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louch Events






OHb 2007

Mobile Satari —
pDoOXKAeHMe [ouch events



OHb 2007

Apple He cTasia BHOCUTb
peann3aunto B WebKit



KoHeL 2009

B \WebKIt nogBsuiaco

peann3auma louch events
(oT Android)



A KaK »Ke cTaHOapT?



Man 2011

W3C Havan padboTtaTtb
Haa louch events



nekadbpb 2011

Candidate
Recommenaation






nekadbpb 2011

Apple packpblia® cBOW
NaTEeHTh!

* Ynenbl W3C 0643aHbl 9TO genatb corsiacHo Patent Policy
www.W3.org/Consortium/Patent-Policy-20040205/#sec-Disclosure
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http://www.w3.org/Consortium/Patent-Policy-20040205/#sec-Disclosure

3HaeTe M Bbl”?

W3C rapaHTurpyet
«IOPUONYECKYIO YNACTOTY » ™
cneunmuKauiy

* HET HAPYLUEHUS NAaTEHTOB N aBTOPCKMX MpaB



W3C He TpebyeT OT aeprkaTenen
MaTEHTOB OTKA3bIBATLCHA OT WX
KOHKYPEHTHOIO NperMyLLIeCcTBa



[1na W3C npuemnema
"Royalty-free” nmueHsuns,
pa3peLlaroLaga peannsaumo
TOJIbKO B Bpay3epax



m !
apMaHT, - 'C X A
=3 a3aJle A

| = pple



aHBapb 2012

TE PAG

Touch Events Patent Advisory Group
www.w3.0rg/2012/01/touch-pag-charter
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http://www.w3.org/2012/01/touch-pag-charter




louch events version 2



CceHTsa0pb 2012

B NOJ1Ib3Y FPointer Events

23



OKTADPBL 2013

Recommenaation

www.W3.0org/TR/touch-events/



http://www.w3.org/TR/touch-events/

2007 - 2013



Polinter events



2009

VHUDULIMPOBAHHOW MOOENV
DabOThI C YKa3aTENAMU:
MblLLIb, touch, Nepo n T.A4.

,,r W3C 3agymaniacb 06
Q@

Pointer



2009

Cneundukaums



2009
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Cneundrkaumm OOJKHbI
ObITb KaK MO>XHO MPOLLE,
4TOObI ObICTPEE OOBOONTL
10 PeEKoOMeHOaL

— [Mosznuma W3C






NIOHBb 2012

IE10 moDblle —
DOXKOEeHMe Polinter Events



'b

OnsTh Microsoft co cBOvM BESToCYl Qjﬁ VI
| ..r'.-- A . Au..:,‘ "/A«



| I[DOACHM CcUTYaLMIO, B 3TO BPEMA. ..

* Touch Events 3abnokunpoBaHa nateHToMm Apple
* Microsoft BbIBOOUT HA PbIHOK HOBbIE MPOOYKTHI

* \W3C Hy>KHa YHUBEpPCa/ibHasA MOOEb



)




CceHTsa0pb 2012

3agaska oT Microsoft B W3C:
Polinter Events

WWW.W3.0rg/submission/pointer-events/



http://www.w3.org/Submission/pointer-events/

nekabpb 2012

3aCYTaHO:
Working Dratft

www.w3.org/TR/pointerevents/



http://www.w3.org/TR/pointerevents/

Man 2013

Candidate
Recommenagation

www.w3.org/TR/pointerevents/



http://www.w3.org/TR/pointerevents/

aBrycTt 2014

Recommenaation

www.w3.org/TR/pointerevents/



http://www.w3.org/TR/pointerevents/

Recommenaation

www.W3.org/TR/pointerevents/
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http://www.w3.org/TR/pointerevents/

