JetBrains dotTrace 3.1 Reviewer’s Guide

Welcome!

On behalf of JetBrains and the entire dotTrace development team, we want to personally thank
you for taking the initiative to review dotTrace Profiler 3.1 — our comprehensive and easy-to-
use profiling solution for the .NET platform.

dotTrace Profiler is standalone software that offers performance and memory profiling for
.NET applications, including desktop applications, ASP.NET applications running on I1S, and
Windows services.

Here is what dotTrace Profiler brings to the table:

Fastest in-class profiling tool in the market

Powerful filtering, searching, navigation and analysis capabilities

Tight integration with Microsoft Visual Studio

Automatic comparison of performance snapshots

Multiple profiling modes: 4 for performance and 3 for memory profiling

Unlimited number of snapshots can be opened and viewed at the same time

All features are instantly available from the keyboard (no switching between keyboard

and mouse)

Multiple views to examine your application from different points

Command line support allows easily integrating dotTrace into your daily build process

10. dotTrace API lets you control and utilize dotTrace’s powerful features from your own
applications
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System Requirements

Before installing dotTrace, please make sure that the following requirements are met:
e A processor with 1A32 or X64 architecture
Microsoft Windows 2000, XP, 2003 Server or Vista
Microsoft .NET Framework 1.1 or 2.0
Internet Explorer 6 or later
512 megabytes of RAM or more is recommended
40 megabytes of hard drive space
Please note: memory profiling works only with Microsoft .NET Framework 2.0
applications

Installing dotTrace

You’ll find the installer at http://www.jetbrains.com/profiler/download/index.html.

Choose your system architecture, download the corresponding installation package, and run it
to start the Installation Wizard. Follow the instructions provided.
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Getting Started

Using dotTrace is straightforward and easy. A typical profiling session consists of the
following:

Choose the application you want to profile from dotTrace (on the Welcome screen,
click Profile Application).

Select performance profiling or memory profiling as needed.

Let your application run, and/or perform specific actions in it to target certain
functionality.

Tell dotTrace when to fetch collected data (in the Control Profiling dialog, click Get
Snapshot if profiling performance or Dump Memory if profiling memory).

Review and analyze the collected data.

Save the snapshot (Ctrl+S) or export it to a file (View = Export Current View) for
later use or reference.

Capture additional snapshots and/or run additional sessions as needed.

Please see below for step-by-step walkthroughs of the typical Performance and Memory
Profiling Scenarios:

Performance Profiling

Memory profiling:

Dump memory mode

Memory difference mode
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Typical Profiling Scenarios — Step-by-step Walkthroughs

Performance Profiling

Step 1. Launch demo application from dotTrace
1. Start dotTrace.
2. On the Welcome screen, click the “Profile sample application” link. This launches the
sample application (comes bundled with dotTrace). The Control Profiling dialog also
opens:

%% Control Profi ling E] |§|El

p  Start Profiling

¥  Terminate Application

Mot prafiling O

K.eep thiz window on top

It lets you start and stop the profiling of your application and capture snapshots as you
go along.

Step 2. Profile it

1. Switch to the sample application, which runs in the background, and observe it for a
few seconds. Switch to the Rainbow mode (slower):

Text gtyle:

" Two-color [faster)

f* Bainbow [slower)

2. Click the Start Profiling button in the Control Profiling dialog. Data are now being
collected on our application.

3. After a short while (10-20 seconds is enough), click the Get Snapshot button in the
Control Profiling dialog. Data collection is stopped, and the collected data are
processed into a performance snapshot.

