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#!/bin/bash

. . . N—F2oz7
cd /opt/intel/mediasdk/opensource/libva/1.67.0.prel-*/ “:Pln
tar -xjvf libva*

cd libva-*

./configure --enable-x11=no --enable-glx=no --enable-egl=no --enablewayland=no --disable-static --prefix=/usr --libdir=/usr/1lib64/
make clean

make

cd va/.libs/

tar -czvf /tmp/libva_1.67.0.prel.tar.gz libva*.so*

\t“;wanrc libva

eosorr O




547 S5U—Dk=E
1> 7 )L°® Media Server Studio D175 U—I[% 3 DICHIIEN D1 TSU—ICEKTE
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libX11
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1 >5)L°® Media Server Studio TeRiE{LaN/
7 jIJ 7_:/ 3 70)_ " ‘2|:$%i%_ (mfxstructures.h) mfxinfoMFX (ZO—R/ZT>3—k)

typedef struct { » O—Fvo . 7O771IL/LNIL
mfxuU32 AllocId; / = FO—FR:([FEAEIFARU—LA
mfxU32 reservedf2]; AV —HBEHFEND
I AT BELE mfxU16 reservefl3; = TV O—R:/)\SA—H—|FTV
H—J1TXEESIH3 mfxU16 AsyncDgpth; I—Rto3/3 > TEHER

2 4 TN — - .
= + BDST QAF—Y: Fa—E, union {
VPP T1—R mfxInfoMFX mfx;

XLIN—=TF W=7 mfxInfoVPP vpp;
}; = mfxInfoVPP

mfxUle Protected; " AHATL—L-/\TX-5—

mfxUle IOPattern;
mfxExtBuffer** ExtParam;
mfxUl6 NumExtParam;
mfxUl6 reserved2;

=T =R } mfxvideoParam;

DU—UTvT 4T AL T BRI, CPU/GPU DER%EES
MFXInit(MFX_IMPL_SOFTWARE, &Swversion,

&Swsession);
MFXInit (MFX_IMPL HARDWARE, &Swversion,

AENHH264 TVO—REBMICTS &Swsession);
mfxEncParams.mfx.LowPower=MFX_CODINGOPTION_ON;
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[k // HEVC FS5U1vECTTO—K

sts = Initialize(impl, ver, &session, NULL);
MFXVideoENCODE mfxENC(session);
// AVF)® Media SDK TV I—4%—%{ER
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€

e 4

1> 5JL° Media Server Studio 2018 1 >7)L® Media Server Studio // ITVA—RICBREBEFA NSA—5—%BE...
BLV Professional Edition TFI ™ &€, // ITYA—F—ICRBRY—TIANITU-BE
1> 7 )L° Media SDK for Windows* IEFDNDIN—RDT-AT3arHn,
THIFH ] gE sts = mfxENC.QueryIOSurf(&mfxEncParams,
(55 9 ##8/Skylake' 5T 1 v I X IED &EncRequest) ;
N—RITF7TEFTITIIER) sts = mfxENC.Init(&nfxEncParams);

// 15 I)L® Media SDK TVI1—45—%4HA{t
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IT>V31—F
do {

if (still_reading file) { // XA VIL—7
sts = mfXENC.EncodeFrameAsync(NULL, pEncSurfaces[nEncSurfIdx], &mfxBS, &syncp);

} else { // IW—T %M
sts = mfXENC.EncodeFrameAsync (NULL, NULL, &mfxBS, &syncp);
if (sts==MFX_ERR_MORE_DATA) break;

}

switch(sts) {
case MFX_WRN_DEVICE_BUSY: MSDK_SLEEP(1); break;
case MFX_ERR_MORE_DATA:
nEncSurfIdx = GetFreeSurfaceIndex(pEncSurfaces, nEncSurfNum); // FIAAELGT—T7 A= EDIF5
readsts=LoadRawFrame(pEncSurfaces[nEncSurfldx], fSource);
if (readsts!=MFX_ERR_NONE) still reading file=0;
break;

