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P (TiEFFmpeg/VAAPI

* FFmpeg
* The most popular open-source multimedia manipulation tools with a
library of plugins that can be applied to various parts of the audio and

video processing pipelines and have achieved wide adoption across the
world. (https://developer.nvidia.com/ffmpeq)

* Tools and Library

* To Convert, manipulate and stream multimedia formats and protocols
* Written in C/ASM, Open Source
* Multiplatform: GNU/Linux, Mac OSX, Android, MS Windows, -

* License: GNU GPLv2 or GNU LGPLv2.1.
e Refer to https://ffmpeg.org/legal.html



https://developer.nvidia.com/ffmpeg
https://ffmpeg.org/legal.html

>> Linux Video API

e Xv (X video extension)
* Scaling
* Color space conversion(YUV to RGB)

« XYMC (X-video Motion Compensation)
* MPEG-2 decoding

* Motion compensation, /DC7.
e XvMC-VLD

* VLD (slice level acceleration)
e MPEG-2, MPEG-4 on VIA Unichrome

e Xv/XvMC BIJPBR I
o ANXIFMBILTAE M ERAREEINE
o KEITX-protocolthi¥ (EEMLEHE, YREEXwindowld ? )
o ANIIFRE(FRALINE
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* {78 VA-API(Video Acceleration API)
* An API specification

* Client side
* Driver (backend) side

* A library implementation

* Open Source MIT license

* |t opens and registers a backend

* https: //Q|thub com/0lorg/libva
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https://github.com/01org/libva

>> o] FHRY S imsK o]

e Intel VA(965) driver for Intel chip-sets
* Intel hybrid driver
* Intel HD driver

* Mesa's state-trackers for gallium drivers:
* radeon, nouveau (?), freedreno, -

e EFH M API bridges
* vdpau—va bridge
* powervr—yva bridge



https://github.com/01org/intel-vaapi-driver/
https://github.com/01org/intel-hybrid-driver
https://cgit.freedesktop.org/mesa/mesa/tree/src/gallium/state_trackers/va
https://cgit.freedesktop.org/vaapi/vdpau-driver/
https://cgit.freedesktop.org/vaapi/pvr-driver/

D Intel GPU&E{

» Gfx Label
e Gen3:
Gen4:
Genb:;
Geno:;
Gen’:
Gen'.5;
Gens:
Geno:;

Pinetrail (Pineview)

G965

G4X, Ironlake (Piketon, Calpella)
Sandy Bridge

lvy Bridge, Bay Trall

Haswell

Broadwell, Braswell (CherryView)
Skylake, Broxton-P

Gen 9.5: Kabylake

* Intel® Processor Graphics
e 3D jEZ(OpenGL & Vulkan)

* Media

« Ex5it& (CUDA & OpenCL)
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* FFmpeg {EASIRITEVITE gﬁ%%*@%, &=
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QSV plugins [ OCL Plugins }

* FFmpeg QSV plugins ETMSS/Media SDK,

X KA FFFmpeg %ﬁileXZME’]ﬁT
L
* VAAPI fEA— N EEHIMediatE 4 NEAPI; ibVA (VA-API |
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D Intel GPU Decoder B934

H.263 /
H.265 / WMV3 / H.265 /
MPEG-2 MPEG-4 H.264 / AVC HEVC VC-1 MJPEG VP8 VP9 HEVC VP9
part 2
v - v - v - - - - -
v - v - v v - - - -
v - v - v v - - - -
v - v - v v - - - _
v - v - v v v - - _
v - v v v v v - - -
v - v v v v v - - -
Apollo Lake v - v v v v v v v -

Kaby Lake v - v v v v v v v v




>> Intel GPU Encoder B2 45

H.264 / AVC H.265 / HEVC MIPEG VP8 VP9 H.265 / HEVC VP9

Sandy Bridge v - - - - . _

4 _ _ _ _ _ _

4 _ _ i, _ ; ;

4 _ _ _ _ _ ;

Broadwell v - - v - - _

herry Trail / / i i v ) ) )
Braswell

Skylake v v v v - - _

Apollo Lake v v v v - - _

Kaby Lake v 4 4 v v v -




>> Use cases

- fRAY

* ffmpeg -hwaccel vaapi -hwaccel_device /dev/dri/renderD128 -i input.mp4 -c:v libx264 -crf
20 output.mp4

* Jmig

» ffmpeg -vaapi_device /dev/dri/renderD128 -i input.mp4 -vf ‘format=p010,hwupload’ -c:v
hevc_vaapi -b:v 15M -profile 2 output.mp4

¥ 15

* ffmpeg -hwaccel vaapi -hwaccel_device /dev/dri/renderD128 -hwaccel_output_format vaapi
-1 Input.mp4 -vf 'deinterlace_vaapi=rate=field:auto=1,scale_vaapi=w=1280:h=720" -c:v
hevc_vaapi -b:v 5M output.mp4



p- FFmpeg B4 INESR
| becoder | Encoder | Othersupport [N

*Y Working.