4. The snapshot opens:

o JetBrains dotTrace

P EPEFE e w02 [Govmmos W 3

uuuuu g Thoesd SLABTI - 1|77 e
~ % 99,53 % Mo - 0,758, 7 - O calls - Demo Demal orm i)

Call Tree: T
1 Ry Theesd 4% 6940 % MyTimes_OnTick - ,074.1 ms - 220 calls - Deno FlostingTe
s - 4 W 132% OnPaink - LIZ5ms - 3 eals - Deno FlsatingT eut OnPaintiPsn:
JErt 4 {003 % MyTimer OnTick - 30w - 17 calls - Goree DemwoForm My T

Blain View

You can close the Control Profiling dialog for now.
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Step 3. Analyze performance snapshot
1. By default, the Call Tree is shown. You can switch views in the top left-hand corner, to

examine your application from different points:
Yiews

Call Tree:
1 By Thread
(3] all Threads

Plain View
[® Hot Spots

But let’s stay with the Call Tree for now.

2. Play with the Call Tree it to see what it has to offer. There is a legend on the left-hand
side to help you figure out what all the icons mean:

£l

All tirne was spent in Functions
called by this one

@

All tirne was spent within this
function

@

Tirne was spent within this
function &M the functions it
called

P @

Main and Finalizer threads

Step 4. Locate performance bottleneck
1. The standard event handler for painting in this type of applications is called OnPaint.

The quickest way is probably to find it by name. Press Ctrl+F and start typing the
method name:

I8 Find Function r'$_<|

Enter clazz or funchion name:

OnA

* < OnPaint (PaintEventArgs) (in Demo.FloatinoText)
“# OnPaintBackground (PaintEventArgs) (in Systernindows Forms.(

£ >

[ Highlight in This Tab | [ OpeninMNewTab | [ Quickinfo |

2. The method is promptly found. Select it and click the Highlight in This Tab button:
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3. Asyou can see, a lot of calls are filtered to help you better see the call structure. You
can see the filters currently applied, and manage them, by pressing Ctrl+Alt+F:

E Filters E|

(%) Show all namespaces, except:

I anme Patterns Add...

System classes

Remove

Syztem.” Microgoft.”
Unit test framework, classes MUnit.”,cesllnit.* Codeblazt.*

("1 Hide all namespaces, except:

MHame Fatterns

1 Mo filkers

[ (]S l [ Cancel ]

4. You can hide even more system calls (which are grayed out) by clicking View -
Filters = Fold filtered calls by default.
5. Let’s inspect the OnPaint method in more detail. Select the node and press Ctrl+T.
The method is opened in its own tab:
& CPU Statistic |5 FloatingT ext. OnPaint b4 l
views = 100.00 % OnPaint
6. Expand the tree to see something like the following:

E * 100.00 % l]nPalnI: - 5,841.2%*ms - 72 calls - Demo.FloatingText.OnP air
DLE 0 2 835.2% ms - T2 calls - Demo.FloatingText.Fa

.....

You can see that it’s the SetClip functions that consume over 90% of painting time.

They are called from the user-made FastPaint method. This is where you should focus
your code optimization efforts.

7. To see the code, use the Source View pane, located at the bottom of the snapshot

screen. Click the “browse” link to locate the .pdb file. Then the underlying source code

displays:

Source Yiew: chworkiprofilentoolsidemoifloatingtext.cs

5 5 : " 2
?rlvate wvold FastPaint (PaintEwventlirgs e) Change tab size. ~

2tring text = string.Format ("{0:", myText, FP3): Et n in Yisual =
e e e e e b

£ | ¥

Ready

Also, when the corresponding solution is open in Microsoft Visual Studio, you can
click the “Open in Visual Studio” link to navigate to the code. If you edit the code, you
will be able to start profiling your new application right from Visual Studio, too!
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Step 5. Capture second snapshot and compare it with first one

1.

Another powerful dotTrace feature is opening multiple snapshots. What is more, there
is an automated snapshot comparison tool to help you detect differences between any
two snapshots. Let’s see how this is accomplished.

