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HE NMWWUTE KACTOMHbIE VIEW
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3kocuctema @

KnN3HeHHbI unkn View

Constructor

parent calls addview()

onAttaChevdToWindow()

\

v
measure()

v
onMeasure()

Iayguto

v
onLayout()
requestLayout()
/— )

f v
dispatchDraw()
invalidate() dl'aTN()

onDraw()

J

<User input />
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Constructor

Cos3gaHue View u3 koga:

public CustomView(Context context);

Co3paHue View n3 XML:

public CustomView(Context context, @Nullable AttributeSet attrs);
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akocucrema @

Constructor

CoszpgaHue View ns XML co ctunem ms tembil;

public CustomView(Context context, @Nullable AttributeSet attrs, int defStyleAttr);

CospgaHune View n3 XML co CTUNeM 13 TeMbl /UK C PECYPCOM CTUNA

public CustomView(Context context, @Nullable AttributeSet attrs, int defStyleAttr, int defStyleRes);

[Tocnenuuii KoHCcTpyKTOp NodasneH B sdk Bepcum 21
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akocuctema (@

Constructor

Kotlin

class CustomView @JvmOverloads constructor(
context: Context,
attrs: AttributeSet? = null,
defStyleAttr: Int =0,

) : View(context, attrs, defStyleAttr)
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onAttached ToWindow

[Mocne Toro kak pogutens View BbizoBeT MeToa addView(View), Haw View 6yaeTt NnpuKpennéx K OKHY.
Ha aTton ctagnm Haw View-KOMMNOHEHT NnonagaeTt B Nepapxuto poautens
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onMeasure

protected void onMeasure(int widthMeasureSpec, int heightMeasureSpec)
int spec = mode | size

MeasureSpec.getMode(widthMeasureSpec)
MeasureSpec.getSize(widthMeasureSpec)
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akocuctema (@

onMeasure

mode moxeTt npuHMMaTb cnegyromne sHa4YeHn4A:

MeasureSpec. EXACTLY;
MeasureSpec.AT_MOST;
MeasureSpec.UNSPECIFIED;
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onMeasure

if (widthMode === MeasureSpec. EXACTLY) {
width = widthSize

1 else if (widthMode === MeasureSpec.AT_MOST) {
width = Math.min(wrapWidth, widthSize)

}else {
width = wrapWidth
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akocuctema (@

onMeasure

if (widthMode === MeasureSpec. EXACTLY) {
width = widthSize

} else if (widthMode === MeasureSpec.AT_MOST) {
width = Math.min(wrapWidth, widthSize)

}else {
width = wrapWidth

public static int resolveSize(int size, int measureSpec)
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He 3abyab!

protected final void setMeasuredDimension(int measuredWidth, int measuredHeight)
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Measure u layout

setLayoutParams()

f —»| PARENT

getLayoutParams()

CHILD
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Measure u layout

child.measure()

-

CHILD

PARENT
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Measure 1 layout

setMeasuredDimension()

K »| PARENT

getMeasuredWidth()
getMeasuredHeight()

CHILD
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ccccccccccc

Measure u layout
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onlLayout

DTOT MeTo NO3BO/SET MPUCBaMBaTb NO3MUMIO U pa3mep aovepHum snemeHtam ViewGroup. B cnyyae,
ecnu Mbl HacnegoBanncb oT View, HaM He HY>)KHO nepeonpeaenatb 3TOT MeToa.
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onDraw

protected void onDraw(Canvas canvas)
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onDraw

protected void onDraw(Canvas canvas)

- He co3gaBaTb 06beKTbl!
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akocuctema (@

onDraw

protected void onDraw(Canvas canvas)

- He co3gaBaTb 06beKTbl!

- He penatb cnoxHble onepaunu!
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onDraw

protected void onDraw(Canvas canvas)

- He co3gaBaTb 06beKTbl!
- He genaTtb cnoxHble onepaumnu!

