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Guetzli 4 open source - Google FFIERE LT GitHub -
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2.1 Libjpeg-turbo Z3%
https://github.com/libjpeg-turbo/libjpeg-turbo
DL R -

2.2 Libjpeg-turbo 454
libjpeg-turbo 2 libjpeg —"1 7% - BEMH SIMD 15<KIMNEE L JPEG JwiS
AR - fF bmp 5 ppm BEIEE%EA jpg B -
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5BIN Guetzli FEERIEEF Libjpeg-turbo EABRIEGIHTHELNIE - MEEER
B CPU MIABR RS R T & B E AN E S F 4= -

3.2 MR

EVRTRL 7S
Platform Broadwell
Processor E5-2699 v4
Frequency 2.20 GHz
Max Turbo Frequency 3.50 GHz
Memory 8 *32GB 2133 MHz
FSB/QPI Frequency 9.6 GT/s
Thread(s) per Core 2
Sockets 2
Number of Core per 22
L1d Cache 32KB
L1i Cache 32KB



https://github.com/libjpeg-turbo/libjpeg-turbo

L2 Cache 256KB
L3 Cache (Total) 56320KB
SMT/MUNA/TURBO ON
#Z1CPULER
Platform Skylake
Processor 8180
Frequency 2.5 GHz
Max Turbo Frequency 3.5GHz
Memory 12 *16GB 2666 MHz
FSB/QPI Frequency 10.4 GT/s
Thread(s) per Core 2
Sockets 2
Number of Core per 28
L1d Cache 32KB
L1i Cache 32KB
L2 Cache 1024KB
L3 Cache (Total) 39424KB
SMT/MUNA/TURBO ON
*x2CPU2 ER
2RERENIR
0N Cent0S 7.3.1611
kernel 3.10.0
Compiler gcc:4.8.5 20150623
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* 3 RORAME

B A B= KN (FT)
nightshot_iso_100.bmp 192*144 82998
head.bmp 444%600 799254
lagochungara.bmp 871*573 1499022




ahom3.bmp 1024*768 2359350

earth.omp 2048*1024 6291510
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Guetzli RESHEREXFF 84 - BUIEH 84 - 90 » 95 =S EIATTIILE -
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time -p ./cjpeg -outfile test.jpg image.bmp
time -p ./bin/Release/guetzli --quality 84 test.jpg output,jpg
BB HERNZHENIL -
ZHBENS :

#include <stdlib.h>
#include <omp.h>
int main()
{

#pragma omp parallel for

for(int i=0; i<=1000; i+ +)

{

./bin/Release/gquetzli —quality 84 test.jpg output.jpg;

}
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g++ omp.cc -fopenup
Ja.out
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84 19196 0.89 3366 22.75%

82998 25368 0.03 4357 94.75% 90 19196 0.83 3624 16.82%
95 19196 0.83 3879 10.97%

84 36800 12.85 33795 13.49%

799254 25314 0.04 39063 95.11% 90 34848 11.28 35832 8.27%
95 36800 9.04 36900 5.54%

84 56040 26.12 95496 17.73%

E5-2699 V4 1499022 25330 0.04 116070 92.26% 90 55868 25.06 102766 11.46%
95 55868 21.28 109555 5.61%

84 78748 37.26 31022 23.56%

2359350 25316 0.04 40584 98.28% 90 77084 27.26 32562 19.77%
95 74344 23.87 33908 16.45%

84 182472 104.36 190895 19.49%

6291510 25314 0.05 237097 96.23% 90 182472 93.76 206747 12.80%
95 174792 93.27 220427 7.03%

=5 BHEES-2699 VAN 45

0.74
82998 0.01 0.66
0.66
10.43
799254 0.01 8.89
7.13
21.73
SKL8180 1499022 0.01 20.19
18.57
30.68
2359350 0.02 22.30
19.63
91.95
6291510 0.02 81.50
81.46

726 312 Skylake8180 MK &R
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[Py TP 7 )] et B 0 et A T (£9) [5G/ D) [F-cPu T N )] et Bt 78 ueta 60 (0] [ G/ )
84 22.69 44.07 84 20.19 49.53
82998 90 20.55 48.66 82998 20 17.96 55.68
95 20.20 49.50 95 15.76 63.45
84 326.55 3.06 84 274.21 3.65
799254 ED 280.34 3.57 799254 ED 222.96 4.49
95 220.03 4.54 95 188.18 531
84 658.49 1.52 84 539.56 1.85
E5-2699 V4 1499022 20 618.13 162 SKL8180 1499022 20 510.93 1.96
95 561.95 1.78 95 468.20 2.14
84 892.16 112 84 781.23 1.28
2359350 90 653.18 153 2359350 90 569.02 176
95 575.17 1.74 95 429.91 2.33
84 2468.88 0.41 84 2272.84 0.44
6291510 90 2192.57 0.46 6291510 90 1989.99 0.50
95 2180.96 0.46 95 2002.44 0.50
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4.1 VTune &%

