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1. Yto Takoe Mouflon Media Engine
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TpeboBaHUSA

e Heo6xoamm HU3KUM latency

e Heo6xoaAmMM GbICTPbIU CTAPT
BOCrnpom3sBeaeHuUnA

e Moapep)xkKa 60/bLUOro NMNapkKa
YCTPOUCTB




2. CTeK TeCTUPOBaAHUA




CTeK
TECTUPOBAHUA

Selenium GitLab Cli
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5. ABTOMAaTM3auma nogaymn




0BS 30.2.0 - Profile: Untitled - Scenes: Untitied

No source selected

2 Sources 25 Audio Mixer
> i © @ Desktop Audio
Scene2 > vd @ @
Scene3
Media Source

Media Source 2

2 Scene Transitions 7 Controls.

Fade v Start Streaming
Duration 300ms
Start Recording
- Start Virtual Camera
tudio Mode
Settings
e

CPU:37%  30.00/30.00 FPS
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< [logaya RTMP >

> PaspelwleHume

> Bitrate

> Framerate

> Kopgek (h264, h265)
»GOP

> B-frames

> AyOo N0

RTMP 14

8.}




RTMP

[Mloga4ya no rtmp:

Standard

High Definition
Definition

480p 640x480
Full HD
Quad HD 720p (1280x720) [16:9]
1080p (1920x1080) [16:9]

1200p (1920x1200) [16:10]

1440p (2560x1440) [16:9]

1600p (2560x1600) [16:10]

4K (3840x2160) [16:9]

ffmpeg -re -stream loop -1 -1 "/path to file" \

> -c:v Libx264 \

> -f flv "rtmp://live-str3.nda.dev/"
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RTMP

[Mloga4ya no rtmp:
framerate

45 FPS

JAARRAORARAY -~
o dd o

[------1second duration ---]

ffmpeg -re -stream_loop -1 -1 "/path_to_file" \
> -c:v Libx264 \

> -f flv "rtmp://live-str3.nda.dev/"
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RTMP

[logadya no rtmp:
bitrate

, ffmpeg -re -stream_loop -1 -i1 "/path_to_file" \
> -c:v Llibx264 \

> -f flv "rtmp://live-str3.nda.dev/"
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RTMP

)

[logadya no rtmp:
Kopek

Macroblocks

Upto

16 px x 16 px

-c:v 1ibx265
-f flv "rtmp://live-str3.nda.dev/"
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[Mloga4ya no rtmp:
GOP

RN

W WW N

, ffmpeg -re -stream_loop -1 -1 "/path_to_file" \

> -c:v Libx264
ElIEIEﬂlIHﬁﬂﬂﬁﬂiIﬂIIEEﬂﬂ|lIlllllllllllllllllllllll

> -f flv "rtmp://1live-str3.nda.dev/"

RTMP
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RTMP

[logadya no rtmp:
B-frames

/—\

W WW N

» ffmpeg -re -stream_loop -1 -1 "/path_to_file" \

> -c:v libx264 i p

> -f flv "rtmp://1live-str3.nda.dev/"
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[Mloga4ya no rtmp:
Ayoumo

= ((Q)) ﬂ YW\ ((((.,))) , ffmpeg -re -stream loop -1 -i "/path to file" \

=S > -c:v libx264 i

flﬂ" @ @((. nIIIIu (<B)) > -f flv "rtmp://1live-str3.nda.dev/"

@ [s3¢] -Wv- ((' I')) , ffmpeg -re -stream_loop -1 -i "/path_to file" \

> -c:v Libx264 i

s
xxxx #T* (<!> @ ."h' > -f flv "rtmp://1live-str3.nda.dev/"

RTMP 2.|




[Mogayva Webrtc
(aprymMmeHTbl Chrome)

. --use-fake-device-for-media-stream

. --use-file-for-fake-audio-capture=<filename>

. --use-file-for-fake-video-capture=<filename>

. --use-fake-ui-for-media-stream

WebRTC
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<I‘Iou,aqa Webrtc>

> Pa3pelleHume
> Framerate
> Ayaouno
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[Mogayva Webrtc
(aprymMmeHTbl Chrome)

. --use-fake-device-for-media-stream

. --use-file-for-fake-audio-capture=<filename>

. --use-file-for-fake-video-capture=<filename>

. --use-fake-ui-for-media-stream

YuviMPEG2

WebRTC
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4. ABTOMAaTUM3aLU Mg NMPOBEPKU
TPAHCKOOUHIA
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Pa3spelwleHune