Press Ctrl+A to start another profiling session. The following dialog displays:

& start Application for, Profiling

Executable path: | C:JetBrainshdotTracehDemo.exe

Argurments: |

Wworking folder:

| C:hetBraing\dotTrace

Frafiling settingz

Tvpe: | Perfarmance prafiling i |

[] Start profiling immediately

(%) Record wall time
() Record thread time

(%) Tracing profiling
() Sampling profiing

Learn more about profiling modes [ Advanced > ] [ Start Application ] [ Cancel ]

Specify the application executable path and select the options as shown above, then
click the Start Application button.

The application starts. Keeping the application in the faster drawing mode, click the
Start Profiling button.

After roughly the same amount of time as in the first snapshot, click the Get Snapshot
button. The second snapshot is opened alongside the firlst one:

x|

| |
To compare the two snapshots, click the following button on the toolbar:
File “iew Tools Help

@ @ v IE‘ @ @ @ @ ?;;; &
2 CPU Statistic ]

On the next screen, you designate which of the open tabs in each snapshot will serve as
the “old” and the “new” tabs in the comparison. Select “CPU Statistic” for each and
click OK:

| © cPUsnapshot 1 | @ CPU snapshat 2

l'\1Cu:|m|:uare CPU Tabs.,.. |

[er Compare CPU Tabs rg|
Select Tabs to Compare
Old tab: REDAES
- () CPU snapshot 1 - & CPU snapshot 1
&} CPU Statistic ¢ -Ehepu statistic
.. [[2 FloatingText.OnPaint ¢ [[Z FloatingText.OnPaink

=8 (&) CPU snapshot 2
L cpu statistic

=8 @ CPU snapshot 2
.. ZpCPU statistic

l l Cancel
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7. A comparison snapshot opens. It can be used just the same way as regular ones. It
displays function timings and function call counts as so:

=% +4.77 % Thread #1466792 - 417.1 ms
E‘ W +4.7T7 % Main - 417.7% ms - Demo.DemoForm.Main)
LW T +4.77% 417.7% ms

B % -37.63 % MyTimer_OnTick - -3 9% ms - +357 calls - Demo.FloatingText.M

=W T -37.71 % -3,300.9% ms - +]
- % -48.09 % OnPaint - -4,208. 7% ms - +516 calls - Demo.FloatingText.OnPa
El W -48.28 % FastPaint - -4,225.%% ms - 4516 calls - Demo.FloatingText
L @@ -36.72 % -3,213.5ms - -63 calls
- @ ] -24.84 % -2,173.8% ms - -69 calls
- @) +7.40 % 45,0 ms - +449 calls
- @ +5.83 % 510.1ms - +516 calls

indicate improvements in performance. Increases are shown in red.
9. So, what do we get from this comparison? In roughly the same total CPU time, the
OnPaint method consumes significantly less time than before.
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Memory Profiling: Dump Memory Mode

About this profiling mode
The Dump Memory mode allows you to check what objects are currently loaded in memory,
which functions allocated them, and more.

Step 1. Launch MemoryDemo application from dotTrace
1. Download the MemoryDemo application package from
http://www.jetbrains.com/profiler/documentation/memorydemo.zip. Unzip the file to
your computer.
Start dotTrace.
3. On the Welcome screen, click the “Profile application” link. In the following dialog,
enter the MemoryDemo application execution path and select the options as shown
below:

no

'& Start Application for Profiling

Executable path: | C:hwork S Profilerstoolz bk emonDemob M emonDemo. exe L |E]
Argurents: | L |E]
Wworking folder: | C:hwork S Profilerstoolz b emorDiemo |E]

Frafiling settingz

Tvpe: | kemory profiling M |

Record allozation callstacks
Start recording immediately

[ ] &llow recording garbage information [ ] &llows recarding finalized object information

Learn more about profiing modes [ Start Application ] [ Cancel ]

4. Click the Start Application button. The MemoryDemo application starts, and the
Control Profiling dialog opens:

#% Control Profi ling E| |§|El

P Mark Memory

Dump Memory

Discard Allocations

Recording allocations O

k.eep this window on tap

L5
¥ Terminate Application
L5

It lets you start and stop the profiling of your application and capture snapshots as you
go along.
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Step 2. Profile it

1.

