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Figure 1 Core Animation class hierarchy
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Figure 1 CALayer geometry properties
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EZ LT 4 Cocoa ML 53 b — AN RIHETT 32, AR AT LABCE B R 1 — MU A
2R B N E M. B2 corerRadius JBMEFE € T ELEZE A%, BT
BIZ, 2] B2 1R 3 SR 5% 1R s g P 15 1 )24

K21 zPosition JEVEAEYR B Ti%EIZ 60T Z 4 LTHALE, zPosition T B KZ
R T B 1 1R 2 B Z R TR

3.3 EEMJUMA#H

B E— B, PR AT BLE R AR ok A — AN B E LT TR AR
CATransform3D & 4514 78 S —> R ot i) = 4E38 # (4x4 CGFloat MHRIFEFED, HIT
KIZ e, 48000 W, ERVIRNH IE .

2B B4 2 T A # MRS transform A1 sublayerTransform JE4. EZER)
transform J& Y445 72 (R R4 45 & &1 Z 19 anchorPoint J&YEME I T E M EZ K7 B2 L
Iil. & 3 o xfEM A anchorPoint BRIE (0. 5, 0. 5) [ I fige i &% FH A7 T8 AL e 4] 52 1) —
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MNMEE M 4 RoR T FRERAEREAZ HAE anchorPoint 4 (0. 0, 0. 0) B I i ] 5048 —
MEZ . EZE1 sublayerTransform J& 48 & MR FE R S m B E B2, A
B E AR B 77 A2 500

PRAT LA BN AR — AN J7 VA3 CATransform3D HIEE 451 -

W i} CATransform3D pFi%{

U IRER R R S la A

W G D R R A

CATransform3DlIdentity &AL FEFE, ZHFERA AN ek BRN EW. i
ECANA N = TP ES =Y AR AP ER TGN NN

3.3.1 AR %L

A8 A 46 R H0RT DAAE A% 0o 5l 18] B THTPE R AR SRR o R RT LA T 26 pR 4 (U R %) &
Bl EE-RKEEHHTHERESREEN T EJEM transform
sublayerTransform Ja& 4 . 2 # pR B B 245 83 1R (3] — A CATransform3D Y EHE 25
Ko X P DAAEARBEME ALl ) Bl T A i A e, DA B STATE ]

Table 1 CATransform3D transform functions for translation, rotation, and scaling

Returns a transform that translates by '(tx, ty, tz). ' =[1000;0100; 001 0; tx

CATransform3DMakeTranslation
ty tz 1].

CATransform3DTranslate Translate 't' by '(tx, ty, tz)' and return the result: * t' = translate(tx, ty, tz) * t.

Returns a transform that scales by *(sx, sy, sz): *t'=[sx000;0sy00; 00 sz 0;

CAT £ 3DMakeScal
ransform akeScale 0001].

CATransform3DScale Scale 't' by ‘(sx, sy, sz)' and return the result: * t' = scale(sx, sy, sz) * t.

Returns a transform that rotates by 'angle’ radians about the vector '(x, y, z)". If

CATransform3DMakeRotation R . .
the vector has length zero the identity transform is returned.

Rotate 't' by 'angle’ radians about the vector '(x, y, z)' and return the result. t' =

CATransform3DRotate ) .
rotation(angle, x, y, z) * t.

e I ALK I (radians) , AN 2 A REE (degress). CARIANEREL, AR LATE
SICRE A A B 2 [A] D) 468

CGFloat DegreesToRadians (CGFloat degrees) {returndegrees *M PI /180;};
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CGFloat RadiansToDegrees (CGFloat radians) {returnradians *180 /M PI;};

s $EAE T H AR R AR e ik 2 CATransform3DInvert, — %2 H i
AR RELBE S A . IR T B E — A Sy 7 RRERE R, Sk
SARRA I R LSRR, SR 2RI

5 i R FR R B SR VFRAE CATransform3D #E g 4E ) CGAffineTransform (4155
JERE, RiHRESE CATransform3D HEFER U R KR iz

Table 2 CATransform3D transform functions for CGAffineTransform conversion

Function | Use

Returns a CATransform3D with the same effect as the passed affine

CATransform3DMakeAffineTransform
transform.

Returns YES if the passedCATransform3D can be exactly represented an

CATransform3DIsAffine !
affine transform.

CATransform3DGetAffineTransform Returns the affine transform represented by the passedCATransform3D.

AR 0 R RN B4 1 R DA RRE — N B B 1 A B AR R, BH PN 15
.

Table 3 CATransform3D transform functions for testing equality

Function | Use ‘

‘ CATransform3DIsIdentity Returns YES if the transform is the identity transform.

‘ CATransform3DEqualToTransform Returns YES if the two transforms are exactly equal..

3.32 (BB L

RAT BME % CATransform3D KSR KT TG 2 4 1 (T AR PRAR BE RO B AL . 7
1408 7 CATransformaD Hrfb&s Ml s X, 45 Haht i 53 45 HOH Bt R 1 8

Listing 1 CATransform3D structure

struct CATransform3D

{
CGFloat mll, ml2, ml3, ml4;
CGFloat m21, m22, m23, m24;
CGFloat m31, m32, m33, m34;

CGFloat m41l, m42, m43, m44;
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3.3.

Field Key Path | Description

typedef struct CATransform3D CATransform3D;

TG 2 BB T AT id B — A4 CATransform3D — AN FE AR e

Listing 2 Modifying the CATransform3D data structure directly

CATransform3D aTransform = CATransform3DIdentity;

// the value of zDistance affects the sharpness of the transform.

zDistance = 850;

aTransform.m34 = 1.0 / -zDistance;

3 I EE RSB

oL EE Y R T - RSP, Vs S AR E — AR ER
CATransform3D HFEME . 2 4 fiik T EJZ 1) transform A1 sublayer Transform J&14: 1¥)
FH R B R AT o

rotation.x

Table 4 CATransform3D key paths

The rotation, in radians, in the x axis.

rotation.y

The rotation, in radians, in the y axis.

rotation.z

The rotation, in radians, in the z axis.

‘ rotation The rotation, in radians, in the z axis. This is identical to setting the rotation. z field.
‘ scale.x Scale factor for the x axis.
‘ scale.y Scale factor for the y axis.
‘ scale.z Scale factor for the z axis.
scale Average of all three scale factors.

translation.x

Translate in the x axis.

translation.y

Translate in the y axis.

translation.z

Translate in the z axis.

translation

Translate in the x and y axis. Value is an NSSize or CGSize.

PRANHT L@ Objective—C 2. 0 fJE Mok & B 25 A I 1 {H,
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y I T
TRIEH 1847
myLayer.transform.rotation.x=0;

B g, RaiiEt setValue: forKeyPath: B{# valueForKeyPath: Jj i,
AARIR

[myLayer setValue: [NSNumber numberWithInt:0] forKeyPath:@"transform.rotation.x"];
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FNE EEMRERGH

KEAMES B SR A EAE Bahm, M H7e = 7 HAEERERK,
I = R RS
ABENE T ERIZREH, UL IT RN JR = IREH .

41 tarEEMIIERER

BB 2 %0 3 i LT 2R B Cocoa MLEIMEIREE M. Holn—/> NSView B
UlView FsEBIHHE S (superview) FlF-#8 B (subview) , —/MZ L3l 1 B Z 0 H
L= (suplayer) A& J= (sublayer) o [ JE A AR B S5 44— FESR AL T 1R 22 {4
L =R/ 0k AR EN =N NI )= 2R i L R 1N 1= 7 A R S
JEAEHAE T XM HES T ARG B AR DRe .

B HANEEE LT —ADETHREER AR R BIR R A B R
{5, ET R )RR .

B —AEEWEEN, LER ST IR R E R E . BZ T LA I
N—ANEERE-ANTEE, 285 AR Z 1 B A R .

42 HEAREHEREE

0B E A FRPEE — A5 H (window) SERR 27 B ZE I TFB, BT 2t i R ok
8. SOLEIREE — R, EDYEERME TRZE SRR, A E R
Pt T RN A EE

10S LTI & G0 L S AEAZ O B E I EZE BT . A UlView 955412
FHHBIE— CALayer 28R4, SR HEZ S BIRAE LK) layer J@ . /7] DLTE
LI Ik e A0 B P 1R 2 B A I L =

£ Mac 0S X, LA E —A NSView S, sl x#t—mor A4 v BLikE4E
FEZE. T BREEMIREZ, JRT RLAE — A0 ]2 A B DL A
Kz, BARn 2.
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Listing 1 Inserting a layer into a view

// theView is an existing view in a window

// theRootLayer is the root layer of a layer tree

[theView setLayer: theRootLayer] ;

[theView setWantsLayer:YES] ;

4.3 MEREEM B EE

S — AN E R AER ST eEmA T RZER . m2Eg TR 1
WIS EARSEDUN B R BLIA N i B Al R =

Table 1 Layer-tree management methods.

addSublayer: Appends the layer to the receiver’s sublayers array.
insertSublayer:atIndex: Inserts the layer as a sublayer of the receiver at the specified index.
insertSublayer:below: Inserts the layer into the receiver's sublayers array, below the specified sublayer.
insertSublayer:above: Inserts the layer into the receiver’s sublayers array, above the specified sublayer.