A Tenepb BCE BMECTE



Touch Events
CR

Man 2011 pek 2011

REC
oKT 2013

nonb 2007 2009 qHB 2012 ceH 2012
iIPhone  WebKit TE PAG
3adaBKa WD CR REC

ceH 2012 nek 2012 wmanm 2013 777

MIOHb 2012
Pointer Events |[E10 Mobile

40
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Touch Events n Pointer events
DA3HblE PELLEHNA OOHOW
NpPoOS1IEMBI



Touch Events —
DeLLlaeT OaOHY 3a4auyy,
padoTa ¢ touch



Pointer events —
VHVBEPCasIbHAA MOOESb,
ONa NMoObIX TUMNOB YKa3aTenen



Jouch Events

VIHTepdenchil

Ou

Ou

Ou

Pac

C
C
C

i
i

—vent : UlEvent

NLIst

NPEHUS

Document
createlouchkvent

createlTouchlList

[OL
LOU
LOU
[OL

CobObITUS

Nstart
nenag
NMOoVve

ncancel

Polinter Events

NelChbl

VIHTEepC

Pointer

—vent . MouseEvent

PaCLUNPEHNS

Element
setPointerCapture
releasePointerCapture

Navigator
pointerEnabled
max louchPoints

45

CobbITnA
nDoiNnterdown
oointerup
nDoINtermove
nointercancel
nointerover
noINnterout
nointerenter
nointerleave
gotpointercapture

lostpointercapture

CSS

touch-action



/13y4eHne

Touch Events Pointer Events

COBCEM
npyrasg Moaenb

~ Vlouse Events



JTouch Events

A CobbITne target




louch Events

| CobbITne target




louch Events

CobbITHe target

touchstart B




louch Events

CobbITne target

1

, touchstart B

touchmove B
touchmove B




louch Events

CobbITHe target
touchstart B
touchmove B
touchmove B

touchmove B




Jouch Events

A

CobbITne

touchstart
touchmove

touchmove

touchmove
touchend

target



Polinter Events

A CobbITne target




Polinter Events

| CobbITne target




Polinter Events

CobbITHe target

pointerdown B




Polinter Events

A CobbITne target
l ,
, pointerdown B
* pointermove B
pointermove A




Polinter Events

A CobbITne target
pointerdown B
pointermove B
pointermove A

pointermove C




Polinter Events

CobbITne

pointerdown
pointermove

pointermove

pointermove
pointerup

target

O O



Polinter Events

CobbITne

pointerdown
pointermove

pointermove

pointermove
pointerup

Hit-testing



Pointer events + pointer capture

| CobblTne target




Pointer events + pointer capture

CobbITVe target




Pointer events + pointer capture

CobbITVe target

, pointerdown B




Pointer events + pointer capture

| CobbiTuE target

, pointerdown B
3.setPointerCapture(e.pointerld)




Pointer events + pointer capture

]

A CobbITHe target

pointerdown B
* 3.setPointerCapture(e.pointerld)

] pointermove B

-
' pointermove B




Pointer events + pointer capture

A CobbITne target

pointerdown B
3.setPointerCapture(e.pointerld)

pointermove B

pointermove B

pointermove B




Pointer events + pointer capture

A CobbITne target

pointerdown B

3.setPointerCapture(e.pointerld)

pointermove B

| pointermove B

% i * pointermove B

- pointerup B




PaCLUNPAEMOCTb

Touch Events Pointer Events

noa J1rooou
TVN yKa3aTeNnd

TOJIbKO touch



Pointercvent : Mousekvent

* pointerlype

* ISPrimary

* width / height
* pressure

o tiItX / tiltY



Pointercvent : Mousekvent

* pointerlype <——___

* ISPrimary

o | Tw n‘“yKa3aTenﬂ:
width / height mouse, pen, touch ...

