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Necessity is the Mother of Invention
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Necessity is the Mother of Invention

■ Tiled streaming of 8K+ VR360 yields hard problems:

■ Coordinating retrieval & buffers across 25+ feeds

■ Frame-level sync across all tiled feeds, including multiple GOP 

versions and ABR levels 

■ Retrieving, decoding and displaying new tiles within 1-3 frames in 

response to head motion
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Necessity is the Mother of Invention

■ Tiled streaming of 8K+ VR360 yields hard problems:

■ Coordinating retrieval & buffers across 25+ feeds

■ Frame-level sync across all tiled feeds, including multiple GOP 

versions and ABR levels 

■ Retrieving, decoding and displaying new tiles within 1-3 frames in 

response to head motion

■ Only option: build a player completely

from scratch
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Necessity is the Mother of Invention

■ After tackling VR, built Multiview in the same Multi-Stream Player

■ Similar requirements : network retrieval efficiency, (massive) 

scalability, cross-feed ABR & buffer management, frame-level sync 
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Necessity is the Mother of Invention

■ After tackling VR, built Multiview in the same Multi-Stream Player

■ Similar requirements : network retrieval efficiency, (massive) 

scalability, cross-feed ABR & buffer management, frame-level sync 

■ Working with launching multiview customer taught us that controlling 

the full stack also provides significant advantages for “conventional” 

streaming - sometimes to our own surprise.

■ That’s the focus of today’s talk
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Platform-provided media player or 

open source project

Device HW

Video player vendor innovations

Video player vendor API & UI

AVPlayer 

(iOS)

ExoPlayer 

(Android)

hls.js/

video.js/

dash.js 

(Web)

ffmpeg/
gstreamer 

(desktop)

Limited Control and Platform-Specific

Application

Traditional Approach

Cross-Platform Core

Single codebase, 

cross-compiled

Device HW

API & UI

Application

Build From Scratch

Full Control across all platforms
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Impact of Building a Player From Scratch

■ Platform Support

■ Format Support

■ Error rates

■ Analytics

■ ABR

■ Innovation and Integration

■ Player Size



Format Support

■ Single cross-platform player allows for massive reduction in 
number of packaging formats required to cover all platforms

■ Typically, a single multi-DRM HLS ABR ladder suffices

■ With a single subtitle/caption format 

■ And a single trickplay thumbnail format

■ Any formats not yet supported only need to be implemented once



Format Support

■ Single cross-platform player allows for massive reduction in 
number of packaging formats required to cover all platforms

■ Typically, a single multi-DRM HLS ABR ladder suffices

■ With a single subtitle/caption format 

■ And a single trickplay thumbnail format

■ Any formats not yet supported only need to be implemented once

■ Some packaging duplication may be required to support platform-
specific DRM (Specifically with Widevine L1 and Fairplay)



Trickplay Example (Conventional Approach) 
WebVTT with 
JPEG/PNG + 
HLS/DASH

IOP Image 
Adaptation Set

HLS Image 
Media Playlist

HLS I-Frame 
playlist

Web VoD only X VoD only

Android VoD only X VoD only

iOS (Vendor UI) VoD only

iOS (System UI) X

iOS (Custom UI) VoD only X

tvOS (system UI) X

tvOS (custom UI) VoD only X

■ Much more elaborate still for subtitle formats



Errors 

■ If you build the player yourself, you are accountable for all errors; 

cannot blame anyone else

■ But you have full power to fix any player issues

■ Error rates trending towards zero

Conventional player (blue 
line) vs. Tiledmedia Player 
(black line) in operational 

A/B field test with ~1M 
users worldwide

Unclear AV Player 

issue



Debugging

■ Can fully understand 

player state (network, 

buffer, load, 

performance, …)

■ E.g., error or crash 

analysis

■ “Core Log” 

■ Includes all user actions, 

■ …which can be replayed 

in the player o recreate 

exact conditions



ABR Logic

■ Ability to build, control and 

optimize ABR logic

■ Including the unique ability 

to devise cross-stream ABR 

logic in a multi-stream 

scenario

Quality
(Better Average 

Bitrate)

Buffering
(less events and duration)

Start-up Time
(lower)
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Nightly Test Runs 

■ Many Scenarios, such as: 

■ Stable Quality

■ Out of Data

■ Tunnel

■ Wave



Example: Lowering Startup Times Without 
Compromising on ABR Quality & Buffering

Industry 

Reference

Tiledmedia 

Player Run 1

Tiledmedia 

Player Run 2

Buffer events 2 2 0

Average Startup (seconds) 4.47 2.23 2.90

Average Bitrate (kbps) 1,614 1,546 1,787

Disclaimer: We use these tests to optimize our own ABR logic, so we do our very best to create a 
valid test with representative conditions. We recognize that it’s extremely hard to establish 
objective metrics. The results should be interpreted as an indication of the “tuneability” of a 
player that’s under full control, not as a definitive comparison between players.



Analytics

■ Can measure all aspects of experience

■ Nothing hidden from view by platform player

■ Metrics identical across all platforms

■ Bonus: true multi-stream metrics, fully correlated and including 

aggregate figures



Innovation & Integration

■ With full control over the entire stack, easier to build and optimise 

features to a level that’s not otherwise possible

■ Not blocked by features that are available on one platform but not another

■ Innovation & integration need to be done only once, cross-platform
■ E.g.: cross-platform integration of an ad framwork (Yosspace): a few working days

■ Supporting advanced use cases in the Player makes App lighter & simpler
■ E.g.: App feed switching logic from 10,000 lines with a conventional player to 20 lines for one 

customer



Innovation & Integration

■ With full control over the entire stack, easier to build and optimise 

features to a level that’s not otherwise possible

■ Not blocked by features that are available on one platform but not another

■ Innovation & integration need to be done only once, cross-platform
■ E.g.: cross-platform integration of an ad framwork (Yosspace): a few working days

■ Supporting advanced use cases in the Player makes App lighter & simpler
■ E.g.: App feed switching logic from 10,000 lines with a conventional player to 20 lines for one 

customer

■ Can’t inherit functionality from platform players (but maintenance easier 

once built)



Platform Support

■ Every platform requires a platform-specific port



Platform Support

■ Every platform requires a platform-specific port

■ Once ported, all features and benefits are of the single core are 

available on the new platform



Player Size

■ A player that is not a thin layer around something in the OS is inherently 

larger in size



Player Size

■ A player that is not a thin layer around something in the OS is inherently 

larger in size

■ Compensated by having more control over the player memory footprint

■ Player can be configured to not exceed some maximum RAM footprint, 

taking its own size into account, and adapt memory management 

accordingly (e.g. manage forward content buffer, historical data, etc.)



Thanks!

Thanks to Thomas Keller for the 
nightly test runs
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