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il R 10S ZZH MLy, BIRET —FAER A TFB, MR A B R RA
CHEE., MEFARRT “HTFEA" & “SEEa” XMMahiE. ReT I
—FRL AR, SHEBEUA B TZREELHEA P TS, AEKEQg—F “HE
BRYAE” (direct manipulation interface), XZEFME L L RGN EWEHIFEGR K, REEAR
BB G G — R AT LA P E R B R AORIE . AN, BeERIEREH T RIRI A
KAPOFRT TS, FHEMMEN—FREME R, MFHRG I AT LG shm &
Wi (tap), W (swipe) KHi® (drag) FFH. #%AEZE, R LIAEH
C RN AR P B T LA & RO [R Y SOk LB F R T

1.1 fibdEs

Cocoa Touch LA faj #A9 7 sCEL T ELHR, LI ] FH 7 IE7E SR A D P 2 326 fk 458
HF. i0S FREEFXNMUEBLZ MR o EFRIFFRMFRPHRZA, &
SR B BRI R MR AR o 1R B A 2 T A ) 3 R A 5D o RS A AR
iR AL S s 1 .

FU IR T T HIE R AR AT (AT Ak O B A _E— U (L &),
SR O TR B B (BT AR T, “BahFHE" & “HEFIE" 55
TRELARFEE T REH" . B RAs” M WIF R ). S (2
AR ) LA KRR A k] (AR E] 8 R) o

10S {68 ]I i 17 785 A BRI 2 ORI % G A B A 6 T4 L S, ) o7 8 A 1 - £
XHGE, T SO R — A% o AT AA B AR S B 0 T R A B . P SR AR, R



2 % iOSOFFEFEM

FRIF2 3k FHEXT GO R E . MBI R E R Z 08, B 3IFAX R IF 4 7 50
NZFEA AL

MR bl A ik B3R 0E K H {5 B AR A 7E UlTouch Xf R B, MXAH—4
UITouch MI#E UIEvent MG HHf5#. B4 UIEvent XM REF/R— KM F, Hrp
& —P L4 UITouch, BMAKEESPEGRTHANEE: —RBIFZHRENHEFL
ZLA AR 77 A ma B i (bR, FFAEREIE T 28 Md), = P anf fil 557 55
(st PR T LA 50D o

NARFSEREERIE R B RGP B E S, MXPAR LR T
UIResponder 2, FRM#HLH LI T A4t ¥ AT (touch handler), FFRZEFLIEH R
SE IV 1% FE WP~ 24 B T AL 3 5 e 17 A4S 14 . 1 2 108 JF RGBT TR AR RS TE AR wa B 26 LS B
2 HFHEEH, (B AATRT 5E 218 2 R

FEOLE b AL PR B P A T . RVT RESEAS N I A AR (LRt EME) 5
TR AR A (R ) 0T A, EEFUEDRA ALt S R -
P - #2H#5” ( Model-View-Controller) #it#li, Ait, #0HEX AMERELER), 1iiH
A AR AR

TATA o Z w2 AR e N AR A T, L RS R R, B A
FRURAM ., WR BT MR EREE R, 82T & & kAR08 7E BosR SE B4 15 (1)
IR, mMHBEFZOCRBEES CEEMRIRGER. B, FRERLAIEIRE Rk
YEZ G5 MR . “=” (pawn) #3138 T “/F” (Queen) X—1l] “4” (Bishop) IS 5 4%°,
RAARBGX Fp B 772, B AT R E B — RINA L BPREFER T o wi o fik
BEEAat, HFRBS AT RREGE Sk, wEnT LU BT £ A8 B9 R 5 R g B LRI 4 1
A5, 1A FH 2% S A A v 9 o B AR A

TEFEAE UTView ZErnm i il B9 (44 1) 55— A R R R B bl n S48 4 5 F 2 B 7E R
oL FH P A fish B A 22 il 34 ( drawing operation), 57 B0 fi5 A 2 R e i A 0 R v S B L
E M E A S B AR, EIFEA LM drawRect : ik, MAERIT H 2 X2 Hl#R1E
Af, drawRect: HIBNZEXFEEM L.

fE UIViewController 2 Bl m i il BE[RIHE A FAE 6. XPEMUALFAL 2, FRATA T
F B AL HE A S — NS SCBE, TR AT LA A 1 £ R A R R s )
H, LMEAEREME A" (tap-and-hold) K “¥W3h” FhrEFHAMIRHRMITENT. X
Pk v LA ARAS ORREEE h, 1iT HL AT A4 i 28 REAS B e N R FE AU RIZE |,

FEJR CEM BT RS i R B, RBE3 b B MR A0 TAEIREE . Anda) 6 57 F 72 e B e 17
fi LA B anfaTE - BT B N R 5 R AR 3c B 7 IR Rl ok .

1.1.1  RERBERTRLAYRER
Sl A S R . A BHRAERR A T R AR B Z —, X A B B A R R

© HEERSHE P A )7 3Xi% 2 W https://en.wikipedia.org/wiki/Descriptive_chess notation. ——iF# 1k
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RFT R BERERT ISR . X B IR -
m UITouchPhaseBegan——f /' — Hfilfiif 5, Bt A B E:.
m UITouchPhaseMoved—ff| J (i) FHE 7 it 5 L #55h.
m UITouchPhaseStationary——[  —{FH M AEZIE, FPURTE M5 7
xm, HEHRAE®.,
m UITouchPhaseEnded—— Y Fillfil it H A FIMNF R L EFZE, BMEAT
XA BB
m UITouchPhaseCancelled——{If iOS ARG A B & B iE, A&t
AP B XIEE EFE ARG RS2, A, NARFEAELTEISRE,
AR E SN B E
Sk, HX RSB AT AR AR A T . e TR T AEAN TR A A P A R R
R TC AR FE A i R AT BT RB B B A9 23R, IF B oA C R R T —E R AR T
Bto ZEFWfIdrma pax seg o, a0 EENEE . KA ASEH— R 5 A 5 &
73S e i O

1.1.2 - UIResponder EPRIMIEEAIEA 5%

135 UIView ) UIViewController £ i T & UIResponder & HE al L4 w7 fil
B BARERT AR E A CZE AR . SRELFE R R ZE, BT LAZER R A E LA
TRAT, TYHPE—1mENFIEMERE (View) sl (Windows) B, ZIEEEWELIE
S B AT R 3R v 0 5L
UIResponder KHFifoE X T —2 Ml ik, A HRAR “HP iR ERERE" .
“TERTERBETFIR” UK “MNRELEFFR FHN. HEMFE—-Ham4s, efilxd
B F b — 5 Fr i BB -
m touchesBegan:withEvent: — il =4t T “H2HFBL” (starting phase),
R PRI BR fhlf BRER , RGPk
m touchesMoved:withEvent: W P ks R IR S B s FIERT, &
KT T
m touchesEnded:withEvent:— [ P13 il 55 5 5 i) — AR FHE s ir A B E M B
HEEIFRE, MEERMER T, MRS SEAXA k. WRERPBHFIE
B R R T — b3, R4 BT AR S R TE B T AR
m touchesCancelled:WithEvent:—— IR H fil1E7E & A= (4 fish 450 55 (4 18 1] R 4t b
Wi, B({# Cocoa Touch MZIXT A WwRE, HARA RGUEE S8 FHX ATk
T B 8 B — A 5 ik #F & UIResponder J7 i, E il % & H UIView 5§
UIViewController FIRLM, FrA MR ERS SR LA ik, M4kA T M Xy
A LR TR IR H O AR R R, SMAOZEE Xk, HERS

© fE#HIE UIResponder K H i 5ABBEIHE A XA L EMAE "W E L B “ UTResponder J
%", TH. HEE
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B RS, LLSCBLRN R T AW N T RE. B, UITouchPhaseStationary }A
2= fih & [a1 3%

B TR LB A RS ERSEE T, el L RSB H R Ry k. FERIfE ELSE
R BN, FFE#H —#E S 5EM touchesCancelled:WithEvent:, LI{#EA4bHE
PR B R R RN B A R IR TR S L, EXPFESL T, Y ETA Ak Y
%1 (touch sequence) SHUH. —MKBE, M4AESCFHUERT, FRATATLALE 19 77 2 5 i FH
touchesEnded:withEvent: Jik, XEEMAT LAGERRS “5E” ERMEF, BMEMF
WAL TR R, BFARIRAT LISE R 5 . fEAbFRfsnT, SERZ R Y
FEREFFIEMNNS T EEHES .