* pressure
o {iltX / tiltY



Pointercvent : Mousekvent

* pointerlype

e isPrimary ¢————

. . I‘naTBHblm vKasaTesb
width / heignt 019 CBOEro tmna

* pressure
o {iltX / tiltY



Pointercvent : Mousekvent

* pointerlype

* ISPrimary

e width / height €
* pressure

o tiItX / tiltY

_ vnpwnHa n BbicoTa
00J1aCTV KOHTaKTa




Pointercvent : Mousekvent

e pointerType
e isPrimary

e width / height
. pressure €

o tiltX / tiltY

- Cnna HagaBBaHUS




Pointercvent : Mousekvent

* pointerlype

* ISPrimary

. . YT bl HAaKI0HA (nepa)
Wldth / helght K MOBEPXHOCTWU

* pressure -~ -
o HiltX / tiltY



One more thing



Pointer Events (CSS)

touch-action: auto | none |

| pan-x || pan-y | |
manipulation



| lntoc: Tlo3BongeT ontTMn3npoBaTh OeNCTBUS
(oToenbHbI Npouecc, GPU)

VIHyC: HeT pointer™ cobbitun
(019 KacaH W, y4acTBYHOLLUMX B OSNCTBUN)

59



MSManipulationstateChanged

[ lo3BoNgeT oTCcnexyBaTb COCTOAHME touch-action

| loka He B cneunmuKkaummn

% 2 Jacob Rossi
& 8  @jacobrossi
ay

@rdvornov it's early days for defining

scrolling/zooming better in specs; working on the

basics first; don't anticipate MSC to show up soon
6:55 PM - 21 Oct 2014

“ 3 %

technet.microsoft.com/en-us/ie/hh771908(v=vs.71).aspx

60


http://technet.microsoft.com/en-us/ie/hh771908(v=vs.71).aspx

Polyfil



louch events — Pointer events

touchstart
touchena

_|_
touchmove
touchcancel

document.elementFromPoint()

« quHoM# nit-testing

62



louch events — Pointer events

Henb34 3anoMMnnnTb touch-action



Pointer events = ouch Events

polinterdown

ointeru
O . O +
polNntermove
pointercancel

element.setPointerCapture()



B CrneummurKaLmsx
HET XKEeCTOB (gesture)



fouch Events
nokKa orpaHnYyeHb!™

* MHOroe OOJ1KHO Obls10 ObITb B TEVZ



B cneundpnkaumm fouch events
MHOIO DEesbIX NATEeH™

* MHOroe OOJ1KHO Obls10 ObITb B TEVZ



Pointer events MoryT 3amMeHnTb
BCEe OCTasibHble AP| —
Viouse Events n louch events






Pea/in3aummn

Touch Events Pointer Events
e Apple (Safari) e |[E10/11
 WebKit (Android, etc) e Firefox (B niaHax)

e Blink (Chrome, Opera)
 |[E11 mobile (amynaums)

e Firefox (B nnaHax)



fouch Events
NepBOe PELLEHMe NpodSIEMD



Pointer events
0oJ1ee NPoOyMaHHOE PeLLeHne



L)

PR Pointg.slf?énts BCe BCTPET
o\ |

4 XO OLLIO







Microsoftt nomoraeT

C peam3aumen
WebKit, Blink n Firefox

tinyurl.com/k8ugx8u



http://tinyurl.com/k8uqx8u




aBrycTt 2014

Google odhmupanbHO
OTKa3as1aCb PeaN30BbIBATL
Pointer Events B Blink

tinyurl.com/nbegpsb



http://tinyurl.com/nbeqpsb

P

' - -

Pointer Events, Bbl HaM DOJIbLLE HE HY>KHbI. ..



JAKE ARCHIBALD: We
do have good reasons.

www.voutube.com/watch”?v=ngByOH g-GY



http://www.youtube.com/watch?v=ngBy0H_q-GY

| lpnydmHa Ne

Mobile first



Safari noaaepP>XMBaeT TONbKO
fouch events, noaTtomy Pointer
Events He cTaTb NOnNynapPHbIMY






[Tonga 6payaepoB Q3 2004

Lpyrve
373%

Yy, Firefox
> 7 357%

E6
<4 /‘ LT
92 : (% © -

| lpnLLIOCh cnegoBaTh
cTaHOapTam

Mozilla namenHmna
Web

83



[lona mobunbHbixX 6bpay3epos Q3 2014

Safari
44,86%

‘

[pyrve
4%
1=

2,03%

Opera Mini
7.87% HeCOprLUMMaﬂ
cuna’