Removes the receiver from the sublayers array or mask property of the receiver's

removeFromSuperlayer
superlayer.

replaceSublayer:with: Replaces the layer in the receiver’s sublayers array with the specified new layer.

PR m] Dol — B R BRI E EER T RE, R LY R E K
JZ11) sublayers J& . 43 EZ K sublayers B E T — K E R EEE R E, R
DRIESA A EE R R R E A E N nil.

ERUAE LT A — AN A AL JE B 5L T AR B P 2 2 b R B o 24— 1]
RSN T B2 B i, R 2 il SR IR B FR IR RF 9 KCAONOrderin i 24 M &
5T B BT B — AR B R, R il R S R R B — AN FR IR AR N
KCAONOrderOut [fIE . 445 &= 1K) 1 2= B (10— A B R e, 2k L
K2R Bl —MRiR R KCATransition (g . 4 R3EAE EE R i, /RA] LAAEH
B B AR A AT AT AR IR AT B
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4.4  BERBAERBNRD AR

K ZGI L s, PRa] DLIE i el 48 B 2 19 JUAAT J& 4% - frame . bounds.  position
anchorPoint F zPosition R4 = F8 3 AU B JE R/

R —AE 28 P needsDisplayOnBoundsChange #% ¢ B A YES [ figt, 24 &2
[ bounds J&VESCA IS i, R A AR S BB AR . BOATEOL T R Y
needsDisplayOnBoundsChange J& %18 v NO,

BRANB T, WEKEEREME frame. bounds. position. anchorPoint I zPosition
JE R 2 T BRI R B E BT E

4.4.1 HERHFEEE RN

CALayer $#&4t 7 — MBI, 7ESCE 488 3h i s KN, BIZ A BLE
) IR E F s A RN . FEAR 21500 N RS T B — A B Z 1 B 3 T A
(autoresizing mask) A L& 24 [13&E MR FF AT M

— AN EZEK EshiR BT LUE e 2 CAAutoresizingMask [ 45 & oliz 5
(OR) A5 45 BIRAE 45 B Z 1Y autoresizingMask JEVE(R . 3 2 #1128 7 D % B F1iX
SL I LT S0 B2 1R RN AT O

Table 2 Autoresizing mask values and descriptions

If set, the layer's height changes proportionally to the change in the superlayer's height.

kCALayerHeightSizable Otherwise, the layer's height does not change relative to the superlayer's height.

If set, the layer's width changes proportionally to the change in the superlayer's width.

kCAL WidthSizabl h ) . :
ayeriii rrabie Otherwise, the layer's width does not change relative to the superlayer's width.

If set, the layer's left edge is repositioned proportionally to the change in the superlayer's
kCALayerMinXMargin width. Otherwise, the layer's left edge remains in the same position relative to the
superlayer's left edge.

If set, the layer's right edge is repositioned proportionally to the change in the superlayer's
kCALayerMaxXMargin width. Otherwise, the layer's right edge remains in the same position relative to the
superlayer.

If set, the layer's top edge is repositioned proportionally to the change in the superlayer's
kCALayerMaxYMargin height. Otherwise, the layer's top edge remains in the same position relative to the
superlayer.

If set, the layer's bottom edge is repositioned proportional to the change in the superlayer's
kCALayerMinYMargin height. Otherwise, the layer's bottom edge remains in the same position relative to the
superlayer.
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Blan, NTHRFEEMLTERXREERMEYETAME, VR ELEH
kCALayerMaxXMargin | kCALayerMaxYMargin. 4#%E—NEA 24N R E
N NP AR B A, B4 AR RN RS s A S AT B . B 1 5 T — N E
AL E B B ER .

Figure 1 Layer autoresizing mask constants
Stperiayer I— kGALayerMaxYMargin

Layer
kCALayerHeightSizable - . kCALayerMaxxMargin

T - | S kCALayerWidthSizable

I kCALayerMinYMargin

(0.0, 0.0)—"

23X B B L KA AR — N B A WS I, R AT R AR IX AN 7 )b AE A T E
(1o —ANH A S 1E B2 1) B 3 VR B B I p i, %07 A B B Z B AR RE 2
T AT AZ [

CALayer H] F 28 ® DL ® 5 B % resizeSublayersWithOldSize: #
resizeWithOldSuperlayerSize: k& §il 4k ¥ B 3 17 5 B 2 K/ANAT A . B Z B R %L
resizeSublayersWithOldSize: ¥<x1E bounds J& VEAS 2 I IHE 1 30 B fid R AT, B
KiE—AH S resizeWithOldSuperlayerSize: 4B Z8ENTEE . BEREANTFEE
AR 1 2 R A 1) J Aok B 0l A 32 S A0 8T )32 B R R & B B AR/

45 FHIITEE

£ Cocoa AL BLIT, 24710 I H AQHR P g S g st e, AL PBDRE 2 e 1 B LLIE
RIACHLEI RN e BIEE4 TRXANRS], RVFFEeEn, T H O TE0
B . B masksToBounds JEPEERE 1 57 B Z 2 S QK Z#8Y . ZJm ik
masksToBounds FIERIAME Y NO, RIP; 1k~ B E AR T A B Z3BY . 3% 2 Bon 1 4k
B EZ K masksToBounds J& 14 S B R, AE w520 layerB # layerC B2 7R .
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Figure 2 Example Values of the masksToBounds property

Tayverh layerh

o L
. layerA )
& layerB - layerk layerC layerB layerC

Layar-Tree layerA.masksToBounds=ND; layerA.masksToBounds=YES;
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FhE REEHRAR

HPAVEH] Cocoa FIFLIEIIIS M5, FRATL A NSView 5 UlView Jf H H #
PR drawRect : S o AT AT N 45 . {H & CALayer S2fm] LLE A, G754k K 124,
K CALayer & — M- HImAAHEA AR, ARAT DULE S5 B A R A, i A
TR 8 4] LA

5.1 #5CALayeri2fit N %

PRAT LU PA N AT —Fh 7 VEFE 8 CALayer SN2

B FHASE R NAR CGlmageRef Sk & 2% B 21 contents &k
B EEANERIE, ERMEEEEL AR

B kK CALayer 28 EH 3 TR K A%

5.1.1 ¥ BEcontents)B M

KZRE A N R LB $8 2 contents JEMERIME A CGlmageRef. 4 JE 4l A1 2
AR ik B0 AR AT F AR e, XN R W] DL A S B SE e (ke 3 ).
Listing 1 Setting a layer’s contents property

CALayer *theLlayer;

// create the layer and set the bounds and position
theLayer=[CALayer layer];
thelLayer.position=CGPointMake (50.0£f,50.0f) ;

theLayer.bounds=CGRectMake (0.0f,0.0£f,100.0£,100.0f) ;

// set the contents property to a CGImageRef
// specified by theImage (loaded elsewhere)

theLayer.contents=theImage;

5.1.2 BN TITLIRMANE
PRTT CAZ2 I B A P 2%, Bl S A g s R N 2 R, B — ARk s
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W FHNITEL

displayLayer 8% drawLayer -inContext .

SEIM A E L IR A B RS H 3 il B E AL SEI ) 7 VR BB N . 1T
RAREE RS TR —ANEZ LBk EREANE, B K%M —A 7%
setNeedsDisplay Y # setNeedsDisplaylnRect: ] ¥ & , B # it & E K
needsDisplayOnBoundsChange J& 1418 % & N YES.

i8I ZEFE STV displayLayer: A DAR P45 € B B R k€ ottt 4 Bl Fr, & wT LA
EINHERERZH contents JEYEAE. TIHEKIHIT/ “EIZHALIR R #MaH, B
Bil displayerLayer: J5 M4 state FI{E ¥ & theLayer [ contents J& 1 . TN T BA-4ik
state [I1H, KA CALayer F1SEf6E — M- EH A4S

Listing 2 Example implementation of the delegate method displayLayer:

- (void)displayLayer: (CALayer *)theLayer

// check the value of the layer's state key

if ([[theLayer valueForKey:@"state"] boolValue])

{
// display the yes image
thelLayer.contents=[someHelperObject loadStateYesImage];

}
else {
// display the no image

thelayer.contents=[someHelperObject loadStateNoImage] ;

1
MPERLAMELZEZHNE, MAZELMEBEEF, BARFTZELI
drawLayer:inContext: J7 ¥% o 18 1 Z5 #6 7T DL ¢k & W 26 N 25 & 7% 2 19 7 18
CGContextRef SRE 2> N % .
T AR EZ LA BN, BRI T drawLayer:inContext: 7
EAEH lineWidth B8 {8 >k H 2:— Mg 4% (path) , 3R (5] therLayer.

