTS Memory Profiler RSS feed by clicking ANTS Memory Profiler
Load the ANTS Performance Profiler RSS feed by clicking ANTS Performance
Profiler

Click Intro

Click Auto test . Focus switches between the tabs 20 times.
In ANTS Performance Profiler, click Stop Profiling . LatencyDemo closes.
On the Events bar |, find the Method event for Click on Auto test

On the timeline , drag over the time when the tabs were switching, starting f
Method event

Look at the hot stack trace. Time is lost by the tab control, but you can't see why.

Switch to wall clock time

You should only look at one thread at a time in wall clock time, so find the Ul thread.

The time is being lost in System.N et.HttpWebRequest.GetResponse()

is a simple Windows application that fetches the RSS feeds from the ANTS

\ Tutorials \CS\Precompiled \LatencyDemo \

rom the

© Red Gate Software Ltd
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18. Look at the hit count. 40 hits. We're not cacheing the result.
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This worked example describes how to profile a sample ASP.NET website called

TheBeerHouse. The original ASP.N  ET MVC source code for TheBeerHouse can be

obtained from CodePlex (http://thebeerhouse.codeplex.com/releases/view/27519 ). To
create this worked example, TheBeerHouse has been rec ompiled for .NET 4.

TheBeerHouse has been installed on the same computer as the one being used to profile
it, and it can be accessed in a web -browser from the address http://localhost/TBH_Web/

Imagine that the problem with TheBeerHouse is just that it is slow when loading pages. |
want to know whether | can do anything to improve the site's performance, before |
spend lots of money on improving the hardware it runs on.

There are three main steps:
1. Setup ANTS Performance Profiler
2. Use TheBeerHouse

3. Analyze th e profiler's results

To set up ANTS Performance Profiler:

1. Inthe ANTS Performance Profiler settings, on the Application Settings tab, select
ASP.NET web application (IIS).

2. Inthe ASP.NET web application (URL) dropdown m enu, select the site's URL:
http://localhost/TBH_Web/.

3. Choose the required profiling mode.

© Red Gate Software Ltd
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4. Choose Record SQL and file /O performance if you are interested in seeing these
values. (Not available on Windows XP or Windows Server 2003.)

p
ANTS Performance Profiler Settings

() Application Settings |~ Crating Options |

Choose application type to profile:

[T NET executable '3l Siiverlight 4+ application

@ ASP.NET web application (11S) [3) Windows service

W& ASP.NET web application (1IS Express) 3 COM+ server

[@) ASP.NET web application (web development server) @8 XBAP (Jocal XAML browser application)

[T sharePoint web application (1IS) e

Attach to 3 .NET 4 process

ASP.NET web application (URL): ‘htw:,'ﬂo-cahosmm_‘_\'{eb = 7 3
Profing mode: | Methoddevel timings; all methods (faster) [~ @
SQLand file 1j0: | Record SQL and fie 1/0 performance [»| @ ) Profile chid processes
Server Settings
Profile on: Original port (IIS will restart) @ Unused port: 8013 =R,

Manually specify ASP NET account details

! Profiling will use URL: http:/focalhost:8013/TBH_Web

5. Select the port on which to profile your application:

I Ifyou are using IIS 6 or IIS 7, select Unused port  and choose a port that is not used
by IIS.
IIS will start a new instance of your application on the specified port.

Note that this will not work if your application's code binds to a specific port.

I If you are using IIS 5, or if you are using 1IS 6 or 7 and your application binds to a
specific port, select  Original port

IIS will restart so that the profiler can a ttach to the port.

Note that restarting IIS stops IIS and only restarts the application that you are
profiling. If your website depends on another site running on the same IIS instance,
that other site will not be present when IS restarts.

If your applica tion takes too long to start, IS might not restart correctly. Use IIS
Manager to stop the website manually until you have finished profiling.

The port where the application will be profiled is displayed at the bottom of the ANTS
Performance Profiler Setti  ngs dialog box.

B Start Profil
1. Click[ 5/ Start Prefiing
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2. Internet Explorer launches and shows TheBeerHouse. If you prefer not to use
Internet Explorer, you can open a different browser at the same address. You must
leave the instance of Internet Explorer created by the profiler open, however.
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Using TheBeerHouse

In this scenario, it is not known exactly where the performance problem is, and so

initially a number  of different pages are accessed, including some which are known to rely
heavily on database queries, and some which mainly contain static HTML. After any
particular performance problems have been identified, those pages can be profiled again

in a more sys tematic manner.