Ao

This demo application lets you draw simple shapes such as triangles, rectangles, and
ellipses. We will draw a few of each type and then dump the current memory state to
see what objects remain in memory.

Click the Auto Draw button:

File  Draw

@leﬁﬁ’.«f]

The application will draw a few random shapes.
After a few items of each type are drawn, click the button again to stop the drawing.
Click the Draw Triangle button:

File  Draw

ibxlﬁﬁ’

Enter a number, for example, 10, and the application will draw 10 random triangles.
In the Control Profiling dialog, click the Dump Memory button. The current
application memory state is dumped, and a memory snapshot displays:

E JetBrains dotTrace

File Wiew Tools Help
=] = M D RE 8RO
L= PHFEH £ @RI E || {H# Memary snapshat 2 K
2 Roots l
Yiews Classes Objects Memor.. * Heldobj.. Held memo. ..
. B0 16.30 % System.Dbjeck [] 67,706
Dlaes' ; SPI_115.57 % System.String 752 33,086 752 33,086
Class List EPC110.28 % System.EventHandler ga3 21,356 657 26,096
Namespace Tree  6.77 % System Byte [] 1z 14,394 1z 14,394
Outgoing Ref i J[] 3.30 % System.Collections. Hashtable.bucket 43 7,008 460 24,983
UtgoINg REIerences: L1504 System.Collections Generic, Dictionary- 1 6,704 1 6,704
% By Objects 233 % System Windows.Forms.PropertyStors &0 4,960 306 10,856
% By Classes P 1.77 % System.Int32[] 31 3,772 31 3,772
all i I ) _59 1.71 % System RuntimeType 152 3,640 152 3,640
ocation free: 29 1.53 % System,ComponentModsl, EventHandle 163 3,260 885 0,444
] By Thread 9 1.53 %  System Windows.Forms,ButtonInternal k 2z 3,256 2z 3,256
3] aAll Threads _59 1.53 %%  System.Windows . Forms. ToolStripItem 22 3,256 22 3,256
9 1.43 % System.Object 253 3,036 253 3,036
Summary _5‘? 1.26 % System.'Windows,Forms.Inkernal, Device 42 2,685 128 6,092
_S‘P 1.11 % System.Collections, Hashtable 42 2,352 4aq 26,807
4,145 objects Fi11.03 %  System Windows Forms.PropertyStore 55 2,200 55 2,200
212,563 bytes =9 0.96 % System Windows Forms, ToolStripPane 8 2,048 146 6,508
Caloulating held obejets. . =9 0.88 % System Drawing SolidBrush 52 1,872 52 1,872
Calculating held bytes... 410,74 % System UInt6 [ 1 1,584 1 1,564 ¥
Source is not availahle for arrays
Ready

NOTE: Do NOT close the demo application just yet.

Step 3. Analyze memory snapshot

1.

The Class List, which is the default view, shows all classes of objects currently
allocated in the application's memory. For each class, the following information is
provided in four columns:
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Clazzes Objectzs . Memory, bytes * Held objects . Held memary, bytes

16.30 % System.Object [] 34,640
WL 1557 % System.Skring 752 33,086 752 33,086
_? 110,28 % Svystem.EventHandler 633 21,856 6a7 26,096

e Objects — all objects (instances of a class)

e Memory - total memory consumed by all objects of a class

e Held objects — all held objects of a class, i.e. those that would be deleted from

memory if the class were to be deleted

¢ Held memory - total held memory of a class
On the left-hand side, you can find a snapshot summary and a legend to help you figure
out the notation.
Also on the left-hand side of the screen, let’s switch to another view, the Namespace
Tree:
Yiews

Classes:
Class List
MNamespace T

Outgoing References:
In this view, classes are grouped by namespace, and this makes it easier for you to find
particular classes. In our case, let’s look at the classes responsible for drawing.