2011-11-14 | © 2011 YouMi Mobile Co. Ltd. All Rights Reserved. [23]



Core Animation Programming Guide

Listing 3 Example implementation of the delegate method drawLayer:inContext:

- (void)drawLayer: (CALayer *)thelLayer

inContext: (CGContextRef) theContext

CGMutablePathRef thePath = CGPathCreateMutable () ;

CGPathMoveToPoint (thePath,NULL,15.0f,15.f) ;
CGPathAddCurveToPoint (thePath,
NULL,
15.£,250.0f,
295.0£,250.0f,

295.0f,15.0f) ;

CGContextBeginPath (theContext) ;

CGContextAddPath (theContext, thePath );

CGContextSetLineWidth (theContext,
[[theLayer valueForKey:@"lineWidth"] floatValuel]) ;

CGContextStrokePath (theContext) ;

// release the path

CFRelease (thePath) ;

—

513 M 7IREMAEEMNE

BRI I AN 75 ELIX AL, (2R LAk K CALayer HEZ B B4 TR 7
e IXANIEE RAEAEARI R T L E H47 T 2R X TCVE G AL 7 R B A

TR LLE L CALayer 2R J7k, WEERENAR NELKE R . FHKET
f& AR ER U BN, CEAREE TR IR R BT AH IR T RE
ANTE] 72 ¥ € S state S @I, TTA AR CALayer (¥ {5 4L 28 28 3K L.
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Listing 4 Example override of the CALayer display method

- (void)drawInContext: (CGContextRef)theContext

CGMutablePathRef thePath = CGPathCreateMutable() ;

CGPathMoveToPoint (thePath,NULL,15.0f,15.f) ;
CGPathAddCurveToPoint (thePath,
NULL,
15,1, 250 . O,
295.0f,250.0f,

295.0f,15.0f) ;

CGContextBeginPath (theContext) ;

CGContextAddPath (theContext, thePath );

CGContextSetLineWidth (theContext,
self.lineWidth) ;
CGContextSetStrokeColorWithColor (theContext,
self.lineColor) ;
CGContextStrokePath (theContext) ;

CFRelease (thePath) ;

CALayer T-281] LB % drawinContext: 2] Z A & 2 — AN B LR 3.
NI TR BRI R AR NS, B AR BE R U B se i
FER IRk — e AR B N2 ME— A E 2 SEILZEHE IR Y lineWidth 1
lineColor ILFE 2 72545 1 Ja 1k«

Listing 5 Example override of the CALayer drawlnContext: method

- (void)drawInContext: (CGContextRef) theContext

CGMutablePathRef thePath = CGPathCreateMutable () ;
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CGPathMoveToPoint (thePath,NULL,15.0f,15.f) ;
CGPathAddCurveToPoint (thePath,
NULL,
15.£,250.0f,
295.0£,250.0f,

295.0f,15.0f) ;

CGContextBeginPath (theContext) ;

CGContextAddPath (theContext, thePath );

CGContextSetLineWidth (theContext,
self.lineWidth) ;
CGContextSetStrokeColorWithColor (theContext,
self.lineColor) ;
CGContextStrokePath (theContext) ;

CFRelease (thePath) ;

4k7k CALayer 3 HEtHLH I BN A A BIRE 2 AR A AR A0R )
R AE S FoB 22 A LN 2, W] BLIE G 38 DU N AR AT — N J7 i setNeedsDisplay B4
setNeedsDisplayInRect: fJ78 5., 7R8I 1% B K E ) needsDisplaOnBoundsChange J& 14
N YES.

52 BHREENAENME

CALayer &M contentsGravity fo¥FRTE B JZE B 5 N BB JE /T contents &
A HIALE BCE R . BUAMBOL T, WEREBR S SHAERA R, B0 E R EIE
e

i contentsGravity fi7 &% &, VR0 AR B AL T B Z AR — AN A 5, s
THEZER M, 83 BEL AR A0 IR R8I AL E W E R RHE, contentsCenter
JRPESH NG . 2 1 FIHE T AL E H AT A N AL
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Table 1 Positioning constants for a layer’s contentsGravity property

Position constant ” Description

kCAGravityTopLeft Positions the content image in the top left corner of the layer.

KCAGTAavVA EYTo IIZ‘())lzirt.ions the content image horizontally centered along the top edge of the
kCAGravityTopRight Positions the content image in the top right corner of the layer.
kCAGravityLeft Positions the content image vertically centered on the left edge of the layer.
kCAGravityCenter Positions the content image at the center of the layer.

kCAGravityRight Positions the content image vertically centered on the right edge of the layer.
kCAGravityBottomLeft Positions the content image in the bottom left corner of the layer.
kCAGravityBottom Positions the content image centered along the bottom edge of the layer.
kCAGravityBottomRight Positions the content image in the top right corner of the layer.

P Z AR RR R ARIR T SRR N A AL A ATTRE R H

Figure 1 Position constants for a layer’s contentsGravity property

|- kCAGravityTop
H I H [
o | !
kCAGravityToplLeft ———— : [ : I —— kCAGravityTopRight
I |
| |
| E ... 3 |l __
i 2 F————- 5 oo
L L
kCAGravityLeft ———— : | : | ————— kCAGravityRight
|
- L
B : Fe=——=- e kCAGravityCentar
I |
| | |
kCAGravityBottomLeft ——f—— ! i || ——[— KCAGravityBottomRight
| |
| o | i
layer t:r-a::unu::iaJ — kCAGravityBottom

LB E contentsGravity J& 14 v HAL — AN & (R 2 i) . FEMNEE AT
)2 1 < 1 N . 3 P == 2 = 1 Il B NP N = L (7
contentsCenter J& 44 255 W &5 B v i /E A .
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Table 2 Scaling Constants For A Layer’s contentsGravity Property

Scaling constant | Description

Resize the content image to completely fill the layer bounds,
kCAGravityResize potentially ignoring the natural aspect of the content. This is the
default.

Resize the content image to scale such that it is displayed as large as

kCAG i tyResizeA t ; i . S
Lavityseslzeaspec possible within the layer bounds, yet still retains its natural aspect.

Resize the content image to scale such that it is displayed filling the
kCAGravityResizeAspectFill layer bounds, yet retaining its natural aspect. This may cause the
content to extend outside the layer bounds.

AR LA s T dn g A5 R B N AR ORI B — A IR R BB R
R HE N R T IA 5

Figure 2 Scaling constants for a layer’s contentsGravity property

layer bounds

kCAGravityResizefdspect  kCAGravityResize  kCAGravityResizeAspectFill

B M F M &F  kCAGravityResize .  kCAGravityResizeAspect — Fl

kCAGravityResizeAspectFill fIZ 1 HHTE L] B 7 E T K. FEHIHNZNFIHA AN LIR,
LUl X 1 i T2 2 3 R A 2 T 07 B o
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BAE W

B AL A5 T S SN . A s m R, ZhiE s B ) 5E s .
BT S PRI s o ORI HRE P A ST S, A 9 T BRER BN I 1 24 Hi IR
Ao BHEAERNLZRE B B Zh$ AT, B AR R AR 7 A8 H

AFEGRAE X EE AN, AT g ] @ R R A R S Bl .

6.1 BHESRAH P

ZOBEFRAE T —EARET AR AR LA RS A R s ) 2 S R I«
B CABasicAnimation #&f 1 7£ 1 2 1) Ja 11 {8 1R 17 B )4 N
B CAKeyframeAnimation $EftSCRFICHRMIZIE . R4 E B i — A K2 B PR
REEERAE, — DNEORTESIE PN BI B, IEH — B )
(1 B3 2 R T BR A
W CATransition fefit T — AU B E N A RCR o 7E3) i B oR il 72
KR (fade). #fEH (push) . WL8R (reveal) BRI . FH B AL
R LS R AR B OE RO BB IE TR Y .
bR 7 AR E Bon HIBE MY, ARIE DA Z5E E B R B R (8 B R A
R[> A AEREA SR RE) « SR R PRI O S e A R TS B 3l
(5 3 o I B 45 AR I B P ARAGIRES o BB ZEAT CAMediaTiming FR R fiE
T X e ThREH R 2 I DIRE.
CAAnimation. BERFF. B 7% .03)E M Cocoa Animation ProxyZjfgdk
2, XBRRKSAE “ShEKBMM P FE TS (Animation Types and Timing

Programming Guide)” HHFELHN4H .

6.2 [&xzhH

2z ) B 2B A R EE P A S 2 e P A L% 2 AT 320 1
A I3 37y 57 0] DAAE B 2 30 3l i ]2 I S e 28 vl 3 ) 27 1 P2 1) e 2
e T SR B EIE EZ A H B B0 s g e .. SRS RFEe, (HE KA
B0 H AR 2 T 208 R AR 3 i 5 2R K H AR e .

E
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eI A IR N 1B TG a1 S o v T T (G D N N TR A= e 3 G S 2
IR VA
Listing 1 Implicitly animating a layer’s position property
// assume that the layer is current positioned at (100.0,100.0)

thelayer.position=CGPointMake (500.0,500.0) ;
PRAT LRSS — ksl i e 2 1R 2 (0 — AN B 2 A e . URIE AT LR SR R 2
BARZAEZ . TS 2 KA SEIL T 4 AR ) B sl
Listing 2 Implicitly animating multiple properties of multiple layers
// animate thelLayer's opacity to 0 while moving it
// further away in the layer
theLayer.opacity=0.0;

thelLayer.zPosition=-100;

// animate anotherLayer's opacity to 1
// while moving it closer in the layer
anotherLayer.opacity=1.0;

anotherLayer.zPosition=100.0;

R =X 5 FH 2 i 1 A BRIA AR E s i (A], FR AR (a) O 2 gk e ek 2 X
o Bl “ B AR o e sl m i () SRECE 2 71 .
6.3 SABNHE

2O TN TN 7 o e TS W< 3 PV RN - A O 28 s wocy) T R o A =S D) T
MR, HFREITIBMEERKE . B EAST BT, BRI s8N 2 A
K= BTi . 3G 5 3t RS Bl 7 — SR Xghm, BRI —ANE RAE B B E
EAEWLIER CaE AN, 3 EREIEHAT. ShEA I, BREEns)
K—EREE.