« He nnwute kactomHble View!
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O6bHoBNeHne View

Constructor

parent calls addview()

onAttachevdToWindow()

\

- invalidate(); +
measure()

« requestLayout() onMeasure()

Iayguto

onLaX/out()

N requestLayout()

dispatcﬁDrawO

invalidate() draTN()

onDraw()

y

<User input />
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Measure u layout
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LLInapranka

Ecnun eCTb BO3MOXHOCTb 060UTUCH 6€3 KACTOMHbIX View, BOCNOb3ynTeCh eun;

BHMMaTENBHO OTHECUTECH K pacyeTy pa3sMepa View, 3TO NOMOXET n3bexkaTb MHOXECTBa Npobnewm,;

Bo BpemMsa OTpMCOBKKM He CcO3aaBanTe NMULLIHUX OOBEKTOB N HE AenanTe nuwHen paboThl;

BbisbiBante metop invalidate Tonbko Korga ato 4ENCTBUTENTbHO HYXXHO;

OTpMCOBKa MPOnNCXoauT B pX, HO onepunpoBaTtb HYy>XHO B TEPMNHAX dp n Sp,

Mcnonb3yinte Metoabl, KOTOpble MOTYT YNPOCTUTb BalLM pacyeThl, TakMe Kak resolveSize;
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[Tpumep: Wave View

OIS 00:11




AHMaUNK

(M o6pazosaHne no/MTEX  Q oawoknacchmk "




(@ o6pazosaHue f1inonuTEX ,°< OAHOKNACCHUKN

akocuctema (@

KN3HEHHbIN UMK

Animate —»

Measure

. ’

Layout

Draws
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Cnocobbl aHnMaunmn

View animation;

Drawable animation;

ValueAnimator;

ObjectAnimator;

ViewPropertyAnimator;

Layout transition;

Transition Framework;

Dynamic Animation.
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View animation

- YcTtapen!
« bbin po Android 2.3;

- alpha, rotate, scale, translate;
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Drawable animation

b N i\ 2 ™
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Drawable animation

<animation-list xmlns:android="http://schemas.android.com/apk/res/android"
android:oneshot="true">
<item android:drawable="@drawable/rocket_thrustl" android:duration="200" />
<item android:drawable="@drawable/rocket_thrust2" android:duration="200" />
<item android:drawable="@drawable/rocket_thrust3" android:duration="200" />

</animation-list>
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ValueAnimator

. [MToaBsunca B Android 3.0

« bazoBbI oBMXOK
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ValueAnimator

private fun animate() {
val alphaAnimator = ValueAnimator.ofFloat(0f, 1f)

alphaAnimator.addUpdateListener { animation -> circle.alpha = animation.animated Value as Float }

val yAnimator = ValueAnimator.ofFloat(0f, (root.height - circle.height).toFloat())

yAnimator.addUpdateListener { circle.y = yAnimator.animatedValue as Float }

val set = AnimatorSet()
set.playTogether(alphaAnimator, yAnimator)
set.duration = ANIMATION_DURATION
set.start()
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[1BM>XOK aHMMaTopa

- Bpema B Animator npeacraBnaetcs kak 3HadeHume o1 O go 1. Bpema o6HoBneHnda skpaHa B Android
310 16ms. Jonyctnm, aHnmaumsa onutca 160 mc, Torga, on1s oTpncoBkn HaMm noHagobutca 10 ppenmos.
na npumepa pacCMOTPUM YTO NMPOUCXOLANT BO BPEMA OTPUCOBKMK 5ro ppenma:
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[1BM>XOK aHMMaTopa

CHavana 3HadeHue 0.5 nonagaet B Timelnterpolator, 310 ¢pyHKUNSA, KOTOpaa NoKa3biBaeT KaK AO/KHA
N3MEHSATBCSH CKOPOCTb aHuMauun. MoxHO, Hanpumep, caenatb YTo Obl aHUMAUNA Pa3roHsiacb CO
BpeMeHeM unm HaobopoT TopmMmo3unnia. Bocnonblyemca Acceleratelnterpolator:

f(x) = x"2
0.572 =0.25 .

dafault

ful 5 —
=08
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[1BM>XOK aHMMaTopa

PaccuntaHHoe 3HauveHune nogaetca Ha Bxoa TypeEvaluator. TypeEvaluator onpegenaer kak gO/KeH
MEeHATLCA OOBEKT B NPpOoLEeCcCe aHMMaLMmM OTHOCUTETbHO BPEMEHN. B NMpoCTbIX C/yyasix 3TO pa3HuMLUa
KOHEYHOIr0 M Ha4vaslbHOro 3Ha4YeHUs YMHOXEHHAA Ha BpeMs:

(x2 -x1) "t
(255-0) * 0.25 =63.75

[MonyumBLLeeca 3Ha4YeHMe 3anucbiBaeTca B Animator v nepenaetcs B Listener.
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NHTepnonAaTop.l

- Acceleratelnterpolator. Onpegenaer pyHkUUIO C
yBeNMYMBatoLWENCSH CKOPOCTbIO. (McuesHoBeHME)

- Deceleratelnterpolator. Onpegenaet pyHKUUIO C
yMeHbLUaoLWeNCcs cKopocTblo. (IMoasnenHune)

- AccelerateDeceleratelnterpolator. Onpegenaet ¢pyHkuumio,
CKOPOCTb KOTOPOM CHayana yBemM4ynBaeTcs, a notom
CHMXKaeTCcs.
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NHTepnonAaTop.l

B Android 5 nosBUInCb HOBbIE MHTEPMNOMATOPbI, @aHA/IOMMYHblE NMePEeYnCNeHHbIM Bbiwe. CYNTaeTCs, YTO OHU
paboTatoT 6osiee NnaBHO U
ectectBeHHO: FastOutLinearlninterpolator, LinearOutSlowlninterpolator, FastOutSlowlninterpolator.
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ObjectAnimator

ObjectAnimator asnaetca pacwnpeHnem ValueAnimator. Bce ceonctea ValueAnimator takxxe npMMmeHnMBbI
n Kk ObjectAnimator. [NaBHbIM OTIMUMEM ABNAETCA TO, UTO HAM HET HEO6XO0OMMOCTM 3aadaBaThb Listener,

BMecTo 3T1oro B ObjectAnimator npeacraBneHo noHatTne Property, koTopoe oTBeYaeT 3a U3MEHAEMbI/
napameTp.

val yAnimator: ObjectAnimator = ObjectAnimator.ofFloat(circle, Y, circle.y, root.height - circle.height)
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Property

public static final Property<View, Float> Y = new FloatProperty<View>("y") {
@Override
public void setValue(View object, float value) {

object.setY (value);

@OQOverride
public Float get(View object) {
return object.getY();
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Property

C NomoLblo HacnegHuka Property:

ObjectAnimator.ofFloat(circle, Y, circle.y, root.height - circle.height)

C NOMOLLUbIO CTPOKMN:

[13 ”

ObjectAnimator.ofFloat(circle, “y”, circle.y, root.height - circle.height)
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Property

ALPHA;

TRANSLATION_X;
TRANSLATION_Y;
TRANSLATION_Z;

ROTATION;
ROTATION_X;
ROTATION_Y;
SCALE_X;
SCALE_Y.



@ o6pasosatme  finonutex 2 oRHOKnacCHMKM

ViewPropertyAnimator

« ViewPorpertyAnimator takxxe pa6otaeTt Ha ocHoBe ValueAnimator. [naBHbIV
nntoc ViewPorpertyAnimator coctont B TOM, 4TO OH npegoctaBnsaeTt yoobHein APl gna anumaumn View. B
cnyyae aHMMUPOBAHUA HECKObKMX 3HAYEHNI, OH MOXET OblTb HE3HaunTeNbHO ObicTpee ObjectAnimator.

MWHYCOM ABMIFETCA TO, UTO HAM He/b38 aHUMUPOBATb Kakhe-TO CBOW NnapamMeTpbl, MOKHO UCMO/b30BaTb
TO/IbKO T€, KOTOPbIE €CTb B CTaHAAPTHOM Habope.

val yAnimator: ViewProperty Animator = circle.animate()
X(root.height - circle.height)
setDuration(ANIMATION_DURATION)

.setInterpolator(interpolator)
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Kakon aHnmaTop BbiopaTbh?