Expand the MemoryDemo namespace node:

2 Roots ]
Yiews Mamespaces and Clazses Objectz Memar.. * Held obj.. Held mema...
-3/ 98.20 % System 4,043 2008, 735 4,175 211,375
Classes: = [ 1.21 % MemoryDemo 40,570
= a Yo oty Cemmo 5 == F05 0,570
Class List =% 1 0.39 % (DemoCantrol. TriangleDraw 73 a8 46 1,656
Namespace Tree | |9 10.21 % Demorom 1 458 586 35,914
i L .1 0.20 % (Gemocontrol.RectangleDraw 1) 420 30 960
L 18 RO 1 0.16 % (Cemocontrol. ElipseDran ey 336 24 765
“u By Objects ¢ ' 0.14 % DemoCantral.IDram (] z 288 102 3,672
% By Classes =P 0.11 % Demacontrol 1 236 118 4,640
- [(30.59 % Microsoft 4 1,264 =0 1,328

Here you can see the DemoControl.EllipseDraw, DemoControl.TriangleDraw, and
DemoControl.RectangleDraw classes.

Their object counts should correspond to the ones you see in the MemoryDemo
application, which should still be open. Look at the bottom status line of the app to see

its counts:
Rectangles: 15 Elipses: 12 Triangles: 23 0]

Of course, the exact numbers will differ in your particular run, but they should still
perfectly match the ones reported in the memory snapshot.
Any subsystem of your application can be opened in its own tab for closer inspection.
Let’s open the TriangleDraw class in a new tab:

- {3 1.21 % MemoryDema 54 2,564 705

_9 [ 10.20 % DemoControl.RectangleCra *5Open Reachable in New Tab Shift+Ctrl+T
~EPLC10.16 % DemoContral EllipseDraw Open Held in Mew Tab Shift+T
~ECJ0.14 % DemoControl.IDraw []

_9 0.11 % DemoConkrol

Copy Subtree Shift+CErl+iC
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10.

This allows us to become familiar with the rest of the views, which can also be very

helpful. Click the following views to see what they offer:

e Outgoing references, By Classes — shows all objects references by
DemoControl.TriangleDraw

e Incoming references, By Classes — shows all objects that referenced objects of the
TriangleDraw class, grouped by class

o Allocation Tree, By Thread (available only when the “record allocation
callstacks” option is selected when you start the application for profiling) — shows
the Call Stack with the allocations tree

Switch to the Allocation Tree, By Thread. It should look as follows:

4 Roots K]

Yiews

29 DemoControl. TriangleDraw
Call stack

B w ™ 100.00 % Thread #1412776

Classes:

(=~ % 100.00 % Main - MemoryDermo. Program.Main()
Class List :

ERVES

MNamespace Tree
Outgoing References:

% By Objects

% By Classes

Incoming References:

EReE
ERVES
ERYE S
e

=R

we M

T
B | |
|

[*
+

R By Objects

R By Classes
Root Paths:

A Shortest

A Merged Shortest
Allocation Tree:

[&] By Thread

[ all Threads
This shows exactly which functions allocated the instances of the TriangleDraw class
(or any other class, if we focus on it).
Now, scroll to the right for allocation statistics. It is easy to make sure that 13 triangle
objects were allocated by the timer function (the ones created in the auto-draw mode),
while 10 were allocated by the Control class (the ones created manually).

Claszes
100.00 % MemoryDemo, emoControl. TriangleDraw

0 0 Objectz *
ad #1412776 u] u] 23
n - MemoryDemo.Program.Main{) [ 23

¥ 100.00 % FPushMessageloop - System.'Windows Forms, Application.ComponentManager.FPushMessa 0
W F
=-¥F

= O Kfimersy

B w1 ¥ (Lontraly

So, what is the bottom line here? You know dotTrace can be trusted to examine the
current memory state of your applications from multiple points of view.
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Memory Profiling: Memory Difference Mode

About this profiling mode

To view the difference between two application memory states, you can mark the start and the
end of a time interval, and then capture a snapshot containing the difference. A difference
snapshot lets you see how much new memory was allocated and how much was released
during the marked time interval.

