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Instructions apply to versions 9.0 update 9 and above, screen captures
are taken in Windows* environment, but apply to Linux* as well,
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Getting the Most Out of Intel® VTune™
Performance Analyzer

= Make sure your application is compiled in Release Mode
= Ensure you have symbols for your application by compiling with

= Have areproducible “workload" for your application and run it the
same way every time you profile

- Make sure you are running the parts of the application you
want to optimize

How To Set Up a Basic Sampling Project

= File > New Project
= (Choose Sampling Wizard

= Fillin name and location and click OK

New Project

Select one of the following to help you create a project and an Activity.
Categoy:  |Analyzer Projects | [Create an Activity with the (e
zampling data collectar. Using
# Quick Performance Analysis Wizard hor-intrusive samp_ling, the Help
1y Complete Setup Wizard Y Tune analyzer will collect and

display spstem-wide software
perfomance data, including that
of your application and

Call Graph Wizard operating system.

Advanced Activity Configuration

| Counter Monitor Wizard

Project Mame: ‘M}l Project

Project Location: ‘CZ\VTUHS Projects i

= Select the appropriate type of profiling
= Enable generation of tuning advice if desired

= (lick Next

Sampling Configuration Wizard

Select lype of profiling
o windows* Aefindows® CE ALinus® profiling

" Java® profiling

" MNET" profiling

Tuning Aszistance

™ Automatically generate tuning advice

Hirtt:

Select type of profiing and the wizard will walk pou through the remaining steps to configure
the sampling collector bazed on your selection.

| Mext » | | Cancel | Help

Select the application to profile, fill in command-line arguments if
needed, and select the working directory

Leave the Run Activity when done with wizard box checked

Click Next

Sampling Configuration Wizard for Windows*/Linux™ Environment (5t... |E

Machine Mame:

| o =

Application
Application to launch: ™ Mo application ta launch

|E:\Program Files\IntelTune\Examples’\y TuneDematR .

LCommand line argurments:

‘whorking directory:
|E:\Pr0gram FilestIntely'TunetExamples®y TuneDematR

[ Modify default configuration when done with wizard
Hint: W Bun Activity when done with wizard

Specify the executable that launches the modules you wish to analypze.

Finizh Cancel Help




Intel® VTune™ Performance Analyzer—How-To Guide

Select additional Modules of Interest if needed

- Only needed if your application launches other processes
you want to sample

Click Next

Sampling Configuration Wizard for Windows™/Linux™ Environment (St...

Hint:

The YTune(Tk] Performance Analyzer will extract and zave the symbol information for these
modules for later uge.

Finizh | Cancel | Help

< Back | MNest » I

= Leave the Sampling mechanismradio button at default

- Change Stop collection checkbox to sample application for
fixed time period if needed

= Click Finish

Sampling Configuration Wizard for Windows™/Linux® Environment (St...

Sampling mechanism

" Time-based using 05 Timer

% Event-bazed using processor counters

Stop collection

[ After a duration of 3

v When the application terminates (before duration completes)

zecond(s]

Ewvent Group(s] to collect for Tuning Assistance

I~ Modify default configuration when daone with wizard

Hirtt:

In order to generate more tuning advice [with more workload runs), select maore event A~
groups from the list above. See the Tuning Methadologies section of the online help for

Cancel | Help

| Fiish |

< Back |

= Intel VTune Performance Analyzer will launch your application
= Wait for the data collection to complete and load
= Optionally rename the Activity using the Tuning Browser

= View the data (see How To Interpret the Data)
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How To Interpret the Data

Understand the interface
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1. Tuning browser allows access to each sampling activity
2. Center pane has spreadsheet-like view of all data

3. Event pane shows list of events and their values for the
highlighted process in the center pane

The Sampling Wizard profiles using two events (All active
processes on the system will be sampled):

= CPU_CLK_UNHALTED: CPU cycles when a core is active
= INST_RETIRED: Instructions executed

TOZIX 19274000000 21426000000 C:

2 1] [ 0,000

CPU_CLK_UNHALTED INST_RETIRED | Clocksper | CPU_CLE_UNHALTED INST_RETIRED CPU_CLE_UN INST_RETIRED |
sempies samples | Instruchon... | % I = events Events
s 222,000,000 142000000 C:

024% 132,000,000 74,000,000 C:
oz 114,000 34,000,000 C:
0.06% 92.000) 16,000,000

0.39% 30,000 120000000 C:
03 76,000,000 100,000,000 C:
014% 74,000,000 42000000 C:
.z% 70,000,000 £E/000.000 C.
010% 50,000,000 32000000 C:

0.04% 46,000,000

12000000 C: _
v

1. Samples columns show the number of samples taken for
each event

2. CPl automatically calculated
3. % columns show the distribution of samples across data rows

4. Events columns show actual numbers of events, calculated by
multiplying the number of samples times sampling frequency

= |n order to minimize impact to the system, samples are only
taken periodically

= for an event like CPU_CLK_UNHALTED (an active CPU cycle), a
sample might be taken only after every 2,000,000 events

- The sampling frequency (ie 2,000,000) is known as the SAV
value (Sample After Value)

= Different events may have different SAVs

= for a particular event, you can choose to concentrate on either
samples or events to determine hotspots

CPU_CLK_UNHALTED INST_RETIRED (Clocksper CPU_CLK_UNHALTED INST_RETIRED | CPU_CLE_UM _ | INST_RETIRED E
R samples: | saples Instruction.. % % | evenis | everis |
MobilePlayerT ray.eve 10713 0.300 (X nax Q 21.426,000.000 C
services.exe 7l 1563

