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NccnepoBaHue npobaem Npon3BoanUTE/IbHOCTU

. . -
) summary MG m-up | | #% Caller/Cal

@ Elapsed Time: 3218.848s Grouping: IFunch’on J Call Stack
Total Thread Count: 1
Overhead Time: 0s Function / Call Stadk
Spin Time: Os
CPU Time: 3178188 put_velodty_along_ray_path 66.868: (I tspupick3d.exe put_vel
Paused Time: 0s get_velodty_along_ray_path 41.185s I Oz tspvpick3d.exe get_vel
vave2intldrecursivesmooth3 25,408 (I 0Os | tspvpick3d.exe wvavedir
@ Top HOtSpOtS smooth_slowness 1d_noalloc 24,0565 (I Os tspvpick3d.exe smooth,
This section lists the most active functions in your application. Optimizing these hotspot functions typically results sdot 19.040= I Oz tspvpick3d.exe sdot
Function P Time [Fwsm1id_noalloc 16.677s I 0Os | tspvpick3d.exe | vsmid_
[# compute_straight_ray_path 11.433s 0Os | tspvpick3d.exe compub
fripd2 95.632 [Hlocalxcor3 9.753: I Os | tspvpick3d.exe localxco
put velocity aslong ray path  66.868s _libm_sse?_sqrt_predse ] | 0s MsVCR110.dl | _libm_s:
get velodty along ray path 411858 compute_gagc 1.808s ) 0s tspvpick3d.exe compub
vavedintidreqursivesmooth3 25.408s find_max 0.879s| 0s tspvpick3d.exe find_mz
smooth slownessid noalloc 24.0568 null1 0.440s | 0Os tspvpick3d.exe nulll
[Others] 64,9675 FHnull2 0.430s | 0s tspvpick3d.exe null2
[H fprintf 0.325s | 0s MSVCR110.dl  fprintf
@ CPU Usage Histogram [FvaveZint3drecursive 0.300s | Os tspvpick3d.exe vavelir
This histogram displays a percentage of the wall time the spedific number of CPUs were running simultaneously. S parabola_gxtremum_3point 0.263s | 0s | tspupick3d.exe parabol
the Thread Concurrency level if a thread is executing code on a CPU while it is logically waiting. Try to keep your func@0x1000d0cd 0.2245 | Os TSPMGDataC ... func@d
3508 y dc_getPoint 0.200s | 0s TSPNGDataC ... dc_getf
! quant 0.100s | Os | tspvpick3d.exe quant
808 g: fill_neighborhood 0.080s | 0Os | tspvpick3d.exe fil_neig
Lo0s s func@0x100072390 0.080s | 0s TSPNGDataC... func@o
= g: [Hfind_vector_maxima 0.060s | 0Os | tspvpick3d.exe find_ve
-EIWS E: std::basic_istream <char, struct std::char_traits<char> =:| 0.047s| 0z MSVCPa0.dll std::ba
o %: smooth_slowness3d 0.040s | 0s tspvpick3d.exe smooth,
7os = _startOneArgErrorHandling 0.040s | 0s MSVCR110.dl  _startD
3 n [#neighborhood_equalization_med 0.040s | 0Os | tspvpick3d.exe neighbe
0 2 3 4 5 Flmain n_nane | 0| teowmnick2d_ava | main
Selected 1 row(s): 95,6325 Os

