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Streszczenie: Dokument zawiera podstawowe informacje na temat narzedzia do profilowania
aplikacji, ktore jest sktadnikiem pakietu MS Visual Studio 2005 Team Suite.

1. Wprowadzanie

Profilowanie czasu wykonania aplikacji jest nieodlacznym elementem tworzenia zaawansowanych
aplikacji. Gléwnym zadaniem narzedzi profilujacych jest zbadanie testowanego oprogramowania
pod katem czasu poswigcanego na poszczegdlne linie kodu, funkcje czy tez wigksze moduty.
Pozwala to ukierunkowac¢ proces optymalizacji na fragmenty kodu, ktére zajmuja najwigcej czasu
wykonania. Dzigki temu tzw. waskie gardla (ang., bottle neck) moga zosta¢ szybciej
zidentyfikowane 1 zlikwidowane. Jednym z takich narze¢dzi jest modut ,,performace tool” w
pakiecie programistycznym Visual 2005 Team Suite. Umozliwia on profilowanie aplikacji
stworzonych za pomoca kodu zarzadzanego, niezarzadzanego oraz aplikacji ASP.NET

2. Profilowanie aplikacji w Srodowisku .NET za pomocg ,,Performance tool”
- aktywacja profilowania (dodanie sekcji ,,performance” do rozwiazania)
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Performance Wizard -- Page 1 of 3

jii Choose the application that you want to profile (.EXE, .DLL, ASP.NET)

Which of the following available targets would you like to profile?
team3uiteExampleZ

teamsuiteExamples

Profile an executable (. EXE)
Prafile a dynaric link library (.DLL)
Profile an ASP.MET application

Wybér aplikacji.

Performance Wizard -- Page 2 of 3

iij | Specify the profiling method

The profiling method you use depends on whether wou want to examine performance For the entire
application or concentrate on examining performance For specific modules,

What method of profiling would you like to use?

() sampling
Examine performance for the entire application.

(%) Instrumentation
Examine performance for specific modules,

Wybér trybu profilowania.
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Nowo utworzona sekcja ,,performance”.



uruchomienie profilowania
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uruchomienie profilowania aplikacji (properties — szereg opcji profilowania).

Currently analvzing repaort.. .
This process may take several minutes depending on the amount of information collected From wour application,

Click Cancel to skop the analysis process,

(T )

Cancel

tworzenie graficznej reprezentacji wynikow (automatycznie po zakonczeniu wykonani aplikacji).

File Edit ‘“iew Project Debug  Tools  Test  Window  Community Help

B N=REERE™ W= A WEEREENNE ; P

eamsuiteExam...080228(8).vs

a 5= |

Performance Explorer

LS L4 B Instrumentation » 0 1]

= |.% teamSuiteExample3*
=) | Targets

Performance Re
Most Called Functions

Marne
Sysker. Randorn, Mext
\.ikeExamplez . Program. dzielenie1

raport .VSP




- analiza wynikow (raport .VSP)

teamSuiteExam...080228(8).vsp & [ Program.cs
Performance Report Summary
Most Called Functions
Marme Murnber of Calls %
Systerm.Random. Mext 2000000 100,000
...iteExample2 . Program. dzieleniel 1 0.000
teamSuiteE xamplez . Pragram.Main 1 0,000
Functions With Most Individual Work
Mame Time {msecs) %o
Svstem.Random. Mext 732151847 61,947
keamSuiteExamplez. Program.Main 449, 743026 38.053
...iteExample2. . Program. dzielenie 1 0.003304 0.000
Functions Taking Longest
Mame Time {msecs) %
...iteExample2, Program, dzielenie 1 53877.538025 06, 366
Systerm.Random. Mext 953.732957 1.769
teamSuiteExxampleZ. Program.Main 690, 675595 1.242

| =] Summary S nctions 5 CallerfCallze g Call Tree [y Allocation £ | Objects Lifetime

Podsumowanie.

teamSuiteExam...080228(8).¥sp & [ Program.cs

Function Mame Mumber of Calls | Elapsed Exclusive Time  Application Exclusive Time | Elapsed Inclusive Time | Application Inclusive Time

= EteamSuiteEHampleZ.EHe 4 54636.688199 449. 746830 55620.533549 1181.898677
teamSuiteE xampleZ Program.Mainstring[]) 1 &90.675596 440, 743026 55619, 7&3707 1151.896677
teanSuikeE xample2 Program. dzielenie 1) 1 53677.538025 0.003304 53677.538025 0.003304
teamSuiteE xampleZ Program. dzieleniez () 1 67. 724436 0.000000 67 T24436 0.000000
teanSuikeE xampla2 Pragram. cokar) 1 0.749542 0.000000 0.749342 0.000000

+-mscorlib.dll 2000001 983.845351 T32.151847 983.845351 T32.151847
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Zbiorcza informacja na temat modutéw i funkcji.

