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main
100.00%
(0.00%)

[Parmi

nc_tiny_pause parmenc_indsamplinge2_
100.00%
(0.01%)
1=

__—0.00%

11263x " 1l1x

(76.55%)
10x

" 23.13% 0% foars N 000% S~ 000%™~ 0.00% T~ 000%
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getcs_total /
23.13% [ 0.03% | 001%
(23.13%) | 6638272x | 12407433
2775830512
/ o \ £
J0.07% S 002% | 002% /0.00% A0.00%
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gprof, gcov
perf

(https:// github.com/torvalds/linux/tree/master/tools/per}y
Oprofile

(http://oprofile.sourceforge.nej

Intel Viune Profiler

(https://software.intel.com/enus/vtune)

Intel Advisor

(https:// software.intel.com/enus/advisoj

AMD >Prof

(https://developer.amd.com/ameuprof/)

Optick C++ Profiler For Games
(https:// github.com/bombomby/optick

Dtrace

(http://dtrace.org/blogs/about , https:// github.com/opendtracé

Valgrind

(http://valgrind.org)

Googleperftools

(https:// github.com/gperftools/gperftool$

X

I,I
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gprof

a c “'Ye Y ¢ h o h ~
A $g++-O1-g-pg-o cachecache.c
A .o " Tm Y ciche”Y

C X m C h@oe oh *o} ah .”

A $./cache

A .o 7~ tmgfionodt 7Y

X - e c h o =Y

] < * < v *

A $gprof./cache >cache.profile.txt
A o =7 ™ t mcgyhe.profiletxty

X e “ e e 0ot h o

] < * < *

A $gprof-A cache>cache.source.txt
A .o =7~ t mcg¥he.s6urce.txy



gCOVCt m C O

<

A.o ac ~"Ye Y c¢cho h~

A$g++-O1--coverage-o cachecache.c
A_o ~ 7~ Ot m dachektache.geno

A=~ c xm chéoe oh ”‘oy ah .~
AS$./cache
A_o =7~ t mncd¥he.géda Y

A o Tx - e “ e e 0 t h

L ] < * <

A$gcov-b cache.c
A_o =7~ tncgyhe.cycov Y



A.o ac ~'Ye Y cho h ™ aa

A$g++-O1-fprofile-generate-o cachecache.c
A o "~ Tm Y céhe™Y
A=~ c xm ¢ hfoe oh ~oy ah.”

A$./cache
A_o =7~ t mncd¥he.géda Y
A.o ac ~Ye Y ¢ h o h * a a

T

A$ g++O1-fprofile-use-o cache_optache.c
A_o =7~ tncgyhe opt. Y



{real
user
SYS

real
user
SYS

l tod d3d to

$time ./cache
0m40.409s

O0m40.323s
OmO0.016s

1$time ./  cache_opt

Om28.768s
Om28.710s

...................



1l tod d3j to
$time ./cache

Areal 0mM40.409s
user 0O
sys Om|$time ./wave
1$time ./ |real 0m12.442s
real Omjuser 0m12.439s
user OmO0.004s
Om|$time ./ wave_opt
real 0m15.714s
Om15.706s
OmO0.008s

00000000000

...................



h-instructions OR branches

e-faults OR faults

grations OR migrations
: gnment-faults
mulation-faults

—————
mwmwwnwmwnimn

che ¢

[Hardware cache




perf

A.oac ~'Ye Y ¢ h o h * a a
A$g++—Ol -g-0 cachecache.c
A, o "~ tmcdghe © 7Y

A= ™ c xm cmnocrh"baa."\ho

A$perf record-g-e cyclese cachemlsses /cache
Ao "~ tmeérfdatd = Y

A o Tx ; e c td oh * aavyh ~
el . O c<) * < 1 [ * 1
A $perf report
A o Tx -~ ee ot h o “ e e 0

|_| ] * < * PN t

A $perf annotate

..



perf

Ase ~ ™ = c h o h * a a . 0

* 1 «

Asudoperf top -e cyclese cachemisses

At =t m t ~ . c 0 e e
< * *

Aperf stat ./executable
Aperf stat-e LLGoads-e LLGoad-misses ./executable



kireev@mineral: ~/work/pic3d_common/simpl _

kireev@mineral: $ perf stat ./pic3d simple i
Parameters

Mesh: 20( ' 0 articles: 100000f Steps: 30 (10,0)
Domain: 1.( X 1. g ime 5 00100

Particles initial shape: C

Particles initial VHlﬁFltV

Particles mass: 0.! 35: 0.50000f( ()
Poisson solver th t 1.0 02 leration (
-17

-16

0 : c:

oo oo Co Co

Cc*

Wdll time init: 1.19804: count:

Performance counter stats for './pic3d simple':

grations
—faults
cycles
instructions
branches
branch-misses

insn per cycle

B |xccutable

of all branches

I . g s

93330 seconds time elapsed

viimineral:




lineral: ~/work/pic3d_common/simple

kireev@mineral: $ perf stat ./pic3d simple

Parameters read from file: 'pic3d.par'

Mesh: 200 x 200 x 200 v 1 x 1 x 1 Particles: 1000000 Steps: 30 (10,0)

Domain: 1.000000 x 1.000000 % 1.000000 Time step: 0.000100

Particles initial shape: CIRCLE:XY  radius: 0.200000

Particles initial wvelocity: CIRCLE:XY

Particles mass: 0.500000 Sun mass: 0.500000

Poisson solver threshold: 1.000000e-02 acceleration parameter: 1.000000
.5790054821e-18 p: 3.2755969266e-17 e: -2.5168325877e+00
.6034943874e-18 p: 1.2999034034e-16 e: -2.5287723065e+00
.5136612230e-18 p: 2.4019049068e-16 e: -2.5387413561e+00
.4655685721e-18 p: 2.85930216l11le-16 e: —-2.547955432%e+00

E N W 1 P W W W e T o T o W Wl Wl

c3d_commen/simple

kireev@mineral: $ perf stat -e LLC-loads -e LLC-load-misses ./

Parameters read from file: 'pic3d.par'

Mesh: 200 x 200 x 200 /1 x 1 x 1 Particles: 1000000 Steps: 30 (10,0)

Domain: 1.000000 x 1.000000 x 1.000000 Time step: 0.000100

Particles initial shape: CIRCLE:XY radius: 0.200000

Particles initial wvelocity: CIRCLE:XY

Particles mass: 0.500000 Sun mass: 0.500000

Poisson solver threshold: 1.000000e-02 acceleration parameter: 1.000000
0 c: 5.5790054821e-18 p: 3.2755969266e-17 e:r -2.5168325877e+00
10 @ c: 7.6034943874e-18 p: 1.2999034034e-16 e: —-2.5287723065e+00
20 c: 7.5136612230e-18 p: 2.4019049068e-16 e: —-2.5387413561e+00
30 ¢ c: 6.4655685721e-18 p: 2.85930216lle-16 e: —-2.5479554329%e+00

Wall time init: 1.180656 count: 6.795973 total: 7.976629

Performance counter stats for './pic3d simple':

46 09¢ 550 LLC-1loads
21 292 479 LLC-load-misses of all LL-cache hits

7,990322783 seconds time elapsed

kireevimineral: $ I




OProfile

’ o "'y t c o “"x - ™t

~y

| head -n 30
vents for CPU type "Intel Westmere microarchitecture™

ix A and
001)

For architectures using unit masks, you may be able to spec
unit masks by name. See 'opcontrol' or 'operf' ma for more details.

CPU_CLK UNHALTED: (counter: all)

Clock c 5 when not halted (min count:
INST RETIRED:

numb
LLC MISSES:

1: No unit mask
(Lountw all)
Last level cache d

5 (default

f: No unit m
BR_INST RETIRED: (counte
number of branch ins ctions retired (min count: 500)
BR _MISS PRED | PETIPED (el er: all)
(min count:

tially overlap an earlier store (min count:
default Ox

from this core that missed the LLC

(min count:
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OProfile

VS

X ’ e
A $ophelp

* <

m

ac  ““Ye, Y

A $g++ -01-g-0 cachecache.c

C X m cho

A $operf-e e CPU CLK UNHALTED:100000:0:0:1 ./cache
_tm "Yoprofile c’iata0 :
o h ad "¢

Ao o

&
Vamn

X - e

A $opreport Jcache
A $opreport-l ./cache
A $opreportm ./cache

C

*

m

c h o

T

crh"‘oaa T

-C

-C

A $opannotate-s./cache -~
A $opannotate-a./cache -~

A $opgprof

h

h
h o~
e
e

o

o

Y
mc o

* * %

’“’E cC o

h o

c heo

eh ™ a



OProfile

A h a h mco T'E"o “ e Y'Y
$operf-e\

CPU_CLK UNHALTED:100000:0:1:1

LLC REFS:100000:0x4f:0)1:1,

LLC MISSES:100000:0x41:0:1:1 ./cache

A .m. ™ Y

&

i . " _ httpY/ oprofile.sourceforge.net

I W. Cohen, Tuning programs wi@Profile// Wide Open Magazine,
2004,p. 53¢62. http:// people.redhat.com/wcohen/Oprofile.pdf
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gprof2doty h mo
A" _tY