After a number of different pages have been opened, in the ANTS Performance Profiler
window, click  Stop Profiling

 Select Al

# Bookmark Region

I:E Stop Profiing )
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Analyzing the profiler's results

After a few moments, the resu Its are shown. ANTS Performance Profiler shows the
'hottest’ stack trace; that is, the code which is using the greatest amount of CPU time.
This is usually a good place to start looking for opportunities to optimize the code.
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TheBeerHouse is already quite well optimized, with 66% of processor time being spent on
very inexpensive methods. The site could be improved, however, because nearly 5% of
the processor's time is spent on a method ca lled SetinputControlsHighlight(),

runs when each page loads.

Select that row.

Because the source code for TheBeerHouse is available, ANTS Performance Profiler shows
the source code for this method in the lower pane. Every time a page loads,

Setin putControlsHighlight() iterates over the input fields it contains, and adds
onfocus and onblur attributes to the HTML output, in turn causing the DOM to change
their class when the input has focus. This is clearly a good candidate for optimization,
becaus e the same result can be achieved by just changing the CSS file to add the

pseudo -class.

which

:focus
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In this instance, the File I/O and SQL results do not show anything abnormal.

C
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This worked example demonstrates how you can use ANTS Performance Profiler from the
command line.

Profiling from the command line is useful if you want to integrate performance profiling

into your usual testing or build p rocesses. The profiler results can be output to CSV, XML
or HTML, which means that you can easily check the results for abnormal values as part

of your automated routines.

This example uses the following simple C# Console Application (called SimpleApp.exe )
which prints "." to the console 100 times:

using System;
using System.Collections.Generic;
using System.Ling;

using System.Text;

namespace SimpleApp

{
class Program
{
static void Main(string[] args)
{
Console.WriteLine ("The application has started");
/I Count from O -99
inti=0;
while (i < 100)
{
Console.Write('.");
i++;
}
Console.WriteLine("The application is exitin a";
}
}
}

Another simple C# Console Application can read the results CSV file created by ANTS
Performance Profiler, to check that Write() is called exactly 100 times, thereby verifying
that SimpleApp is performing correctly:

using System;

© Red Gate Software Ltd
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usin g System.Collections.Generic;

using System.Ling;

using System.Text;

using System.IO;

namespace ReadOutput

{

class TextFileReader

{

static void Main(string[] args)

{

FileStream("C:

run

StreamReader sr = new StreamReader(new

\ testing \results.csv", FileMode.Open, FileAccess.Read));

string line;
intok = 1;

/I Read file line - by- line

while ((line = sr.ReadLine()) != null)

{

char separator ='/';
string[] linedata = new string[10];
linedata = line.Split(separator);

/I Try to cast linedata[3] as int, not string

inti;
try
{
i = (int)int.Parse(li nedatal[3]);
/I Check the number of times that Write(char value) is
if ((linedata[2] == "Write(char value)") && (i = 100))
{
Console.WriteLine("Test failed");
ok =0;
}
}
catch
{
// Do nothing
}

© Red Gate Software Ltd
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}

sr.Close();

if (ok == 1)

{

Console. WriteLine("Test passed OK");
}
}
}

}
Finally, an MS -DOS batch file can be written to profile SimpleApp in ANTS Performance
Profiler and, when this is complete, to check that the test passed:
C:
CD/
CD "Program Files \ Red Gate \ ANTS Performance Profiler 6 \ "
Profile.exe /e:"C: \ testing \ SimpleApp.exe" /ll /csv:"C: \ testing \ results.csv"
C:
CD testing

ReadOutput.exe

The console shows:

C:\ testing>ReadOutput.exe

Test passed OK

giving the expected confirmation that SimpleApp is performing corre ctly.

For a list of all available command line arguments, see Profiling from the command line
(API).

For a more complex example describing how to integrate ANTS Performance Profiler
results with an NUnit test, see Integrating Performance Profiling into the Build Process
(http://www.codeproject.com/KB/showcase/Performance -Profiling.aspx ).

© Red Gate Software Ltd
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This walkthrough demonstrates how you can profile the SQL queries generated by your
application.

Note: SQL Profiling is only available with Windows Vista or later. You must profile a
locally -hosted SQL server. It is not possible to use SQL profiling with Microsoft SQL
Server Express editions.

To follow this walkthrough, you will need to:

9 installthe Customers database table on your SQL server

A copy of the Customers database table is provided in
%ProgramFiles% \Red Gate\ANTS Performanc e Profiler
6\ Tutorials \CS\ QueryBee \ Customers.zip

Ensure that no indexes or primary keys are set on the table.