iE HEAAMER M E exclusive touch, WERXSE I REEMERELF - MATEHHL
T WAWE, BRLER2ZE, BRI exclusiveTouch Bk ¥ YES 25, wAM
WL E R TR R T, TR SRS TR R A AR,

1.1.3 XERVfLE

WS | A AR AR, 10S £ [ ShHIT P g R, SRS 2
AL E 2 AL FAbFE, BORE—3, TR BETT LAGRS B i B\ B, A T
DA . 5T S5 PR e L,

AL T R T b R M R k2 A5 el 0 L SR i, 5 R T LA
2 o B S AL (hit test) SERERER ALK AR, FRICE HA FEOME L0HE, 75
TR TS, RS B AT AT b 3z ] — S0 Fo7 55 W Sfe Dl 40 PR o7 2% feT Bt o o7 82,
TR A T 2k B AR B , AT LA SR I A2 L SR

B AE TR A AT A R A A FE A B M R 0 R s A A
P EARVE S 2, FRA TS BN LA A LW (superview), HELAT LAV o & 5
BRI A%, HEANELEE, SEDIAIIA X R AE K1k 25008t AR b B
MM, A2t &R3hF UIApplication S, HEMWEALEE, BAERE.

1.1.4 ZRfhE

i0S ¥ FF 8 fili#2 ( Single-Touch) 125 & fil#E ( Multi-Touch) i . 5 il GUI &
U H BEAL BE— N bR, FEXAPEOL R, FF & J0A0HI T 224 AT L TR B A0 — A fh 45 2
4. BB 0 Rt R AL B R b B . PR R R A A R . ma R s,
HERFTF—ITFEMHRPA],

FEANEE Z2 b, th 2 W] B o B GRS L A9 2 e, R R EWRBI M R— 4 s, 4R
T By FUF I X — 2l e, ARad, RAT LA 2458 BRI i, WME e
& B AT Bl s ] RS T AR A, SXREAYTE, FREEAT LASEEL — BT A FEEH A
INAET o ARZERYJE BRI SK £ IR 55 Al 5N 5 5 fh
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1.1.5 FEIRFIEE

F RPN ERE R A AR A —FaR K AR B 2, BRI S m b ke F#. FH
PSR AL T M BORE e BT, X SR BISE A B i T 5Eig Xy ik, FLIJFRE T
MECKIEH, BIRMET —EZBIr - 31E (target-action) RIRHLE], XEHLHIFEH LGN
RSB K . X LR B RIET I R T —EbRdE, A LIRS S R 4 B R [ A9 2 51
i, FlandEs (drag). #3h (swipe) %,

AT FRRRRZE, YHPEE AT (tap). BEEERME (pinch), BEF; (rotate),
153l (swipe). #izh (pan) 8K 4% (long press) FHEF, REt< H ol % A< ] 8
o A TXFEIAEE S, JFAETREN R EMEEEME R T . A TRERFN I ER
B, fRATLLA CaBE MRS, HEREXBAHAERHREE RS AWHIRNFCE L
A, AT R RZNMHABTFT R, AERSAHIIARTIRNSNRETE. HT&
PRSI B8 A A TAE IR —F ., FTLMRAT ARG Y X sefge F £, U2 HCF
FAHNT R

TS HHTAR i0S SDK A H LR

s fRE—HPE-RESR TR, X2 AE. HPalE—RFHEHME A

i F#, WAl VAZSRFRMEEFR . FEAEETIEE gestureRecognizers
Bk E A AR A S B RT LLBIEE—Fh s iR AR, A AR A — AR
FIEIrTif sy, WrTARIEE hE 24miR5I8%, toyve, alIGIE—RiRaNgs,
SEHWTH P2 A APRFIE M T =& (two-fingered triple-tap) . -

w BER—EKEEGEREE I (WER L. T &, A) R 605 R s ik ek
Z R FS, SERE ek . XFVFERAREARE £ 71 ( primary direction) .
& 0] LAER B 3% b T e AR BT A ), T TR U 4 i 3 4 e A R
MR F 5 & .

s WERE—H EWRFRHEm A RE, XMEWERE (%, FE) F84 #
WFERmIIED, &HEE, XFREEEKIF (P K. fifh) FH. RHIERSBRHE
B He s L 0 BE R4 B R [T 4R F R4

w HERE— PR T4 [F AR S BGE T R Bh, X RURIER T, IR ER A
B Ve 1 BEGR I8 45 71 R 3

w HEZ——E FIE7E A LU R, XRURHESD (SdER) T8 B8 b
HH 4 AR T = A i AR

» KiER—RI P s, e B E] AR FIE AN, MR KIEFH. FREM
AT RE F P b 2% T 250 HEFAE A RE SR SR M B T3

1.2 ERJTE : IR BRI S

FEFF IR VL EAT (BB ) B9 TFHARAI R Z /T, A1l bt i) F A fnf f £ 4
A7 S P ikt . FEMA T UTResponder 28 B T {7 52 ) i 55 {4 FRAL A Anfal iz R =2
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J&, VREERETRA B Al 5 i T

HE R Fmat, FREMRITESLRZ UIView, MAR UIViewController,
W & B AR A 18 B A0 [l R R R I, el i A5 BE R —2L, J2& UIResponder, ]
HC %5 M UIResponder 45K TR MAHC T %, LABIEEE: T Aldsifd A .

R ITE 1-1 PRI EEESCH T . XBOUMBRFAIE T UIlnageView
T2 DragView, FFRIZIEWM T W R AlEAIRE S . T IX R4 ImageView, FFLAZCSHF
B EINEE (WEE R, % setUserInteractionEnabled i} YES). WEHE
BES i B A &, e m e M TA FIRE. KA mEERAER FHRELBHTH
FACEINEE, {H UlImageView 2SN, FEZHFHAEXNRE LFET. BR, FERA
Al WA KA A A SHE Ul ImageView | i {ff F A I RE

XAMFR T RLEH DragView LR, 2554 ARSI BLAHSRF . FP
B Kbl BE R AR DragView B}, % DragView X R & ffili 5 5 DragView i JF 4
ZE W EIRFS] startLocation MR B, HF#EHRX 4 DragView HBHE, B2
FEE P ) FH—EBsh, iR, EHNERESSHP BRfiE S 2Z R REEsSs
startLocation B Er{RAFAVIR RN, XHEEME, BaBRRSBE TR RiTE
I HHr DragView X R M HL S (center) K 3h DragView, fRIRTE 1-1 FRREER
H x FhA y BOF 1 EARES R, FHETER P SRS Sh TR AR RIE L% DragView AL

BRAE 11 SIETERANE

@implementation DragView

{

CGPoint startLocation;

}

- (instancetype)initWithImage: (UIImage *)anImage

{

self = [super initWithImage:anImage];
if (self)
{

}

return self;

self.userInteractionEnabled = YES;

- (void) touchesBegan: (NSSet*) touches withEvent: (UIEvent*)event

{
// Calculate and store offset, pop view into front if needed
startLocation = [[touches anyObject] locationInView:self];
[self.superview bringSubviewToFront:self] ;

}

- (void) touchesMoved: (NSSet*)touches withEvent: (UIEvent*)event

{

// Calculate offset
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CGPoint pt = [[touches anyObject] locationInView:self];
float dx = pt.x - startLocation.x;
float dy = pt.y - startLocation.y;
CGPoint newcenter = CGPointMake (
self.center.x + dx,
self.center.y + dy);

// Set new location
self.center = newcenter;

@end

FH P B filh 2 /% DragView £ i 78 7€ BE 3 e A 77, X &2 B 8 & {1 7€ touchesBegan:
withEvent: BT — 1k, XA ESEF DragView i FRIE 173 24T DragView
WRIFRRAT . XFERTE, YAT IR RS BT S RS B R i )2

XA T IR TS 45 R (touches-ended) ERflSHUE (touches-cancelled) £
KIS, BREERPERE B FIE0RE. YA R EMRRZER, DragView
BATFEMUG LRI AR,

SRENBR R TS =D
1% [¥] https://github.com/erica/iOS-7-Cookbook M 71, H#3TH “ COl Gestures” U4 3%, HI

TRE| GREPHMRS REA M EERATE

1.3 ffRTTR: RIS FHPUNE

FF SR B8t o] IS S5 7 5 1-1 MR T IhRE, i BLie A B S gt
FERRFS, fish FEINHNRE AT IO R TR, HE oS REKRNAES TH, EHlsmE
R B 4 5 1Y B0 ik

TR 12 (RIS SRR T F 1-1 AR, 7EE R, XBACE S M E b5
IR FNES . 24 i0S RIA P #E DragView SEfi b EHATHI A, Bi& & handlePan: [q]
W, Wi ikSEH DragView By, 2 58 P e A FE R AHIAT .