Listing 3 Explicit animation

CABasicAnimation *theAnimation;

theAnimation=[CABasicAnimation animationWithKeyPath:@"opacity"];
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theAnimation.duration=3.0;

theAnimation.repeatCount=2;
theAnimation.autoreverses=YES;

theAnimation. fromValue= [NSNumber numberWithFloat:1.0];
theAnimation.toValue= [NSNumber numberWithFloat:0.0];

[theLayer addAnimation:theAnimation forKey:@"animateOpacity"];

S Al T AR ST RIS E AR A W B (F 4 B T el — AR
ZH, T4 Corelmage JEGIN R JZE L, shimE rHomEE . XESE “EFEm
K=" Bkal, WS ERE T

Listing 4 Continuous explicit animation example

// The selection layer will pulse continuously.

// This is accomplished by setting a bloom filter on the layer

// create the filter and set its default values
CIFilter *filter = [CIFilter filterWithName:@"CIBloom"] ;
[filter setDefaults];

[filter setValue: [NSNumber numberWithFloat:5.0] forKey:@"inputRadius"];

// name the filter so we can use the keypath to animate the inputIntensity
// attribute of the filter

[filter setName:@"pulseFilter"];

// set the filter to the selection layer's filters

[selectionLayer setFilters: [NSArray arrayWithObject:filter]l];

// create the animation that will handle the pulsing.

CABasicAnimation* pulseAnimation = [CABasicAnimation animation] ;

// the attribute we want to animate is the inputIntensity
// of the pulseFilter

pulseAnimation.keyPath = @"filters.pulseFilter.inputIntensity";
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// we want it to animate from the value 0 to 1
pulseAnimation.fromValue = [NSNumber numberWithFloat: 0.0];

pulseAnimation.toValue = [NSNumber numberWithFloat: 1.5];

// over a one second duration, and run an infinite
// number of times
pulseAnimation.duration = 1.0;

pulseAnimation.repeatCount = HUGE VALF;

// we want it to fade on, and fade off, so it needs to
// automatically autoreverse.. this causes the intensity
// input to go from 0 to 1 to O

pulseAnimation.autoreverses = YES;

// use a timing curve of easy in, easy out..

pulseAnimation.timingFunction = [CAMediaTimingFunction functionWithName:
kCAMediaTimingFunctionEaseInEaseOut] ;

// add the animation to the selection layer. This causes
// it to begin animating. We'll use pulseAnimation as the
// animation key name

[selectionLayer addAnimation:pulseAnimation forKey:@"pulseAnimation"];

6.4 FFIEFLE IR BN BhHE

PRA] L% addAnimation: forKey : Y6 845 H s B E R th— > B \shiE, 350
MARRFHE NS H. — BAEshEF IS HAREE, ShEk o — BT 525 E 58 5,
B B E AN B Z B ER o AES)E 03] EE I AR IR A, [FIRE AT DA (R IR
B A, @i WA removeAnimationForKey: o /RAT LIRS 25 B R K ik —A>
removeAllAnimations 75 5k 1 2 B A 13 i
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BLE EEHTHA

2 AT DAL LI G D0 A A A IR A i a2 AR B Tl N i D o — 4 1
7, BREREEEg e T, seERr UK. EERHOLN, AT vl g2 ahm R
NI R PTAE o

71 ATANREAR

—MT IR BOE AN IEE CAAction BRI RAT AR IRFT R G AT PR IRFTE
FRREE R 5 73 B R R BB AR R A 4 o [ JZ A STHEAT AR IR WU 2R 52 (14T 0 5
MR E AR R BIAT O R € IR, BRIk —> CAAction BR3UE SCHITH

S|

CALayer 28324 T ERIN CAAnimation FIAT AN R, — NIRRT AE 3 )2
JEME CAAction I, 3R 1 CALayer [FIFER T UAN A BEE N2 &M 147y fit
KASFATHIAT AR RET o

Table 1 Action triggers and their corresponding identifiers

A layer is inserted into a visible layer-tree, or thehidden property The action identifier
is set to NO. constantkCAOnOrderIn.

A layer is removed from a visible layer-tree, or thehidden property The action identifier

is set to YES. constantkCAOnOrderOut.
A layer replaces an existing layer in a visible layer tree The action identifier
using replaceSublayer:with:. constantkCATransition.

72 G EREARITARE

M—AMT AR B8 R RRHE, B2 actionForKey : AR » L7 vEIR [A]1—
MTAXE, SRFRRFEAS R, B RAT X RAEAE R &R F nil.
Y CALayer N—MRIRFFSZILN actionForKey: J5 4 FH g, DLR 38 &
B A I 3]
1. R —AEEHZFE, HI7E actionForLayer: forKey : 1 SE IR £ 4k 1
R E AT NARRFHE NS . 2461 actionForLayer: forKey: ff) 5SS 75 22
M 2 401 °F
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® R[E— AT NIRRT RLAT AT A

® X[l nil, MICVEACIAT AR IRTE R %

® R[A[ NSNull, 4 GVEABAT bR IALT, 1T HLA% 2 75 B 2 k(R 2k
2. EIZ/ actions T BLAHIE R IEH 3] — N FIAT AFRIRFTXS BLFIX R
3. KR style BYEHAE R MR B — ML EAT AR IRFTH) actions 7t
4. EZEKE—A defaultActionForKey: [ITH S . BRI [H— AN FIFR R X

REFIAT AR, WA AEE RS NER [l nil.
7.3 SRACAActiontpiX

CAAction WMSE T AT RXT G AR . SEEl CAAction PR R & —ANTr
% runActionForKey : object : arguments: .

Y47 Syt Sk B — runActionForKey : object: arguments: (174 BN, 47 FRIRAE
ITRNRAEFEREE . FOMIS T IS NS HUL 8 TT %

AT AN Gag CAAnimation F-28SE, &2 T CAAction #h. SRTI /R
AOLLIR [\ AE fT s2 BT CAAction B ORI 2K X % . 24 sz 4 i
runActionForKey: object: arguments: FIJH B, B 75 BEHATH N IAT N,

24 CAAnimation SZ{5152 374 & runActionForKey : object: arguments: fJsHE, £ 30
HOwmB B ERs) ) BIE, fRahER#RIT (BEFES D.

Listing 1 runActionForKey:object:arguments: implementation that initiates an animation

- (void) runActionForKey: (NSString *)key
object: (id) anObject

arguments: (NSDictionary *)dict

[ (CALayer *)anObject addAnimation:self forKey:keyl];

7.4 EFRAIE

PR LAAT NFR IR AR R AR 20 sl i, S84 N — 4~ CAAnimation [ISE41 3] style
M BT actions B S HL TR, @IS SEIZEFE TV actionForLayer : forKey : B 4k 7k
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KIZ 253 H 4R defaultActionForKey : 75 23R [8] — AN L 4T 5T 52
55 2 W@ 415 e contents J& PERI RSB H .

Listing 2 Implied animation for the contents property

- (id<CAAction>)actionForLayer: (CALayer *)thelLayer

forKey: (NSString *)theKey

CATransition *theAnimation=nil;

if ([theKey isEqualToString:@"contents"])

theAnimation = [[CATransition alloc] init];
theAnimation.duration = 1.0;
theAnimation.timingFunction = [CAMediaTimingFunction

functionWithName:kCAMediaTimingFunctionEaseIn] ;
theAnimation.type = kCATransitionPush;

theAnimation.subtype = kCATransitionFromRight;

return theAnimation;

3 7R B actions 7 AR 2UAE A sublayers J& 1 HBRIA Sl -

Listing 3 Implied animation for the sublayers property

// get a mutable version of the current actions dictionary

NSMutableDictionary *customActions=[NSMutableDictionary
dictionaryWithDictionary: [thelLayer actions]];

// add the new action for sublayers

[customActions setObject: [NSNull null] forKey:@"sublayers"];

// set thelayer actions to the updated dictionary

thelLayer.actions=customActions;

2011-11-14 | © 2011 YouMi Mobile Co. Ltd. All Rights Reserved.

[35]



Core Animation Programming Guide

75 HNZHREITA

FRVIB O ARATAT I 25038 — AN 7] B0 1 S s S PR, A Y 0 e P i A
4

R R R PE R, ARR] DUBE A F 55 B 2 AT . &R A
JRHATNT B RIRIE 245 2.
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BNE HF

K2 RN B R FH 55 1 — 34« CATransaction A0 2, & 7 5 st
222 N B E B B IUE N — A S 5 35 BI7E Gy
RENE T OSSR S . BAFSAEAFS.