( A\I/r:\%gzle” Standalone HgLiI;V:: € Standalone Hardware input Filtering H:;:xi:e l.:fs;k:;agfrgg :FNI\Fl’gts?stI(Tntt)g; rr;\c;te (ijrrmglzetr:vir;ieg.bemg
done in this area.
?:I\D/g\{ CCUVID N Y Y Y Y Y Y Y
reeaoos - v - - : v Y
- Y Y Y Y Y Y Y
- Y Y N N - N N
- N N N N N N N
- Y Y N N - N N
- N N Y N N N Y
- Y Y N N - Y Y
- Y N Y N N N Y
Y - Y Y Y Y Y Y
VDA Y N Y - - - N Y
Y N Y Y Y - Y Y
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 HWAcceled Decoder5Native Decoder

e Encoder
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* AVFilter (VPP)
* Scaling
 De-interlace
 The others

s MRBHHZFRHNAZFF, LEATN?



« CPU 5 GPUBY IR
o ATTABAIRIFXA[A]-R?
* #UEM CPUZIGPUSHIEMGPURICPUFF A X%
* Mmap
e SSE4/AVX/-
* GPU Copy
* OpenCL SVM

* FFmpeg E HAYHwupload/Hwdownload/Hwmap/Hwunmap

c MRFEHRERIDA T, TUAEAT
* OpenCLR#RK



P FFmpeg VAAPIS FFmpeg QSV f&ERLLER

FFmpeg VAAPI FFmpeg QSV

« ELAERMLinux 7 & IA R 2 « X Cases NEIREE T
s X MHENZ s TREXFFMNEIEIHNE T —&
. ELHCodecli L% (particularly on Iris graphics)
+ VAAPI {5 —ALinux EfVideo 78 * IR EIIXSKFWindows -5
HnEED, BRI IUETIFAMD  « T 5intel OpenCL 2 H
/ Nvidia hardware with Mesa.
o SHMIREAPISE T
(EGL/OpenGL, OpenCL).




>> To Do List

° @@JJQE

* Flexible Encoding Interface(FEl)

*  ZHJFeatures (WIP)

e | ess than more.

* OpenCL optimize the FFmpeg VAAPI (WIP)
o Hintel GPURIVPPAZ#FE Driver (i965/iHD) AXZFHRLEREM, 12E AT ?

o {FHOpenCL XFill the gap
« Zero-Copy, X FFSurface 5 OpenCLz [8]aYBuffer Sharing, 8 5 CPU/GPU 2 [8) Ay 3R 3T #

* OpenCV for FFmpeg (ToDo)
« OpenCV BELXR X #FO0penCLAYLAL, EHT-API (http://opencv.org/platforms/opencl.html)
o HF AHOpenCLA{LiEEIOpenCV
s BRI F ? FEEINEEENEEE N EHLMEGRE L



http://opencv.org/platforms/opencl.html

p- QaA

Use The Source, Luke!
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* Mark Thompson & wm4

e Intel

e DCG/NPG Media Team

* Yi Wang & Kaixuan Liu & Yi Liu & Jing Li & Zhengxu Huang & Andrew & James &
Cheng Zhou

* SSG/OTC Media Team
* Hailhao Xiang & Zhong Li & Pengfel Qu & Guangxin Xu & Jocelyn

e CCG/CHD NAS Team
* Gohad, Tushar & Quintanar, Sergio



Thank You

jun.zhao@intel.com
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« 42KFEIIABIED : PreENC / ENCODE / ENC / PAK.

o 27 {E FAREL.

* PreENC + ENCODE
* ENC followed by PAK

» good set of controls
PreENC + ENCODE * easy to use

* limited control over PAK step

e ultimate control of encoding
process

ENC followed by PAK

* hard to use
* lost of performance due to
break of HW pipeline




>> FE| ﬁ:é _*E:T:tg?:'— e yveVidemStackCon

PreENC + ENCODE

additional statistics
are provided

additional controls added,
per MB QP, skip, MV pred

ENC + PAK

user defined BRC full PAK object several calls may be
should be here IS accessible here required for HRD conf.
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o WIEL L1965 driverFlLibva
o O] MUZ&2% https://github.com/01org/libyami/wiki/Build
* Intel-vaapi-driver https://github.com/0lorg/intel-vaapi-driver
e Libva https://github.com/01org/libva

* FFmpeg
e https://git.fimpeg.org/ffimpeq.git

e fvainfo IB{TAINIG, /configure --enable-vaapi Zenable VAAPI, 4% 5%
Rz Jg18iT./ffmpeg -encoders | grep vaapit& N 4w =5 A1



https://github.com/01org/libyami/wiki/Build
https://github.com/01org/intel-vaapi-driver
https://github.com/01org/libva
https://git.ffmpeg.org/ffmpeg.git
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* FFmpeg RYEE - INELRIA
e https://trac.ffmpeg.org/wiki/HWAccellntro

* FFmpeg VAAPIRY{E
e https://trac.ffimpeg.org/wiki/Hardware/VAAPI
e https://wiki.libav.org/Hardware/vaapi

* Buffer Sharing

e https://www.khronos.org/registry/OpenCL/extensions/intel/cl intel va api media sharin
g.txt

e https://www.freedesktop.org/wiki/Software/Beignet/howto/libva-buffer-sharing-howto/



https://trac.ffmpeg.org/wiki/HWAccelIntro
https://trac.ffmpeg.org/wiki/Hardware/VAAPI
https://wiki.libav.org/Hardware/vaapi
https://www.khronos.org/registry/OpenCL/extensions/intel/cl_intel_va_api_media_sharing.txt
https://www.freedesktop.org/wiki/Software/Beignet/howto/libva-buffer-sharing-howto/
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