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4 Big challenges

Scroll customization

Threaded input handling

Consistency and interoperability
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Consistent low latency



Scroll customization




Scroll customization: Examples

Pull to refresh
mage carousells
-Hidey bars
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SYNBIOTA

$300k funding opportunity for #DIYBio,
#IGEM & entrepreneurs. Learn more
about the #synbio axIr8r here:
synbiota.com/axlIr8r




Scroll customization: What we're doing

Now send touch events during scroll
Building sample polymer components (p2r)
Best-effort sync scrolling

~ractional scroll offsets

~ractional input event co-ordinates

Driver event timestamps



https://groups.google.com/a/chromium.org/forum/#!searchin/blink-dev/PSA$20touchcancel/blink-dev/wHnyukcYBcA/fmv4EClOFoIJ
https://github.com/tdresser/polymer-ui-p2r
https://code.google.com/p/chromium/issues/detail?id=359566
https://code.google.com/p/chromium/issues/detail?id=360889
https://code.google.com/p/chromium/issues/detail?id=323935
https://code.google.com/p/chromium/issues/detail?id=160524

Scroll customization: Open issues

Best effort sync scroll good enough?
Exposing and tweaking fling physics?
Also implement the "magic features"?



Threaded input




Threaded input: background

Everything on Ul thread must be <16ms
Compensate by adding another thread

"Performance modularity”

Hack: Touch ACK timeout



Threaded input: what we're doing

Make the main thread suck less: silk
Universal accelerated overflow scroll
Touch-action: none heuristic for timeout


https://code.google.com/p/chromium/issues/list?can=2&q=hotlist%3Djank
https://code.google.com/p/chromium/issues/detail?id=249354
https://code.google.com/p/chromium/issues/detail?id=340060

Threaded input: open issues

Give the developer control (eg. scroll-delay)?

Touch-action hit testing on impl
Touch driven web animations
Expose threaded input handling as a primitive?



https://docs.google.com/a/chromium.org/document/d/1aOQRw76C0enLBd0mCG_-IM6bso7DxXwvqTiRWgNdTn8/edit
https://github.com/ianvollick/animation-proxy

touch touch scroll raster richness perf rational
begin move event
Android native,
old chrome blocks blocks blocks blocks great poor great
chrome ~m30 blocks blocks doesn't blk | doesn't blk ok better ok
chrome android block doesn't doesn't doesn't oor - oor
m34 w/timeout block block block P 9 P
chrome m36 blocks blocks on doesn't doesn't 00d 00d ok
overscroll block block 9 9
chrome m36 blocks blocks on doesn't doesn't ok - oor
desktop-on-mob w/timeout | overscroll block block 9 P
safari document blocks doesn't blk | doesn't blk ? poor ok poor
safari div blocks blocks blocks ? poor bad poor
IE 10+ doesn't blk | doesn't blk | doesn't blk | doesn't blk limited excellent ok




Interoperability




Interoperability: examples

Touch event behavior while scrolling
Click delay

Unreliable :active behavior
Direction-specific event consumption
preventDefault confusion


https://docs.google.com/a/chromium.org/document/d/12k_LL_Ot9GjF8zGWP9eI_3IMbSizD72susba0frg44Y/edit#heading=h.nxfgrfmqhzn7

Interoperability: what we're doing

Eliminate touchcancel on scroll
Transparency on async touch events
Unified code: android, desktop, devtools

Standardize new input features in W3C
(eg. touch-action)

W3C TouchEvents community group


https://groups.google.com/a/chromium.org/forum/#!searchin/blink-dev/PSA$20touchcancel/blink-dev/wHnyukcYBcA/fmv4EClOFoIJ
https://code.google.com/p/chromium/issues/detail?id=370149
https://code.google.com/p/chromium/issues/detail?id=332418
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CC8QFjAB&url=https%3A%2F%2Fplus.google.com%2F%2BRickByers%2Fposts%2FCBCmhVttj5C&ei=qdxxU_yCGeig7AbY0YDgDw&usg=AFQjCNHkG5P3BtjYec-rMxrDeLdEYhdTkA&sig2=VG9FWK0219trfSQrmQbiFg
https://code.google.com/p/chromium/issues/detail?id=258459
http://www.w3.org/community/touchevents/

Interoperability: open issues

Apple
Pointer Events
Gestures (IP)


https://dvcs.w3.org/hg/pointerevents/raw-file/tip/pointerEvents.html

Consistent
Low latency




Latency: background

Goal: <10ms
Actual: ~65ms on top hardware (Nexus 5)
Consistency matters more than minimum


http://www.dgp.toronto.edu/~dwigdor/?acm=6813842

Mean time (in seconds)

How fast is fast enough?

Error Bars: 95% CI
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0.8577

0.807
Source: Daniel Wigdor et. al.
How fast is Fast enough?: a
study of the effects of latency

0.757] in direct-touch pointing tasks.
In Proceedings of the SIGCHI
Conference on Human Factors
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https://onedrive.live.com/view.aspx?resid=5336F127BF7D5AA2!84497&ithint=file%2c.pptx&app=PowerPoint&authkey=!ACb34KamNX5wxoo

Latency: what we're doing

_atency tooling

Deadline scheduler

_atency discrepancy metric, user studies
Vsync aligned buffered input

Ruthlessly find and fix jank



https://docs.google.com/a/chromium.org/document/d/1NUYMVyUJSU2NYrpGhKNfjSmmVZyPYoqbrPs7tbdY9PY/edit
https://docs.google.com/a/google.com/presentation/d/1I105Uk7nlH_Kj4UaqC7Ygkw3eNuDINQXPtYYSusW8Ho/edit
https://code.google.com/p/chromium/issues/detail?id=360841
https://docs.google.com/a/google.com/document/d/1L2JTgYMksmXgujKxxhyV45xL8jNhbCh60NQHoueKyS4/edit
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Selected Slice:

Title "InputLatency:GestureScrollUpdate"
Category "benchmark"
Start 1565.067 ms
Duration 26.774 ms
Args
step "GestureScrollupdate"
data {INPUT_EVENT_LATENCY_BEGIN_RWH_COMPONENT: {comp_id: 1541893259266,

count: 1,
time: 18581566036},
INPUT_EVENT_LATENCY_ORIGINAL_COMPONENT: {comp_id: O,
count: 1,
time: 18581565631},
INPUT_EVENT_LATENCY_RENDERING_SCHEDULED_COMPONENT: {comp_id: 0,
count: 1,
time: 18581566289},
INPUT_EVENT_LATENCY_SCROLL_UPDATE_ORIGINAL_COMPONENT: {comp_id: 1541893259266,
count: 1,
time: 18581565631},
INPUT_EVENT_LATENCY_SCROLL_UPDATE_RWH_COMPONENT: {comp_id: 1541893259266,
count: 1,
time: 18581566042},
INPUT_EVENT_LATENCY_TERMINATED_FRAME_SWAP_COMPONENT: {comp_id: 0,
count: 1,



Camera measurement

-

The raw frame from the camera. The processed frame including finger position
and div position.




Latency: open issues

Noisy benchmarks
Prediction
Motion vectors: rendering for the future



We want your input!

input-dev@chromium.org