}
if (sts!=MFX_ERR_NONE) continue;

sts = session.SyncOperation(syncp, 60000); // [E1HA
/] EVRRR—=LT—5%ZZCTER

} while (true);
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https://software.intel.com/en-us/intel-media-server-studio/code-samples#code-samples (3E)

« 15 )L°Media Server Studio DRFH D APl ICHI1FTBEE L HEEE
BN

- BUT7NT7055 L0OHM:

https://software.intel.com/sites/default/files/managed/83/95/Media S

Transcoding sample

Encoding Sample

amples Guide linux.pdf (3258) (B> FILHTR)
https://software.intel.com/sites/default/files/managed/1a/5a/MediaSa
mples_Linux_2017R2.tar.gz (R:g) (FovO—k-HJ1k)

Y7705 L0EE:

$ yum install gcc g++ make cmake perl 1libX11l-devel mesa-1ibGL-
devel

$ export MFX_HOME=/opt/intel/mediasdk (T7#ILE)

$ perl build.pl --cmake=intel64.make.release -build

BTN T005 LOWER:
$ sample_multi_transcode -i::h264 test_in.h264 -o0::h264
test_out.h264 -hw

eosorr

Decoding Sample

Video Processing sample

OpenCL Video Motion Estimation
Sample

OpenCL* Z{EA L1z Transcoding M
70070030
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https://software.intel.com/en-us/intel-media-server-studio/code-samples#code-samples
https://software.intel.com/sites/default/files/managed/83/95/Media_Samples_Guide_linux.pdf
https://software.intel.com/sites/default/files/managed/1a/5a/MediaSamples_Linux_2017R2.tar.gz
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= 425 )L° Media SDK
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= 427 )L° SDK for OpenCL* Applications
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» Web =— X4 7 )\ATSAVEIFTOBRDGA VT IL®
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» 425 )L° System Studio

» 1425 )L° Collaboration Suite for WebRTC (33E)
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https://software.intel.com/computer-vision-sdk
https://www.isus.jp/intel-opencl/
https://software.intel.com/sites/default/files/managed/b8/d0/intel-hevc-whitepaper.pdf
https://software.intel.com/en-us/videos/get-amazing-intel-gpu-acceleration-for-media-pipelines-webinar-replay
https://www.intel.co.jp/content/www/jp/ja/cloud-computing/visual-cloud.html
https://www.intel.com/content/www/us/en/embedded/solutions/smart-video/products-and-solutions/overview.html
https://www.isus.jp/intel-system-studio/
https://software.intel.com/en-us/webrtc-sdk
https://registrationcenter.intel.com/ja/forms/?productid=3038
https://registrationcenter.intel.com/ja/forms/?productid=2411
software.intel.com/system-studio/choose-download
https://software.intel.com/en-us/media-sdk/choose-download
https://software.intel.com/tools-by-segment/media
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Whatitis
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Why important
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Certain technical specifications and select processors/skus apply. See for details.
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software.intel.com/computer-vision-sdk
software.intel.com/computer-vision-sdk
https://software.intel.com/en-us/videos/innovate-vision-solutions-with-openvino-toolkit?cid=em-elq-40025&utm_source=elq&utm_medium=email&utm_campaign=40025&elq_cid=701466
https://software.intel.com/en-us/videos/innovate-vision-solutions-with-openvino-toolkit?cid=em-elq-40025&utm_source=elq&utm_medium=email&utm_campaign=40025&elq_cid=701466
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Code Samples
1VTIL° CPURAVTIL® 5Ty O R[EIF

Code Samples & 10 Pre-trained Models
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Increase Deep Learning Workload Performance on Public Models
using OpenVINO™ toolkit & Intel® Architecture

Comparison of Frames per Second (FPS)  7.73x

Relative Performance
Improvement

Baselineg

Squeezenet* 1.1 Vgg16* (1) GoogleNet v1 SSD*300(1)  Squeezenet* 1.1 Vgg16* (32) GooglLeNet v1 SSD* 300 (32)
(1 (M (32) (32)
Public Models (Batch Size)
Std. Caffe H OpenCV ®m OpenVINO on CPU m OpenVINO on Integrated Graphics (FP16)