Step 1. Launch MemoryDemo application from dotTrace
1. Download the MemoryDemo application package from
http://www.jetbrains.com/profiler/documentation/memorydemo.zip. Unzip the file to
your computer.
Start dotTrace.
3. On the Welcome screen, click the “Profile application” link. In the following dialog,
enter the MemoryDemo application execution path and select the options as shown
below:

n

'& Start Application for Profiling

Enecutable path: | C:AwarkhPrafilerstoolz M emaorDematytdemonD emo. exe w |E]
Argurents: | L |E]
Wworking folder: | C:hwork S Profilerstoolz b emorDiemo |E]

Frafiling settingz

Tope: | kemary prafiling M |

[ 1Record allocation callstacks

Allowe recording garbage information [ ] &llow recarding finalized object infarmation

Learn more about profiling modes [ Start Application l [ Cancel ]

4. Click the Start Application button. The MemoryDemo application starts, and the
Control Profiling dialog opens:

£% Control Profiling E| |E|rg|

b Mark Memory
| Dump Memory
2  Terminate Application
r,
Recording allocations unawailable O

K.eep thiz window on top
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Step 2. Profile it

1.

Ao

This demo application lets you draw simple shapes such as triangles, rectangles, and
ellipses. We will draw a few of each type, erase them, and then see what objects remain
in memory that shouldn’t be.

Click the Auto Draw button:

File  Draw

@leﬁﬁ’.«f]

The application will draw a few random shapes.

After a few items of each type are drawn, click the button again to stop the drawing.

In performing memory difference profiling, we are interested in seeing the difference
between a Point A and a Point B of our application. We will do this with the manual
shape drawing mode.

So, to mark “point A,” click the Mark Memory button in the Control Profiling dialog.
Click the Draw Rectangle button in the MemoryDemo application:

|E Demo

File  Draw
AR ALY
b

Enter a number, for example, 17. The application will draw 17 random rectangles.
Mark “Point B” by clicking the Get Snapshot button in the Control Profiling dialog.
The memory snapshot representing the difference between Point A and Point B

displays:
’d'_ JetBrains dotTrace E|@|E|
File Wiew Tools Help
=] THEFE |§|® @ W2 ||@Mem0rvsnapshot1 o
# Roots l
Yiews Clazses Objectz  Memor.. + Held obj.. Held mema...
Classes: B I 14.72% System.String 743 ] 743 g ~
. EC114.70% System.Object [] a7 32,824 1,280 70,496
Class List EPLC112.02% System.EventHan 839 26,848 543 31,088
Namespace Tree  []'6.44 % System.Byte[] 12 14,394 12 14,394
_ . _9 4.26 %o System.Windows,Forms, Cu 340 9,520 341 9,855
Outgoing References: 115 00 0, Syerem. Callections. Generic 1 6,704 1 6,704
s By Objects F2.88 % System.Collections, Hashk: 39 f,432 44t 24,133
% By Classes 1 2.49 06 System,Windows, Forms, Pr 67 5,564 344 12,172
' 1.69 % System.Int32 [] 31 3,772 3 3,772
Summary 29 1.63 % System.RuntimeType 182 3,640 182 3,640
_9 1.52 % System.ComponentModel B 170 3,400 1,051 35,672
4 568 objects _9 1.46 % System.Windows,Forms,BL zz 3,256 e 3,256
223,353 bytes P 1.46 %  System.Windows.Forms. Te 22 3,256 22 3,256
4,568 held objects 9 1.35 % System.Dbject 252 3,024 252 3,024
223,353 held bytes 1 1.07 % System.Windows, Forms,Pr &0 2,400 &0 2,400
_9 0.95 % System,Collections, Hashti 35 2,128 476 25,733
Legend _9 0,92 % System.Windows,Forms, To g 2,048 146 6,808
3?0.83% System. Windows, Forms, Co 33 1,845 (=1} 2,376 .