240p

720p




ECTb

B-frames
(Live WebRTC)

HeT
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Macroblocks
Upto

16 px X 16 px

t 4 Ypto
64 px x 64 px

Kogek

Macroblocks
. Upto
16 px x 16 px
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"streams": [
{

"index": 0,

"codec_name": "h264",
"codec_long_name": "H.264 / AVC / MPEG-4 AVC / MPEG-4 part 10",
"profile": "Constrained Baseline",
"codec_type": "video",
ficodec tag string”: “"avel'
"codec_tag": "Ox31637661",
"width": 1280,

"height": 720,

"coded_width": 1280,
"coded_height": 720,
"closed_captions": 0,
"film_grain": 0,
"has_b_frames": 0,
"sample_aspect_ratio": "1:1",
"display_aspect_ratio": "16:9",
"pix_fmt": "yuv420p",

*level '@ 32,

"chroma_location": "left",
‘rers: 1.

I9s ave'": "frue"

nal length size'!: '"4'.

"r frame_rate": "60/1",
"avg_frame_rate": "606/1",
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5. ABTOMaTMU3auUMa NPOBEPKU niemnodbeka
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Low
Latency
HLS

WebRTC
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GposepKM Webr@

> CTapT BOCnpounsBegeHums
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HLS

Informational R. Pantos, Ed.
Internet-Draft Apple Inc.
Obsoletes: 8216 (if approved) 10 May 2024

Intended status: Informational
Expires: 11 November 2024

HTTP Live Streaming 2nd Edition
draft-pantos-hls-rfc8216bis-15

- MP4 Q
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HLS

ter/570000203_auto.m3u8?playlistType=lowLatency Sclect resolution

Playback metrics
currentTimestamp: 112112.000

base test

big_gop
live

playedVideoFrames: 942.000

NDA

¢ $

o NDA
O O O totalVideoFrames: 942.000

droppedVideoFrames: 0.000
realFPS: 64103
playbackFPS: 60.198

NDA

isPaused: false
targetBuffer: 1.500

VIDEO LATE

LU O S

(I) T
1]

o
eé‘

B
*

mp4

s
auto.m3u8
big_001.ts
big_002.ts
big_003.ts
manifest_0.m3u8

buffer_gaps




[lepeknoveHmne
MeXxay KoaeKaMu

#EXTMSU
#EXT-X-VERSION:6

#EXT-X-STREAM-INF :BANDWIDTH=342425 JCODECS="avcl.42c00c,mp4a.40.2"8 FRAME-RATE=30.000, NAME="160p"

http://t ~ -player.demo/streams/different_codec/580000212_160p.m3u8?playlistType=1lowLatency
#EXT-X-STREAM-INF :BANDWIDTH=217395 JCODECS="avcl.4d400c"} FRAME-RATE=20.000, NAME="160p_blurred"

http:// - player.demo/streams/different_codec/580000212_160p_blurred.m3u8?playlistType=lowLatency
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Network

. . . x
@ Settings Network Throttling Profiles
@ Preferences (Add custom profile... )
B3 Workspace 1600 1600 ms 0% 0 off
J\  Experiments
2400 2400 ms 0% 0 Off
=% Ignore List
4mb 4.0 Mbit/s 0 ms 0% 0 Off
[0 Devices
Tmb 1.0 Mbit/s 0 ms 0% 0 Off
(#y Throttling
1.2 1.2 Mbit/s 0 ms 0% 0 Off
© Locations
loss 0 ms 99% 100 On
Shortcuts
Profile Name Download Upload Latency Packet Loss Packet Queue Pac
Length Rec
[l ] [ kbit/s ] [ kbit/s ] [ ms ] [ percent ] [ packet ]
optional optional optional optional optional

CCanceI ) (Add)




%
r o)

3

< Network )

Chrome DevTools Protocol

Network.emulateNetworkConditions(

{
latency’; -1,
'download_throughput': -1,
‘upload_throughput’: -1
}
)
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%
r o)

3

< Network )

Chrome DevTools Protocol

Network.emulateNetworkConditions(

{
'offline': False

latency’; -1,
'download_throughput': -1,
‘upload_throughput’: -1

}

)
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BbiCcTpbIiX cTapT LL

#EXTM3U

#EXT-X-VERSION:6
#EXT-X-TARGETDURATION:2
#EXT-X-INDEPENDENT-SEGMENTS
#EXT-X-MEDIA-SEQUENCE: 601
#EXT-X-DISCONTINUITY-SEQUENCE:8