Simultaneously Uflized Logical CPUs



put_velocity

get_velocity

onlog | | Kl Summary | | #% 1Log | | B Summary % Top-<

=y | | | | | | | |A55emb\y grouping: IAddress ﬂ” || | @ {9' ‘ Q |Assembly grouping: |Address M|_|_H_I£I£I£H_I_”Assemb\y grouping: |Address
_———
Assembly CPU Time: Total by Utiization Assembly CPU Time: Total by Utiization Assemibly CPU Time: Total by Utilization
Oide BPoor OCk @idesl @ Cver OIlde @Poor OCk @Ideal @ Over Oide @Poor OOk @ Ideal @ Over
movss dword por [eawtecw*4], mm0 2,16 15 (I cmp ebx, esi 0.090s
mov edi, dword ptr [eenwtebx*l]
Block 9: subss xmmd, xmm0 0.430s
mov ecx, dword ptr [ebptOxal 1.567: 0 ~
5 dword por [ebx] 0.020s] mlss xmml, xmmé 0.540s cmovnle ebx, esi 0.040s |
mav SRk, dwczd F tesiva : comiss wmml, xmd 0.250s @ xor eax, sax 0.340s I
mav ek, dword ptr [scxtesiti] jbe 0x423aed <Block 11> 0.180s @ cvtpdips xxms, xmml 0.560s (I
sub edi, eax 0.010s| R
& Block 10: test edi, edi 0.350s I
sub ecx, eax 1.616s mov eax, dword ptr [ebxtedi*d] 0.060s 0 cmovs edi, eax 0.120s
mov dword prr [ebp-Oxd], edx mov eax, dword ptr [eax+esi*4+0xd] 0.200s @ mov eax, dword ptr [ebp+0x3cl 0.400s
lea ecx, ptr [ecx] movss xmml, dword ptr [eaxtecx*d+0xd] | 0.050sl cmp edi, dword ptr [ebptOxlc] 0.220: @
Block 5: 2ddss om0, smuml 0.190: @ mov eax, dword ptr [eaxtecx*4+0xd] 0.120s 0
movss xmmd, dword ptr [eax] movss dword ptr [eaxtecx*4+0x4], xzmd 0.180s @ cmovnle edi, dword ptr [ebptOxle] 0.406s R
movaps xwml, xmml 1.640s @ mov eax, dword ptr [ebpt+Ox3e] 0.160s @ mov eds, dword per [eaxbebaxd] 0,273
: " ; ;
divss xmml, dword ptr [editeax*l] movss smmd, dword ptr [edil 0.010s| mov esi, dword por [esxtebx*d0xd] 0.230: @
mov eax, dword ptr [eaxtedz*4] 0.060s mov cax, dword por [sbptOndc] 0.550¢ [
dec dword ptr [ebp-0xdl 0.050s milss om0, semml 0.080s 0 cvtpsZpd xrml, smmd 0.020s|
movss dword ptr [eax-0xd], xmml 1.538s [ mov eax, dword p;r [aax+esi*4+?:i; - 0.170s 0 pov eax, dword pur [eexbecxtd] 0.400s )
mulss xmml, smmd addss xmm0, dword ptr [eaxtecx 4 ] movaps . - 0,465 O
movss xmm0, dword ptr [eaxtecx*1-0x4] 5,565 (I S mov eex, dword prr [eamtebtd] 0.020s |
subss xmm0, xmml o - 2.4505 I mov eax, dword por [eantebi*4+0xd] 0.341s IR
movss dword por [esxtecx*l-0x4], xum0 | 5,165 (N movas wmms, dword per [ebp-0xd] : s- subsd xmml, smm0 0.218: 0
Jnz Ox4le3el <Block &> 1.355s @ mulas xmmd, mms 0.23% movss xmmd, dword ptr [eaxtedi*d] 0.440s @
K movaps xmml, xmm3 0.120s@
Block 6 ~ 8 movss xmmZ, dword prr [eaxtediv4+0xd] 0.599s (N
mov edi, dword ptr [ebptOxl4l mules sl ] 0.090s lss xmm2, wmme 0.620s (I
" dvord pir [ebp-gie] comiss xmml, xmmd 0,575 [ malas . :
: , dwor * [ebp-0x rtpdZps xmm3, wmml 0105 (I
mav_eck, o P e jbe Ox4ZEbie <Block 13> 0.430s I cvtpdips . 2.015s
Block 7 Block 12- movss xmml, dword ptr [ecxtedi*d+Oxd] 0.140s @
inc esi mov eax, dword ptr [ehx+edi*4+0x4] 0.060s mulss xmm0, sxmm3 0.400s
add ebx, Ox4 1.725: [0 movaps xmmd, 0.080s 0 milss xmml, xmmd 0.935s (I
cmp esi, edi 0.010s] mov eax, dword ptr [eam+esi®d] 0.410s D addss xmm2, wxmm0 0,820
31 Ox4leZa7 <Block 2> 2ddss smmD, dword prr [eaxtecxed] 0.260s 00 movss xrml, dword ptr [ecxtedi*4] 1.528s (I
Block 8: movss dword ptr [eaxtecxk*4], xmm0 0.430s [ mulss xmm0, xmm3 0.160s @
cmp edi, Oxl mov eax, dword prtr [ebp+Oxidc] 0.050s1 malss xmm?, xom? 0.110s @
jle 0x4le4ss <Bleck 16> moves xmmd, dword prr [edi] 0.400s [ addss xmml, xmmd 3.408: (I
Block 3: mov eax, dword ptr [eaxtedx*4+0x4] 0.180s @ mowvss xmm0, dword ptr [edstedi*4] 0.150s @
mov ebx, dword ptr [ebptOxl0] mulss xmd, sxmml 0.030s| mulss xmml, xmm3 0.376s I
mov eax, dword ptr [ebptOxe] mov eax, dword ptr [eaxtesi*d] 0.060s mulss xmm3, dword ptr [esitedi*d] 0.160s @
sub eax, ebx addss xum0, dword ptr [eaxtecx*d] 0.420s [ mulss xmml, xmmS 0.910s (I
mov dword ptr [ebp—0x8]1, =ax movss dwozd prr [esxtecz*d], xmmd 2.500 (I addss xmmZ, mmml 0.570s (I
- - mron an movss wrml, dword ptr [edutedi*d+0:4] 2,447: I
mulss zmml, xmmd 0.050s
PR — — A nonal



