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Intel VTune ™ Amplifier XE

Concurrency Analysis

For Concurrency analysis,

Stack sampling is done Just lIKe IN = concurrenc, e TS Pt © Intel VTune Amplifier Xt
Hotspots analysis type e e

Wait functions are instrumented
(e.g. WaitForSingleObject,
EnterCriticalSection)

Signal functions are instrumented
(e.g. SetkEvent,
LeaveCriticalSection)

I/O functions are instrumented
(e.g. ReadFile, socket)

Has the ability to also display 1 R T ,
utilization based on CPU Usage crmemeree [ I L L

Has newer metrics such as
“overhead” and “spin” time

Thread Concurrency
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Intel VTune ™ Amplifier XE

Parallelism/Concurrency Analysis

8 concurrency - View hotspots colored by thread concurrency £ @ Intel VTune Amplifier XE 2011

%) Bottom-up |+ Top-down Tree

AnalysisType| |B.-; Collection log| | ¥l Summary

CPU Timew Wait Time tack(s) selected. Viewing <
Elapsed Time Madule Current stack i 100.0

Idle

B doSomeWork 6.2095 client.exe
nelDataParallel mp2 4.?455. 3 e

2.
ntdil.dll!RtIniti

06655
0.271s
00945

=+ | Ruler Area

mainCRTStartup {0x440)
renderWark (Ox1870)
aiWork (0x1873)

particesWork (i | | | | | et Transition
networkThread (0 | | [ Mk CPU Time
veomp: :PersistentT. .. [

veomp: :PersistentT. ..
veomp: :PersistentT. ..

P —— | WA ] mainCRTStartup (0x440)
— renderWork (| 70)
CPU Usags particlesWork (0x
aiork (0x1878)
networkThread (]
woomp: PersistentT. ..

Frames over Time _
wvoomp: PersistentT. ..

n < [ wcomp::PersistentT...

ters are applied. [Re QMU Thread woomp: :PersistentT...

Thread Concurrency

Software & Services Group, Developer Products Division (' (] ,]

39 Optimization Notice DCopyright@ 2010, Intel Corporation. All rights reserved. *Other brands and names are the property of their respective owners. Software



VTune™ Amplifier XE

Terminology used

« Concurrency
— |s a measurement of the number of active threads

1sec 1sec 1sec 1sec 1sec 1sec 0

2 3 4
Threads
running 1 2 1 1 2 3
Software & Services Group, Developer Products Division ('ntel,]
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Sample Concurrency View

JFunction /Thread /Call Stack

neParticlesWork
[ particlesWork
[H'WaitForSingleObjectEx
[ [TBB Dispatch Loop]
[+ render k
[FI[TBB parallel_for on class
# aiWork
[* networkThread

[# main

Threads

" Selected 1 row(s):

CPU Timew
DIdle B Poor O

Ove..
Bidesl @ '™

10.067< (NN Oms

2,693
0.479: 1l
0.190<|
0172:<|
0.040s

0s

0s

0s

Oms
Oms
190.07
Oms
40.015
Oms
Oms

Oms

Oms

Wait Time
Module
DIdle B Poor 00Ok B

thhb.dll
client.exe

client.exe
client.exe

client.exe

Function (Full}

. WaitFo

networkThread(...

main

1 stack(s) selected. Viewing lofil

Current stadk is 100.0% of s
67 of 10,06

frrr

SomeParticles

Ruler Area
¥ Frames
Threads
(] Running
| Waits

Wby CPU Time
ser Tasks

Transitions

CPU Usage

CPU Usage

Thread Concurrency

L Mo filters are applied. b Module:Thread: Pru:u:ess:

ik CPU Time
Thread Concurrency

[

Mk Concurrency

Frame Rate

Mk Frame Rate

o I e Ta UGG ] Only user functions -

L

41

Software & Services Group, Developer Products Division ('ntel,]

Optimization Notice DCopyright@ 2010, Intel Corporation. All rights reserved. *Other brands and names are the property of their respective owners. Software



Lab 2
iIng Concurrency

NYIES

N
=
g
-
<

intel.

Software



Analysis Types

L. ock and Waits

« Shows how an application is utilizing available
CPU cores
* Helps identify the cause of ineffective utilization,

— threads waiting too long on synchronization objects
(locks),

— |/O related issues
— Timers while CPU cores are underutilized

« Overheads are higher than Hotspots analysis
type

Software & Services Group, Developer Products Division (Iﬂté!]
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Analysis Types

L. ock and Waits

Sync Object
- Function |E|
- Call Stack

F Multiple Objects

[F Manual Reset Bvent Oxaed

[+ Manual Reset BEvent Oxfabd

H Thread Pool

[F Sleep

F Unknown 0:991c9877

FTBB Scheduler

FH [Unknown]

[ Stream ./media/graphics/

[# 5tream ../media/sounds/h

[+ 5trearmn Ogre.log 0x501382

[ Stream Smoke.gdf 0xf2082

[# Stream ../ media/sounds/M

# Stream .AmediahphysicsiD

[ Stream ../media/graphics/

[+ Stream ../media/sounds/h
Selected 1 row(s):