8.1 RBRAESH

B E R B A S5 RS g 2 B ah B ka3 5%, M4~
T8 (run-loop) AT T YRR IIRHENRG 2 A 213858 F 55
TEE 1 BB B E ) opacity, zPosition Al position %57, 4 e = 3 4% 1
-2 e [=] i) — 2 R 2
Listing 1 Animation using an implicit transaction
i e R A= 0
e e o e (e )

thelayer.position=CGPointMake (0.0,0.0) ;

B G NG T I (runloop) HIZEFENECCE HI B HERII G, 1L E 2 ZCHT 55

82 RBRFEH

TERESE EW Z B, 7] LB 45 CATransaction 28K 3% —A begin ¥ 8K 018 —
MERFS, BMEHRZ)EKIE comit HE. SRFLSERMNEEZNEER BTN
EHE (a4 R 2 AR ZEHE), B2 EEZERAT A, 803 B S 0 m K
18] OB i A A .

8.2.1 EWIZEHKEIEMAITHN

PR] UAAEAZ 2 B 2 a8 PR AR ) s i it 152 B 2 45 1 KCATransactionDisableActions
BN YES SRER 22 H B Z 14T N » 15555 VU Rl /R AT ART B8 et A & DR e T R AR 1 3l
H, JHE 2 Bon T — AR, 2430 alayer M AT HIAL R R B3 A st 24 B vt 20 1

Listing 2 Temporarily disabling a layer’s actions
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[CATransaction begin];

[CATransaction setValue: (id)kCFBooleanTrue
forKey:kCATransactionDisableActions] ;

[aLayer removeFromSuperlayer] ;

[CATransaction commit] ;

8.2.2 EE KA\ Bl [ Ta]

TN sl S DA e - = = e T R T TR i/ O = A
kCATransactionAnimationDuration B8 e A BT IR ] o 55455 BBl P T 7= A6 A 4] 30 iy
H oA P ZoR B B TRME T AN R AT S AT BME . 55 3 B 7 — ol 185 E )
KA R BCH 10 FPIMAS 2 zPosition F opacity FT48 a2 (130 i (1) BRI [A] .

Listing 3 Overriding the animation duration

[CATransaction begin];

[CATransaction setValue: [NSNumber numberWithFloat:10.0f]
forKey:kCATransactionAnimationDuration] ;

thelLayer.zPosition=200.0;

thelLayer.opacity=0.0;

[CATransaction commit] ;

BIAd b A9 o T begin AT commit A6 B A S5 203 45 B RS TRD, AR H AT DL
I L 1 R FH B o 45 R B AR

8.2.3 HEMIRE

BAFFAT LI HRE, FOVFIREE I 70 2l 14T D B 78 J& PR 1S B i 7 A=
B E AL AR I TA) o AN B MR SRS B i, Bl A2 %

THE 4 PRIR T — MREWADEFZ BT IR H 58 s E i 1Ay
2 ¥, I ERIZH position JETEE . NIEKIFESCE RS E R EDY 5 7, JfE
MU JE ) opacity F11 zPosition J&PE{f .

Listing 4 Nesting explicit transactions

[CATransaction begin]; // outer transaction
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// change the animation duration to 2 seconds
[CATransaction setValue: [NSNumber numberWithFloat:2.0f]

forKey:kCATransactionAnimationDuration] ;
// move the layer to a new position

theLayer.position = CGPointMake (0.0,0.0) ;

[CATransaction begin]; // inner transaction

// change the animation duration to 5 seconds

[CATransaction setValue: [NSNumber numberWithFloat:5.0f]
forKey:kCATransactionAnimationDuration] ;

// change the zPosition and opacity

theLayer.zPosition=200.0;

thelayer.opacity=0.0;

[CATransaction commit]; // inner transaction

[CATransaction commit]; // outer transaction
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BAE fAZOCIHEREZE

NSView #2174 ¥ “stuts and springs” A=,  FH 40 B B R /)N R B fige 4T S BB
FERXEEREER B E . BRSOz, 1 H Mac 05 X BT A% O3 E
fefit 7S R A R BN, RVPTRE B CEMATE ORI R E . 7]
PUNEZ E il — MG R E e Ceid s sLBl CALayoutManager B, #5745 EE
T EE R B R T RE .

KREND T L 00 R E BT e B — R YA R R AT

i0S JEB:10S HY CALayer ZE(X#E M “stuts and springs” Hi(, P HELEEHIHIA Fd B FE#E
BRI 21 R AR BN LS 2T B 2 1F 7 AT R 7 B AT i T LA E R A
layoutSubviews 777%, X HISETEHIAIN I CHS . FETLUEE “10S HEHFEHH (View
Programming Guide for 10S)” JRFIKEZ I T UITTE 10S W/ BT T- #1110 e 7 7%

9.1 ZARARHEHSS

BT 2 BOAT R FOVFURAR IR B2 A8 TR 2% 25 B B S TR J2 IO AH N 5k #4678
K2 AL B AR/ 383 CAConstraint SRR 55 R 4 PR A7 E T~ B JE Y constraints X
2 Jeg Pk BL T

1 53R T AEHR € 5 ZR I I /R mT LA R AT R R 12

Figure 1 Constraint layout manager attributes
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2 B 2 R AT R R, R el —S CAConstraintLayoutManager FISE%1,
T BB NS Z AT 5 B 8% - AR5 ARl S2451 46 CAConstraint X 81 B 2 61
AR, XL R &FEEH A addConstraint: LR N2 T EE ML KR
YEEH . A4 CAConstraint SEIE2E 7 — AP B ZLE R — B TLATC R

R =51 FHEg AR, A B R name J& 1. 45 5E HI44 PR superlayer #8251 H
KRR EZ.

TANH R 2 HBERE WA X R WRIRGE B A 1 RIAS #4822 6
7, WABZMTEER AR RIRES B R DM R e AR R, WEER
AL IARGE L EZ 1 frame #2350, BH IR — A € B UL RENM, B)=
FE R — ANl b THT RN 23 AN AR R

AL IR T AR, REMHMEARFRNTRE. B
2 IR T AT RME R

Figure 2 Example constraints based layout

thelLayer

layerd

layerB

Listing 1 Configuring a layer’s constraints

// create and set a constraint layout manager for theLayer

theLayer.layoutManager=[CAConstraintLayoutManager layoutManager] ;

CALayer *layerA = [CALayer layer];

layerA.name = @"layerA";
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layerA.bounds = CGRectMake(0.0,0.0,100.0,25.0) ;

layerA.borderWidth = 2.0;

[layerA addConstraint: [CAConstraint constraintWithAttribute:kCAConstraintMidy
relativeTo:@"superlayer"

attribute:kCAConstraintMidyY]] ;

[layerA addConstraint: [CAConstraint constraintWithAttribute:kCAConstraintMidX
relativeTo:@"superlayer"

attribute:kCAConstraintMidX]] ;

[theLayer addSublayer:layerA];

CALayer *layerB = [CALayer layer];
layerB.name = @"layerB";

layerB.borderWidth = 2.0;

[layerB addConstraint: [CAConstraint constraintWithAttribute:kCAConstraintWidth
relativeTo:@"layerA"

attribute:kCAConstraintWidth]] ;

[layerB addConstraint: [CAConstraint constraintWithAttribute:kCAConstraintMidX
relativeTo:@"layerA"

attribute:kCAConstraintMidX]] ;

[layerB addConstraint: [CAConstraint constraintWithAttribute:kCAConstraintMaxY
relativeTo:@"layerA"
attribute:kCAConstraintMinY

offset:-10.0]];

[layerB addConstraint: [CAConstraint constraintWithAttribute:kCAConstraintMinY
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relativeTo:@"superlayer"

attribute:kCAConstraintMinY

offset:+10.0]];

[theLayer addSublayer:layerB];

P AT AR -

1.

B —~ CAConstraintLayoutmanager SEZf|, RJGHE X E N theLayer K]
layoutManger [1])@ 1 o

G —> CALayer (layerA) HISEH, WEEEH name &P “layerA”.

W H layerA ) bounds (0. 0, 0. 0, 10. 0, 25. 0) .

A —> CAConstraint X R, {EE/ENARFAUIME] layerd B, 124
AR LayerA (7K HOXE 556 I B2 K H G

G5 =4 CAConstraint X5, HUEAEN layerA ML KM XK %A
FEHE layerA (3 B O FFREEEE O

I layerA ¥ i theLayer BT B2,

il —~ CALayer (layerB) 1526, ¥ & EZH) name &N “layerB”.

Bl —> CAConstraint X4, 4 layerA BSINZLIR AT, %L R &R
& layerB M5 E N layerA (98 FEAH I

A5 — /> CAConstraint Xf 4R, fEIZLIHRFMIME] layerB B, ZLH
AR E layerB I7KFHULRTFE layerA HI7KFH

10. GUEEZE =/ CAConstraint XJ %, FERINN layerB LR ZM . 1ZZ41R

AR E layerB ITIAME T layerA iU 10 B %K.

11. BUEZE VY CAConstraint X%, HEE/ENLARELLERINE] layerB B, 1%

ZIR AT layerB RIL A TR EERE 10 B =,

TER: B RECIE L) AN -FE TR B LRI T o A g AT I IE T AT
g RAEAS I A o
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FBTE BROISERE-ERET R

CAAnimation 1 CALayer 289 & 7 NSKeyValueCoding 7, ZAHERINERINE,
PR T HEEL, HF CGPoint. CGRect. CGSize 1 CATransform3D Je4# 842 .