9 start QueryBee.exe

A copy of QueryBee.exe is provided in %ProgramFiles% \Red Gate\ANTS Performance

Profiler 6 \Tutorials \ CS\ QueryBee \ QueryBee.exe

To profile QueryBee while it sends SQL queries to the server:
1. Start ANTS Performance Profiler.

2. Select .NET executable

3. Enterthepathto QueryBee.exe

© Red Gate Software Ltd
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4. Ensurethat Record SQL and file /O performance is enabled.

ANTS Performance Profiler Settings

[ NET executable
@ ASP.NET web application (11S)

{51! Silverlight 4browser application

Startup Opbons

NET executable:
Profing mode:
SQU and file 1JO:

Working drectory:
Arguments:

) Apphcation Settings | Craging Optors

ASP.NET web application (web development server)

C:\Program Fles\Red Gate\ANTS Performance Profiler GVutaists‘cS\QuervBa! - [ !‘__’

[3) windows service
[3 COM+ server
[ XBAP (local XAML browser application)

[™) Attach to a NET 4 process

Une-evel and methoddevel timings; all methods (most detadied) |~ @

Record SQLand fle /O performance [ | @ [ Profie chid processes

EEngvam Fles'Red Gate\ANTS Performance Profier GVumrids\(S\eryBaI v‘] C

=]

[ Ssoputing || concd |

5. Click Start Profiling to start QueryBee. Select the test database and click Connect

r-',t- QueryBee

="

Server |ocalhost

Dild:ase

-

)

6. Runthe query SELECT * FROM Customers

to ensure that all records are read into

memory, and that further queries will not include file I/O overheads.
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7. Runthe query SELECT * FROM Customers WHERE Country LIKE '‘Canada’

= QueryBe R = | x
- 101 FirstMame Sumame Country Email &
» 300 Melanie Webster Canada isdtthlc 384 Emwag... D
441 Howard Callahan Canada hyegscp diuokg & ...
092 Maonte Andersen Canada liijuy42&fmor .org
646 Victoria Tanner Canada pikga fngovgbw. ..
950 Grace Meal Canada qvzkdak yiwofmz. ..
972 Cheny ey Canada ebvpmu vmuczh...
1028 Vivian Benson Canada mmbphbtth rwvaogl...
1458 Micolas Browning Canada wnjvzjg 527 @snre...
II 1623 Rita Taylar Canada nyfzudS 7 Ensm.l ...
1857 Maurice Berger Canada mpwjzuz jyyjhugt...
2074 Damin Jones Canada tfpal 1 @hqua....
2152 Sidney Munez Canada
2172 Caroline Downs Canada jpvz ghwitcvgk & ...
X277 MNatalie Bartlett Canada mrbw feewrdyta @, .
2735 Freddie Simmons Canada uwmyqum Imalkems ..
2845 Fred Mz Donald Canada suutry® 1 7 &gvyer...
2383 Hoyd Gamer Canada tuhns oipgrot &@e... i

SELECT = FROM Customers WHERE Country LIKE Canada’

[ Execute Guery I

8. The following query is executed, using the e guals operator instead:
SELECT * FROM Customers WHERE Country='"Canada'

9. To test updated information, run the following query:
UPDATE Customers SET Email="a@example.com' WHERE ID1=100
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10. To show that a primary key will make this query quicker, a primary key is applied to
the ID1 field in SQL Server Management Studio:

e ——
E

Fle Edt View Query Project Debug Tooks Wimdow Communty Help
AnenQuey 0 DDD D5 W Ey A
0 ety - theane b # v DI TS QEQ 0 S EEg,

| Object Explover : TS X | 5QUQuerylsqh- IB\domnsmith (541 | TC-DOMS sesting - dbo.Customers |
Connect> %1 %2 0o T & ALTER TABLE Custcemers ADD FRIMARY KEY (ID1 |

+ [ Database Snapshots
3 |J testing
4 2 Database Dagrarms
= L Tebles
3 Systern Tables
#i 3 dbo.Customens
¥ ol Views
u 3 Synomyms
& [ Programmabdity
[ =l Servwce Broker

11. Run the following query in QueryBee:
UPDATE Customers SET Email="b@example.com' WHERE ID1=100

12. In the ANTS Performance Profiler window, click Stop Profiling

13. On the Performance Analysis menu, set ANTS Performance Profiler to SQL Server
profiling mode:

[@) (NET Exccutable] CAProgram £

Eile Wiew Timeline Tools

-

%  Performance
) Analysis

@ File1/O _;JL
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ANTS Performance Profiler displays the time taken for each query an d the number of
rows affected or returned. The LIKE operator is slower than the = operator for text
comparison, and the update query was much quicker with a primary key than without a

key.