[Mpobnembl AOCTYNA K AaHHbIM

Symbal + Offset DC accesses D misses Misalign access Ret insk DTLE L1M L2H DTLE L1M L2M DC refills L2/NE
put_velocity _along_ray_path_p 1069808 140624 236 2062302 37716 1752 406600
tripdz _simplify_p 4713525 19264 76 5733584 715 42 2635
velocikies: iget_velocity_along_ray_path 440766 B3IAZZ 154 1121879 17362 612 103950
qcoukput: :muladd 313606 296 559254 590939 50 4 246
vsm1d_noalloc 270030 5036 B0 615220 3182 [als) 49296
velocities: :compute_straight_ray_path 218116 3440 586 439051 1344 22 18290
smookh_slowness1d_noalloc 104490 1632 53 433653 704 1z 7464
velocities: vawveZinkl drecursivesmaookh3 82513 18582 Q0013 373051 706 12 7530
qcoukput: :mulkiply 34526 200 55774 40199 5] g 534
qooukput::localxcor 34676 6 3348 Erva | 6 4 512
find_max 5520 22 4 23335 4
velocities: ivaveZint3drecursivedompdl 5396 3716 z 067 1008 a0 3288
parabola_extremurn_3point 3460 132 5076 24 188
nulll 2680 270 4 15735 20 1z 2516
sqrk 1850 228 410 2383 4 228
fill_neighborhood 1196 34 3665 36 46
tripdz 109z 14 2287 4 138
main 1040 1547 2

qcoukput: :find_vector_maxima 956 12 1831 7a
quank 714 1391 2
neighborbood_egualization 586 14 2 1038 34
wsm3d 496 12 506 Z2 100
border_vs_main_grid 432 1121 26
neighborhood_egqualization_med 336 26 a6l 54
null3 318 10 537 & 182
moment_simpl 300 4 180 2 4
qooukput::compute_stackword_2d 103 4 319 2
find_max2d 95 10 256 =]
std:vector <float,std:allocator <float = =::resize az 5] 15 i
smooth_slowness3d 70 318 26