10.1 B-EHmHEMRERIDFRR

CALayer 1 CAAnimation #i/2 B EMmILAH R ME RIS, RVFRIE SR HEBEEXT N
PIE . BIEEEN “someKey” TR JEIEBA BT X, IR LLg: “someKey” I
WHE—ME, W

[theLayer setValue: [NSNumber numberWithInteger:50] forKey:@"someKey"];

PRu] PAIE T R PRI EE R “ someKey” X N FIMH :

someKeyValue= [theLayer valueForKey:@"someKey"] ;

Mac 0S X JEB : 7 Mac 0S X _LjB], CALayer #1 CAAnimation Z8% #F NSCoding ik, =350

Va =t e A T

10.2 ZRFERAE

OB NI BB RS2 58, FovF— AN SEAE R A F I B A 45 80 B AH LA 1 IS
fix $¢ fiE 2R I\ {5 . CALayer 5{ CAAnimation % ¥ iZ %4 &, @8 H 7 &
defaultValueForKey: .

N T EBRPREAEERE, IROVEMMNI TS, FFEE defaultValueForKey: . FI85K
PUFR I A58 2 B0 23 53R (P13 24 (BRI 35 B 1 H#53R T — AN S23 defaultValueForKey :
(45, B4 masksToBounds H&AEHT I ERIAH -

Listing 1 Example implementation of defaultValueForKey:

+ (id)defaultValueForKey: (NSString *)key

{

if ([key isEqualToString:@"masksToBounds"])

return [NSNumber numberWithBool:YES] ;

return [super defaultValueForKey:keyl] ;
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10.3 HELE

2 fs B AR G b 5 U ) SR i Je A PR AS SR o i~ i i 2 2 5 1 5
% (NSObject) Fiffix, Al AE AT U0 F HUBPR 205 :

C Type | Class

CGPoint NSValue
CGSize NSValue
CGRect NSValue

CGAffineTransform | NSAffineTransform (Mac OS X only)

CATransform3D NSValue

104 XFEHTERIRRERE

CAAnimation $HE S HFf F OCBEBR AR Uy A FR I S5 7B . IXAE N3OS A2
feE S F B AR W A W B, R R AR A LA setValue: forKeyPath: 1
valueForKeyPath >R v B Fl2 U B 118 -

CATransform3D A F- 41~ ()7 :

Structure Field | Description

rotation.x The rotation, in radians, in the x axis.

rotation.y The rotation, in radians, in the y axis.

rotation.z The rotation, in radians, in the z axis.

rotation The rotation, in radians, in the z axis. This is identical to setting the rotation. z field.
scale.x Scale factor for the x axis.

scale.y Scale factor for the y axis.

scale.z Scale factor for the z axis.

scale Average of all three scale factors.

translation.x Translate in the x axis.

translation.y | Translate in the y axis.
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translation.z Translate in the z axis.

translation Translate in the x and y axis. Value is an NSSize or CGSize.

CGPoint A1~ 7B :

Structure Field | Description ‘

x The x component of the point.
vy The y component of the point.
CGSize AT HIT 7B
Structure Field | Description ‘
width The width component of the size.
height The height component of the size.
CGRect AT F B
Structure Field | Description ‘
origin The origin of the rectangle as a CGPoint.
origin.x The x component of the rectangle origin.
origin.y The y component of the rectangle origin.
size The size of the rectangle as a cGsize.
size.width The width component of the rectangle size.
size.height The height component of the rectangle size.

PRATT LB Ob jective—C 2. 0 HIBMETNERSGE — N T BRI RBEER 1S
AR R TV IR AT Y -

myLayer.transform.rotation.x=0;

FH AR A Z5AE i setValue : forKeyPath: Bi# valuForKeyPath:, 1R :

[myLayer setValue: [NSNumber numberWithInt:0] forKeyPath:@"transform.rotation.x"];
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B8 EERXELE

AE B R SR BRI R 2, BIRFE S EREE W N 2R 2 B )=
AT G RO R PEASE LB 73 B E A TR ] &2 R 52

YER : FE NG M Mac 0S X 1 10S LI, 2 0145 2725 7

11.1 TR

B R R LA e P4 52 R B A e SRR R . JUT & MR R 1A = 1 A
AN I AR, AN 2B A E T B 2 AR

Figure 1 shows the geometry of the example layer.

LA'R CALayer HJJE k45 1 R 1 LA :
B frame

bounds

position

anchorPoint

cornerRadius

transform

zPosition

10S JEB:# 10S 3. 0.2 )5 #F cornerRadius J& 1.
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112 BREE

BIEEGE RS 5t /Rn DoE S sEit, Wl bhe XEGIESR. B2 51287
6] — ™ B JZ % B AR B2 backgroundColor {8

Figure 2 Layer with background color

TR IEBA N B R AR N B, AT B IE S B/ E 9 B = 1
TR, IXAE AT DU ST A A T B R

PR 2520 B =1 5t CALayer J& 14

B backgroundColor

B backgroundFilters
10S JEB: HIE 10S _Fifi CALayer Z5259F bankgroundColor JEHE, #400 &5 (Core Image)

IKEEAN T o 1208 1 T T 908 B H AT BT AR X o

11.3 BEAR

WRREE TEZENE, MEapEitik. BEFNERTLUED Quartz &
FF$%E. OpenGL. QuickTime B{# Quartz Composer KA. K 4 BoR T W& kK E
I 2
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Figure 3 Layer displaying a content image

ERUIEOL T, B I B A AR & i S AN AR T 3B E e . AR T DL &
& masksToBounds J&PE{E y YES SRAL & BT Kl 2 P 25 213 o B 1 32 S5 A X ek

PAF 7R 1 52mi [ = N 28 BRI CALayer J& 1

B contents

B contentsGravity

114 TEEAZE

B EEEAZREHTFEE . X2 B R AR A S A B LA ¢ S 40046 15
E B F . CEJZ R sublayerTransform J& AR 3 & 1 anchorPoint J& 14k N F )
BT EE.

Figure 4 Layer displaying the sublayers content
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RWER T, FENTFEEASHEIT 2 EREE LR M. Rk E
masksToBounds J& PR k& # 8T B ZE A B FRER L A MIE A o m~Ed EE
masksToBounds J& 4y NO. ¥ 5 21 S [ J2 107 B 10 W 428 2 A0 A =i 288 Hh A T
I 0P U

DA S 18 380 P2 17 JEL 2 B 1 CALayer J& ke

B sublayers

B masksToBounds

B sublayerTransform

11.5 HHEE
V]2 T LA PR 4 5 PO 6 0 58 ke s — NS IHE . [ 5 SR ToRpIE R R
TR N IHE S (S

Figure 5 Layer displaying the border attributes content

PR 27 78 21 B Z A B 7R ) CALayer J& M

B borderColor

B borderWidth

10S /& :borderColor Fll borderWidth JEHEAE i0S 3. 0 2 J5 7 3%

11.6 JEHEREME

— A0 BB DR PT LA B 2 = B o DR B E L HE . AT R
6 o TN B SN T o B IR S R RCR
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Figure 6 Layer displaying the filters properties

LA CALayer J&1H485E T EE N A UEH -

B filters

i0S JEB:EIfE i0S #Y CALayer ZEATF T filters [FHE, BO GRS I 25571
JHHGIEGEE A X -

11.7 B S

Fhk, —AEERT LR R, fREERAERE, Bit, WEEMER+1T.
K 7 Bor 1RSI A — LR .

Figure 7 Layer displaying the shadow properties

PLR CALayer @520 & ZE A 52 -

B shadowColor
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B shadowOffset
B shadowOpacity

B shadowRadius

10S JEB :shadowColor. shadowOffset. shadowOpacity fil shadowRadius J& XA 10S 3. 2

2L
11.8 AZEHEE

W E R A EY R, PR CLE SR FEY . B 3 Sor 7Bl R
AAREAFE N 0.5 BHEIRCR .

Figure 8 Layer including the opacity property

LI'F CALayer @ TE4EE 1 KR IIANE BT :

B opacity
119 BERBMH

B R G IE B r] LEAPRA G B Z R 52 2 A E FE NS . OGO T,
PR RGN B9 8o 1ol B = R g B RO -
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Figure 9 Layer composited using the compositingFilter property

LAN CALayer K& VKRR E TR A IEH

B compositingFilter

10S YEB: BIfE 10S ) CALayer 54\ FF T compsotingFilter J& 14, 0 RGHAN AT/, 24

AT 2 PG P ELDE B i AR E K o

11.10 ¥ )54

55, AL AN E RIS, B UME s iE B R SR, 4
JE R VR A TR, IR I R R I B R e T IR CR . B 10 R T R E R R
2 JE B R R (R

Figure 10 Layer composited with the mask property

LL'R CALayer (&N — B RIEE RS :
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B nmask

10S YEB :mask JF 1N E 10S 3.0 2 77 % 1Fs
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BHF®E 6 %OshE SRR TN

1%y ) S ERAE 2UR TN A8 S — AN T S R TR 491,56 FH A 0 3 1 1 ]
JE A AN Z L . FEAE] 100 ATARBEEAL T, Bl T LA NIRRT K

B ERLE R E B R R G IR E R

W ERE )RR R G B A A B

i F} QCCompositionLayer {ENEE N B Quartz IRERR . FIB EikER T
i a4 & i e
i 2 AN B EDELLE AT .
A A% O BURIE B AN
ISE Ve Tibri e ST DA
AT B LR ) MenuVi ew S5 SR Ab B S B S A

T2 FF R VR A A% 0 RS B B2 R Quiartz YRA AR, AT L% S A K BEIZ 1T 1E Mac 0S
X b EHE R R R G, B Rz, FAAEBSEEORA AT LR 10S A Mac
0S X _LifmiEM .