< fo's)
A https:// code.google.com/pl/jrfonseca/wiki/Gprof2Dot

A h a h Yy

A gprof ./cache| ./gprof2dot.py -f prof -n0-e0| \
dot -Tpng-o callgraph.png

main
100.00%

(0.00%)
8.51% 0.00%
124x 187
list_gofint*, int, int) time_RDTSC()
9.51% 0.00%

(9.51%) (0.00%)
124x 187x
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Anhttps:// software.intel.com/enus/vtune
ALY GSEttT ! ROAA&2Z2NI

Anhttps:// software.intel.com/content/www/us/en/develo
p/tools/oneapi/components/advisor.html

ALY GSEtt LyaLlSOGz2NJ

Ahttps:// software.intel.com/content/www/us/en/develo
p/tools/oneapi/components/inspector.html
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/Function /Call Stack v CPU Timew ‘ﬂ’|
+initialize_2D_buffer 11.768s

M-

= grid_intersect 5.916s _
+ & intersect_objects 5.4315-
* & grid_intersect < intersect_objects 0.485s )
+ sphere_intersect 5.044s -
[©) 0]
Line Source CPUTime W

0.204s[@

0.048s)

1.025s ()

1.098< ()
Q+ I S:s 1(:Js 155 20s 2t Threads
w [WWinMainC... R
5 [Thread (0xfa0) duks CPUTime
= IThread (0xab0) oAl
CPU Usage
CPU Usage |__m duk CPU Time
- - + —_ Led
/Sync Object /Function Wait Time * Wait
/Call Stack DIdle @ Poor [J Ok @ Ideal Count
=)Manual Reset Event Oxbe5a38el 36.070s NN 2
% GdipCreateSolidFill 36.070s D N 1
+video::~video 0.000s 1
+ Multiple Objects 20.966s 515
e E PMU Event Count B.ranch.
CPU_CLK... v ¥ INST_RETIRE... Mispredict
initialize_2D_buffer 22,566,000,000 51,210,000,000 0.441 0.040
grid_intersect 11,304,000,000 10,778,000,000 1.049[\( 0.205

sphere_intersect
grid_bounds_intersec

11,030,000,000The cp1 may be too high. This could be
14530]000[00( instruction starvation, branch mispredic

the nther hardwarsrelated metrice taic
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Intel VTuneProfiler

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

4| | Collection Log | | Bl Summary| BERaeIaBNd % Caller/Callee| | #% Top-down Tree| BB Tasks and Frames | | BB Graphics

Grouping: ’Funcﬁnn [/ Call Stack vJ CPU FunctionfCPL Stack - CPU Time E|
Function / Call Stack CPU Time i o f Viewing 4 10f38 b selected stack(s)
[ FireObject:checkCollision 9.376< (I 24.9% (2.069s of 8.310s)

o

B FireObject: ProcessFireCollisionsRange

[+ F. FireObject:FireCollisionCallback+ ParallelForBody::cperato 5.8965_

& . FireObject:EmitterCollisionCheck< FireObject:UpdateRang  1.414s [l
[+ NtWaitForSingleObject 3.764<
Selected 1 row(s): 83105 -

SysternProceduralFire. DLLIFireObject:Pr... *
SystermnProceduralFire. DLLFireQbject:Fi...

Smoke.exelParallelForBody:operator()+...

Smoke.exel[TBE parallel_for on class Para...

Smoke.exe!TaskManagerTBB:ParallelFo...

Qb= 2665 26.7s  268s 268s  27s  271s 27.2s 27.3s 274 2755 276s 277 Ruler Area -
WWIHMEIHCHTStartUFII: el e e e e e e e e e e e e e e e e e e e I e e e e e e T T G e el e el )i H USEF Marks
E endthreadex (0:9e4) 4 Frame
£ |endthreadex Oxef8) | il o | i e i el [7] Thread -
endthreadex ((h2518) - @ Running
CPU Usage [v] duk CPU Time
1 Tasks
Frame Rate CPU Usage

* | Mo filters are applied. - | Any Process IEI Any Thread




AMD CodeXL
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A _” _https://github.com/GPUOQOpeifools/CodeXL
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