9,490 samples * 2,000,000 SAV = 18,980,000,000 events occurred

Navigating through the data

S EFEEEE PEEE|A@E
CPU_ _ INST_R  Clocks CPU_CL | INST_R | CPU_CLK_UNH INST_RETIRE
zamipd zamples 3 4 avents

Segmenl DI

14 100 Z F
E76 1754 0385 TOEX  4243% 1352000000 3508000000 DFFFFFFFF  Ouel
59 1640 0365 B3EX I967% 1193000000 3280000000 DxFFFFFFFF  Owd)

340 388 08650 3% GE0000.000  TIG.000.000 DFFFFFFFF - Ol
22 3} B33 24w 458,000,000 72000000 OFFFFFFFF - Oxd-
126 235 0536 1.34% 56X 252,000,000 470,000,000 OoFFFFFFFF DwdE
2 3 TEET 0% 007X 45,000,000 E.000.000 DuFFFFFFFF DuE0

B 0 0000 0O0B% QOO 12,000,000 0 DFFFFFFFF  Oubt

1. Double-click a row in the center pane to drill down to a new
view of the data

2. Functions will be sorted in descending order; functions with
the most samples of the CPU_CLK_UNHALTED event are called
"hotspots”

3. Drill down to thread, then module, then hotspot view

Navigating through the data

=E-5 BEEE|JLL AV BES @
Addredx |Line| Source |lcPu_c|msT_A
flomt mase(NZ) = { 1.0f ) B

Ox1000N 52 -
E for{i = 0: i < Ni; i+4)
5 [

Ox1022 56 fori{j = 0; 3 < NZ; J4+4)
[

57
Ox102C 58

53

60 }

asse()] = asse[)] + asse[31] / (Iloat) sgrt(asse[)]): 4,783 75

61

0x103F 62 for(j = 0; j < N2; 3++)
63 [

0x1048 64
65 ¥
|« 3¢ 3™
hddress Sige Funetion ©Class |CPU_CLK UNHALTED.CORE (112) INST RETIRED.ANY (112) A
————— ————-|-—- Selected Range —-- |—-————

T 4= aszse(]]: 2,626 33

0%1060,  0x40[test_ir &76 1,754]
I 0x1040 0x40/cest ifl EEE 1,640(%
< >

1. Switch between source, assembly, and combined views

2. View samples for each line of code



How to Set up Event-Based Sampling = In the Configure Sampling dialog, go to the Events tab

= Setup a project using the Sampling Wizard in the same way as a = Select Events from the list, and click Add

Basic project until step 3 = An appropriate SAV is determined based on the CPU frequency,

= (Check the Modify default configuration box but it can be changed if desired

= Intel VTune analyzer will run the application more than once

Sampling Configuration Wizard for Windows®Linux™ Environment (St...

depending on the number of events selected

Machine Mame:

| J Remote ... Configure Sampling

Application . Evenls
Application ta launch: [ Mg application to launch Genersl | Evert Ratios
|E:\Program Files\Inte\yTurneExamples\y TuneDematR Evert Goups: [.ﬁ.l Everis :i
Lommand line arguments: Ayallable Events
| RAT_STALLS PARTIAL_CYOLES #
o RAT_STALLS.ROB_READ_PORT
Wwoarking directary: RESOURCE_STALLS ANY
|E:\Program Files\IntelWTuneExamples'W TuneDematR :Eggﬂ:g g{:ﬁ ES::IIIISS CLEAR
RESOURCE_STALLS LD_ST e
v Modify default configuration when done with wizard L1 ¥
Hink: ¥ Bun Activity when done with wizard
- : Selected Everts: Al Eghn. |  Remwe |
Specify the executable that launches the modules you wizh to analyze.
[ Event Name | 5 arnple Ao |
RESOURCE_STALLS ANY 100000
UOFS_RETIRED.AMY 2000000
INST_RETIRED AMY 2000000
< Back Firich | e | Help CPU_CLK_UNHALTED CORE o 2000000
. . - Evert descriphi
» Continue through the next screens and click Finish e e ey e e |
more detals on the selected evert thlrfmmrm. {
= In the Advanced Activity Configuration dialog, choose Sampling Calbration nas: 0
. . . Sampling unz 1
from the Data Collectors list box and click the Configure button 9
Hink:
— add events foom Evert Groups, Depersding on the processod, one of mone event: vl s
ed Activity Configuration 7] m per . I Caltwate 5 amphe Aftes Valse iz checked in the General tab, nns wil
Giereral ]
Diata Colachors: Auppbeatioryodubs Profles:

[72]5 amging| [ vhursdzing  New. | ok | Caes | pek | Hen |
oo ]|
;»u T Load ] 1. Two new events have been added, and SAV values automatically set
Q 2. Sometimes more than one run of the application will be needed

_ Gy | _Bemowe |
Name: [Acthy] (5 amping] Dirsbon: 0 sscond(s] ™ Sz with data collection paussed

= After selecting your events, click OK on the Configure

Hirt Sampling dislog

Acdd "Mew..." dals collecion bo customize the dats that i collected when unning the Activity. O ptionall,

ackd "New." spphcalion/module piohies o define the appheatiors madules hat hi I-u.ndu"pmli: . Cli o . . .
e e b e e e Click OK on the Advanced Activity Configuration dialog

= Intel VTune will run your application one or more times while

OK |  Concel | wee |

collecting data

= After the data loads, rename the activity if desired and analyze
the results

*Other names and brands may be claimed as the property of others.
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