NI AT B R B R A . — AN 24 FlQCCCompositionLayerfE Ay &,
FH—A AR EAE RN R, AF L “CoreAnimationKioskStyleMenu” Sk 3KHX A]
PAT ARG WIRE AL AL R A T R Quart 298 A A A TS 5t B R RRAS (5
B A RO/ S A LR THERE, XA IR E .

12.1 P RmE

QCCoreAnimationKioskMenuStyle fIzRFI# M 1 — Ak A FISEN 1A - 5
M. B aEEA bR, H7 A DS e £ R — IR T, I A A P B A
R A R ke TR EERARAL, RS (R MR TTE) Shm R A E
W Tk iR S E T IELEIAE, SE D IEIRFER. TR Quartz
REEARESZhm, JE4t 75208 H 1 5t

Figure 1 #%:D30H Kiosk Menu Interface
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Press Command-Q to quit.

Movies

Music
Podcasts
Photos
Internet

ML 3

3E: http://developer. apple. com/library/mac/documentation/Cocoa/Conceptual

/CoreAnimation guide/art/QCBackground. m4v

12.1. 145N b S

12.1.2 EEMZE RS

7t CoreAnimationKioskMenuStyle ft 5 H 12 1 2 Uk 25 #4 1 R AR PR E AR 51
EIRUTT
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Figure 2 Layer Hierarchy For QCCoreAnimationKioskStyleMenu Application

{;rthayer {GGGampnaerLayer}:,l

—{: menuLayer (CALayer) JI
| Movies (CATextLayer) )
—(_ Music (CATextLayer) )

—(Podcasts (CATextLayer) )

{-ﬁhows {GﬂTmLayﬂr}";}

—( Internet (CATextLayer) )

——{ selectionLayer (CALayer) )

rootLayer & QCComposerLayer ffj—~52f . HEEZEF MenuView SE41 K /MH
7], R FH R A B ORI T 2

menuLayer #& rootLayer FIFEZ. B2 —1NTEE, B contents JE A # %
BARAE, 1 HE B aUs P A B EARRE . menuLayer 22 fi] S A /E Ny HiAtl
I R IR AR ERGE A 1 7 (R 7 ] Lk U7 1) menuLayers. sublayers £ 2H
SRV AR 38 7 Bz . menusLayer Al rootLayer —#F K/, BHEBE . X
FEMUEN, BIELEENL selectionLayer AHXT 24 Fif S 5L 100 I/ P AN AL bR 2R 2 18] 1
e

12.2 AR AR BINib T

MainMenu. nib 2 JEH 8. 8 CustomView HJ—ANSEBIHER] Interface Builder
AT RRORT R o 7 11 o BT T R K/ DU E AT B 1 . 85T 3E SelectionView.h
f %) Menu.nib & H -5 N1ZKk S o EZITE GG FEAR B AR TR bR CustomView #23%
Hr, [EI CustomView R4 N SelectionView.
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Figure 3 MainMenu.nib File

T B AT AT (938 . 24 nib SCPHROMARA I 1%, B 11 22— 2R JRY SelectionView
(15249 SelectionView 2 2 7E 2419 awakenFormNib H I AH 1 1 1% B

12.3 1AL HARRY

BAEMEFFH nib XA, ARIUER BUTIRHTFE LN SelectionView 2.
SelectionView.h k305 LT SelectionView HIJEPEFI 72, SelectionView.m {4,
B VHMASEI . N TAERBUC P E R 5 R SRS BN, # pragma mark LRI
FAH S AT EIH

12.3.1QCCoreAnimationKioskStyleMenu. h Pl
QCCoreAnimationKioskStyleMenu. m A4

ERER A AR5, CodeAnimationKioskMenuAppDelegate.h SCAEFIE f).m L4
WeE A EAIR B FH R TR

12.3.2fM|SelectionView. h

SelectionView Z&4& NSView 112K, 7 SelectionView.h B IS & X T VAN 141
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HoAth Jrvk. 7EN FIFE 76 10 B e e ME— A5 rootLayer A1 JZ A B i) HAth B2 1)
LK
Listing 1 SelectionView.h File Listing

#import <Cocoa/Cocoa.h>

#import <QuartzCore/Quartz.h>

// The SelectionView class is the view subclass that is inserted into
// the window. It hosts the rootLayer, and responds to events.

@interface SelectionView : NSView {

// Contains the selected menu item index

NSInteger selectedIndex;

// The layer that contains the menu item layers

CALayer *menulayer;

// The layer that is displays the selection

CALayer *selectionLayer;

// The array of layers that contain the menu item names.

NSArray *names;

@property NSInteger selectedIndex;
@property (retain) CALayer *menulayer;
@property (retain) CALayer *selectionLayer;

@property (retain) NSArray *names;

- (void) awakeFromNib;

- (void) setuplayers;
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- (void) changeSelectedIndex: (NSInteger) theSelectedIndex;
- (void)moveUp: (id) sender;
- (void) moveDown: (id) sender;

- (void)dealloc;

@end
YER : /E B F Quartz/CoreAnimation. h #5-FA . T 1EH O HTF TR, A28 A0-FA
QuartzCore. framework. [FANLPIEH T Quartz JEEEZC, il SelectionView. h 3L X 1E
BN T Quartz/Quartz. h, il H Quartz. framework tA#¢752) T 24 jf].

12.3.3fM|SelectionView. h

SelectionView 282 BN AR P 0o SMALEIINE nib SCAFE, BHATTIHA Y
AT pEAE, WEESRNERE, GdshE, LBk,
SelectionView.m LRI 431 F
® S J57% awakenFromNib
wE KR
B 75 1 I = A 3
Ab PR B B A
g
LI TG awakenFromNib
2 MainMenu.nib BN A%, awakeFromNib # A o 40BN iZAE
awakenFormNib 58 il HIAH M. ¥ &
MainMenuView 3231 awakenFormNib fi 7 LA T #:4E -
G — NIRRT R, HIR B RSICHLIB T 2 PR
S8 N1 ot e o2 A E e & N TAZ Rt s O N AR B 95 e g 115 BN ST AN
PR B R/ DOd S S T REA B, (R B PR TR RN
% LN firstResponder, DA & HRICEE AL o) LT RN Sk F
W H setupLayers iR EEE (7F “setuplayers” JiEBEHTHS).
® )il HB /e L, ke,
5 2 MRS BoR 1 T SEail_ESR R Th e AETH H TAEH SelectionView. m HLH,
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‘it #pragma mark “Implementantion of awakeFromNib” #niRf7H .
Listing 2 Implementation of awakeFromNib

#pragma mark - Listing 1: Implementation of awakeFromNib

- (void) awakeFromNib

// create an array that contains the various

// strings

self .names= [NSArray arrayWithObjects:@"Movies",@"Music",
@"Podcasts",@"Photos",@"Internet",

nil] ;

// The cursor isn't used for selection, so we hide it

[NSCursor hide] ;

// go full screen, as a kiosk application

[self enterFullScreenMode: [self.window screen] withOptions:NULL] ;

// Make the window the first responder to get keystrokes

[self.window makeFirstResponder:self];

// setup the individual layers

[self setupLayers];

// bring the window to the front

[self.window makeKeyAndOrderFront:self];

setuplayers ¥
QCCoreAnimationKioskStyleMenu F& /7 ] = BARAGEL I TE setupLayers J77% B .
ZE N TR R E . B E YRk Rk .
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V5L 3 7N [ #pragma mark “Configuration of the Background rootLayer” .
XA BOA AT A N /2% & T rootLayer.
FEIX 53 AR A P A 2 3 7
WA AR B a] e, 4 2x61) % rootLayer JF9E S % B AR . X FEALFE (K
7 B E M R e I EZ, AR E A CREFREEE. Xt 2EE-
FIFEER (layer—view hosting). KElE- W EIFEE A ER A I E L # 2 i O
BN SR ST RANREAT T ) NSView RZ: B D REAN T2, (B 18] = -1 BB A =l ]
LA
® PAMIEREA . RIS FIZAT Quartz JR-SE RSN A fE S SEMERS ), X
AT FLAE ARt . A5 P A (05 T DR P BE . IXFEJS T “Performance
Considerations” #7118
Listing 3 Configuration of the Background rootLayer

#pragma mark Listing: "Configuration of the Background rootLayer"

- (void) setuplLayers;

{

// make a Quartz Composition Layer.
// Note: Running a QCComposition can significantly impact performance
QCCompositionLayer* rootLayer=[QCCompositionLayer compositionLayerWithFile:

[ [NSBundle mainBundle] pathForResource:@"Background" ofType:@"qtz"]l];

// Set the QCCompositionlLayer as the root layer

// and then turn on wantsLayer. This order cases

// layer-hosting behavior on the part of the view..
[self setLayer:rootLayer];

[self setWantsLayer:YES] ;