#EXT-X-MAP:URI="https://b-hls-11.nda.com/hls/id/id_1080p_init_bXoH3BGMGTAXqgxKr.mp4"
#EXTINF:2.000
https://b-hls-11.nda.com/hls/id/id_1080p_601_neNYNFrQQ9aQJZBY_1726491891.mp4
#EXTINF:2.000
https://b-hls-11.nda.com/hls/id/id_1080p_602_MJdlatWthOwvR5hj_1726491893.mp4
#EXTINF:2.000
https://b-hls-11.nda.com/hls/id/id_1080p_603_2sffLCQYoYiWzXFz_1726491895.mp4
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BbiCcTpbIiX cTapT LL

#EXTM3U

#EXT-X-VERSION:6

#EXT-X-TARGETDURATION:2

#EXT-X-SERVER-CONTROL : CAN-BLOCK-RELOAD=YES, PART-HOLD-BACK=1.500

#EXT-X-PART-INF:PART-TARGET=0.500

#EXT-X-INDEPENDENT-SEGMENTS

#EXT-X-MEDIA-SEQUENCE: 601

#EXT-X-DISCONTINUITY-SEQUENCE:8

#EXT-X-MAP:URI="https://b-hls-11.nda.com/hls/id/id_1080p_init_bXoH3BGMGTAXgxKr.mp4"
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_601_neNYNFrQQ9aQJZBY_1726491891_part0.mp4", INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_601_neNYNFrQQ9aQJZBY_1726491891_partl.mp4"
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_601_neNYNFrQQ9aQJZBY_1726491891_part2.mp4"
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_601_neNYNFrQQ9aQJZBY_1726491891_part3.mp4"
#EXT-X-PROGRAM-DATE-TIME:2024-09-16T13:04:51.331+0000

#EXTINF:2.000

https://b-hls-11.nda.com/hls/id/id_1080p_601_neNYNFrQQ9aQJZBY_1726491891.mp4
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_602_MJIdlatWthOwvR5hj_1726491893_part0.mp4", INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_602_MJIdlatWthOwvR5hj_1726491893_partl.mp4"
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_602_MJIdlatWthOwvR5hj_1726491893_part2.mp4"
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_602_MJdlatWthOwvR5hj_1726491893_part3.mp4"
#EXT-X-PROGRAM-DATE-TIME:2024-09-16T13:04:53.357+0000

#EXTINF:2.000

https://b-hls-11.nda.com/hls/id/id_1080p_602_MJdlatWthOwvR5hj_1726491893.mp4
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_603_2sffLCQYoYiWzXFz_1726491895_parto. , INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_603_2sffLCQYoYiWzXFz_1726491895_partl.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_603_2sffLCQYoYiWzXFz_1726491895_part2.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_603_2sffLCQYoYiWzXFz_1726491895_part3.
#EXT-X-PROGRAM-DATE-TIME:2024-09-16T13:04:55.362+0000

#EXTINF:2.000

https://b-hls-11.nda.com/hls/id/id_1080p_603_2sffLCQYoYiWzXFz_1726491895.mp4
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_604_FKaTYLHEH1zBAcFw_1726491897_part0.mp4", INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_604_FKaTYLHEH1zBAcFw_1726491897_partl.mp4"
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_1080p_604_FKaTYLHEH1zBAcFw_1726491897_part2.mp4"
#EXT-X-PRELOAD-HINT:TYPE=PART,URI="https://b-hls-11.nda.com/hls/id/id_1080p_604_FKaTYLHEH1zBAcFw_1726491897_part3.mp4"




BbiCcTpbIiX cTapT LL

#EXTM3U

#EXT-X-VERSION: 6

#EXT-X-TARGETDURATION:2

#EXT-X-SERVER-CONTROL : CAN-BLOCK-RELOAD=YES, PART-HOLD-BACK=1.500
#EXT-X-PART-INF:PART-TARGET=0.500

#EXT-X-INDEPENDENT-SEGMENTS

#EXT-X-MEDIA-SEQUENCE: 601

H#EXT-X-DISCONTINUITY-SEQUENCE:8
#EXT-X-MAP:URI="https://b-hls-11.nda.com/hls/id/id_1080p_init_bXoH3BGMGTAXgxKr _mns"
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part0.mp4% INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_partl.mp4’
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part2.mp4"
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part3.mp4"
#EXT-X-PROGRAM-DATE-TIME:2024-09-16T13:04:51.331+0000