If_ille View Timeline Tools Help I

- P :

[] o

| P Sovkmrk Regon
n , : B Ston Profieg

A | % [ & [ H
7] Events Display Options. 3 % Refresh Chart

Query Datsbase Tz (ms) v | Rows Hit count

SELECT = FROM Customens testing s [ wcoe DT 1
UPDATE Customers SET Emad = "s@example. com’ WHERE 1D 1=100 testing ELE1S 1 I @
SELECT ™ FROM Customens WHERE Country LIKE ‘Canada’ testing 26.558 27 [ 1
SELECT ™ FROM Customérs WHERE Country='Canads’ Bestrg 17.345 o7 T i
UPDATE Customers SET Emad = bifexample. com’ WHERE 1D 1= 100 pesting 2.045 1 @
exec sp_execubeng Wsslect name &5 database name, dbid, ordate as ceate_date fro... | master 0,161 ¢t S @

SQUsswesCode
Ling: Hit Count Awg Time: (%) Tene (%) || Program.Main - & i.q,.
1 [ [ UPDATE Customers SET Email = 'bfesample.com’ WHERE ID1-100 N

The exa mples in this worked example have been kept deliberately simple.

A more complex use case for SQL profiling that you may consider is when complex code
generates an SQL query at runtime. In such cases, it might be difficult to check exactly
what query has  been run, but profiling an application with ANTS Performance Profiler
allows you to see immediately how your application has interacted with the SQL server.
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Setting up and running a profiling session

To profile an application, you must first set up a profiling session. A session specifies:

9 The application type, location, and options for the application you want to profile.

I The profiling mode, which determines the level of detail gathered by the profiler while
your application is  running.

I The method used to calculate timing values (CPU time or wall -clock time).

I The performance counters to display on the timeline.

When you start ANTS Performance Profiler, the ANTS Performance Profiler Settings
dialog box is automatically displayed; if ANTS Performance Profiler is already running,
click New Profiling Session on the File menu.

[ ANTS Perfeomance Profiler Settings

[1] Applicalion Seftings |~ Chating Opbons

Choose application type to profile;

[T] NET executable {8 Silverlight 4+ application

@) ASP.NET web application [1I5) [3 Windows service

.ﬂ ASP NET web application (115 Express) ']. COM+ server

[@] ASP.NET web application (web development server) {8 ¥BAP (Jocal XAML browser application)

[T sharePaint web application [1I5)
[ Attach to a .NET 4 process

MET executable: | C:\andebrotMandslbrot.exe [=] [

Profing mode:  |Linedevel and methoddevel timings; all methods (most detaied) - 7]

SO and file [f0: | Do met recend SOL and file 1D perfarmance | * ) 7 Profile chid processes

Startup Opbons
VWiorking drectory: | C:\Mandebrot .
Argumenis: =
The Application Settings tab displays the settings for the last profiling session you ran.

The s ettings available depend on the selected application type, and may differ from those
illustrated above.

The Charting Options tab enables you to choose which performance counter values to
display on the timeline for the new profiling session.
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1. Onthe ANTS Performance Profiler Settings dialog box, complete the details on
the Application Settings tab.

2. Choose which performance counters to monitor during profiling using the Charting
Options tab.

{ay Start Profiing

3. Click
On Windows Vista, Windows Server 2008, and Windows 7, if you are not running
ANTS Performance Profiler as an Elevated administrator, the Start Profiling button

) Fl Start Profiling o
has a User Account Control (UAC) shield: = . The UAC shield indicates

that ANTS Performance Profiler will request elevation when you start profiling.

The timeline is displayed at the top of the main ANTS Performance Profiler window,
and the appl ication you want to profile is automatically started. Status text at the
bottom -left of the main window indicates what ANTS Performance Profiler is doing
during the profiling session.

The timeline starts displaying performance -counter data and events in ne ar-real time.
There may be a slight delay between starting a profiling session and seeing the first
performance -counter data appear on the timeline.

4. To display profiling results, do one of the following:
& Drag a region on the timeline.
Profiling data is sum marized and displayed for the selected time period only. Your
application will continue running and profiling will continue.
§ Click Stop Profiling

Your application will be closed. Profil ing data is summarized and displayed for the
entire profiling period.

§ Close your application.
Profiling data is summarized and displayed for the entire profiling period.

You can continue working with the timeline to locate periods of interest during the
ex ecution of your application, and to display the associated profiling results.