Chrome
19,62%

Android Browser
21,11%

84



«B MobnnbHOM Bebe, Safari ctas
HOBbIM |E6. MHOrme mobusibHbIE
canTbl OenarTCcya He Mo CTaHOdapTaM,
OHW OenatoTCs non Safari. »

tinyurl.com/m3lqg43



http://tinyurl.com/m3lqb43

[ Tos3numa Google —
VKPENNAET MNOJIOXKEHME Safarl



K YepTy CTaHOAaPThl,
nenaeM Bce Kak Sarfari”?!









| lprdHa Ne2

DbICTPOOENCTBUE



Pointer Events TpeoytoT
Nit-testing Ha OBWM>KeHre nanbLla
(BCce Kak B Mouse Events)



3aTO NO3BONAOT BbIHECTU YaCTb
DabOTbI B OTAESIbHbIV MNPOLECC
1N npuenedb GPU
(scroll, zooming etc)



Hit-testing

Microsoft Google
~0.15 MC pIg performance
ISsSues”™

* 6osibLUME NPOBIEMbI C ObICTPOAENCTBMEM

93



Hit-testing

Microsoft Google

~0.15 MC pIg performance
ISSUEes”™

0.00015 cekK NOBEPLTE Ha C/1I0BO

* 6osibLUME NPOBIEMbI C ObICTPOAENCTBMEM

93



Hit-testing

Winaows Phone ANArolid
CTtporve 3aBEeNeTCH Be3e
TpeboBaHUSA K e eCTb

000PYyO0BAHUIO «MpoLeccop»






HIt-testing
Winaows Phone AnNdAdrold

/’.

@ 2N

96



HV>KHO OyaeT Nogaep >KmMBaTh
NBe COObITUNHbIE MOOESIN —
3TO yAapUT NO ObICTPOOENCTBUIO



Microsoft

Vaking the web “just work™:
B I[E11 Moblile coenanu
amynaumo louch events

tinyurl.com/ph4kxdr


http://tinyurl.com/ph4kxdr

Microsoft

lTouch Events
«[n development»

status.modern.ie/?term=touch%20events



https://status.modern.ie/?term=touch%20events

Google

VIbl HE XOTUM peaiM30BbIBaTH
HEHY>XKHOE AP



l
_ :
B 'y
R N
“‘ YT00bI HE CNY4YNNOCb, BCE BPEMA

/0 roBopu "big performance issues" —
OOJIXKHO Cpa60TaTb




| lprdnHa Ne3

DOYHKUMOHANBHOCTb



Pointer events —
CKPO11 1 0bpaboTKa CODbITA
B3aVIMOVCKJIHOYAKOTCH



HeJ1b39 COeNaTh
pull-to-refresh



GO 9 816 pull-and-refresh with pointer events

Web Images Videos News More ~ Search tools

About 815,000 results (0.73 seconds)

Building Pull to refresh | David Washington

dwcares.com/pull-to-refresh-2/ ~
Oct 6, 2013 - Since the pull to refresh interaction piggy-backs off of the scrolling ... By
default, on a scrollable surface you don't get any pointer events during ...

Issue 162757 - chromium - Implement pointer events in ...
hitps://code.google.com/p/chromium/issues/detail?id=162757 ~

Nov 26, 2012 - Tracking bug to implement pointer events in Chrome: ..... @brandon - is
the pointer events implementation of pull to refresh available anywhere ...

Exception Dispatching Input Event and Null Pointer ...
stackoverflow.com/.../Jexception-dispatching-input-event-and-null-pointe... ~

Jun 19, 2014 - ... Input Event and Null Pointer Exception on SwipeRefreshLayout Pull
... | have a swipe to refresh layout (part of android.support.v4 revision ...