XERETREESHFRE LEMFRFEHFE, CHEREEFERNOMERFEL N
previousLocation FSEHIAE &, SRJGFE 7 50 85 UK W 3 4 3h F $5F fk % [ 30 77 5,
HH HAfIE 5 previousLocation Z ] (5. F& A4k AT L AT 05 5 28 #2 (affine
transform) iz A setTranslation:inView: Jy¥k, (HAHIEIRH T —FORH WA Ik,
RS E R 05 . MRS 12 ARYE x Ay B E A WAS A1 T cGPoint, IfK

© B k4819 ¥ & touchesEnded: withEvent: J5 ¥ 5 touchesCancelled:withEvent: ¥ %, F
7. FEETE

© {E#I touchesMoved:withEvent : FE U4~ Ab B AR () 77 AR b Ak AL B2 (touch handler)
S, TR FE T
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XM E R ERE O A, USRS E R SEPR AL E .

D7 5 AR e 5 oy B A R AS BAN[R],  AT LAR] B 3k UBER% . SR B B4R 1E. b T e
P, FHRHIES AL BT FOR AR SUE , TA RS IR AR 2 (8] AR 22 4E . X
HHAREEZ Mt R2MMEXRT, HH UIPanGestureRecognizer Hik [A—A2E{L
&, XML E U E AR RRIA M BN, —Bokiil, SROPE SRER
FHRAEAARR . A T XA FRBALE, FROTEEAT AT — Lo B i 5 2 8t T, 1M
Bl L BeFE B N G AR RS Sk, 53— RMEPIT S MR ERRUER .

WMRARFRE, R EEHRITER, IB4A handlePan: kiR S2E M T X

PHET:

- (void)handlePan: (UIPanGestureRecognizer *)uigr

{

if (uigr.state == UIGestureRecognizerStateEnded)

{

CGPoint newCenter = CGPointMake (
self.center.x + self.transform.tx,
self.center.y + self.transform.ty);

self.center = newCenter;

CGAffineTransform theTransform = self.transform;
theTransform.tx = 0.0f;

theTransform.ty = 0.0f;

self.transform = theTransform;

return;

}

CGPoint translation = [uigr translationInView:self.superview];
CGAffineTransform theTransform = self.transform;
theTransform.tx = translation.x;

theTransform.ty = translation.y;

self.transform = theTransform;

}

WHER, PRGNS SELERESRGHEEFRE ML E, HER transform J&
YR tx 5 ty, @ FiRdswZ s, RITMEHMERFRICR E-KROMET, TRELEAH
A% touchesBegan:withEvent: F¥T . HRAEM EARERES, BAMRFTE 12
ITRAFRT— IR

BRAE1-2 REHFHIAFFIHATHERHRE

@implementation DragView

{

CGPoint previousLocation;

}

- (instancetype)initWithImage: (UIImage *)anImage
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self = [super initWithImage:anImage];
if (self)

{

self.userInteractionEnabled = YES;
UIPanGestureRecognizer *panRecognizer =
[ [UIPanGestureRecognizer alloc]
initWithTarget:self action:@selector (handlePan:)];
self.gestureRecognizers = @[panRecognizer] ;

}

return self;

- (void) touchesBegan: (NSSet *)touches withEvent: (UIEvent *)event

{

// Promote the touched view
[self.superview bringSubviewToFront:self];

// Remember original location
previousLocation = self.center;

}

- (void)handlePan: (UIPanGestureRecognizer *)uigr

{

CGPoint translation = [uigr translationInView:self.superview];
self.center = CGPointMake (previousLocation.x + translation.x,
previousLocation.y + translation.y);

@end

1.4 MR FIREER 24 TR IO

fRR T FE 1-3 BT E 1-2 (AT ER, EEMEZRA X, §k,
BOIE T 24 FATEERRBIg . 2T RSB Thes: . SRk XHMEshx =
PR IS, HEENMNLEBEMSE T Dragview i) gestureRecognizers BHEH, RfE
‘Bl DragView B MM RAIRANEIE", KBTS, DragView gA] LASLIIA K gesture
Recognizer:shouldRecognizeSimultaneouslyWithGestureRecognizer: [f] &
ok, M4 2RI ERaE 8 FRE/E. RATLMELIEF XA Tk, HHHE BER R
YES, HWTER—IZIH RS —MRBSEEM. FrE 21008 ISE ) —2e)
A8, Hlan: S SEE R FHes, FRATAT AR A 46 i S e SR R %

© “f AN BMZERL" K “HARS BEFEE" XA, HAMAEER: BRFEELFEA LN
T C MR SR FE R A7 B 5 LAY —230 4, 1 A MRETBAEEI T C ., TR, R A
SRAABAAAE B FHEAVHM. X, CEMUPITAERN —EEEmnE “ B FBIEHE", AR A TR
B ATLAZFR R “ B BIZHE" o BARRIM R 13 kU8, XFaxt i T H A “ recognizer.
delegate = self;”, Hdfy self Bt A, recognizer §ffg B, — &
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c,gtH%mmﬁﬁﬁﬁT@ﬁ%%ﬁ%%%&ﬁaﬁ%&ﬂi%ﬁ%ﬁiﬁ%%%ﬁ%

TR, MEARIESAXERAELANBESR, DRAREAMERREREFER

B, MLrERAEHMPLF T EWMBEXNRE T, gestureRecognizers ¥ 4
AT,

FRUTR 3T R THRERE, SR T S4BAERDIRER XM LHZER, X
S B A] DU SR AT — R ARl , TARFARBNSRETIIRE RO 5 28, (528
HETEMY % 1-3 i) updateTransformWithOffset: ik B E S M H K, Z LT
TR TR RAEHOX = FRAER R . SRI— MR T EAR, XOERT R —
2 self.transform JRCHNAREIAFMEH, st 2 A SR #R e i & WL A8 .

BRAR1-3 EHRNSHFH

@interface DragView : UIImageView <UIGestureRecognizerDelegate>
@end

@implementation DragView

{
CGFloat tx; // x translation
CGFloat ty; // y translation
CGFloat scale; // zoom scale
CGFloat theta; // rotation angle

}

- (void) touchesBegan: (NSSet *)touches withEvent: (UIEvent *)event
{

// Promote the touched view

[self.superview bringSubviewToFront:self];

// initialize translation offsets
tx = self.transform.tx;

ty = self.transform.ty;

scale = self.scaleX;

theta = self.rotation;

}

- (void) touchesEnded: (NSSet *)touches withEvent: (UIEvent *)event
{
UITouch *touch = [touches anyObject];
if (touch.tapCount == 3)
{
// Reset geometry upon triple-tap
self.transform = CGAffineTransformIdentity;
tx = 0.0f; ty = 0.0f; scale = 1.0f; theta = 0.0f;

- (void) touchesCancelled: (NSSet *)touches withEvent: (UIEvent *)event



{
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[self touchesEnded:touches withEvent:event];

(void)updateTransformWithOffset: (CGPoint ) translation

// Create a blended transform representing translation,
// rotation, and scaling
self.transform = CGAffineTransformMakeTranslation (
translation.x + tx, translation.y + ty);
self.transform = CGAffineTransformRotate (self.transform, theta);

// Guard against scaling too low, by limiting the scale factor
if (self.scale > 0.5f)

{
}

else

{

self.transform = CGAffineTransformScale (self.transform, scale, scale);

self.transform = CGAffineTransformScale(self.transform, 0.5f, 0.5f);

(void) handlePan: (UIPanGestureRecognizer *)uigr
CGPoint translation = [uigr translationInView:self.superview];
[self updateTransformWithOffset:translation];

(void) handleRotation: (UIRotationGestureRecognizer *)uigr

theta = uigr.rotation;
[self updateTransformWithOffset:CGPointZero] ;

(void)handlePinch: (UIPinchGestureRecognizer *)uigr

scale = uigr.scale;
[self updateTransformWithOffset:CGPointZero];