#EXTINF:2.000

https://b-hls-11.nda.com/hls/id/id_1080p_601_neNYNFrQQ9aQJZBY_1726491891.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_parto. INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_partl.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part2.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part3.
#EXT-X-PROGRAM-DATE-TIME:2024-09-16T13:04:53.357+0000

#EXTINF:2.000

https://b-hls-11.nda.com/hls/id/id_1080p_602_MJdlatWthOwvR5hj_1726491893.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part0. ' INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_partl.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part2.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part3.
#EXT-X-PROGRAM-DATE-TIME:2024-09-16T13:04:55.362+0000

#EXTINF:2.000

https://b-hls-11.nda.com/hls/id/id_1080p_603_2sffLCQYoYiWzXFz_1726491895.mp4
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part0.mp4"% INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_partl.mp4"
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part2.mp4"
#EXT-X-PRELOAD-HINT:TYPE=PART,URI="https://b-hls-11.nda.com/hls/id/id_part3.mp4"

INDEPENDENT

INDEPENDENT

INDEPENDENT

INDEPENDENT




BbiCcTpbIiX cTapT LL

#EXTM3U

#EXT-X-VERSION: 6

#EXT-X-TARGETDURATION:2

#EXT-X-SERVER-CONTROL : CAN-BLOCK-RELOAD=YES, PART-HOLD-BACK=1.500
#EXT-X-PART-INF:PART-TARGET=0.500

#EXT-X-INDEPENDENT-SEGMENTS

#EXT-X-MEDIA-SEQUENCE: 601

H#EXT-X-DISCONTINUITY-SEQUENCE:8
#EXT-X-MAP:URI="https://b-hls-11.nda.com/hls/id/id_1080p_init_bXoH3BGMGTAXgxKr _mns"
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part0.mp4% INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_partl.mp4’
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part2.mp4"
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part3.mp4"
#EXT-X-PROGRAM-DATE-TIME:2024-09-16T13:04:51.331+0000

#EXTINF:2.000

https://b-hls-11.nda.com/hls/id/id_1080p_601_neNYNFrQQ9aQJZBY_1726491891.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_parto. INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_partl.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part2.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part3.
#EXT-X-PROGRAM-DATE-TIME:2024-09-16T13:04:53.357+0000

#EXTINF:2.000

https://b-hls-11.nda.com/hls/id/id_1080p_602_MJdlatWthOwvR5hj_1726491893.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part0. ' INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_partl.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part2.
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part3.
#EXT-X-PROGRAM-DATE-TIME:2024-09-16T13:04:55.362+0000

#EXTINF:2.000

https://b-hls-11.nda.com/hls/id/id_1080p_603_2sffLCQYoYiWzXFz_1726491895.mp4
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part0.mp4"% INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_partl.mp4"
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/id_part2.mp4"
#EXT-X-PRELOAD-HINT:TYPE=PART,URI="https://b-hls-11.nda.com/hls/id/id_part3.mp4"

INDEPENDENT

INDEPENDENT

INDEPENDENT

INDEPENDENT




BbiCcTpbIiX cTapT LL

#EXTINF:2.000

https://b-hls-11.nda.com/hls/id/id_1080p_602_MJdlatWthOwvR5hj_1726491893.

#EXT-X-PART:DURATION=0.500,URI="https
#EXT-X-PART:DURATION=0.500,URI="https
#EXT-X-PART:DURATION=0.500,URI="https

#EXT-X-PART:DURATION=0.500,URI="https
#EXT-X-PROGRAM-DATE-TIME:2024-09-16T13:04:55.362+0000
#EXTINF:2.000
https://b-hls-11.nda.com/hls/id/id_1080p_603_2sffLCQYoYiWzXFz_1726491895.mp4
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id/1d_part0.mp4", INDEPENDENT=YES
#HEXT-X-PRELOAD-HINT:TYPE=PART,URI="https://b-hls-11.nda.com/hls/id/id_partl.mp4"

://b-hls-11.
://b-hls-11.
://b-hls-11.
://b-hls-11.

nda
nda

nda.
nda.