Re: Pull Down to Refresh - Mailing lists

lists.w3.0org > ... » public-pointer-events@w3.org » April to June 2014

105



GOU 816 pull-and-refresh with pointer events

Web Images Videos News More ~ Search tools

About 815,000 results (0.73 seconds)

| - e T ‘1 71
] Bunldmg PuII to refresh | David Washlngton 1

| dwcares.com/pull-to-refresh-2/ ~ ’
| Oct 6, 2013 - Since the pull to refresh interaction piggy-backs off of the scrolling ... By “

default, on a scrollable surface you don't get any pointer events during ...

Issue 162757 - chromium - Implement pointer events in ...
hitps://code.google.com/p/chromium/issues/detail?id=162757 ~

Nov 26, 2012 - Tracking bug to implement pointer events in Chrome: ..... @brandon - is
the pointer events implementation of pull to refresh available anywhere ...

Exception Dispatching Input Event and Null Pointer ...
stackoverflow.com/.../Jexception-dispatching-input-event-and-null-pointe... ~
Jun 19, 2014 - ... Input Event and Null Pointer Exception on SwipeRefreshLayout Pull

.. | have a swipe to refresh layout (part of android.support.v4 revision ...

Re: Pull Down to Refresh - Mailing lists

lists.w3.0org » ... » public-pointer-events@w3.org » April to June 2014

105



PelleHne: chalned scrollers & snap points

[ lpaBna, ¢ NPUMEHEHNEM

A O, e
pullBox nap point TPOMPVIETAPHBIX PELLIEHNI:
item -ms-scroll-snap
item?2
| -ms-overflow-style
item3
' item4 MSManipulationStateChanged

item>S

item®6

item/ innerScroller SaTO pa6OTaeT!

tam®R
outerScroller

dwcares.com/pull-to-refresh-2

106



http://dwcares.com/pull-to-refresh-2

‘4 f e
XOPOLLIO... KaK TaMm...
@IiJ performance iIssues?



Viexxay npoymm

«pull-to-refresh» 3anateHToBaH —
NnaTeHT NpuHaonexxuT [witter

tinyurl.com/n4zsqget



http://tinyurl.com/n4zsqef
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INnnovators Patent Ag-rér 1ent

b\o‘@_vvitter.com 2013/brewiing=our-firsF



https://blog.twitter.com/2013/brewing-our-first-ipa-patent-and-new-adopters

1 0JIbKO MHE MPUNYMHbI
KaDKYTCS HeybeamnTesSibHbIMN'?



Hy JaBau, 3pa6aTb 3al/ 3j>K
pIg performance ISSUEeS...
pIg performance iqéj@es; .



Oken, Google, a 4yto penatb
C HELOCTAaOLLMMKN BELLAMI
B Touch Events?



‘; p (. £/
e \ /
Y lak Mmbl 3T0L.. cBoe 3anninm!

BOT Hal \/I ep, touch —M cofnb B Tapenke!
_'i, ‘ O O e

' "_



«BMECTO BHeOpEeHNs Pointer Events,
HaM KaXKETCA byoeT nyylle ong Beba,
nocteneHHasa nopabotka AP,
KOTOPOE LLMPOKO UCMOJIb3YETCH. »

tinyurl.com/kfwpf20

114



http://tinyurl.com/kfwpf2d

«Kak Bcerna, Mbl nobasngemM B Blink TONbKO
Te HOBble API, YTO NMEtOT NoOOEPIKKY
OT OPYyrmnx npon3soanTesien bpay3epon
N NPaBWJIbHO CTaHOAPTU3NPOBAHbI. »

tinyurl.com/kfwpf20

115



http://tinyurl.com/kfwpf2d

» "

”

/o
Bce NPaBUIbHO, HUKAKMX MPOTUBOPEYNIA. ..

n
| y



[ 1nan”

tinyurl.com/m7yqglrz

117


http://tinyurl.com/m7yqlrz

CtaHpapT?



bYOVT JIN 3T PacLUNPEHNS
NnoAOePXXBATbL Apyrme
Opay3epbl N Korga“?