https://software.intel.com/en-us/-getting-started-with-intel-vtune-

amplifier-xe-2017
PR -

4.2 VTune 44
VTune Amplifier 4BE 2 #7882 Intel Parallel Studio ™= m - @A TET 32 fu
A 64 fiI x86 WAz RHBED TN A - EEA GUI (BFRFPRE ) Mm<
1T+ 1Rt Linux 8 Microsoft Windows 2R 1F R SIHIRRA -
VTune Amplifier BENEMRIB T - EIFEERRE - KREDOTAEHSHRE -
AR ERBVEFANE N FIERPIERNNBEISHT -
AN EZBEIY VTune AR T guetzli BRI EKHRE -

4.3 VTune L7

£ root EEEAGLITIHITIN - WEREFIZE spark £ gui 7R -

source amplxe-vars.sh

amplxe-cl -collect hotspots bin/Release/guetzli --quality 84 outputl.jpg
output2.jpg

amplxe-cl -report hotspots

44N Tuness


https://software.intel.com/en-us/-getting-started-with-intel-vtune-amplifier-xe-2017
https://software.intel.com/en-us/-getting-started-with-intel-vtune-amplifier-xe-2017

Summary
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<no current project> - Intel VTune Amplifier

@ || Welcome roo1hs X

& Basic Hotspots Hotspots by CPU Usage viewpoint (change) @

4 E CollectionLog @ Analysis Target 4 Analysis Type [ Summary @3 Bottom-up o3 Caller/Callee & Top-down Tree {3 Platform B butteraugli... 3

Elapsed Time

CPU Time 113.8208
Total Thread 1
Paused Tir 0s

Top Hotspots

1 114.245s

This section lists the most active functions in your application. Optimizing these hotspot functions typically results in improving overall application performance

Function
Convolution
butteraugli-:ButteraugliglockDIft
butteraugli-:MinSquareval

butteraugliz:MaskHighlntensityChange

__memmaove_ssse3_back

Module  CPU Time
quetzl 39.3835
quetzi 89708
guetzi 55045
quetzl 33085

libc.50.6 32625

NTEL VTUNE AMPLIFIER 2018

CPU Usage Histogram

This histogram displays a percentage of the wall time the specific number of CPUS were running simultaneously. Spin and Overhead time adds to the Idle CPU usage value
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Simultaneously Utilized Logical CPUs

Collection and Platform Info
This section provides information about this collection, including result set size and collection platform data.

Ml 9 Summary: CPU EFRHIR

Bottom-up

<no current project> = Intel VTune Amplifier - @ ox
W Be P8 @E @ weon roolhs X =
& Basic Hotspots Hotspots by CPU Usage viewpoint (change) @ INTELVTUNE AMPLIFIER 2018

&3 Caller/Callee @ Top-down Tree = Platform B butteraugli... 3

v[x][a]

9 ECollection Log €D Analysis Target /& Analysis Type & Summary @ Bottom-up

Grouping: | Function / Call Stack

CPUTime v

CPUTime < Viewing - 10193 - selected stack(s)
5.5% (21805 0f 39.383s)
guetzliConvolution - butteraugli.cc