Once you have displayed some profiling data, you can view and analyze it. For more
information about the different ways you can do this, see Working with profiling results.
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Each application type is associated with a number of settings. These include settings that

are common to all application types ( Profiling mode and Default timing display ), and
some settings that are specific to individual appl ication types.
Select the application type from the Choose application type to profile list. The

settings available change depending on your selection:

9 .NET executable

Startup Options . You can specify the command line arguments that are t o be used
when running the application.

I ASP.NET web application (hosted in 1IS)

Server Settings and ASP.NET Account Details . If you are using IIS version 6 or
IIS version 7 you can select a different port to profile on; this is not available if you

are usi ng IIS version 5. If you choose a port which is already in use, you must stop

IIS to free the port before you start profiling. You can also manually specify ASP.NET
account details, so that you can run a profile as a different user. This is useful if your

web application needs access to a remote server.

Web applications which implement the Windows Communication Foundation (WCF)

can also be profiled.

Web applications are profiled in Microsoft Internet Explorer, even if it is not your

preferred browser. T  his is because ANTS Performance Profiler uses the low -level data
exposed by Internet Explorer.

9 ASP.NET web application (hosted in web development server)

Server Settings . You can specify the URL that your web application starts on. For

example, if you spec ify "staging" for the virtual directory and "8013" for the port

number, your web application starts on URL http://localhost:8013/staging/

Web applications are profiled in Microsoft Internet Explorer, even if it is not your

preferred browser. This is beca use ANTS Performance Profiler uses the low -level data
exposed by Internet Explorer.

9 Silverlight 4 browser
Silverlight application URL. Enter the URL of the Silverlight 4 browser application
you want to profile. This feature requires the Silverlight 4 plug inin Internet Explorer.

I Windows service

Startup Options. You can specify command line arguments that are to be used when
running the application.

I COM+ server

COM+ server Application . You can specify the location of the COM+ server
application.

Client Ap plication.  You can specify command line arguments that are to be used
when running the client application.

See Profiling a COM+ server for more details.
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1 XBAP (XAML Browser Application)

No additional setup options are provided. To profile a remotely -hosted XBAP
application, select the .NET executable application type, and then profile Internet
Explorer (iexplore.exe) and navigate to the XBAP application.

9 Attach to .NET 4 process

Choose the .NET process you want to attach to. This feature requires Windows Vi
or later and .NET 4.

The Profiling mode determines the level of detail gathered by the profiler while your
application is running. The level of detail that you choose may affect the profiling speed
and the overall accuracy of the results

Profiling Mode Speed Accuracy Detail Profiling Data
Line -level and * * * S S All methods.
method -level This includes
timings; all methods* methods

without source
code, such as

those in the

Method -level timings; * * *k * k %k * NET Eramework
all methods class libraries.
Line -level and * * * * & * Only methods
method -level for which source
timings; code is
only methods with available, for
source* example,

— timings will not
Method -level timings; * & k Kk * k ok * be measured for
only meth ods with .NET Framework
source methods.
Sample method -level * * Kk Kk * *
timings *

*Profiling data is also collected for individual lines of code.

sta
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9 If you have Windows Vista or later, you can choose to record file /O operations.

9 If you have Windows Vista or later and a SQL server (exc ept Express editions)
installed on the local machine, you can choose to record file I/O operations and SQL
queries.

The Default timing display determines the method used to calculate timing values:

1 cPuU
Timings exclude any periods of time for which a process is blocked. This can include
sleeping, waiting for I/O, or waiting for some other resource.

1 wall clock
Timings include any periods of time for which a process is blocked (including sleeping,
waiting for 1/0O, or waiting for some oth er resource).

You can also change the timing display after you have collected profiling data, by

selecting CPU time or Wall-clock time fromthe Timing list on the display toolbar. See

Working with the call tree, Working with the methods grid, or Working wi th the call graph

for more information.
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Setting up Charting Options

ANTS Performance Profiler can monitor the values of a number of built -in Windows
performance counters while the application you are profiling is executing. The values of
these counters ar e constantly updated on the timeline as profiling proceeds.

You choose the performance counters you want to monitor using the Charting Options
tab on the ANTS Performance Profiler Settings dialog box.
Note that this feature requires ANTS Performance Profil er Professional.