<[

44

Wait Timew

. Idle . Poor

Ok

112.517: 0 5225
109.238s 0 41

74,068 [N
57.628s [/
57.371: N
56.974s [N
41.457< [/
17.061= [l

0.457s

0.440<

0.397=

0.386s

0.306=

0.247s

0.136<

0.134=

26

235

1

5

41

13

112517 5325

*|[dentify the objects that caused
contention and go to the source code
to fix the problem

«Concentrate your tuning on objects
with long Wait time where the system
is poorly utilized (red bars) during the
wait

«Consider adding parallelism,
rebalancing, or reducing contention

*Ideal utilization (green bars) occurs
when the number of running threads
equals the number of available cores

®
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VTune™ Amplifier XE

Pre-defined Analysis Types Lightweight Hotspot analysis based on

the underlying architecture

Algorithm Analysis

A Lightweight Hotspots s .
4. Hotspots User mode stack Samp“ng

A Concurrency

MA& Locks and Waits Threading, 10, Signaling APl instrumentation

L=

Advanced Intel(R) Core(ThM) .

-4 General Exploration

A Memory Access
A, Bandwidth
,E!.,. Bandwidth Breakdown

& Cycles and uOps

=

Advanced Intel(R) Microarchi

-4 General Exploration

oy,

A Memory Access
A Cycles and uOps

A. Front End Investi q ation
Advanced Intel(R) Microarchi

-4 General Exploration

46

A Access Contention
A Branch Analysis

A Client Analysis

A Core Port Saturation
A Cycles and uOps

A Loop Analysis

A Memory Access

Software & Services Group, Developer Products Division ('ntel,]
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Analysis Types

Lightweight Hotspots

* New for Amplifier XE

« Similar to Hotspot Analysis
— Sampling is performed with the SEP collector
— Driver is required

« Stack walking is not performed
— Only hotspots are reported

« Samples are taken more frequently, but may
have less accurate timing information

* Analysis may be performed for a single
application or for the entire system

Software & Services Group, Developer Products Division ('ntel,]
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Lightweight Hotspots vs. Hotspots

» Lightweight Hotspots * Hotspots
— Uses Hardware EBS — Uses software sampling
— Lower overhead collector
— System wide profiling — Stackwalk is done post

process, hence slower
finalization times

— Provides stack information
and a statistical call graph

— Faster finalization

— Requires a driver/privileged
mode

Software & Services Group, Developer Products Division ('ntel,]
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Lightweight Hotspots

™ Lightweight Hotspots Hotspots viewpoint (change) @ Intel VTune Amplifier XE 2013

@ Analysis Target Analysis Type | | B8 Collection Log | | Kl Summary | [GRIuelgmis] *% Caller/callee| | #% Top-down Tree| BB »

Grouping: | Function [ Call Stack -

CPU Time by Utilizatiorn i Instructions
@ide @Poor [ Ok @Ideal @ Over Retired
[ sphere_intersect 5.9515_ 20,640,000,000 0871 tachyon_analyze_locks.exe
[* grid_intersect 4.0015_ ik 1.030 tachyon_analyz ENE
[ grid_bounds_intersect 0.4-"'_':?5. ) 1.309 tachyon_analyz
[F ctrifp 0.214<() 0.664 msverfD.dll
F GdipCreateSolidFill 0.153s| 678, 0701 gdiplus.dil
Ftbb:internal:allocate_root_p U.ll?sl 58,000, 5,000 thb.dll
[* pos2grid U.UQElsl 1484 tachyon_analyze_locks.exe

Function / Call 5tack CPI Rate Maodule

[+ shader 0.084= 192, 1.281 tachyon analyze locks.exe
Selected 1 row(s): 20,6400 0871

B4

O : ; [+] Thread
Thread (0x331c) = Running
Thread ((x3b7c) Wuk CPU Time

Thread (0x2268) CPU Time
Thread (D:d444) Uk CPU Time
e

| ;
* Any Process |Z| Any Thread |E| Any Module
':E” Stack MDE'E: ':IFI|'[.|' User ﬁJFII:ﬁI:IrIS |Z| Inline MDI:IE: LDDFI MDE'E: Functions |:|r||-:,.
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Legal Disclaimer

INFORMATION IN THIS DOCUMENT IS PROVIDED “AS I1S”. NO LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT. INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS OR
IMPLIED WARRANTY, RELATING TO THIS INFORMATION INCLUDING LIABILITY OR WARRANTIES
RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF
ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

Performance tests and ratings are measured using specific computer systems and/or components and reflect
the approximate performance of Intel products as measured by those tests. Any difference in system
hardware or software design or configuration may affect actual performance. Buyers should consult other
sources of information to evaluate the performance of systems or components they are considering
purchasing. For more information on performance tests and on the performance of Intel products, reference

Intel and the Intel logo are trademarks of Intel Corporation in the U.S. and other countries.
*Other names and brands may be claimed as the property of others.

Copyright ©2010. Intel Corporation.

http://www.intel.com/software/products
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