(BOOL) gestureRecognizer: (UIGestureRecognizer *)gestureRecognizer
shouldRecognizeSimultaneouslyWithGestureRecognizer:
(UIGestureRecognizer *)otherGestureRecognizer

return YES;

(instancetype) initWithImage: (UIImage *)image

// Initialize and set as touchable
self = [super initWithImage:image];

1
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if (self)
{

self . userInteractionEnabled = YES;

// Reset geometry to identities
self.transform = CGAffineTransformlIdentity;
tx = 0.0f; ty = 0.0f; scale = 1.0f; theta = 0.0f;

// Add gesture recognizer suite
UIRotationGestureRecognizer *rot =
[ [UIRotationGestureRecognizer alloc]
initWithTarget:self
action:@selector (handleRotation:)];
UIPinchGestureRecognizer *pinch =
[ [UIPinchGestureRecognizer alloc]
initWithTarget:self
action:@selector (handlePinch:)];
UIPanGestureRecognizer *pan =
[ [UIPanGestureRecognizer alloc]
initWithTarget:self
action:@selector (handlePan:)] ;
self.gestureRecognizers = @[rot, pinch, pan];
for (UIGestureRecognizer *recognizer
in self.gestureRecognizers)
recognizer.delegate = self;

}

return self;

}

@end

RIGHEARFER, Xy ZRIGEEH T HEFRRFIVS .. —Hmm, RITAHER
gestureRecognizers BRI T FERRFBIZ L, MHB—FE, RAIVBMHRTE 1-1
IRRE, A B B S AR “ =i (triple-tap) “HfE. fEAHIH, YA HIT=%
HpfEnt, SHEMER transform TEMIESANS, XEEAGE, FORMHZILE B iR /E
WK ETA R, XAEALE . 7 R RT S E B FoR AT sl B, KA
LJFEF| touchesBegan, touchesMoved, touchesEnded } touchesCancelled X[
A S FRGR G AG B 7 BRI ITAE (work seamlessly) B, EEZFFLIBEIEMI T E
R SE MM EF RGP, R THERFKESIX — . R TR SE AT DL i
#shn UITapGestureRecognizer 3L,

RGGE XA AR T ST LURGE ], T H R 48k Ak B i s A 2R W R B

fRRF e
MR TEREMNIOAZFFE, BATEEST=4FHME (gesture conflict), AP, &

© MEnEAESEM =R T . —iFFE
© MMEBRALUEMTR. Feft RARBNERBUR, WL, ARG . —— R
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ERIEHA G # g (single-tap) FIXLE ( double-tap) BYHIE, BEE BRI, A H B HAT
B XGEHRIE, BR4 07 T TR 1) B o S5 A 4 1R 31 88 2 A2 A P P 5 — R o P s 3k %2 Bt
B, BREMIZFR AP MIRATTR ST F AR EFELN A E? 10S SDK 424t T —L65F
B, I & 0T LAE I f O e fff i 2 ph g

BMNERE XKW, oTLAEHLMEENFLTEMAER, A EMER —1
F G X FhEL ) |] LA SE of 98 Al requireGestureRecognizerToFail: 5 B 3 i 57,
UIGestureRecognizer BN LR S8, WHESI—DFHIRGER. FHHZ
FEZiE, MAFRRGIEZ R THRBECR . REUHEHE R I FRIEA %,
SRIG A Rl 2 AT T4 BRG] LFHA B —FF, BABAMEXFHT .

i0S 7 5| AT —57f9 API, 41 UIGestureRecognizer [(EFERTFE, KITAILIEE
781 (runtime) SCEURE Ry RIGEFHHFIEHN, 7€ UIGestureRecognizer ZEIEH, K
Al L 5E Pl gestureRecognizer:shouldRequireFailureOfGestureRecognizer: J
#: M gestureRecognizer:shouldBeRequiredToFailByGestureRecognizer: Jyk,
M7E UIGestureRecognizer FHKHd, NA[LIEE shouldRequireFailureOfGestur
eRecognizer: JjE M shouldBeRequiredToFailByGestureRecognizer: Jjk,

Xt F AT AR IO 7k, HOR BIEP A AR ER, iR B2 YES, R
HUWMERANFHYIROE RN AR E S — 1 FH. 84 AHNFEERRAENSFH
if, RG#t< M UIGestureRecognizer M X ZH ik, XHE—kK, HAITH AL
76 4b F R R0 IE 1 2 IR B B8 Xt R 2 [ R ST AR R T, Ak, R AR E A XA
UIGestureRecognizer FRAJFHIHAMM, AR AL SES I LIMERA %,

FEFF R ELS R R P EY, Gn R T FR R ARG R, BRI TR 28 19 BN B
EF TR, HAERED—RAESREBCh L, atEi, ER%E35—1FHY
JKEEM A, RARIRE, ZRAEA B AR FRAHER ., WRRATZE R R
Wiy, WAYHPPRRATRFEZG, NMARFUHZE 2L, ArEHERNRLZLE TH
. FAEUMERE T AR ENGZE, AieEMApd. BmE TG, At
A A B T, X PR TR E Ak & —Fh .

T ERGX AR AR AL, GUI AN RLRE S 4 P RE, EX R ERERN SR B R,
X R R P LA o — B ], A GBI e A S S A Xt o BN P 4 8 i e 1 %
FAPESAEIEF EZAEE, A28 Z E X RARAEE T, MR EAT
FRUE AL ZN AT HEARAE . TEXFMEOLT . ARG ([E a8 s R X PR T3

REAGIRT , FFRERTLIBER AN . BERaAEHF ARG v, HPERITR
HEEZ G, BFEAESHEAS —MER, MERMET, B AT LA 58 o Aot
KA F B FAE . BIT TIRFAECZ G, TR & WT LK B XGE T35 57 F iR B SR A bR i A%
H, XPERES FORTR R R X B R E BN B B . FEWRAA LB, X R AR AT AR i
REIERHE

© JRICFRN failure condition (RMHRM) . —iF&EE
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1.5 fERITE: B

74 T[T LA AR 75 S B A I i R He e fey 8, (HRA N IRIRR, wiR P e e Al
REIEREAN R Sh B AR 250, SECHXELIE A & A S AP E SR [ 25N . L
PJ7 RBA MR SE MR . B A8 RIS BT AR AE X SR A AR KA
P, T EALBA FIWTIE A X R AR T B3, s R 1-4 XHLE7EH R B
AT A TR, MR T e, BARR PRI IR A x B y ST e A R
WE R SR BTSN, LAUHOR PR AR Ty 1 BRI T R o0 PRl A 4
fb, BUEBMEREXRER N EC LB F] TR, EORRE LIRS — Ml L ELE RS
g, Wi, MEREC SN T ERRENAAR, ERREERT LA7EE By A kTRl

@%Ei iOS 7 3| A T —% UIKit Dynamics API, Fl TxtE L WEALZHTHEE, HFad
AW Ko MR B EE i, FFA#E T LA X E F ¥ X B Dynamics API X 3t &
h #wiE. h. WE. BE. FESFARINRIMNTEE, I HHREHE UKit 4
HLrE, EEREFMAFTERAERNGE, bREBIFHAMNBUREEER
#1E ( direct frame manipulation) #EH Ul ey % ah e xt EmEm R F, #H 7 A
Dynamics 55 30 H ¥ 4 8 B A BA .

B 1-1 R T — AR, BEESS AR (st 2E S mAE) B%zh i R &l 76
R pREBEEN, #HP BRE R R R Z b B R 1-4 MR ES
EAH, LRSS, 2 @& AT EERRSTRSNER A (parent bound) K2 -FHLIE .

B -1 JERBShyE R RE R AR N
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BRAR 1-4 EEZROBI

- (void) handlePan: (UIPanGestureRecognizer *)uigr
{
CGPoint translation = [uigr translationInView:self.superview] ;
CGPoint newcenter = CGPointMake (
previousLocation.x + translation.x,
previousLocation.y + translation.y);

// Restrict movement within the parent bounds

float halfx = CGRectGetMidX (self.bounds) ;

newcenter.x = MAX(halfx, newcenter.x);

newcenter.x = MIN(self.superview.bounds.size.width - halfx,

newcenter.x) ;

float halfy = CGRectGetMidY (self.bounds) ;

newcenter.y = MAX (halfy, newcenter.y);

newcenter.y = MIN(self.superview.bounds.size.height - halfy,
newcenter.y) ;

// Set new location
self.center = newcenter;

1.6 fARUL & ML fh 55

i T HERY R m SRR MEITTH (onscreen view element) #SARIEIE, FrLd
i L) S PR AR e 23 LA IR ME,  BR Dl tR PR BT HE B R A 5 SEBR R % 32 A YE AR S 4
A B 1-2 SR TRXAN R, A0 BRI R T 5w LA K A P AT Akl A4 4%
TRUE 7 2 % A P O 8 4 0 R O AR T HES . P IR £ 3 0 B SR b AE AR TR
EEEZ A, EHERBESE, Fit, RS T XX, 45 HEF AN iZH E
Had (hit) THEHFRE.