.com/hls/ic¢/id_part0.
.com/hls/ic¢/id_partl.

com/hls/id/id_part2.
com/hls/id/id_part3.

mp4
mp4" , INDEPENDENT=YES
mp4"
mp4"
mp4"
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BbiCcTpbIiX cTapT LL

#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/ioYid_partO.mp4", INDEPENDENT=YES
#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/ioYid_partl.mp4"

#EXT-X-PART:DURATION=0.500,URI="https://b-hls-11.nda.com/hls/id¥id_part2.mp4"
HEXT-X-PRELOAD-HINT:TYPE=PART,URI="https://b-hls-11.nda.com/hls/id/id_part3.mp4"
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HLS ABR

#EXTM3U
#EXT-X-VERSION:6
#EXT-X-STREAM-INF :BANDWIDTH=3000, RESOLUTION=284x160, NAME=160p

http://-player.demo/streams/live_stream/ts/{}/manifest_0.m3u8
#EXT-X-STREAM-INF :BANDWIDTH=850000, RESOLUTION=426x240,NAME=240p

http://-player.demo/streams/1ive_stream/ts/{}/manifest_1.m3u8
#HEXT-X-STREAM-INF :BANDWIDTH=1500000, RESOLUTION=854x480, NAME=480p

http://-player.demo/streams/1ive_stream/ts/{}/manifest_2.m3u8
#HEXT-X-STREAM-INF :BANDWIDTH=3748000,RESOLUTION=1280x720, NAME=720p

http://-player.demo/streams/live_stream/ts/{}/manifest_3.m3u8
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HLS ABR

#EXTM3U
#EXT-X-VERSION:6
#EXT-X-STREAM-INF EBANDWIDTH=3000RESOLUTION=284x160, NAME=160p

http://-player.demo/streams/live_stream/ts/{}/manifest_0.m3u8
#EXT-X-STREAM-INFEBANDWIDTH=850000 JRESOLUTION=426x240,NAME=240p

http://-player.demo/streams/1ive_stream/ts/{}/manifest_1.m3u8
HEXT-X-STREAM-INF {BANDWIDTH=1500000f RESOLUTION=854x480, NAME=480p

http://-player.demo/streams/1ive_stream/ts/{}/manifest_2.m3u8
#EXT-X-STREAM-INFEBANDWIDTH=37480008 RESOLUTION=1280x720, NAME=720p

http://-player.demo/streams/live_stream/ts/{}/manifest_3.m3u8
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< HLS ABR >

#EXTM3U

#EXT-X-VERSION:6

o #EXT-X-STREAM-INF :BANDWIDTH=3000, RESOLUTION=2¢

NetWOrk.emUIateNetWOrkCOndlthnS( http://-player.demo/streams/workaround/live_s

{ #EXT-X-STREAM-INF :BANDWIDTH=850000, RESOLUTION
'offline": False http://-player.demo/streams/workaround/live_s

#EXT-X-STREAM-INF EBANDWIDTH=15000008 RESOLUTIO

http://-player.demo/streams/workaround/live_s

#EXT-X-STREAM-INF :BANDWIDTH=3748000, RESOLUTIO

Chrome DevTools Protocol

http://-player.demo/streams/workaround/live_s
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< HLS ABR >

#EXTM3U

#EXT-X-VERSION:6

o #EXT-X-STREAM-JNF BANDWIDTH=3000,RE OL JTION=2¢

NetWOrk.emUIateNetWOrkCOndlthnS( http://-player. demo/streams/workarounc/live_s

{ #EXT-X-STREAM-INF BANDWIDTH=850000, !ESJLUTION
Ofﬂlne False http://-player. demo/streams/workarounc/live_s

#EXT-X-STREAM-INF BANDWIDTH=1500000 RESOLUTIO

http://-player.demo/streams/workaround/live_s

#EXT-X-STREAM-INF :BANDWIDTH=3748000, RESOLUTIO

Chrome DevTools Protocol

http://-player.demo/streams/workaround/live_s
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< HLS ABR >

Chrome DevTools Protocol

Network.emulateNetworkConditions(

download_throughput': -1,
‘upload_throughput': -1

}

)

S1



< HLS ABR >

ffmpeg -re —stream_loop -1 -1 "/path_to_input_file" \
-minrate {bitrate}k —-maxrate {bitrate}k —-bufsize {bitrate}k

chunk 0 1.ts chunk 0 2.ts chunk 0 3.ts chunk O N.ts

manifest 0.m3u8

300kb 300kb 300kb 300kb
chunk_1_1.ts chunk_1_2.1s chunk_1_3.ts chunk_1_N.ts

manifest_1.m3u8 o

300kb 300kb 300kb 300kb
o h
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< HLS ABR >