ViewAnimation. YctapeBwwun. Jly4lwe He NCNONb30BaTh;

DrawableAnimation. /icnonb3oBaTb TOIBKO B O4EHb C/IOXHbIX C/y4adaX;

ValueAnimator. Ctont ncnonb3oBaTb TO/IbKO B TEX C/y4Yaax, Korga Ham He ygaeTcst HanucaTtb Property;

ObjectAnimator. CtouT ncnonb3oBaTb MO BO3MOXHOCTU BCEraa;

ViewPropertyAnimator. Ctout ncnonb3oBaTtb A/151 NPOCTbIX C/Iy4YaEes.
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3aBepLleHne aHnMMaLuunm

view.clearAnimation(). lna View animation;

animator.cancel(). ns ValueAnimator 1 ObjectAnimator;

view.animate().cancel(). Ans ViewPropertyAnimator.

Activity.onStop();

Fragment.onStop();

View.onDetachFromWidow().
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LayoutTransition

LayoutTransition(dnar animateLayoutChanges) pa6oTtaet
Ha ocHoBe ValueAnimator. [No3BondgeT npmn nameHeHnax
BHYTpW govepHux View aHMMmnpoBaTb poamtenbcknii View.

[NogxognT ond NpocCTbIX C/1y4YaEes:
. [loaBneHue;
« lcuesHoBeHME;

« I3aMeHeHne pasmepos.

root.setlLayoutTransition(new LayoutTransition());
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Transition Framework

Kpome 6a30BbIX aHUMaLuin eCTb HECKOIbKO HEOBbIYHbLIX, Hanpumep Slide.
2710T cnocob aHmmMaumn 3actaBngaeT View "mpunetety' B 3a4aHHYHO
NO31LMUIO:

TransitionSet transitionSet = new TransitionSet()
.addTransition(new Fade())
.addTransition(new Slide();

TransitionManager.beginDelayedTransition(root, transitionSet);
circle2.setVisibility(View.VISIBLE);
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YT0 Nyywe?

LayoutTransition ctont ncnonb3oBatb 4719 NPOCTbIX MEPapXnm, rae aHMMMpyeTcs He 60/bLIoEe KOMNMYECTBO
3N1eMEeHTOB U/unu gns ctapblix Bepcuin Android. Transition Framework cneaoyet ncnonbsoBaTtb anda 6onee
CNOXHbIX cny4yaax n/mnn gns HoBbixX Bepcuin Android.
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Dynamic Animation

Non Physics-based Animation Physics-based Animation
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FlingAnimation

FlingAnimation. MpegHa3HauyeHa aond 1ex cay4daes, Koraa
NO/NIb30BaTE/lb CBOMMMU XECTaMU MHULNUPYET KaKyro-TO
aHUMaLUMIo, HaNnpMUMep cBanmn: Koraa nonb3oBaTteslb NogHUMaeT
naney, 3N1eMeHT OO0/KEH CABUHYTbLCA NMPUMEPHO C TOM Xe
CaMOW CKOPOCTbIO, C KOTOPOW Mo/sib30BaTe b ABUran naned.
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SpringAnimation

SpringAnimation. AHMMaUWA OTMEeHbI AENCTBUSA U BO3BPATa
K HaYa/IbHOMY COCTOSIHUIO. YeM-TO MoXoXa Ha MPY>XXUHY.
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[1poume aHMaummn

Kpome aHMMaunii, KOTopble MOTYT NPUMEHATbCS K NtobbiM View, ecTb aHMMaunu, KoTopble
npeaHasHadeHbl A9 KaKUX-TO onpeaeneHHbIX cutyaunin. Hanpumep:

ItemAnimator. 5101 aHMMmaTop paboTtaeT ToNbko B RecyclerView

AnimatedVectorDrawable. AHnmaTop ansa paboTbl C BEKTOPHbIMU N300paxXeHnamu;

Activity Transition. Cnoco6 aHnmauun mexay Activity;

Fragment Transition. Cnoco6 aHnmauun mexay dparMmeHTamu.

Android noctoaHHO o6HOBNAETCA M BMecTe C TeM 4o00aBNa0TCA HOBble cnocobbl aHMMaumm oobekToB. C
yMOM nogowngnte B BbiIbopy crnocoba aHMMaumu n cnegurte 3a oOHOBTIEHUSIMU.



ObpaboTka Ta4veun »

(M o6pazosaHne no/MTEX  Q oawoknacchmk "
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ObpaboTka Ta4yeu

MotionEvent - 310 cobbiTne KacaHua skpaHa. MotionEvent patotaet ¢ ntobbiMm cnocobammn BBOAA:
- naneu;
« CTUNYC;

* Mbllb.