HE b lf 57 LB BTE RN, 10S BE& il BlX —ahE . X4~ Bl BE A 4 P01 i 344
e, WEBEHPEARIN XS, Wit E 1-2 208 E 4 TFREZSME X TFREZ AN
R E X, 7EE 1-2 HMERE S, G4 vIView A4 & FE I FEA S (clear portion) )T
Al RERA BIRGAREE, BT LAFRATAAZ00 5 IS A b R WL (hit test), A BB A P AT LA skl
FIARLLRE

TN SR AR R TR L AR TEAE SR ok, IRART AR F IRk E iy fa.

dragger.backgroundColor = [UIColor lightGrayColor];

3R E AT LATE A B0 R S PR TR RT4R T, RENE Iim E—3RGRERT, W
E 12 ZMEEFTR . ARG, SR E EARMOERFEE R, mRARM LR

© WHAHEERE. HRHE. gEiE. —FEE
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W5, ARG REMEENR. dbrl i, ROIDPBMAEF BRI EILE, S0, WRH
PSR T ERES, RERSIANAP SENRMEXHE. FLSERRER—MEED
WX F, B EERBEE DGR EIEN ZEZ B AEE . 7% E 7 Z A,
R T X R EANREFEDERN. BT EERFRAXFRRIMNEZS, BF —FIME,
SEVCEMRERE (layer) B #4HE T KA.

12 FEZAEES, RAP T B S E 6K G X, B8 2 6 RRFARH E K A d T
KEFUME. AAXEERS, LLE+p RN TREFEBESKERTHEERE (Rt
alpha {20 0 BB () Sefiize, XAFRUAE W EF H SCPRAT %3232 bl 49755 T

fRPR TS 1-5 LA R BN T ) B B B AL, AT kB R A R S N . FR
iIR#EdEE UIView i) pointInside:withEvent: JFEREIMHLHIE . Z kiR
R [E] YES, sREBfE S0 TREZA, WRER NO, MERAREREZA. 4G HrLn
B HE PR R B R EEA R UTE 8, R A b s R AR B AR 2 AN R aT
LIRS A C /R R HAT A A A e I P R A b i T R E RO . E T
fRRTTER 1-6 1, EHZLIHERBEIITY TS, LISCHE R 40 95 .

BRAR1-5 FAHENTAREMTERANRES
- (BOOL)pointInside: (CGPoint)point withEvent: (UIEvent *)event

{

CGPoint pt;
float halfSide = kSideLength / 2.0f;

// normalize with centered origin
pt.x = (point.x - halfSide) / halfSide;
pt.y = (point.y - halfSide) / halfSide;

// x*2 + y*2 = radius®2
float xsquared = pt.x * pt.x;
float ysquared = pt.y * pt.y;
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// If the radius < 1, the point is within the clipped circle
if ((xsquared + ysquared) < 1.0) return YES;
return NO;

}

HER, X TEHE T Retina BRFHBE, HAEEN 75X EHE, 7E8%
FIEER, ERAOMREN SRR, MARERRR. & EZHRNEFIFAY
i 4cb 2R St i P G B B e AR B A bR R GEARAR R AR FR . (subpixel accuracy) (Y
PR WL BFARN RN AERR MRS W UIview FLEME, BASE
Wi UITouch HEgATR, B RE—FREME LR R P RELHIFENFB.

§ RATX B T kA AL (hit test) 48— A H B R R T R A FHEZ F B
#l, IARHEALAFHFLE 52 M hitTest:withEvent: ¥ k. XA F % A
TEEREEKRFLLEAN AR ENE (topmost view, L ZEEH F KR
EREAWNAE), ©2#EE/WEELETHA pointInside:withEvent:, wf
pointInside ¥ %K [E YES, ML ECHLBEFNEKRLE B T H ¥,

1.7 MEURTTE b Ao Pl i gk 500 i

YT R 1-5 FrAf iR e i =NAEH B, B R T —E BB JLER, HATGH
2, K REESHARMBRTE 1-5 rEROET. o, XTE 1-1 hagEs, HhR
MEARNE, mHELXSHENLAZEL, WRER RS, RAOTHETE X7 S )
B, AREHINRAEAET M, SETEGOVME (image-based view) Hii, 7R —Fhk
FHHINGER, EMR T ZRERMAZ, M & & 5T LA A P 2R R b T E
AEHRFST (solid portion), HREMHE T HEIRE >, EREE, BALZHETHIWALE T
T B PR E 7 AZ B fhE

R ITEE 1-6 \ UlImageView B AR T —iR BRI B B8 & 320 AP K = L
BERWAREPHEBRE . BANREH MW EAE (—BAT LUl A EHESR (frame) AYK
/ANE AR bRAE BROR SE B BUR ), IR AT E BB E BT B, FFRE " LAE S
CGPointApplyAffineTransform() FXf CGPoint $hiT4As#k, LAALH iy T 45 il I i %
TR ALPRETE . T REHIBE R, ok TReERMEBFEE, RITEMENEES
HERBRZWHENR1 1, R DHBRRFLAR Z Bk, WX SHARE, 4820
APRE AT THREPARESHEET

RRFE -6 RIBAERRHFEHREERN RS

// Return the offset for the alpha pixel at (x,y) for RGBA

// 4-bytes-per-pixel bitmap data

static NSUInteger alphaOffset (NSUInteger x, NSUInteger y, NSUInteger w)
{return y * w * 4 + x * 4;}
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// Return the bitmap from a provided image
NSData *getBitmapFromImage (UIImage *image)

{

if (!sourceImage) return nil;

// Establish color space

CGColorSpaceRef colorSpace = CGColorSpaceCreateDeviceRGB();
if (colorSpace == NULL) .

{ )
NSLog (@"Error creating RGB color space");
return nil;

// Establish context
int width = sourcelImage.size.width;
int height = sourcelImage.size.height;
CGContextRef context = ;
CGBitmapContextCreate (NULL, width, height, 8,
width * 4, colorSpace,
(cGBitmapInfo) kCGImageAlphaPremultipliedFirst);
CGColorSpaceRelease (colorSpace) ;
if (context == NULL)

{

NSLog (@"Error creating context");
return nil;

// Draw source into context bytes
CGRect rect = (CGRect)({.size = sourcelmage.size};
CGContextDrawImage (context, rect, sourcelImage.CGImage) ;

// Create NSData from bytes

NSData *data =
[NSData dataWithBytes:CGBitmapContextGetData (context)

length: (width * height * 4)];
CGContextRelease (context) ;

return data;

// Store the bitmap data into an NSData instance variable

{

(instancetype) initWithImage: (UIImage *)anImage

self = [super initWithImage:anImage];
if (self)
{
self.userInteractionEnabled = YES;
data = getBitmapFromImage (anImage) ;

}

return self;
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// Does the point hit the view?
- (BOOL)pointInside: (CGPoint)point withEvent: (UIEvent *)event

{

if (!CGRectContainsPoint (self.bounds, point)) return NO;

Byte *bytes = (Byte *)data.bytes;

uint offset = alphaOffset (point.x, point.y, self.image.size.width);
return (bytes[offset] > 85);

}

A B o T 699 4 (B RE 85. UL, ZMBEMAEWREEAR 33% (WKLY
85/255), TMARENEM A TXMRE. RIS R pointInside: LS AE
BIEEMR T 33% IR R EN . XMEREHEEERA. RATLUMREE A C GUI MEFRT
SREVAEZE LR AT AR S AN HERIEL) o

@E BRERELAZTENREZBERA, FUTUREMAEE D, REFRABAINE
AxH, IFGRANAF2D -,

1.8 RO R : MRS DUAE DR R LB N

FF % #& Al LAFE UIView Y3 BBl 4 S5 BE B % 5f 7 22 il ( direct onscreen drawing) . & Y
drawRect : kiRt T—FEFM B AR, 2FKATAEGEM M Quartz 2D API REIE K BiEE
T, FEZERRFEDEHINE. K526 ek, s HBEEWm XA SR
HY 1

fR TR 1.7 FH 5 drawrRect MHEE G, LM TETFMEMLEIIGE. FHF il
BB #AT, TouchTrackerView 2&plAE P i F48 i #a 22 D ZE/R M £k O T 76 F ™ fih
HRFNSRPEHLE IR, RITSHBFH touchesMoved:withEvent: J % i
setNeedsDisplay, fii setNeedsDisplay X £fii’k drawRect:, JFEHBRIEWERL
I ZE/R LR (E BEME P LHAAEXEE . B 1-3 hEFmExR T A 602 f—&ikeE.