Fast Results on Intel Hardware, even before using Accelerators

Depending on workload, quality/resolution for FP16 may be marginally impacted. A performance/quality tradeoff from FP32 to FP16 can affect accuracy; customers are encouraged to experiment to find what works best for their situation. The benchmark results reported in this deck may need to be revised as additional testing is conducted. The results depend on the

specific platform configurations and workloads utilized i the testing, and may not be applicable to any particular user's components, computer system or workloads. The results are not necessarily representative of other benchmarks and other benchmark results may show greater or lesser impact from mitigations.For more complete information about performance and
benchmark results, visit www.intel.com/benchmarks. Configuration: Intel® Core™ i7-6700K CPU @ 2.90GHz fixed, GPU GT2 @ 1.00GHz fixed Internal ONLY testing, performed 4/10/2018 Test v312.30 ~ Ubuntu* 16.04, OpenVINO™ 2018 RC4. Tests were based on various parameters such as model used (these are public), batch size, and other factors. Different models can

be accelerated with different Intel hardeware solutions, yet use the same Intel software tools. Benchmark Source: Intel Corporation,

Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not
manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction sets covered by this
notice. Notice revision #20110804
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http://www.intel.com/benchmarks

Increase Deep Learning Workload Performance on Public Models
using OpenVINO™ toolkit & Intel® Architecture

Comparison of Frames per Second (FPS) 19.9x’

20
18
16
14
12
10
8

Relative Performance
Improvement

Standard
Caffe*

Baseline GooglLeNet vi Vgg16% Squeezenet* 1.1 GooglLeNet v1 Vgg16% (32) Squeezenet* 1.1
(32) (32)
Public Models (Batch Size)

Std. Caffe on CPU B QOpenCV on CPU B OpenVINO on CPU B OpenVINO on GPU B OpenVINO on FPGA

Get an even Bigger Performance Boost with Intel® FPGA

"Depending on workload, quality/resolution for FP16 may be marginally impacted. A performance/quality tradeoff from FP32 to FP16 can affect accuracy; customers are encouraged to experiment to find what works best for their situation. The benchmark results reported in this deck may need to be revised as additional testing is conducted. The results depend on the

specific platform configurations and workloads utilized in the testing, and may not be applicable to any particular user’s components, computer system or workloads. The results are not necessarily representative of other benchmarks and other benchmark results may show greater or lesser impact from mitigations.For more complete information about performance and
benchmark results, visit www.intel.com/benchmarks. Confi i Intel® Core™i7-6700K CPU @ 2.90GHz fixed, GPU GT2 @ 1.00GHz fixed Internal ONLY testing, performed 4/10/2018 Test v312.30 - Ubuntu* 16.04, OpenVINO™ 2018 RC4. Intel® Arria 10-1150GX FPGA. Tests were based on various parameters such as model used (these are public), batch size, and

other factors. Different models can be accelerated with different Intel hardeware solutions, yet use the same Intel software tools. Benchmark Source: Intel Corporation.
Intel's compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not
manufactured by Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information regarding the specific instruction sets covered by this

notice. Notice revision #20110804
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SERIFLGTL—LDT—=ONBETILEZH (17 )L° Optimization for Caffe*,
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RREIZ 71 (IR)

Squeezenet1.1.caffemodel

Squeezenet1.1.prototxt

layer {
nane: "data"
type: "Input"
top: "data"
input param { shape: { dim: 1 dim: 3 dim: 227 dim: 227 } }
}
layer {
nane: "convl"
type: "Convolution"
bottom: "data"
top: "convl"
convolution param {
num_output: 64
kernel size: 3
stride: 2