ANTS Performance Profiler Settings
[2 Application Settings 2 Chearding Oplions

Pedformanca-counter data is colected and displayed an tha timeline to help you battar understand your apokcation’s
i ) peformance

Yeu can selec! addiional pefformance courters 1o record, but this may reduce peofiling perdfomance

Performance Counters to Record Description

1

+ ASP.MET Mawve the mouse pairler over a parlamance
i P IS counter b sas its descaption.
T

t

i)
) Memory
Il Processor

% Processor Time
| Thread Count
| % Time in GC
| o Time in it
| % Time in AT checks

Not all performance counters are appropriate to all application types that you may be
profiling. You can find more information about individual performance counters under the
Des cription  group box, including details about a counter's relevance to particular
application types.

Your choice will depend on your own requirements but, as an example, you might choose
the following:

From the .NET group:

9 The Gen 0 Promoted Bytes/sec counte r

This will give the rate at which the garbage collector promotes objects from
Generation 0 to Generation 1.

From the Memory group:
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T

The Working Set counter
This shows the total amount of physical memory used by your service (including
memory used by shar ed DLLs and the .NET runtime itself)

From the Processor group

T

T

The % Processor Time counter (selected by default)
This shows the percentage of time which all running threads use on the CPU.

The % Time in GC counter
This shows the percentage of time which the process was suspended to allow the last
garbage collection to take place.

We recommend you avoid adding more performance counters than you need, as each
additional counter that is recorded adds to the overhead introduced by the profiler.
Adding too man y counters may slow your application substantially.

You can add custom performance counters to the list of available counters in the
Charting Options tab. To do this:

1.
2.

Close ANTS Performance Profiler.

Expose your performan  ce counter to the Windows Performance Counter API using the
PerformanceCounter and PerformanceCounterCategory classes of the
System.Diagnostics namespace. (An example describing how to do this is given at
http://msdn.microsoft.com/en -

us/library/system.diag  nostics.performancecounter.aspx
(http://msdn.microsoft.com/en -
us/library/system.diagnostics.performancecounter.aspx )

Create a new XML file as follows:
<Counters>

<Category Name="CategoryName">

<Counter Category="CategoryName" Name="CounterName"
Units="Measurement Units">

<Instanced />
</Counter>

</Category>
</Counters>
Ensure that CategoryName and CounterName are the same as the names used for the
PerformanceCounterCategory ~ and PerformanceCounter .Remove the <Instanced />
node if your counter collects data about the computer, not only the individual process.
You can add multiple categories and count ers in the same XML file.

Save the XML file as  UserCounters.xml in %LOCALAPPDATA% \Red Gate \ANTS
Performance Profiler6 \.

Restart ANTS Performance Profiler.

The counters that you defined are shown in the list on the Charting Options tab.
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To profile .NET executables, on the ANTS Performance Profiler Settings dialog box,
perform the following steps:

1. Under Choose application type to profile , click .NET executable
2. Browsetothe .NET executable that you want to profile.
Use the dropdo wn list to select a recently  -profiled application.

3. Select the required  Profiling mode , SQL and file /0 , and Profile child processes
options; see Working with Application Settings.

4. If required, change the Working directory

The working directory is the pa th where the application will start. By default, this is
the directory where the executable is located.

Use the dropdown list to select a recently - used working directory.

5. If required, specify any command line Arguments  that are to be used when running
the application.

6. If required, change the performance counters to record; see Setting up Charting
Options.

. Fa1y Start Profil
7. Click ) Sta L

The .NET executable starts; interact with the application normally.

During a pro filing session you can interact with the profiler whilst your application is still
being profiled, and obtain results by selecting areas of the timeline.

When you have finished interacting with your application, click the Stop Profiling
button in ANTS Performance Profiler.

« 4 Select Al

# Bookmark Region

B Stop Profiling

See also Worked example: Profiling the performance of an algorithm.
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Micro soft Visual Studio, Microsoft Word, Microsoft Excel and Microsoft SQL Server
Management Studio are all examples of desktop applications which host the .NET
Common Language Runtime. You can create .NET add -ins for these programs.

The procedure for using ANT S Performance Profiler to profile a native desktop application
that hosts the .NET runtime is similar to that for profiling other .NET applications.

A SQL Server Management Studio add -in is used as an example in this topic. SQL Server
Management Studio is  a native application which hosts the CLR which, in turn, allows it to
execute managed code. If you are profiling an add -in for a different program (Word or
Excel, for example), you must use that program instead of SQL Server Management

Studio in all of the  following instructions.

To profile managed code add  -ins, on the ANTS Performance Profiler Settings dialog
box, perform the following steps:

1. Under Choose application type to profile , click .NET executable
2. Browsetothe .NET executable that you want to profile.

Note: this is the native application which contains your add -in; for example, SQL
Server Management Studio.

Use the dropdown list to select a recently - profiled application.