MRRFAR 1-7 7 UIView PHEFHIRH L ETHEE

@implementation TouchTrackerView

{

UIBezierPath * path;

}

- (instancetype) initWithFrame: (CGRect) frame
{

self = [super initWithFrame:frame];

if (self)

{

self.multipleTouchEnabled = NO;

}
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return self;

- (void)touchesBegan: (NSSet *)touches withEvent: (UIEvent *)event

// Initialize a new path for the user gesture
path = [UIBezierPath bezierPath] ;
path.lineWidth = IS_IPAD ? 8.0f : 4.0f;

UITouch *touch = [touches anyObject];
[path moveToPoint: [touch locationInView:self]];

- (void) touchesMoved: (NSSet *)touches withEvent: (UIEvent *)event

// Add new points to the path
UITouch *touch = [touches anyObject];
[self.path addLineToPoint: [touch locationInView:self]];

[self setNeedsDisplay];

- (void) touchesEnded: (NSSet *)touches withEvent: (UIEvent *)event

UITouch *touch = [touches anyObject];
[path addLineToPoint: [touch locationInView:self]];
[self setNeedsDisplay];

- (void) touchesCancelled: (NSSet *)touches
withEvent: (UIEvent *)event

[self touchesEnded:touches withEvent:event];

- (void)drawRect: (CGRect) rect

// Draw the path
[path stroke];

}

@end

BULRATE L AFHARFN R A B A G, EXFEMSEA ERE L. BT R
FEIBARKMARE, RIS RFHREIE— R F A PHE . FA 6w N & 77 2
(b touchesBegan, touchesMoved %) 584 Al AR B 42 i) 61 2R B B P45
HH.

A G R M SR LRI . 2R I F AN R L L A AR RIS AR Y XN
BT, HAAESREMSHEESN, TEAC BRI,
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100% -

[E1-3 —ERIBAA 108 20 T H, HArE AR R AR w25 E R e EmRE e, JFEA
UIKit/Quartz 2D API 5 FL22 i i 3k

19 RRTR: FLWBCRERFi

PR E & A AR, HiZ&7ER — e My Ea Bt A —H, XS
B 2 A fak BEEE 1 0T RE L L U AR — 28 . 54T AR TR TR A SO, kB
B R ZRE H Z R T CPU WRE ST . AT LATE S 2Z (M) #474H{E (interpolating), FHFME
( smoothing algorithm) RZZ X SLPR$. @il 1-4 RATATLAFE R, FHRED b5 H i
2l R A 2R 5 20 V- B AL B Y il 2R LR e AR B R AR TR A o

Carrier © 8:57 - | | Carrer T 8:57

P 14 25 ATLASEA #B35 F Catmull-Rom 3 3, (i Al 38 14 R Ak R A IIRT LAZEAS R 70
—, FIKEERERER -EFRLHN, ANUREH T FRAEZEIEH kY
BOR, W2 2B 2 A Rk B il R AR
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Catmull-Rom #f £ {E# ( Catmull-Rom spline) 7] LA7E &8 & (key point) 2 [H] €1 & i%
22k (continuous curve) . 5 5 7] LAHH R —FF 4 BT 4R (A A s 3 1 BRAE B Je 22 Wl 4 Y
Mk i, iz B4R RS IR R R R BRI R, M ZEN A IR EET —XWSH K
( reference point) Z |84 AL ANHE] &, AT ZAE B LA HHE B MPTREA B A PR REZ
(A HEFTELH . AR SBZ, CPU RIS K., BT AZEMH A AREZ)E R
SR, RERHIRT— T FREE, M BECELRRBCR, BMEFER & L&,
IR iPad (MR RE SARGE, WARNIFFIEMAELH —FARA AL, CEARIBAES .

ffRER T 5 1-8 R T Gl AERAT i DL SR 2k P SR B — 2L 55, DMEIZ FIRE SRR (E L G2
HFHARCR . Catmull-Rom B3 B U I PO s 48— »UREE = A Z lEl i el i, i gF
ZE LA granularity SE0RHE E WA 5 Z 8 B iZdH A 24> a5 o

fRRAR 1-8 A Catmull-Rom # K IR{E %62 Fida) WE/R ih 2k

#define VALUE(_INDEX ) [NSValue valueWithCGPoint:points[ INDEX ]]

@implementation UIBezierPath (Points)
void getPointsFromBezier (void *info, const CGPathElement *element)

{

NSMutableArray *bezierPoints = (__bridge NSMutableArray *)info;

// Retrieve the path element type and its points
CGPathElementType type = element->type;
CGPoint *points = element->points;

// Add the points if they're available (per type)
if (type != kCGPathElementCloseSubpath)
{
[bezierPoints addObject:VALUE(0)];
if ((type != kCGPathElementAddLineToPoint) &&
(type != kCGPathElementMoveToPoint))
[bezierPoints addObject:VALUE(1)];
}
if (type == kCGPathElementAddCurveToPoint)
[bezierPoints addObject:VALUE(2)];

- (NSArray *)points
{
NSMutableArray *points = [NSMutableArray arrayl];
CGPathApply (self.CGPath,
(__bridge void *)points, getPointsFromBezier);
return points;

J

@end

© XEMH A =R Catmull-Rom #f AR {EYE I (E FERIRFRIE, XA TR pl M1 p2, —iF
HiE
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#define POINT(_INDEX ) \

[(NSValue *) [points objectAtIndex: INDEX ] CGPointValue]

@implementation UIBezierPath (Smoothing)
- (UIBezierPath *)smoothedPath: (int)granularity

{

NSMutableArray *points = [self.points mutableCopy] ;
if (points.count < 4) return [self copy];

// Add control points to make the math make sense

// Via Josh Weinberg

[points insertObject: [points objectAtIndex:0] atIndex:0];
[points addObject: [points lastObject]];

UIBezierPath *smoothedPath = [UIBezierPath bezierPath];

// Copy traits
smoothedPath,lineWidth = self.lineWidth;

// Draw out the first 3 points (0..2)
[smoothedPath moveToPoint :POINT (0)] ;

for (int index = 1; index < 3; index++)
[smoothedPath addLineToPoint:POINT (index)];

for (int index = 4; index < points.count; index++)

{

CGPoint p0 = POINT (index - 3);
CGPoint pl = POINT(index - 2);
CGPoint p2 = POINT(index - 1);

CGPoint p3 = POINT (index) ;

// now add n points starting at pl + dx/dy up

// until p2 using Catmull-Rom splines

for (int i = 1; i < granularity; i++)

{
float t = (float) i * (1.0f / (float) granularity);
float tt =t * t;
float ttt = tt * t;

CGPoint pi; // intermediate point
pi.x = 0.5 * (2*pl.x+(p2.x-p0.x)*t +
(2*p0.x-5*pl.Xx+4*p2.X-p3.X) *tt +
(3*pl.x-p0.x-3*p2.x+p3.X) *ttt) ;
pi.y = 0.5 * (2*pl.y+(p2.y-p0.y)*t +
(2*p0.y-5*pl.y+4*p2.y-p3.y) *tt +
(3*pl.y-p0.y-3*p2.y+p3.y) *ttt) ;
[smoothedPath addLineToPoint:pi];

}

// Now add p2

*
0.0

23
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[smoothedPath addLineToPoint:p2];

}

// finish by adding the last point
[smoothedPath addLineToPoint:POINT (points.count - 1)];

return smoothedPath;

J

®@end

// Example usage:
// Replace the path with a smoothed version after drawing completes
- (void) touchesEnded: (NSSet *)touches withEvent: (UIEvent *)event
{
UITouch *touch = [touches anyObject];
[path addLineToPoint: [touch locationInView:self]];
path = [path smoothedPath:4];
[self setNeedsDisplay] ;