KOHCVCTEHTHOCTb
peanm3aummn’



Cenyac MHOIro PaCXoXKaeH

B peasnin3aumm louch events:
Safari, WebKit, Blink, |E

Ha nooxone Firetox






MHeHne paspadotymkos [ 10



«Mbl (KOMaHOa JQuery) cuHiTaeM,
4TO Pointer events npoLle
/ICMOSIb30BaTh N OHW DONbLUE
HaLle1eHbl Ha OyayLlee. .. »

tinyurl.com/kgocn4n



http://tinyurl.com/kgocn4n

«KomMaHga Polymer yBepeHa,
4TO Pointer Events nydllee
peLleHre ang o0bpaboTKK
NOJIb30BATE/IbCKOIro BBOAA. . . »

tinyurl.com/mcctmbe



http://tinyurl.com/mcctmbe

- [a, pa. faBac CryLaio, CyLaio. .
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/Icnonb3yemble B Dpay3epax
AP| BNNAOT HA NPOM3BOANTESIEV

0OopyOOBaAHUA



HTO OenaTb
C NEepPOM N CTUJTYCOM?



HTO OenaTb
C HOBbIMW TUMaMn BBOOA"?



HTO ecsin yCTPOUCTBA
Nosly4aT HOBbIE TEXHNYECKNE
BO3MOXHOCTN?



—Hover
CUNTASICA HEBO3MOKHbIM
nng toucn



Sony Xperia sola

[ lepBbI CMAPTMOH C
OYHKLMEN PErnCTPaLNN
NnoagHeCEeHHOro nasbLua
(Ha paccTosaHn ~20MM)

133



Sony Xperia sola

OTO OAET BO3SMOXXHOCTb
peann3aunm Nover,

HO Oe3 NoaaeP XK Ha
vpoBHE bpaysepHoro AP|

134



louch Events — He NMo3BONAKOT
ICMO1b30BAaTbh, HET MEXAHM3MOB
019 PErmcTpaunm hover

Pointer Events — NO3BONA0T



[1a KoMy 3TO HaO0?

/s N
5



fouch Events
ObIN Pa3padboTaHbl 414
OMpeneneHHoOro YCTponcTBa U
OnpeneneHHoro T1mna BBoaa



Pointer events
VH/BEPCaJIbHOE PELLEHNE
015 paspadboTHMKOB U
019 NPON3BOONTENEN YCTPONCTB



be3 NoOAOEPXKKM Ha YPOBHE
Opay3epa, MHOBAaLV B
VCTPOWCTBAX — Mo/ BOMNPOCOM



/IHHOBaLUWM roBOpUTE...
Mbl TyT Watch oenaem — BOT roe nHHoBaummn! ..



-y pelay TP RS ; . o .
- c g g M a4

Ly > *

A - ~.;°_£,.-\1~4M

“YacTb 3aknounTenbHaa
BEMS CobV DaTb KaMHW

o

o

/1N YTO € OTUM fenatb? .



! &)

.

<A

aATL?

CDpyCTp‘B



Pa30bparbcs B cuTyaL



PacckasdaTb ApYyrmm



BbICKa3blBaTb CBOE MHEHWE
pa3padboTYMKaM bpay3epoB



| lopoep>xmBaTh
Pointer events

KakK MUHVMYM NPOOOBaTh 3TO AenaTh



| lepecTaTtb CMOTPETL Ha |E
4epes Nnpn3my MpoLLIoro

HeTt, Microsoft MHe He naTuT ;)



BCEe MOXXHO M3MEHUTL
K JlydLlemy, rnaBHoe,
3aX0TETb

4 ScromHM Mozilla B
Havane 2000-X






Cnacnoo!

PomaH [1BOpHOB DasIs.|S
@rdvornov pbasis|s.com
rdvornov@gmail.com github.com/basisjs

150


mailto:rdvornov@gmail.com
http://basisjs.com
http://github.com/basisjs