3. Select the required  Profiling mode , SQLandfilel/O ,and Profile child processes
options; see Working with Application Settings.

4. If required, change the Working directory

The working directory is the path where the application will start. By default, this is

the directory where the native appl ication is located.
Use the dropdown list to select a recently - used working directory.
5. If required, specify any command line Arguments  that are to be used when running
the application.
6. If required, change the performance counters to record; see Setting up Charting
Options.
7 Click =y Start Profiing
SQL Server Management Studio starts. Connect to a server and interact with your add -in.
During a profiling session you can interact with the profiler whilst your ap plication is still

being profiled, and obtain results by selecting areas of the timeline.
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When you have finished interacting with your web application, click the Stop
Profiling  buttoni n ANTS Performance Profiler.

« 4 Select Al

# Bookmark Region

B Stop Profiling

The same approach will work with all other hosting applications. For example, to profile a
Visual Studio .NET add -in, enter the full path to deve nv.exe as the .NET application that

you want to profile.

You can also profile a managed code Microsoft Management Console (MMC) snap -inin the
same way; select mmc.exe asthe .NET executable, add the snap -in, then interact with it.
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To profile ASP.NET applications running on IIS, on the ANTS Performance Profiler
Settings dialog box, perform the following steps:

1. Under Choose application type to profile , click ASP.NET web application (IIS)

2. Selectthe ASP.NET web application (URL) for the root directory of the web
application that you want to profile.

-
To load a list of currently  -running sites from IIS into the dropdown list, click lLI

Note that the port sp  ecified in this URL is the port where the application usually runs
under IIS, which is not necessarily the same as the port where the application is to be
profiled (see step 4).

3. Select the required  Profiling mode , SQL and file I/O ,and Profile child proces
options; see Working with Application Settings.

4. Select the port on which to profile your application:

§ If you are using IIS 6 or IIS 7, select Unused port  and choose a port that is not
used by IIS.

IIS will start a new instance of your application on th e specified port.
Note that this will not work if your application's code binds to a specific port.

§ If you are using IIS 5, or if you are using 1IS 6 or 7 and your application binds to a
specific port, select  Original port

IIS will restart so that the pro filer can attach to the port.

Note that restarting IIS stops IIS and only restarts the application that you are
profiling. If your website depends on another site running on the same IIS
instance, that other site will not be present when IIS restarts.

If y our application takes too long to start, 1IS might not restart correctly. Use IIS
Manager to stop the website manually until you have finished profiling.

The port where the application will be profiled is displayed at the bottom of the ANTS
Performance Pr ofiler Settings dialog box.

Ses

5. If required, select  Manually specify ASP.NET account details and enter the  User

name , Password and Domain
This option is available for [IS 6 and 1IS 7 only.

With IIS 6 or 1IS 7, ANTS Performance Profiler profiles your web app lication as the
Windows Local System user by default. This is appropriate for most websites. If your

web application connects to a remote server (such as a database server), for

example, the Windows Local System user might not have appropriate permissions

make the remote connection. In this case, enter the credentials of a user who does

have the required permissions. Note that the user you specify must be an

administrator, and must have permission to read from %ProgramFiles% \Red
Gate \ANTS Performance Pro filer 6 \ ProfilerCore.dll

to
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With IIS 5, your application is always profiled as the ASPNET user. Ensure that the
ASPNET user has permission to read from %ProgramFiles% \Red Gate \ANTS

Performance Profiler 6 \ProfilerCore.dll

6. If required, change the performance co unters to record; see Setting up Charting

Options.

2 Click | iy Start Profiing

ANTS Performance Profiler Settings

[ Application Settings 2 Charting Opticns

[F] Attach to 2 MET 4 pro.

Choose application type to profile:

[T NET exacutable (5l Silverlight 4+ application

@ A5P.NET web applicatinm (1151 [3 Windows s ervice

& 45PNETweb spplical The application I3 COM+ server ForllS 8 &7, profile
[@ ASP.NET web applical - normally runs ) & %847 (Jocal xaML broy 0T 3N UNUSEd port if
[T sharePoint web appli on port 80 possible

ASP MET web spplication (LURL): m&&fdﬂbﬂ / [=]

Profing mode: | Linedevel and method devel timings; all methods (most d

S0l and file [f0: | Do mot recend SOL and file 10 perfarmance | vl §

Server Settings

Specify ASP.NET
acocount details anhy if
the local user has
insuf figent
permissions to profile
the site.

