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Twitch.tvEFIREY ?

Following Browse Try Prime

twitch
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Following Browse Try Prime
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SNetflixZARIABETE

Size of “Netflix-Free” Audiences of Select OTT Service Providers
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TWITCH VS. OTHER CHANNELS
VIEWERSHIP PER CHANNEL
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TWITCH HBO NETELIX ESPN
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TWITCH CEO ON STREAMING
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RTMP/H.264 >

TwitchBE B 82814

RTMP/H.264 >

Ingest Edges

(20+ countries)

HLS/H.264 >

Workload
management

HLS/H.264 >

HLS/H.264

Replication

X264
encoder
farm

Replication

Replication

QuickSync

encoder
farm

Replication

Replication

mjtwitch

Replication

Edges

(20+ countries)
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“Providing transcoding to our broadcasters would help them give
their viewers better user experiences.”
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TwitchBIE BB AR SR

Transcode:

HLS
1080p60
720p60
720p30
480p30

KL -l — 360p30
1080p60 — i

Transmux:

HLS
1080p60
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FFmpegRTMP45HLSSCAT45R5

1HNHEHFHEZFS &= \variant :

ffmpegqg -i <input file or RTMP stream > \

-c.v libx264 -x2640pts keyint=120:no-scenecut -s 1920x1080 -r 60 -b.v <target bitrate> -profile:v main -preset veryfast -
c:a libfdk_aac -sws_flags bilinear -hls_list size <number of playlist entries> <output file or playlist>.m3u8 \

-c.v libx264 -x2640pts keyint=120:no-scenecut -s 1280x720 -r 60 -b:v <target bitrate> -profile:v main -preset veryfast -
c:a libfdk_aac -sws_flags bilinear -hls_list size <number of playlist entries> <output file or playlist>.m3u8 \

-c.v libx264 -x2640pts keyint=60:no-scenecut -s 1280x720 -r 30 -b.v <target bitrate> -profile:v main -preset veryfast -c:a
libfdk_aac -sws_flags bilinear -hls_list_size <number of playlist entries> <output file or playlist>.m3u8 \

-c.v libx264 -x2640pts keyint=60:no-scenecut -s 852x480 -r 30 -b.v <target bitrate> -profile:v main -preset veryfast -c:a
libfdk_aac -sws_flags bilinear -hls_list_size <number of playlist entries> <output file or playlist>.m3u8

EFLELPEE Nvariant :

-C:v copy -c:a copy -hls_list_size <number of playlist entries> <output file or playlist>.m3u8 \
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Varant 1

(Transmuxed) Segment 1 Segment 2 Segment 3 Segment 4

Varnant 2

(Transcoded) Segment 1 Segment 2 Segment 3 Segment 4

Variant 3

(Transcoded) Segment 1 Segment 2 Segment 3 Segment 4

Variant 4

(Transcoded) Segment 1 Segment 2 Segment 3 Segment 4
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Variant 1
(Transmuxed)

Variant 2
(Transcoded)

Variant 3
(Transcoded)

Variant 4
(Transcoded)

I\rchSu‘r%nit

£ R EWH W & = 2007

VA RN

||:|

| BRhS + 5 R ZRAYIDRRI ST

Segment 1

Segment 2

Segment 3

Segment 4

Segment 1

Segment 2

Segment 3

Segment 4

Segment 1

Segment 2

Segment 3

Segment 4

Segment 1

Segment 2

Segment 3

Segment 4

Geelkbang>. [nfoQ



I\rchSu‘n%nit

E R EWH W & = 207

BARIARZ — | BE S/ R ERe

H.264 video
frames
(1080p60)

Video Video
Scaler Encoder

Video
Decoder

Video Video
Scaler Encoder

Figure 7: 1-in-N-out Video Transcoder with only 1 Video Decoder

H.264 video
frames
(720p60)

H.264 video
frames
(720p30)

H.264 video
frames
(480p30)
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// reap filters Line 1423
for (i1 = 8; 1 < nb _output streams; i++) { // Loop through all output streams

// initialize contexts and files
OutputStream *ost = output streams[1];
AVFilterContext *filter = ost->filter->filter;
AVFrame filtered frame = ost->filtered frame;

while (1) { // process the video/audio frame for one output stream
e // frame 1is not already complete
ret = av_buffersink _get frame flags(filter, filtered frame, ..);
1f (ret < 0) {