QuetzIIEIur+0X 174 - butteraugli.cc:113

Function/ Call Stack v Module

Effective Time by Utilization =
Bidie @ Poor

Ok @ Ideal @ Over R

|+ Convolution

¥ % Blur — butteraugli::OpsinDynamicsin| 13,4495 (D 0 0s | guetzl Blur quetzlilbuiteraugli- Mask+0x12 - butter
~ guetzii: ButteraugliComparator:Sw  0.140s | s 0s | guetzi quetzii Switcr Comparat.
~ guetzli: ButteraugliComparator::Co|  2.9505 @ 0s 0s | guetzli guetzl s:Comps Comparator
w guetzli:ComputeOpsinDynamicsimag  5.310s @ 0s 0Os guetzli guetzli::ComputeO) etzli::(anonymo
= guetzli::ButteraugliComparator::{  0.320s | 0 0s | guetzl guetzli sStand essJpeqData+0xLald - pro
¥ guetzli::ButteraugliComparator::Co|  4.990s 0s 0Os guetzli guetzli: ButteraugliComparator::Compi pegData+0x48 - proce.
= TryQuantMatrix — SelectQual 1.200s 0s 0s | guetzl TryQuantMatrix Process+0x5bd - proces.
~ ProcessJpegData ~ Process| 0.150s | 0s 0s | guetzi ProcessIpegData quetzlilmair+0x645 - guetzli.cc:318
= guetzli::(anonymous namespg  3.5505 @ 0 0s | guetzl guetzliz:(ananymous namespace):Pro  libc.s0.6_libc_start_main+0xt4 - [unk
 guetzli: ButteraugliComparator:Comy| 5.0495 @B 0s 0s | guetzl quetzli: ButteraugliC omparator::Comp:  guetzlil_start+0x28 - [unknown source f
~ TryQuantMatrix — SelectQuanty 1.289s § 0s 0s | guetzi TryQuantMatrix
= ProcessJpegData ~ Processp| 0.150s | 0s 0s | guetzl ProcessJpegData
® guetzii:(anonymous namespace  3.609s [ 0s 0s | guetzi quetzii: (anonymous namespace):Pro
v A Blur — butteraugli::ButteraugliComps|  9.2285 D 0s 0s | guetzl Blur :
~ TryQuantMatrix — SelectQuantd  2.360s @ 0s 0s | guetzi TryQuantMatrix q
~ ProcessJpegData — ProcessJpeg| 0.300s | 0s 0s | guetzl ProcessJpegData
« guetzli::(anonymous namespace):] 6.568s (il 0s 0Os guetzli guetzli:(anonymous namespace)::Pro
v Blur 16.707s (D 0s 0s guetzli Blur
w % butteraugli: ButteraugliComparator|  8.527s (D 0s 0Os guetzli butteraugli:‘Butterauglicomparator: ‘Ed
= TryQuantMatrix — SelectQuanti 2.1795 @ 05 0s | guetzli TryQuantMatrix
n ProcessJpegData - ProcessJp| 0.280s | s 0s | guetzi ProcessIpegData
= guetzli:(anonymous namespace  6.068s D 0s 0s | guetzl guetzli: (anonymous namespace):Pro
 butteraugli:Mask 81805 (D s 0s | guetzi butteraugli: Mask(std: vector< sta: vect
= guetzli:ButteraugliComparator::{  0.480s | 0s 0s | guetzl quetzli: ButteraugliC omparator: StartB
¥ = butteraugli::ButteraugliComparat|  7.700s ([l 0s 0Os guetzli butteraugli: Butterauglic omparator: Dif
~ TryQuantMatrix — SelectQual 1.9505 @ 05 0s | guetzli TryQuantMatrix
n ProcessJpegData — Process| 0.2a0s | 0s 0s | guetzi ProcessIpegData
= guetzli::(anonymous namespq  5.5105 @ 0s 0s | guetzl guetzli: (anonymous namespace):Pro
» ComputeBlockZeroingOrder 0.060s | s 05| guetzi ComputeBlockZeroingOrder
» ComputeldiDCT 0.3205 | 0s 0s | guetzl Compute1diDCT
» ComputeldiDCT 0.130s | 0s 0s | guetzi Compute1diDCT
» ColorTransformYChCIToRGB 0.3605 | 05 05 guetzli ColorTransformYChCIToRGB
-——— B . — B - - B -
FILTER 1W00.0% 5 | AnyProcess v Thread AmyThread v AnyModule | AnyUtiization v | Userfunctions + 1 v Showinline functions ~ | Functions only v