Profile on: Originial port (II5 will restart] & Unused part: BO13
T Manually specify ASPNET account details i)

7] Profile chid processes

-]

AMTS Performance
Profiler confirms
which port will be

use URL:  hetp://127.0.0. 1:80 13 /dashleg *__.——l—l-'-— profiled

(st ] o |

ANTS Performance Profiler launches the IIS user mode worker process
a cut -down configuration file based on the site's applicationHost.config
Internet Explorer then starts and displays your web application.

During a profiling session you can interact with the profiler whilst your app
being profiled, and obtain results by selecting areas of the timeline.

When you have finished interacting with your web application, click the
Profiling  buttonin ANTS Performance Profiler.

« o SelectAl

# Bookmark Region

(é Stop Profiling )

(w3wp.exe ), using
configuration file.

lication is still

Stop
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Note that you can only profile ASP.NET applications running on the computer where the
profiler is installed. You cannot profile web applications that use SSL, because w3wp.exe
does not support running SSL websites outside of IIS.

See also Profiling an ASP.NET application (worked example).

If you encounter problems while trying to profile an application in IIS, see

Troubleshooting IIS profiling (http://wvww.red -
gate.com/supportcenter/Content/ANTS_Performance_Profiler/help/6.3/APP_cannot_start_
iis).

The procedure for pr  ofiling Windows Communication Foundation (WCF) services running
in IS is similar to the procedure used to profile other types of web application in IIS. It
may help to think of the service as a server in a server - client relationship.

Please note the follo wing:

9 Before you start, change the WCF client contract to communicate on the unused port
that you select in ANTS Performance Profiler (by default, 8013).

Changing the port is necessary because otherwise the client will communicate with
the copy of the ser ver hosted in 1IS, not the copy in the worker process started by
ANTS Performance Profiler.

9 Setthe ASP.NET web application (URL) to the path to the web application on the
server.

9 When you start profiling, Internet Explorer will launch.

Minimize this wi ndow and interact with your client application instead. Do not close
the Internet Explorer window during profiling; this will stop ANTS Performance Profiler
from collecting the performance data.
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ANTS Performance Profiler can profile m anaged code that runs on a Microsoft SharePoint
server because Microsoft SharePoint 2007 is implemented as an ASP.NET web application.

Please note that ANTS Performance Profiler was not designed to support SharePoint 2010,
but a workaround may allow you to profile managed code running on a Sharepoint 2010
server with IIS 7. For details, see Profiling Sharepoint 2010.

To profile SharePoint, perform the following steps:

1.
2.

Open Internet Information Server (1I1S) Manager and sto p the website.

In ANTS Performance Profiler, on the ANTS Performance Profiler Settings dialog
box, under Choose application type to profile , click ASP.NET web application

ns)

Enter the path to the ASP .NET web application that hosts your site collection . The

path should be in the following format:
http://server:port/

The server is the name of the local server and the port is the TCP port on which the
web application normally runs. If the site collection is on the root virtual directory for
the site, yo u must include the trailing slash.

Note that you must enter the path manually, because the drop -down list of available
sites does not support SharePoint.

Select the required  Profiling mode , SQL and file 1/0 , and Profile child processes
options; see Workin g with Application Settings.

Select the port on which to profile your application:

§ If you are using IIS 6 or IS 7, select Unused port  and choose a port that is not
used by IIS.
Note that this will not work if your application's code specifically binds to a specific
port.

§ If you are using IIS 5, or if you are using IIS 6 or 7 and your application binds to a
specific port, select  Original port

IIS will restart so that the profiler can attach to the port.

If IS does not restart correctly, use IS Manager to stop the website until you
have finished profiling.

The port where the application will be profiled is displayed at the bottom of the ANTS
Performance Profiler Settings dialog box.

If required, select  Manually specify ASP.NET account details and enterth e User
name , Password and Domain

ANTS Performance Profiler profiles your web application as the Windows Local System
user. If the Windows Local System user might not have appropriate permissions to
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use SharePoint site collection, enter the credentials of a user who does have the
required permissions. Note that the user you specify must be an administrator.

7. Ifrequired, change the performance counters to record; see Setting up Charting
Options.

. u Start Profil
8. Click lilahet it

Use your SharePoint 2007 site collection as normal. Any additions that you have coded,
such as web parts and lists, will be reflected in the ANTS Performance Profiler results if
th ese objects have been accessed.

During a profiling session you can interact with the profiler whilst your site collection is
still being profiled, and obtain results by selecting areas of the timeline.

When you have finished interacting with your web app lication, click the Stop
Profiling  button in ANTS Performance Profiler.

« 4 Select Al

# Bookmark Region

B Stop Profiling
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