// handle errors and logs
break;

}
switch (av_buffersink get type(filter)) {
case AVMEDIA TYPE VIDEO:
do video out(of, ost, filtered frame, float pts);
case AVMEDIA TYPE AUDIO:
do _audio out(of, ost, filtered frame);
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TwitchTranscoderf=RE : ST B

Average Transcode Times (720p60)

12 B Seconds

Twitch Transcoder FFmpeg
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TwitchTranscoderf=RE : ST B

Average Transcode Times (720p60, 720p30)

20 B Seconds

Twitch Transcoder FFmpeg
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TwitchTranscoderf=RE : ST B

Average Transcode Times (720p60, 720p30, 480p30, 360p30, 160p30)

50 B Seconds

Twitch Transcoder FFmpeg
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STEVEE © x264 veryfast
TwitchBYMIZARE : https://media.xiph.org/video/derf/

H.2644288E9API : IDRIEN |, Fo=iz| SR X,
EHBEIERR . FHYDIR . NetBoot , IPMI
AR ST | Ui
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Shoppingif BB M

Broadcasters Per

Chassis Size Rack RU Watt Server$/Channel Price Note NRE Max Per Rack Gbits/sec /rack Infra Rack Count CAPEX per rack _per channel OPEX/year per rack per channel 3 Year Cost
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Nvidia Nvenc

% Bitrate Extra, PSNR

H.264 codec 100%BASIC=ECI)

quicksync_7

Mz 7 Maxwell{£a9Quadro M5000, Tesla M60

quicksync_5

s [N GRIL TN ek

quicksync_1 B

" % Bitrate Extra, PSNR

SEFR ( SDK 2016.3LAEHRA )

nven¢_fast §

venc_medium W

%

wenclsiow [ FhPascal{iTesla P4sEZSY
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Intel Quicksync

H.264 codec GPGP U*DASIC?% m_ext_bs_proc_vector[O]-> PushInFrame (in_frame);

NINAAAANAAAAAAANAAAAAAAAAANAN

op
)J:_,I_}l
NoS

for (unsigned int i = 1; | < m_session_vector.size(); ++i) {

m_session_vector[i]->pPipeline->setForceIDR (true);
miE tEZ M ETXeon E3IRSEEE~ M J

s

BEEEREY | 1Z1THERE |, IRIERIEARNSIH S

std vector<vI§4ggJa Fra 'U\?MP,\EL” VoUt_framwes;
for (unsigned int i = 1; i < m_ext_bs_proc_vector.size(); ++i)

SDKZ 13 —i#N H ABREERDRIMEREAL, {

m_ext_bs_proc_vector[i]->PopCopyOutFrames
(out_frames);
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Intel Quicksync : 7Jv(SKU

4 Products

Intel®” Xeon® Processor E3- Intel® Xeon®” Processor E3- Intel® Xeon® Processor E3- Intel® Xeon® Processor E3-
1285L v4 1285 v4 1265L v4 1278L v4
Vertical Segment Server Server Server Embedded
Graphics Base Frequency 300.00 MHz 300.00 MHz 300.00 MHz 800.00 MHz

ATRICE TR DYTIAHIC 1.15 GHz 1.15 GHz 1.05 GHz 1.00 GHz

Frequency
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Intel Quicksync Skylake : RICET ?

SkylakefBroadwelltt, , SDKEYER{EALAY, + B ARIGPGPU |, BERSK
10-20%RBY14 e S

RFKHAThRS DKXITABREEIBRYIERER A KIEHETT

Kaby LakefS#rIhEE(XPRFIEIN T HEVC 10bit FE{4-ARFBAYTHEE
Kaby LakeF+FoVPORE {4 4mABHITHAE
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iherHIUIC S NEAEPEETHNSRIVBR |, ttilBeamr, Harmonic, AtemeZs

SCHTH. 2649*'6 IAEERFRIIX264 mediumiEME : x264 slow/slowerfE SABAE |
veryslowiZ DA B {E e %R HD

VPO : RS EHWT iZ23FF ( BRIOS ) : ISR BIRS | (BSCARmISIKAT R
(libvpx speed 4t CxE(#%11080p60 )
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