« number of calls — liczba wywotan funkcji

- elapsed exclusive time — czas spedzony w funkcji oraz funkcjach z niej wywoltywanych

- application exclusive time - czas spgdzony w funkcji oraz funkcjach z niej wywotywanych
(bez czasu w ,.,kernel mode™)

- elapsed inclusive time — czas spgdzony w funkcji

- application inclusive time - czas spedzony w funkcji (bez czasu w ,,kernel mode™)



Istnieje mozliwo$§¢ wyboru wigkszej ilosci statystyk (menu podrgczne aktywne na tabeli z
wynikami). Ich opis znajduje si¢ na koncu dokumentu.
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Functions that called teamSuiteExample 2 Program Main
Function Mame Mumber of Calls | Elapsed Excl... = Application E...  Elapsed Inclu... Application I...
Top of Stack - - - - -
Current function:
teamSuiteExample2.Program.Maini 1 690.675896  449.743026 55619.783707 1181.898677

Functions that were called by teamSuiteExample2 Program.Main

teamsuiteExamplez, Program dzielenie 1 () 1 53877.538025 0.003804  53877.538025 0.003504
Systemn, Random, Mext(int3Z,int32) 2000000 953.732957 73z2.151847 953.732957 73z,151847
teamSuiteExampleZ, Program. dzieleniez() 1 67. 724436 0.000000 67.724436 0.000000
System,Random. . ckar() 1 0.112393 0.000000 0.112393 0.000000
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Szczegdtowe informacje na temat wybranej funkcji w zaktadce ,,functions”.
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Tvpe/allocating Function Instances Tokal Bytes Allocated % of Total Bvtes

1 System.SByte[] 500336 18012096 16.969
1 9ystem.Reflection.TypeFilter 2 B4 0.000
1 System.Text.EncoderR eplacementFallt 2 32 0.000
+-System.Resources.RuntimeResourceS 1 36 0.0D0
1 System.Reflection.CustomattributeTy)| 1 20 0.000
+-5ystem.I0.BinaryReader 2 80 0.000
1 System.Runtime.Serialization.Formath 1 40 0.0D0
+-System.Reflection.PropertyInfol] 48 1372 0.001
1 System. Text.UTF8Encoding 2 56 0.0D0
ﬁ Sumnmaty fie Functions = CallerjCallee 5_, Call Tree | Ty Allocation | £ ) Objects Lifetime

Informacje o wykorzystaniu pamigci (aby byty dostgpne nalezy w opcjach profilowania ustawi¢ flagg ,,Collect NET
object allocation information” w performance->general ).

teamSuiteExam...080228{9).¥vsp & | teamSuiteExam.. .030225(3).vsp & [ Program.cs

Class Mame zen 0 Instances Collecked | Gen 1 Instances Collecked | Gen 2 Instances Collecked  Large Object H
st ] | oz | I R
Systemn, Reflection, TypeFilker 0 0 0
Syskermn, Text, EncoderR.eplacemen 1 0 0
Swskem, Resources, RuntimeR.esoul u] u] u]

Syskemn, Reflection. CustomaAktribut 1 0 0
Syskemn, I0, BinaryReader 1 0 0
Syskemn, Runtime, Serialization, Forn u] u] u]
Systern, Reflection. PropertyInfol] 47 0 0
<
=] Summary i Functions 5 Caller/Callee 5_, Call Tree [y Allacation | £] Objects Lifetime :

=

informacje o ,,dlugosci zycia” obiektow (3 poziomy pamigci Garbage Collector'a, patrz dokument CLRProfiler) (aby
byly dostegpne nalezy w opcjach profilowania ustawi¢ flagg ,,Also collect NET object lifetime information” w
performance->general).

Przyktadowe dostgpne statystyki (MSDN):

Exclusive Allocations Allocations in a function excluding all other allocations in subroutines that it
called.

Inclusive Allocations Allocations in a function including all allocations in subroutines that it called .

Exclusive Bytes Allocated Bytes allocated in a function excluding all other byte allocations in subroutines

that it called.

Inclusive Bytes Allocated Bytes allocated in a function including all other byte allocations in subroutines
that it called.

Exclusive Bytes Percent (Bytes allocated in a function / total bytes ) * 100

Inclusive Bytes Percent (Bytes allocated in a function and all other subroutines that it called / total bytes )
*100




Number of Calls

The number of calls made to the instances of this function that were called by the
parent function in the call tree.

Exclusive Bytes Percent

(Bytes allocated in a function / total bytes ) * 100

Inclusive Bytes Percent

(Bytes allocated in a function and all other subroutines that it called / total bytes )
*100

Percentage of Calls

The number of instances of this function that were called by the parent function in
the call tree as a percentage of the total number of calls to all functions in the
specified data range.

Elapsed Exclusive Time

Calculated time for a function or summary item that includes samples that contain
transition events, and excludes time from collection probes and the elapsed time
of subroutines called by the function.

Application Exclusive Time

Calculated time for a function or summary item that excludes samples that contain
transition events, time from collection probes, and the time of subroutines called
by the function.

Elapsed Inclusive Time

Calculated time for a function or summary item that includes samples that contain
transition events and time from subroutines called by the function, but excludes
time from collection probes.