10 Bottom-up : convolution A CPU A&
FHE 9 o] H - convolution EFER &K/ function -



o Caller/Callee
<no current project> - Intel VTune Amplifier - a x
fh e PBOS| O
CPU Time: Total v CPUTime: Sel CPU Time:
Function Effective Time by Utilization Effective Time by Utilization Callers Effective Time by Utilization
§idle §Poor Ok @ideal §Over Oldle §Poor 00Ok @ldeal §Over Bidle @Poor §Ok @ ideal @ Over
v _libc_star| 100.0% |
start b _start | 100.0% [
main 100.0% 0.0% 0.0% 0s
quetzli::Process 100.0% (I 0.0% 0.0% 0s
ProcessJpegData 99.9% (N 0.0% 0.0% 0s
ProcessJpegData 99.9% NI 0.0% 0.0% 0s
quetzli Compa| 80.1% NG 0.0% 0.0% 0s
guetzli:(anonymous namespace):Proc| 76.4% (EEG——— 0.0% 00%| 0020
butteraugli::Butterauglicomparator::Diffi| 62.2% (NG 0.0% 0.0% 0s
Cenvelution 34.6% (I 0.0% 0.0% 39383 (D
butteraugli::OpsinDy 27.1% D 0.0% 00% 15105 |
butteraugli:Mask 21.9% D 0.0% 00% 04895 |
lectQ 21.0% @D 0.0% 0.0% 0s
TyQ 21.0% @D 0.0% 0.0% 0s
butteraugli::ButteraugliBlockDift 17.1% (D 0.0% 0.0% 8.970s
butteraugliButteraugliComparator:Blo | 16.4% 0.0% 0.0% 2.3090s |
ComputeBlockZeroingOrder 16.2% (D 0.0% 0.0%  0.060s e
Blur 15.8% 0.0% 00%  0.400s | CPUTime
quetzli Compa| 14.8% @ 00% 00% 0170s EElEs Effective Time by Utilzation
Widle ®Poor & Ok @ Ideal @ Over
Blur 13.5% @D 0.0% 00%| 0010
butteraugli--Butterauglic omparatorEdg| 10.2% @ 0.0% 00%  0100s g 1o e
butteraugli::ButteraugliComparator: Edc| 9.6% [l 0.0% 00% 03505 | » main__| 100.0% |
guetzli;:Computeo) 9.1% @ 0.0% 00%  0.160s
Blur 8.3% @ 0.0% 00% 0180
butteraugi: TSquared 6.9% @ 0.0% 00% 06505 |
butteraugli 6.0% 0.0% 00% 55945 @
Gamma 5.0% 0.0% 0.0% 0s
GammaFolynomial 5.0% 0.0% 0.0% 0s
butteraugliz:RationalPalynomial-operati  5.0% 0.0% 00%  L400s |
butteraugliz:Dif recompute 3.3% 0.0% 00% 09195 |
EvaluatePolynomial<> 3.3% 0.0% 0.0% 0s
c 3.3% 0.0% 00% 00805
ClenshawRecursion<d> 3.2% 0.0% 00%  0.600s |
butteraugli::CalculateDiffmap 3.0% 0.0% 0.0% 0.108s
butteraugli hange | 2.9% 0.0% 00% 3308s i
— — — —
11 Caller/Callee : convolution E#H caller
o BFRES
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butterau.

3

Assembly grouping: | Addresc

|CPUTIme

D)

= Viewing - 10132 » selected stack(s)
CPU Time: Total
Sou Bl s ———————
" Source Effective Time by Utilization Spin | 0| guetziiConvalution - butteraugii.cc
ne Time| Till | QuetziiBiur+0x1a0 - butteraugii.cc:121
Didie @roor Dok B ideal W over
80 } guetzlilguetzli::ComputeOpsinDynamic.
81 // Interpolate linearly between the no-border scaling and bor guetziiiguetzli- ButteraugliComparator
quetzlilguetzli::(anonymous namespace.
82 weight = (1.8 - border_ratio) * weight + border_ratio * weigh guetziilProcessJpegData+0xLa7d - pro
83 double scale = 1.0 / weight; 0.0% 00% 0 | quetziProcessIpegDatat 048 - proce
for (size ty = 0 y < yaizes +oy) ] guetzlilguetzIi- Process+0x5hd - proces.
a4 or (size ty = 0; y < ysize; ++y) { 0.8% 0.0%) 0 quetzliimain+0x646 - guetzii.cc:318
85 double sum = 0.0;

89 result[ox * ysize + y] = static_cast<float>(sum * scale);
90 ¥
91 i
92 1}
93
= ze, float* channel, double sigm;
95 double border_ratio) {
96 PROFILER_FUNC;
97 double m = 2.25; // Accuracy increa: when m is increased.
98 const double aler = -1.0 / (2 *
99 // Ferm =8 exp(-scaler * diff
100 const int diff = ax<int=(1, m *
101 const int expn_: =2 * diff + 1;
102 std::vector<float> expn(expn_s
103 for (int i = -diff; i <= diff; ++1) {
Sel..
——

for (int j

=mink; <= maxx; ++j) {

sum += inp

¥

18.2% 0.0%

12 BAAE

libe.50.61_libc_star_main+0xt4 - [unk
quetziil_start+ 0x28 - [unknawn source f.
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Guetzli BETE 8 jpeg B B ROER FERINES 20%3) 30% - BARMEE B &

convolution B9FERY - N Guetzli BYT] FH M IZE -

6. & 3Hk
[1] https://arxiv.org/pdf/1703.04421.pdf

7. Mg

7.1 Guetzli 2%
1L.EHIRCEE
git clone git@github.com:google/guetzli.git
2.22% libpng
3.make

7.2 Libjpeg-turbo %4
1L.EHRE
git clone https://github.com/libjpeg-turbo/libjpeg-turbo.git

2. &% nasm
yum install nasm
3.mkdir build
4.autoreconf —fiv
5.cd build

6.sh ../configure
7.make

7.3 VTune 2%


https://arxiv.org/pdf/1703.04421.pdf
mailto:git@github.com:google/guetzli.git
https://github.com/libjpeg-turbo/libjpeg-turbo.git

1.scp spark@dl-bj:/home/jimin/parallel_studio_xe_2018_beta_updatel_cluster
_edition.tgz .

7.4 BBl

earth.omp 2048*1024 6291510

libjpeg-turbo
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