Chrome DevTools Protocol

Network.emulateNetworkConditions(

= /)=
s / Y —_ 125 kb/s

300 kb 2.4 s

ghput': -1,
‘upload throughput' -1
)
)
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300 kb

HLS ABR

Z\/: 125 kb/s
2.4s

#EXTM3U

#EXT-X-VERSION:6

#EXT-X-STREAM-INF :BANDWIDTH=3000, RESOLUTION=284x160, NAME=1
http://player.demo/streams/live_stream/ts/{}/manifest_0.m3
#EXT-X-STREAM-INF :BANDWIDTH=850000, RESOLUTION=426%x240, NAME
http://player.demo/streams/live_stream/ts/{}/manifest_1.m3
#EXT-X-STREAM-INF :BANDWIDTH=1500000, RESOLUTION=854x480, NAM
http://player.demo/streams/live_stream/ts/{}/manifest_2.m3
#EXT-X-STREAM-INF :BANDWIDTH=3748000, RESOLUTION=1280x720, NA

http://player.demo/streams/live_stream/ts/{}/manifest_3.m3
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6. [lpoBepPKUN Ha CTaaMnUUM KOHLENTA

o h




Latency (WebRTC)

Anatomy of a WebRTC SDP

See the source post by Anton Roman for more details.

Global Lines
o=- 4611731400430051336 2 IN IP4 127.0.0.1
S=-
t=00
a=group:BUNDLE 0 1
a=msid-semantic: WMS IgsCFqtOkN2fVKw5wg3NKqGdATQoltEwOdMS
Audio Lines

m=audio 58779 UDP/TLS/RTP/SAVPF 111 103 104 90 8 106 105 13 126

c=IN IP4 217.130.243.155

a=rtcp:51472 IN 1P4 217.130.243.155

ICE Candidates

a=candidate:1467250027 1 udp 2122260223 192.168.0.196 46243 typ host generation 0
a=candidate:1467250027 2 udp 2122260222 192.168.0.196 56280 typ host generation O

a=candidate:435653019 1 tcp 1845501695 192.168.0.196 0 typ host tcptype active generation 0
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Gtency (WebRTCD

SDP + Added timestamp
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@tency (WebRTCD

SDP + Added timestamp




G\tency (WebRTCD

SDP + Added timestamp

Changed timestamp
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Lip sync

ffmpeg -re -stream_loop ... ffmpeg -f avfoundation ...

w )

= O +
VIDEO LATE | AUDIO LATE

| oo

ol




Lip sync

AUDIO LATE DIO LATE VIDEO LATE AUDIO LATE

AUDIO LATE

H\HHHH\HH\HHHH\HH\HHHHHHHHH\HH\IHH

Audio dB Level Over Time

30 A

25 4

201

15 4

dB Level

10 A

0.00 0.25 0.50 0.75

1.00 125 1.50 175 2.00
Tima fc)




( Lip sync )

Frame from 0:00:00.520 Check result on part

—~+

()
> &
2 S
% 2N

O uw

VIDEO LATE | AUDIO LATE
% % 2 % & o > &

-




VIDEO LATE

lo

Tests concepts

AUDIO LATE

Latency (WebRTC)

SDP + Added timestamp

64



Origins

Latency
HLS




Live streaming:
KyAa XXaTb, UTOODI
nporecTUpoBaTb?

ﬂ'l Mayflower



@ deployment

@ Build package

Kyna »XaTb TO?

Mouflon Media Server

Q

test

@ run_dbg_integration_tests
@ run_prd_integration_tests

@ run. _regression_tests

Trigger job

|
~J

deploy

@ dev_deployment
Trigger job

d_deployment
> Trigger job

Mouflon Media Player

>

|
_/

pre sts

@ build_image

@ prepare_branch_name

O

O

python_tests

@ tests_ga_python
Trigger job
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v

RUNNER

( Gitlabcl )

Setup

def test_1()

def test_2|()

Platform ... UP
Player ... UP

Nginx ... UP

Broadcast() .add_stream()

Transcoding() .get_tracks_from_manifest()

driver.open(
Player().open_stream(
Player() .wait_played_frames()

assert

passed, skipped 1in
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