}

etk IT S 1-8 R BR T —RhSEm LML B S L, bR L, HRJUTEREEARE
FEARRE LAY 7 =iz BN R P

@%&i Erica Sadun ff # & ( iOS Drawing: Practical UIKit Solutions ) ( Addison-Wesley, 2013
#£) —BHEAXPH TR S L getPointsFromBezier il ) UIBezierPath T E
ERTHELMGFHEMEE, %5 ) www.graphicsgems.org M35, #%& i Academic
Press fit H iRty  Graphics Gems ) #%| B4, HP 4 TR L L3 6FHH %,

1.10 fARFTE: KD 5P

fE UIView Ll E AT Z 8B EZ )G, S P LUURFE [ B A5 T,
OS it AT LA 21 33 26 b R VR 3 X HL AT R . 8 UIView fy multipleTouchEnabled
B YES, SREACHMEXK P ETE isMultipleTouchEnabled Ak, BialfEHZE
S, FHZE, RS RMBIRE T RSB, ESBA ST S 7Efil
PEAIES, MREEZ TR, RiATFELEE S,

BRI ERUE, 10S STRMEBZ MR FIA i, /RAT LATE iPad _EHIEFT#R TR 1-9,
Rl Z R FIE M iR, EECN LEREZ D, Ly ERLAGERIBESH 2L, Fr
PVEERNTHEAX M RY T R B A B BN,

244F iPhone B K ZHFE S iR AT 5, FFABENEEA FULEHE L S bR £ H P84
AR LA H H —2 B T RIG A TIRE . W 2 A A i 381 i o B L A 7 AR L
i, AMUATLAY KRFHAFAE, W H R REAE B A miL 69 2 H P #ERS, fEfich KR
9 iPad FHIE 2. REZ GBS NHERFWTK, FENBEFE R, el
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JES AR
Z R AAR IR P PR A T, SR A P& —IRTFE A5

F, FRGETOEHI T A B X B 0E R T EL kB g A It 2 PR RS A . R
MRS AR, R TFE . BalEEMITRSRS, B2 5F4 Z 6 H XK T
PRIFAZE (UG B, [Al— Ml R 7E AP R ERFEAAE ), i, (HEHP
T BN, MBS R 5 FRZ A —ER BRI EN N R, R T Ll
XRIPEERE, BT MR KM IT XM, WGBS RT| AT,

RERHGE 10S B X REZ TR FRNE S, BARSHEBXNIIREL A HE 7
LR b, IR—KHA=RE =R ERFRRMERRE, B4 RGRA NS ERELF
FRA R ERIE. B APIR A L0 FHRRIERF, IRARMEL RN 2GE BT+
#o Wik, 7EAMERZ SRBUX PR SN, RENGE T XA, RN E AR
B — FR P PR E B[R] P9 & A 5 A& B 7 A9 38 BARPE . ARROZAEE— BT R &5 Sl & B
MSEHIRPEORETF, Ia il Ef].

R EE 1-9 @ 41%%E multipleTouchEnabled @3k K UIView FN % A Ml i
A, IR T ERFIEENL R, ZRFERSER AR M ZEI, DR T & Ests
ENFRRY AL, JF B A S M et 2 ada s, WA HASIRE (retain).

BRFAE1-9 LARFENESFEKEER, UXRBMXLE

@interface TouchTrackerView : UlView
- (void) clear;
@end

@implementation TouchTrackerView

{
NSMutableArray *strokes;
NSMutableDictionary *touchPaths;

}

// Establish new views with storage initialized for drawing
- (instancetype) initWithFrame: (CGRect) frame
{
self = [super initWithFrame:frame] ;
if (self)
{
self .multipleTouchEnabled = YES;
strokes = [NSMutableArray array] ;
touchPaths = [NSMutableDictionary dictionary];

}

return self;

}

// On clear, remove all existing strokes, but not in-progress drawing

- (void)clear

{

[strokes removeAllObjects];
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[self setNeedsDisplay];

+ // Start touches by adding new paths to the touchPath dictionary
- (void) touchesBegan: (NSSet *)touches withEvent: (UIEvent *)event

{

for (UITouch *touch in touches)

{

NSString *key = [NSString stringWithFormat:@"%d", (int) touch];
CGPoint pt = [touch locationInView:self];

UIBezierPath *path = [UIBezierPath bezierPath];
path.lineWidth = IS_IPAD ? 8: 4;
path.lineCapStyle = kCGLineCapRound;

[path moveToPoint:pt];

touchPaths [key] = path;

}

// Trace touch movement by growing and stroking the path
- (void) touchesMoved: (NSSet *)touches withEvent: (UIEvent *)event

{

for (UITouch *touch in touches)
{
NSString *key =
[NSString stringWithFormat:@"%d", (int) touch];
UIBezierPath *path = [touchPaths objectForKey:key];
if (!path) break;

CGPoint pt = [touch locationInView:self];
[path addLineToPoint:pt];

}

[self setNeedsDisplayl];

}

// On ending a touch, move the path to the strokes array
- (void)touchesEnded: (NSSet *)touches withEvent: (UIEvent *)event

{

for (UITouch *touch in touches)

{

NSString *key = [NSString stringWithFormat:@"$d", (int) touch];
UlBezierPath *path = [touchPaths objectForKey:key] ;

if (path) [strokes addObject:path];
[touchPaths removeObjectForKey:keyl] ;

}

[self setNeedsDisplay] ;

- (void)touchesCancelled: (NSSet *)touches withEvent: (UIEvent *)event

{
}

[self touchesEnded:touches withEvent:event] ;



F1E FHSHME o 27

// Draw existing strokes in dark purple, in-progress ones in light
- (void)drawRect: (CGRect) rect

{

[COOKBOOK PURPLE_COLOR set] ;
for (UIBezierPath *path in strokes)

{

[path stroke];

}

[ [COOKBOOK_PURPLE_COLOR colorWithAlphaComponent:0.5f] set];
for (UIBezierPath *path in [touchPaths allValues])

{

}
}

@end

A {51 B SR A A9 s S AR R LR AT R Y, A X EIMETER R4 SDK H#FRE BR ¥ 15
fEo X RFAEMIE - #3h - BN Emlit, 84 UITouch X ARFBAEHE AN
fRibhkAb . ERARIFHABRDT UITouch LHIMIRE, FrLA, ZEARBIP, AL HE
X BRAE A, I X SR B (B A S LA

HHERE, BYEEHNMBEERER, REM S touchesBegan:withEvent: 3
Fia—Bop A, X5  Hat3EE TP A IR E R A TR, X EEREMR IR AT LA
ARZANBD), SHREBUESIE . FFAEERS B DIZE BRI —5

XTI R’ 7T JRA BRI 1-7, BB EERREM B 74— 2% T ZE/R Bk 42,
MALE ) drawRect 773 M| &40 X 46 gR AR 22 i Hi k. DR R 1-7 e 8 Wk HRE 09 A=
WSR2 S, WREIAFHOMBSRE, BARSERIEAWRENE, IS SRl
%o XX F—FAUHTER QLN AR R, 2EiE0, B8R —-FiRnLEEF,
MARBXAMT, MRENIZIEHEHHNERRBIFEREAHNEZ .

R FTE 1-9 REERIFEANNE, HILh LA AN EIRR WEES ., %R
SR BYE SR — NPT AFRFEEIS K A T 28 5020 B i, AT LIARSE A P 7 Bk 1E 25 I8
4H . XM R AR RO — BBk 2 P IEEE LR, DIMES strokes ¥4k
L 25 1) 4 4 B A A DX 531

[path stroke];

QE EFRAAHFRHM%L, TURERS Core Graphics/Quartz 2D Ko A EH
T EnE. WEAERERDEG, CNBEAREITHAIOS, EHBREEANE
B H IR, TR LLE Y % B 28 i0S Core Graphics 4738 .