Cannot find POB file for SOWINDOWSiassembGAC_32mscorlibl2.0.0.0__h77a5c561934e08%mscarlib.dll (browse. )

Feady

NOTE: Do NOT close the demo application just yet.
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Step 3. See what Memory Difference is about
1. Snapshots created in this mode will have the Memory Difference toolbar enabled:

EEEELE

These buttons represents filters that let you see the following types of objects:
e Live objects — all objects currently allocated

scenario)

New objects — all live objects created after Point A

Dead objects — all objects deleted before Point B

New and Dead objects difference

Garbage Objects — objects created after Point A and deleted before Point B
Finalized Objects — objects deleted by the finalizer (unavailable in this

We will use them later to check the states of some objects we created.
2. Switch to the Namespace Tree view:

Yiews

Classes:
Class List
Mamespace T

Outgoing References:

3. Select the MemoryDemo namespace node and click Ctrl+T to open it in a new tab:

2 Foots 4 MemarpDema
Yiews
Classes:
Class List
Mamespace Tree
Outgoing References:
* By Objects

X]

Clazzes

o

2.
£
£
By —-—

3?9.31 % MemoryDemo.DemoControl EllipseDraw
_9 9.19 % MemoryDemo.DemoControl 1

Objects
26.17 % MemoryDemo. DemoControl. RectangleDraw 24
17.76 % MemoryDemo.DemoForm

13.24 % MemoryDemo.DemoCountForm

12.62 % MemoryDemo.DemoControl. TriangleDraw
11.21 % MemoryDemo.DemoControl.IDraw []

[ T % B w B

4. The numbers of objects of each shape (rectangle, triangle, and ellipse), as reported here,
correspond to the ones provided by the application (see the running application to check
these). However, the objects we created manually, after Point A, should show up as

New objects.

5. Click the New button on the Memory Difference toolbar:

o s o
$|@|@ =F il |5;‘_Er--19m|:|ry snapshot 1

x|
Clazzes Objects
ﬁ. 43.75 % MemoryDemo,DemoControl.RectangleDraw
9 131.25 % MemoryDemo, DemoCountForm 1
£|]I:| 25.00 % MemoryDemo, DemoControl.IDraw [] 1

As you can see, exactly 17 RectangleDraw objects were created after we marked

memory.
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Step 4. Perform more actions in demo application
1. To see the difference between New and Dead objects, and some Garbage Collection
information, we need to erase and draw some more shapes.
2. Switch back to the MemoryDemo application and mark memory again (click the Mark
Memory button in the Control Profiling dialog).
3. Click the Clear button:

I'El'_ Demo

File  Draw

P b [ @ A

All objects are erased.

Draw several triangles (use the Draw Triangle button). We use 22 in this example.
Now, erase these triangles by clicking the Clear button again.

To capture the second memory snapshot, click the Get Snapshot button in the Control
Profiling dialog. The second snapshot is opened in addition to the first one:

|é| RO L || Memory shapshot 1 \|  Memory snapshot 2 R

o as

Step 5. Analyze second memory snapshot
1. Let’s see the recorded Garbage objects. Click the Show Garbage Objects button on
the Memory Difference toolbar:

|é| @ @ B @,\ 2 | Mernory snapshiot 1 \i [## Memary snapshot 2
L\qSth Garbage CObjects |

For easier navigation to the classes we want to see, switch to the Namespace Tree view.
3. Open the MemoryDemo namespace in a new tab:
4 Roots 3] M ermaryD ema - 3 }

Yiews Clazzes Objectz | Memory, bytes  +

no

a" 100.00 %% MemoryDemo.DemoControl. TriangleDraw

Classes:
Class List

4. This shows that exactly 22 TriangleDraw objects were collected by the garbage
collector between Point A and Point B.

5. But where are the other 23 Rectangles, 9 Ellipses, and 9 Triangles we erased also?
Well, they were deleted after we marked memory; however, they were created before
we marked memory. This is why they can be seen as Dead objects.