Squeezenet1.1.bin

Squeezenet1.1.xml

<net batch="1" name="model" version="2">
<layers>
<layer 1d="100" name="data" precizion="FP32" Type="Input">
<output>
<port id="0">
<dim>1</dim>
<dim>3</dim>
<dim>227</dim>
<dim>227</dim>
</port>
</output>
</layer>
<layer 1d="129" name="convl" prec
<data dilation-x="1" dilation-y
<input>
<port id="0">
<dim>1</dim>
<dim>3</dim>
<dim>227</dim>
<dim>227</dim>
</port>
</input>
<output>
<port id="3">
<dim>1</dim>
<dim>64</dim>
<dim>113</dim>
<dim>113</dim>
</port>
</output>
<blobs>
<weights
<biases
</blebs>

Convolution">
ernel-z="3" kernel-y="3" output-"64" pa:

"2275104" size="6912"/>
4805520" s51ze="256"/>

eosorr



s FLBFORL\Python* R—20DD—o70—FT7L—LA
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 IEIERTL—LT—IODNSETILEFRHIAL (Caffe*,
TensorFlow*, MXNet, ZNIUNEHFE)

» Caffe*  MXNet, TensorFlow* @ 100 LA _EDET )L EI&EE
=Tz

= A 77V (IR) IFEEREEFRALTHD, -0 -V
ITBAINAYLE|E Caffe* NE

» BPIR—bFENTULRLLA VY —DIBSICIE TDTL—LA
D—=DICT7A—=ILINyOMRIGEEDY, AUT FILDTL—LA
D—ONKBE

Model Optimizer

Intermediate Representation (IR) file

Trained
Model OPTIMZETOPOLGY Accuracy & Statistics Report

ETIATFT4IAY—ICLDMEEME L

4> )L® DLDT IFME/AL DL RO —&HR—
c DEEETIL:

AlexNet
VGG-16,VGG-19
SqueezeNet v1.0/v1.1
ResNet-50/101/152
Inception v1/v2/v3/v4
CaffeNet

MobileNet

7f7 JrUMRHEETIL:

SSD300/500-VGG16

Faster R-CNN

SSD-MobileNet v1, SSD-Inception v2
Yolo Full v1/Tiny v1
ResidualNet-50/101/152, v1/v2
DenseNet 121/161/169/201

FE@H:FET)I/

VGG-Face
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EFIL AT —3F—ERBILZITD:

R . [fP32_ [FP16 |

» J—ROEE CPU e o
GPU es _
= KELEOES MYRIAD zo yes
. 25— )LV T RADNYFIERL FRGA/PLAT IR L

» BHFAHTRT—ILOEE
= REFLAV—0HIER(dropout)
= FP16/Int8 EF1t

= E5)L- 7|'7°T'1’7’I"U'—IJIE%ETBK:IZi’fJ/E%’EiEDDT%%G)?\ FEONIBEZ ST —TS5—Z2-
EFILICHEIN BT ENATEE

--mean_values (104.006, 116.66, 122.67)
--scale_values (0.07, 0.075, 0.084)

gosorr,
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vl
1. Batch normalization X77— Original Model Converted Model Inference
> DHEIRR o
2. B{E%E ‘include’ I7B=8IC S
Eajja_: ﬁ.{l’%—r Batch Normalization Convolution + ReLU
3. Merge Convolution &
ReLU %Z 1 DORBE{LSN/= Pooling
A—XRIVITHE Pooling

Pooling




=T ) AT a1 —(2/2)

ETIATTA4RAY—F RO — =L B Al RE:

» EF)ATTAIAT =T FHDORIEZEBINTEDINDT, LKOH\DRTALIEN
TA—TS—_V0-FFILICHEIN aNTL\SD

--mean_values (104.006, 116.66, 122.67)
--scale_values (0.07,0.075, 0.084)

EFIVATFTARAT—IRY D=0 08 tIDEET Z &V a] &E:

» EFIILICIEFFEETDEICYYE Y TEINGVEILIE/ZLIBOER D N EE
« EFIVICIHERFICERASNBEVSL—ZV T DR AN ER

» EFILISEBM TS T—IETEIRTEEL)

= —input & --output ZFRAINE
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GPU = Intel CPU with integrated graphics processing unit/Intel® Processor
Graphics
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-person, sheep, dog