B pamMKax 3Toro ypoka Mbl 6yaeT paccMaTpumBaTb TO/IbKO KacaHUA MasbLUeM.
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ObpaboTka Tayen

DOWN

MOVE

uP

!

CANCEL
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ObpaboTka Tayen

obtain()

handle event

MotionEvent Pool v\/

K / recycle()
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[ncnetyepusauma Haxkatum

parent.oninterceptTouchEvent()

FALSE

l

— TRUE —

child.onToucEvent

FALSE

|

parent.onToucEvent

— TRUE —

A

Y




g o6pasoBaHue EEI'IOHVITEX g OAHOKNACCHNKM

Multi touch

Multi touch 310 COObITUA MHOXECTBEHHOIO KacaHnd. Korga 4enoBek NCMNONb3yeT HECKO/IbKO MasibLeB
oaHoBpeMeHHo. [1na Multi Tauen BBOAATCA ABa HOBbIX COObITUS:

« POINTER_DOWN. [NpnkocHOBEHME NanbLemM;
« POINTER_UP. lNogHaTne nanbua.

Ka>kgomy nasiblly Ha3Ha4yaloTcs ABa napameTpa:

- index. [NopaagkoBbIi HOMep Nanbua. He npuBs3aH K nanbuy, 0OAMH Nanel MOXeT UMEeTb pa3Hble NMHOEKCHI
B T@YEeHNEe OOQHOro KacaHu4.

. id. logeHTndurkatop nanbua. NpmnBa3aH K KOHKPETHOMY Masnbly OT Ha4vana 1 4o KOHLa KacaHus
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Multi touch

index =0
id=0

)
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Multi touch

index=0 index =1
id=0 id=1

4 N N\
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Multi touch

index =0 index =1
id=0 id=1
4 4 N\
\ \ )

index =2
id=2

)
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Multi touch

index =7 index=0 index =1
id=7? id=1 id=2




(M o6pazosaHne fIinonmnTEX Q onHoknaccHuky

Multi touch

index =7 index =7 index=0
id=? id=7? id=2
Y
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OTcnexxmBaHmne CKOPOCTU

[ns Toro, uto 6bl OTC/IEXMBATDL CKOPOCTb NnepemMelleHna nansues B Android cyuiecrtsyer
knacc VelocityTracker. PaboTa ¢ HUM 4yeM-To noxoxka Ha paboTy ¢ MotionEvent - 06beKkTbl TOXE HaxoaaTCs
B nyne un gns nonyyeHns VelocityTracker Heo6xoanmo Bbi3BaTb MeToa obtain:

vt = VelocityTracker.obtain()

Yto 661 VelocityTracker noHnMman Kak nosb3oBaTe/lb NepeaBuraeT naablbl, Heobxoaumo Bce MotionEvent
nepenasaTtb B Metog addMovement:

vt.addMovement (event)
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OTcnexxmBaHmne CKOPOCTU

Korga Mbl 3aX0TnM MNos1y4nTb TEKYLLUYHKO CKOPOCTb rnepemMeeHnd, Hy>KHO Bbi3BaTb MeTO.:

vt.computeCurrentVelocity (VELOCITY_UNITS)

Yt1o Takoe VELOCITY_UNITS? 270 TO KOIMYECTBO NMUKCENEN, OTHOCUTENIbHO KOTOPbLIX BydeT cumtaTbCa
ckopocTtb. Hanpumep, ecnnv VELOCITY_UNITS =1000, 10 ckopocTb 6yaeTt naMepsTbCs B TOM, CKO/TbKO
TbICAY MUKCENEN B CEKYHAY NMPOXOAUT Nanewl Ha SKpaHe.

[locne paboThbl, HY>XXHO He 3abbiBaTb YTUIN3NPOBAaTb OOBHEKT BbI3SOBOM:

vt.recycle()
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akocuctema (@

OTcnexxmBaHmne CKOPOCTU

« OnDown

- OnFling

- OnLongPress
« OnScroll

- onShowPress

- onSingleTapUp
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[Tpmep: ceBamnn onAa yoaneHud




Cnacunoo!
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