2
woomp_atomic_add_r4 &4 2 202

qcoukput:update_average_velociky 44 2 2 64 g
qooukput: CalcInkvelDipQualfompsl 4z 10 55 4 10 26

diade L., €ald Al ma anm - -



Velocity along ray path
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Jlornyeckas CTpyKTypa nporpammeil

le i Uelele iy =Tl =V el BbIMUCNEHNE TPAeKTOPUN nyyen B Kybe CKopocTen

crna>xmBaHMe CKOpPOCTU BAOOJIb TPAEKTOPUN JTyHa

putvelocity alongray s path J Y lela%le o7 e 10171z N4V et-Nei (o] oJeToa y=1%
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Pesynbrat ¢ SSE Intrinsics,
BblpaBHMBaHUem namatm n OpenMP

Elapsed Time: 66.978s

ttom-up

Elapsed Time: 318.848s

Total Thread Count: 1 Total Thread Count: 1

Overhead Time: 0.020s Overhead Time: 0Os

Spin Time: 3.934s Spin Time: 0Os

CPU Timi 249.417s CPU Time: 317.616s

Paused Time: 0s Paused Time: 0s

(~) Top Hotspots (=) Top Hotspots

This section lists the most active functions in your application. Optimizing these hotspot functions typically results This section lists the most active functions in your application. Optimizing these hotspot functions typically results i
Function CPU Time Function CPU Time

fastvelodities:tripd2 77.024s tripd2 95,6325

fastvelodities::put velodty slong ray path 52,637 put velocity along rav path 66.868s

44,5025 get velodty along ray path 41.1855

25.351s vavedintldrecursivesmooth3 25,4085

12.340s smooth slownessid noalloc 24,0565

37.564s [Others] 64,4675
(a) CPU Usage Histogram (#) CPU Usage Histogram

Thig histogram displays a percentage of the wall time the spedfic number of CPUs were running simultaneously. Sp

This histogram displays a percentage of the wall ime the spedfic number of CPUs were running simultaneously, 5|
the Thread Concurrency level if a thread is executing code on a CPU while it is logically waiting. Try to keep your T

the Thread Concurrency level if a thread is executing code on a CPU while it is logically waiting. Try to keep your ™
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Ncnonb3oBaHune GPU yCKopMTenﬂ

e Step 1: GPU

GPU « Step 2

get_velocity put_velocity

e Step 3

get_velocity put_velocity



CpaBHeHWe pe3ynbraToBs

NcxoaHbIN KoAa CPU only CPU+GPU

Elapsed Time: 318.848s Elapsed Time:  66.978s Elapsed Time: 35.057s

Total Thread Count: 1 Total Thread Count: 11 Total Thread Count: 19

Overhead Time: s Overhead Time: 0.020s Overhead Time: 0.319s

Spin Time: Os 3pin Time: 3.934s Spin Time: 32.428s

CPU Time: 317.616 CPU Time: 49,4175 A significant portion of CPU time is spent waiti
e s . by backing off then descheduling), or adjustin

Paused Time: 0s Paused Time: Os

I CPU Time: 121.823s

Paused Time: 0s




3aKnw4yYeHue

* XoTcnoTbl bblaIn
NPOaHaNN3NPOBaAHbI
c nomoulbto VTune Amplifier

* MpunoxeHne bblN0O YCKOPEHO a u
33 CYET OAHOBPEMEHHbIX BbIYNCNEHUN
Ha GPU un CPU

* IToroBoe ycKopeHuMe Ha TeCTOBOM MallunHe b6onee 9 pa3

AHnnmauma Amberg Technologies (http://www.ambergtechnologies.ch)