(a) classification (b) detectlon (c) segmentation
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RIVIVTSOA4THR—K
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CPU-1>7)L® MKL-DNN 735514~

FP32.INT8 (%) dHR—k

177 IL® Xeon® 7Oty HY—/1>7)L® Core™ ZFOtzvH—/Intel Atom®
JO0tevY—R-2ADTSY cTA—LDOYR—K~
(https://github.com/01org/mkl-dnn (3£3E8))

GPU-cIDNN 7351~

FP32 & FP16 (IFEAEDMROY —THER) DY R—k

Gen9 DIEDIT S T4 v IR T —FFOFv—%=HR—k
(https://github.com/O10org/cIDNN (3R3E))

FPGA-DLA 73041~

1475 )L® Arria® 10 DY R—
FP16 T—5B DY R—k FP11 (¥ E)

1> 7)L® Movidius™ - 1> )L® Movidius™ Myriad™ X 7541~

«>5)L° Movidius™ Myriad™ X (28 L1 ¥ —) TOL A ¥ —tv bOYR—
b UR—beNTUWRVWL AV —Id #RTI VDY (IE) DD T ST 12K

FP16 Y7R—k

Layer Type MyriadX

Convolution

Fully Connected

Deconvolution

Pooling

ROI Pooling

RelLU

PRelLU

Sigmoid

Tanh

Clamp

LRN

Normalize

Mul & Add

Scale & Bias

Batch Normalizati

SoftMax

Split

Concat

Flatten

Reshape

Crop

Mul

Add

Permute

PriorBox

SimplerNMS

Detection Output
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//
// Read network information from XML file
//

InferenceEngine: : CNNNetReader network;
network.ReadNetwork(FLAGS_m);

//
// Read network parameters from BIN file
//

std::string binFileName = fileNameNoExt(FLAGS_m) + ".bin";
network.ReadWeights(binFileName.c_str());

eosorr
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// Set batch size
e -

network.getNetwork().setBatchSize(FLAGS_batch);

//—= -
// Load plugin
//—- -

PluginDispatcher dispatcher({""});
InferenceEnginePluginPtr plugin = dispatcher.getSuitablePlugin(TargetDevice::eCPU);

eosorr
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//
// Setting up input
//

InputsDataMap inputs = network.getNetwork().getInputsInfo();

InputInfo::Ptr inputInfo = inputs.begin()—>second;
SizeVector inputDims = inputInfo—>getDims();
DataPtr imageData = inputs.begin()—>second->getInputDatal();

/7
// Allocate input blobs
/7

InferenceEngine: :BlobMap inputBlobs;
InferenceEngine: : TBlob<float>::Ptr input =

InferenceEngine: :make_shared_blob <float, const SizeVector>(Precision::FP32, inputDims);
input—>allocate();

inputBlobs[inputs.begin()—>first] = input;

eosorr
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//
// Inference engine output setup
//

OutputsDataMap outputInfo = network.getNetwork().getOutputsInfo();
BlobMap outputBlobs;
SizeVector outputDims = outputInfo.begin()->second->getDims();

TBlob<float>::Ptr output = make_shared_blob<float, const SizeVector>(Precision::FP32, outputDims);
output—>allocate();

outputBlobs [outputInfo.begin()->first] = output;

size_t outputSize = outputBlobs.cbegin()->second->size() / batchSize;

eosorr
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//

// PREPROCESS STAGE:

// Convert image to format expected by inference engine

// IE expects planar: R plain, G plain, B plain, convert from packed RGBRGB...

//

// imgIdx: image pixel counter

// channelSize: size of a channel, computed as image width * image height

// inputPtr: a pointer to pre-allocated input buffer

for (size_t i = 0, imgIdx = @, idx = 0; i < channelSize; i++, idx++) {
for (size_t ch = 0; ch < inputChannels; ch++, imgIdx++) {

inputPtr[idx + ch * channelSize] = resized([mb].data[imgIdx];

}

eosorr
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//
// Run inference

//

sts = plugin—>Infer(inputBlobs, outputBlobs, &dsc);
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