Application Inclusive Time

Calculated time for a function or summary item that excludes samples that contain
transition events and time from collection probes, but includes the application
time of subroutines called by the function.

MAX Elapsed Exclusive Time

The greatest elapsed exclusive clock time (processor cycles), or performance
counter value for any one instance of this function that was called by the parent
function in the call tree.

MAX Application Exclusive Time

The maximum single application exclusive clock time (processor cycles), or
performance counter value for any one instance of this function that was called by
the parent function in the call tree.

MAX Elapsed Inclusive Time

The greatest elapsed inclusive clock time (processor cycles), or performance
counter value for any one instance of this function that was called by the parent
function in the call tree.

MAX Application Inclusive Time

The greatest application inclusive clock time (processor cycles), or performance
counter value for any one instance of this function that was called by the parent
function in the call tree.

MIN Elapsed Exclusive Time

The least elapsed exclusive clock time (processor cycles), or performance counter
value for any one instance of this function that was called by the parent function
in the call tree.

MIN Application Exclusive Time

The minimum application exclusive clock time (processor cycles), or performance
counter value for any one instance of this function that was called by the parent
function in the call tree.

MIN Elapsed Inclusive Time

The least elapsed inclusive clock time (processor cycles), or performance counter
value for any one instance of this function that was called by the parent function
in the call tree.

MIN Application Inclusive Time

The least application inclusive clock time (processor cycles), or performance
counter value for any one instance of this function that was called by the parent
function in the call tree.




AVG Elapsed Exclusive Time

The average elapsed exclusive clock time (processor cycles), P6 performance or
user-defined counter value for all instances of the function in the specified data
range.

AVG Application Exclusive Time

The average application exclusive clock time (processor cycles), P6 performance
or user-defined counter value for all instances of this function in the specified data
range.

AVG Elapsed Inclusive Time

The average elapsed inclusive clock time (processor cycles), P6 performance or
user-defined counter value for all instances of the function in the specified data
range.

AVG Application Inclusive Time

The average application inclusive clock time (processor cycles), P6 performance
or user-defined counter value for all instances of the function in the specified data
range.

% Elapsed Exclusive Time

The percentage of the total global clock time (processor cycles), or performance
counter values of the specified data segment that was spent in the elapsed
exclusive time of all instances of the function in this context.

% Application Exclusive Time

The percentage of the total global clock time (processor cycles), or performance
counter values of the specified data segment that was spent in the application
exclusive time of all instances of the function in this context.

% Elapsed Inclusive Time

The percentage of the total global clock time (processor cycles), or performance
counter values of the specified data segment that was spent in the elapsed
inclusive time of all instances of the function in this context.

% Application Inclusive Time

The percentage of the total global clock time (processor cycles), or performance
counter values of the specified data range that was spent in the inclusive time of
all instances of the function in this context.

% Time Exclusive Probe
Overhead

The percentage of the global clock time (processor cycles), or performance
counter values for the specified data range that is attributed to profiling probes in
the exclusive time of all instances of this function that were called by the parent
function in the call tree.

% Time Inclusive Probe Overhead

The percentage of the global clock time (processor cycles), or performance
counter values for the specified data range that is attributed to profiling probes in
the inclusive time of all instances of this function that were called by the parent
function in the call tree.

Exclusive Transitions

The number of transition events that occurred in all instance of this function,
excluding functions called by the function.

Inclusive Transitions

The number of transition events that occurred in all instance of this function,
including functions called by the function.

Exclusive Transitions Percentage

The percentage of transition events that occurred in the exclusive time of the
instances of this function that were called by the parent function in the call tree
compared to the total number of exclusive transitions in the data range.

Inclusive Transitions Percentage

The percentage of transition events that occurred in the inclusive time of the
instances of this function that were called by the parent function in the call tree
compared to the total number of inclusive transitions in the data range.

Root Node Recursive

Indicates if this function was directly or indirectly called recursively in this
context.




Time Exclusive Probe Overhead

The total time attributed to profiling probes in the exclusive time of the instances
of this function that were called by the parent function in the call tree.

The total time attributed to prof

Time Inclusive Probe Overheadiling probes in the inclusive time of the instances
of this function that were called by the parent function in the call tree.

Function Name

Name of the function.

Function Address

Function address in hexadecimal format.

Inclusive Percent

([Inclusive samples for the function] / [Total inclusive samples taken during
profiling]) * 100

Exclusive Percent

([Exclusive samples for the function] / [Total exclusive samples taken during
profiling]) * 100

Inclusive Samples

Total number of performance data collected for the function including
performance data for other functions that were called by it.

Exclusive Samples

Total number of performance data collected for the function excluding
performance data for other functions that were called by it.

Line Number

Location of the start of the function in the source file.

Module Name Name of the module that contains the function.
Module Path Directory location of the module.
Process ID Numeric identifier of the process.

Process Name

Name of the process.

Parent Function Address

Address in memory of the parent function that called another function.

Source File Name

Name of the source file that contains the function.

Unique ID

Hexadecimal number that identifies the function.

Unique Process ID

Unsigned integer to track the process.