6. Click the Show Dead Objects button on the Memory difference toolbar:

Z D @r\%%|§| 5 & Me

b4 ] L\g| Show Dead Ohjects |

15 of 18



The 24 + 9 + 9 dead objects show up here:
a 2 |§| %% @ i | & Memary snapshot 1 \| {# Memary snapshot 2

x|
Clazzes Objects kMemom, butez
¥ 12596 % MemoryDemo,DemoControl. TriangleDraw 9 24
120,19 % MemoryDemo,DemoControl.EllipseDraw a 252

7. We can also see them in the New and Dead Obijects Difference filter:
2@ |$| @ = | & Mernory snapshot 1 \| [ Mernory snapshot 2

X|
Clazzes Objects | kMemorn, butes
ﬁ’ MemaryDema, DemoControl.RectangleDraw
=% MemoryDemo, DemoControl. TriangleDraw -9 -324
MermaryDermo, DemoControl.EllipseDraw -9 -252

The figures are negative since the number of dead objects is subtracted from the
number of new ones for each class.
8. So, what is the moral of this story? If your application seems to fail to delete some

objects, possibly leading to memory leaks, profiling for Memory Difference may be the
right answer.
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Other features

Integration with Microsoft Visual Studio

You can start profiling applications from Visual Studio with the click of a button. Run
dotTrace with the button to profile the StartUp project of your solution.

Additional performance profiling modes

dotTrace offers two additional performance profiling modes: Sampling profiling (as opposed to
Tracing profiling) and Routine thread time measurement (as opposed to Wall time
measurement). A total of 4 possible profiling modes are available by combining

o Sampling profiling is a profiling method which is up to 30 times faster than regular
tracing profiling, but at the expense of lower accuracy. It is extremely useful for at least
two profiling scenarios: first, quickly getting a general idea of your application's
performance, and second, profiling for extensive periods of time, up to many hours
long.

¢ Routine thread time is measured by a thread-specific timer which is paused when its
thread is paused. Using this mode, dotTrace can measure the contribution of individual
threads in multithreaded applications, reducing interference between threads.

ASP.NET Applications Profiling

dotTrace also profiles ASP.NET applications running on 1S, versions 5.x and 6.0, or on the
ASP.NET Development Server. Simply click Profile Web Application on the Welcome
screen, specify the start page URL of your web application, and profile it the same way as any
desktop program.

Command Line Options
If you prefer using a command line to control dotTrace, you can profile applications, open

snapshots and generate reports from any batch script by using the command line options
provided with dotTrace (the detailed list of options is provided in the online help).

Profiling API

dotTrace allows you to control its profiling functions from within the application being
profiled, with the help of its Profiling API.

To use the API for profiling your applications:
1. Reference JetBrains.dotTrace.Api.dll (located in the dotTrace installation directory)
in your application project
2. Surround the source code you want to profile with the following pattern:
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JetBrains.dotTrace.Api.CPUProfiler.Start();
//Here goes the code which you want to profile
JetBrains.dotTrace.Api.CPUProfiler.StopAndSaveSnapShot();

Start the profiled application from within dotTrace, and in the Control Profiling dialog, clear
the Start profiling immediately checkbox.

Additional Information

You can find the general product overview and the detailed list of features at the official
product site at http://www.jetbrains.com/profiler.

Contacts

Ann Oreshnikova Alexander Morozov

Marketing Director Marketing Manager

JetBrains, s.r.o. JetBrains, s.r.o.

E-mail: pti@jetbrains.com E-mail: alexander.morozov@jetbrains.com

Thank you for reviewing and considering JetBrains dotTrace!
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