& 4 R T #pragma mark Setup menulayers Array. The Selectable Menu
Ttems. ZASHI 4G4 menuLayer, I3 E i A 2| rootLayer 7 EZH i (EFIEH 2
HEE I EREE IR . Bl AR AL B ZE 2] menuLayer. iZAR

BEW| T HiE S #prragma mark - Setup menulayers Array. The Selectable Menu
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Items FRiH
Listing 4 Setup menulLayers Array. The Selectable Menu Items.
// Create a layer to contain the menus
self .menulayer=[CALayer layer] ;
self.menulLayer.frame=rootLayer.frame;
self .menulayer.layoutManager=[CAConstraintLayoutManager layoutManager] ;

[rootLayer addSublayer:self.menulayer];

// setup and calculate the size and location of the individually selectable items.
CGFloat width=400.0;

CGFloat height=50.0;

CGFloat spacing=20.0;

CGFloat fontSize=32.0;

CGFloat initialOffset=self.bounds.size.height/2- (height*5+spacing*4)/2.0;

//Create whiteColor it's used to draw the text and also in the selectionLayer

CGColorRef whiteColor=CGColorCreateGenericRGB(1.0f,1.0£f,1.0£f,1.0f) ;

// Iterate over the list of selection names and create layers for each.
// The menultemLayer's are also positioned during this loop.
NSInteger 1i;

for (i=0;i<[names count];i++) ({

CATextLayer *menultemlayer=[CATextLayer layer];

menultemLayer.string=[self.names objectAtIndex:1i];

menultembLayer.font=@"Lucida-Grande";

menultemLayer.fontSize=fontSize;

menultembLayer.foregroundColor=whiteColor;

[menuItemLayer addConstraint: [CAConstraint
constraintWithAttribute:kCAConstraintMaxyY

relativeTo:@"superlayer"
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attribute:kCAConstraintMaxyY
offset:- (i*height+spacing+initialOffset)]];
[menuIltemLayer addConstraint: [CAConstraint
constraintWithAttribute:kCAConstraintMidX
relativeTo:@"superlayer"
attribute:kCAConstraintMidX]] ;
[self.menulayer addSublayer:menultemLayer] ;
} // end of for loop

[self.menulayer layoutIfNeeded] ;

iEE 5 R8T #pragma mark Setup selectionLayer. Used to Display the
Currently Selected. ZMFREHERIACTS, (Hu] DANEFRE AN T -

® {4 CALayer [f] selectionLayers

® ZEJZUNIN CIBloom BT, 15 B &SN B H KA 3L TibR & .

® % H selectionIndex #UHAEN 0.

® i selectionLayer ¥INZE| rootLayer /ENTEE-

Al PULE 7 A Y o fE #pragma mark - Setup selectionLayer.Displays the
Currently Selected Item )5 EE LI .

Listing 5 Setup selectionLayer. Used to Display the Currently Selected Item.

#pragma mark - Setup selectionLayer. Displays the Currently Selected Item.

// we use an additional layer, selectionLayer

// to indicate that the current item is selected
self.selectionlayer=[CALayer layer];
self.selectionlLayer.bounds=CGRectMake (0.0,0.0,width,height) ;
self.selectionlLayer.borderWidth=2.0;
self.selectionlLayer.cornerRadius=25;
self.selectionlLayer.borderColor=whiteColor;

CIFilter *filter = [CIFilter filterWithName:@"CIBloom"] ;

[filter setDefaults];

[filter setValue: [NSNumber numberWithFloat:5.0] forKey:@"inputRadius"];

[filter setName:@"pulseFilter"];
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[selectionlLayer setFilters: [NSArray arrayWithObject:filterl];

// The selectionlLayer shows a subtle pulse as it

// is displayed. This section of the code create the pulse animation

// setting the filters.pulsefilter.inputintensity to range from 0 to 2.

// This will happen every second, autoreverse, and repeat forever

CABasicAnimation* pulseAnimation = [CABasicAnimation animation] ;

pulseAnimation.keyPath = @"filters.pulseFilter.inputIntensity";

pulseAnimation. fromvalue = [NSNumber numberWithFloat: 0.0];

pulseAnimation.toValue = [NSNumber numberWithFloat: 2.0];

pulseAnimation.duration = 1.0;

pulseAnimation.repeatCount = 1el00f;

pulseAnimation.autoreverses = YES;

pulseAnimation.timingFunction = [CAMediaTimingFunction functionWithName:
kCAMediaTimingFunctionEaseInEaseOut] ;

[selectionlLayer addAnimation:pulseAnimation forKey:@"pulseAnimation"];

// set the first item as selected

[self changeSelectedIndex:0];

// finally, the selection layer is added to the root layer

[rootLayer addSublayer:self.selectionLayer];

// cleanup
CGColorRelease (whiteColor) ;

// end of setuplayers

Kb PR R R A
KON E R A Z 5N EE, SR, BTLL SelectionView # B S N K EHEE
. XaE N4 1E awakeFromNib 777k BT SelectionView #EiEM N5 — I
NSResponder #£{t moveUp: A1 moveDown JH 2., fhfi1s2& SelectionView, [FIAf 2
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FoAh pr A MR B IR AR 2 1m) b i S A a) T #2044 T I, S i A B )
moveUp: F1 moveDown: ¥H & . IXEET7 7k SRV 48 8 AT AT BT WL 6 Sk B 21 B FH A2
F7 77 TR DI g o ERAR R T SEAE AR IR S 2 P B 1 A BRAR 22 47 53 (1 8, (B 523 keyDown:
TR . JHER 6 Won VT IE AT EERSEI 7%, ARAT DAfE#pragna mark
“Handle Changes in the Selection” x5 & BIH RACHY o

Listing 6 Handle Changes in Selection

#pragma mark Handle Changes in the Selection

- (void) changeSelectedIndex: (NSInteger) theSelectedIndex

{

self.selectedIndex=theSelectedIndex;

if (self.selectedIndex == [names count])
self.selectedIndex=[names count]-1;
if (self.selectedIndex < 0)

self.selectedIndex=0;

CALayer *theSelectedLayer=][[self.menulayer sublayers]
objectAtIndex:self.selectedIndex] ;

// Moves the selectionLayer to illustrate the
// currently selected item. It does this

// using an animation so that the transition
// 1s visible.

self.selectionlayer.position=theSelectedLayer.position;

o B Sk W% R B9 B %, selectedIndex  F {4 i 9, i i A
changeSelectedindex: SR Hr. FhUE . 6 AT s, FahiEPemi Lo i IER LT

AL fF tpragma mark Handle Keystrokes ¥4 S7s.

Listing 7 Handling Up and Down Key Presses
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#ipragma mark Handle Keystrokes

- (void)moveUp: (id) sender

{

[self changeSelectedIndex:self.selectedIndex-1];

- (void)moveDown: (id) sender

{

[self changeSelectedIndex:self.selectedIndex+1];

2 SelectionView # IR, FATI T THIE B3 & . £ dealloc SEIH AT
menuLayer. selectionLayer F1 names J& & E AT GELIXFERT UBBAEAT .. 5
RIS fEpragma mark Dealloc and Cleanup #5435 1H o

Listing 8 Dealloc and Cleanup

#pragma mark Dealloc and Cleanup

- (void) dealloc

{
[self setLayer:nil];
self .menulayer=nil;
self.selectionlLayer=nil;
self.names=nil;

[super dealloc];

12.4 HEREEREM

TEIX/N R S B e sk B Quartz JR-A N2 i 2 N B A HL R 5 R
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Ko SRR ZAE AR B E i Re . 38 1T7E Quartz JRAZNEL R F
T PR RS A, FEAN T2 AT (B2 T 52 1100 0 P LA ORIE S8 T3 A VR i P 3 0 8OR o 1 75 2
& RS AE AR B — NS B A ENE 5

N T AR AR S M R AR TR 2, e AR LR 7 — NS LR
CoreAnmationKioskStyleMenu L%, ‘B HHAIZEAE NN AT S A2 Quartz
RGBSR ECE AN B 11 e T8 A2 S DX 3 AR A B

Figure 4 Alternate Interface With Black Background.

Press Command-Q to Quit

Movies

Music
Podcasts
Photos
Internet

> 00:00 «

IR 1

HE: http://developer. apple. com/library/mac/documentation/Cocoa/Conceptual

/CoreAnimation guide/art/BlackBackground. m4v
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s+== IHEHKBEMHE

CALayer Ml ClIFilter FR 2 J& &R 2 FT LA E ) . ASCHI 7X@, MEIA
T LT A AT 148 FH B Bl

13.1 CALayerHzhimE &1

LR CALayerZR ) J& 1 al DA% Lozl i AT Bl . 7] PAEE CALayer REIRHLSE 2 1)

,f%‘ Agl_» o

anchorPoint

R 1 R PTIABRIAEE S CABasicAnimation.

backgroundColor
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B masksToBounds
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B sublayerTransform
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B transform
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B zPosition
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Table 1 Default Implied Basic Animation

Class CABasicAnimation
duration .25 seconds, or the duration of the current transaction
keyPath Dependent on layer property type

Table 2 Default Implied Transition

Description | Value ‘

Class CATransition
duration .25 seconds, or the duration of the current transaction
type Fade (kCATransitionFade)

startProgress 0.0

endProgress 1.0

13.2 CIFiltershHE )81
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