L1 YRR A R T
%4 T 0S K EHEBRN R IR UL, TF R4 T2 AL ABAHRA FH P 4 LR 6D MLl 5
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L. BR, AEESHAGTERTFREE IFREREFS, FRELATEIMFLZE,
AP UEFREERELOYHT. AZEFE
KBLHMHEMMRTE, TR, BERE THIET
£ 1-10, LI T —/ AT B TR B A [ P T A
a5, HECRWAE 1-5 P,

TESLIL R P e, EH KA T I
R, HAeMEtERiR (time test), PABRFHAHED
T8 K, (5 B T 40 32 2 — ol 04 20 R o 1] A Y T
o T RMZ K (inflection test), LABGMR S
[ 2R AN RE R o A B, — Mok i, [ B F #4849 J 1)
BUB R BOR IR, AT &Z 7 E E AR
TR T5 1] 55 = Fp i 2 7 35 B 3k ( convergence
test), [BIAYEE S 54 SUNMRBEGL, XA R
BEAEMEEMKR. B TEFIFAS AR
HEMHE 5, B LA P AT RE 2 148 R SR —
T2, AN ERN T EA ., R2BFFT

Carrier & 8:31 PM -

B 1-5 R E T EEFE, 3R

RE 770 1R 22 22 AR, /MBS e 24 PR R ARFSHE R RATER
ST S AT

SHAY 1/3.
BRARL1-10 BAEBEFERE

// Retrieve center of rectangle
CGPoint GEORectGetCenter (CGRect rect)

{

return CGPointMake (CGRectGetMidX (rect), CGRectGetMidY (rect));

}

// Build rectangle around a given center
CGRect GEORectAroundCenter (CGPoint center, float dx, float dy)

{

return CGRectMake (center.x - dx, center.y - dy, dx * 2, dy * 2);

}

// Center one rect inside another

CGRect GEORectCenteredInRect (CGRect rect, CGRect mainRect)

{
CGFloat dx = CGRectGetMidX (mainRect) -CGRectGetMidX (rect) ;
CGFloat dy = CGRectGetMidY (mainRect)-CGRectGetMidY (rect) ;
return CGRectOffset (rect, dx, dy);

}

// Return dot product of two vectors normalized
CGFloat dotproduct (CGPoint v1, CGPoint v2)

{

CGFloat dot = (vl.x * v2.x) + (vl.y * v2.y);



CGFloat a = ABS(sqgrt(vl.x * v1.x + vl.y * vl.y));
ABS (sqrt (v2.x * v2.x + V2.y * v2.y));

CGFloat b
dot /= (a * b);

return dot;

// Return distance between two points
CGFloat distance (CGPoint pl, CGPoint p2)
{

CGFloat dx = p2.x - pl.x;

CGFloat dy = p2.y - pl.yi

return sgrt (dx*dx + dy*dy);

// Offset in X
CGFloat dx(CGPoint pl, CGPoint p2)

{

}
// Offset in Y
CGFloat dy(CGPoint pl, CGPoint p2)

{
}

// Sign of a number
NSInteger sign(CGFloat x)

{

return p2.x - pl.x;

return p2.y - pl.y;

return (x < 0.0£f) ? (-1) : 1;

// Return a point with respect to a given origin

CGPoint pointWithOrigin(CGPoint pt, CGPoint origin)

{
}

// Calculate and return least bounding rectangle
#define POINT(_INDEX ) [(NSValue *) [points \
objectAtIndex: INDEX ] CGPointValue]

return CGPointMake (pt.x - origin.x, pt.y - origin.y);

CGRect boundingRect (NSArray *points)

{

CGRect rect = CGRectZero;
CGRect ptRect;

for (NSUInteger i = 0; i < points.count; i++)

{

CGPoint pt = POINT(i);

F1E FASMIE « 29
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ptRect = CGRectMake(pt.x, pt.y, 0.0f, 0.0f);
rect = (CGRectEqualToRect (rect, CGRectZero)) ?
ptRect : CGRectUnion(rect, ptRect);

}

return rect;

CGRect testForCircle (NSArray *points, NSDate *firstTouchDate)
{
if (points.count < 2)
{
NSLog (@"Too few points (2) for circle");
return CGRectZero;

// Test 1: duration tolerance

float duration = [[NSDate date]

timeIntervalSinceDate:firstTouchDate] ;
NSLog (@"Transit duration: %0.2f", duration);

float maxDuration = 2.0f;

if (duration > maxDuration)

{
NSLog (@"Excessive duration");
return CGRectZero;

}

// Test 2: Direction changes should be limited to near 4
int inflections = 0;
for (int i = 2; i < (points.count - 1); i++)
{
float deltx = dx(POINT(i), POINT(i-1));
float delty = dy(POINT(i), POINT(i-1));
float px = dx(POINT(i-1), POINT(i-2));
float py = dy(POINT(i-1), POINT(i-2));

if ((sign(deltx) != sign(px)) ||
(sign(delty) != sign(py)))
inflections++;

}

if (inflections > 5)

{
NSLog (@"Excessive inflections");
return CGRectZero;

// Test 3: Start and end points near each other

float tolerance = [[[UIApplication sharedApplication]
keyWindow] bounds] .size.width / 3.0f;

if (distance (POINT(0), POINT(points.count - 1)) > tolerance)
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NSLog (@"Start too far from end");
return CGRectZero;

}

// Test 4: Count the distance traveled in degrees
CGRect circle = boundingRect (points) ;
CGPoint center = GEORectGetCenter (circle);
float distance = ABS(acos (dotproduct (
pointWithOrigin (POINT(0), center),
pointWithOrigin(POINT (1), center))));
for (int i = 1; i < (points.count - 1); i++)
distance += ABS (acos (dotproduct (
pointWithOrigin (POINT (i), center),
pointWithOrigin (POINT(i+1), center))));

float transitTolerance = distance - 2 * M_PI;

if (transitTolerance < 0.0f) // fell short of 2 PI

{

if (transitTolerance < - (M_PI / 4.0f)) // under 45

{

NSLog (@"Transit too short");
return CGRectZero;

}

if (transitTolerance > M_PI) // additional 180 degrees

{

NSLog (@"Transit too long ") ;
return CGRectZero;

}

return circle;

}

@end

BEREPAT R, DA P FREBERFENPOAIERTZLE. BFSR
PEFFERN T IR G XA R, ARfERY B BLiZO= 360 BE. b T (AP 76 i 8 i i BB F
PR AR, RNV KT AEMNEZNEE, AP&ADaLIE 45 B, &0 AL
180 J&

R EL T, PAKBEERER —DR/NINMEFEIE (least bounding
rectangle), FFXHEFH F A& SORILAEFEE, RAREERPOSSHESNF. BFEESE
K25 RS circle AR, XERMARGBARRTE (EH AT LLSITHEAURE, HEp
it X ERM ARG, HEHEERIFZE i0S N FHRFRAL R a8 B AH 24 47 FH a4 R B F 246

MEES
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1.12 fRPe 7 & 81 A E L TFHBNER

HER I, MEEHE M7 % 1-10 P p RS 5 Bl — 3T RLHER B 2 SCF3E iR
28, FRVLTEE 1-11 S T X FRGIEE, M UIGestureRecognizer gk, RIFTHEE
HE B R EIEFRGRAIE, RE, FTLOEEEmE A S en ARF .

YREZAE B B P B 5| A UIKit () UIGestureRecognizerSubclass.h, L8
UIGestureRecognizer ) Fi}, FREFREE SR A E L —LJ5Hk, TiXLsJr kAR~ i
¥E UIGestureRecognizerSubclass.h LB . HEBHEAN TR, REIZ5ETEHZ
FEREIRIRAS, SRIG T A C RS, tatRul, NOxseid AR [R5k

FHAT LIS PRI ELEFH (continuous gesture) FIARHELEFH ( discrete gesture) .
5 B F 2R G R AL . BB AR LRGN BT, ZEARBIAERE., s Rk
KIGsh W R FiELFH, FRIRGIZSFET HAEN 4 i B AW L2 AHCHER . FH
R EE T E state BRI AEFH .

FHRRGNES H IR MR RRE RS L. ARSI RITF R IRALTE possible HRZ
(UIGestureRecognizerStatePossible), XfTFiEL TR, RHRSSHE—FRIIH
changed JR 7% (UIGestureRecognizerStateChanged), Mixf FARELEFHFKUL, WHE
BERE IR B X T3, IR ARBIRe st &3 A UIGestureRecognizerStateRecogniz
ed IRES, FINGIAHSE, M#EA UlGestureRecognizerStateFailed JRZ, MNf#RIT
% 1-11 i, BRIERNTEARTS (state) 54 possible Y failed, 754 0EFRA MRS, 18
HlgsER & 1 K HAR &KL SEH B .

fBRAE 1-11 )& UIGestureRecognizer fjF

#import <UIKit/UIGestureRecognizerSubclass.h>
@implementation CircleRecognizer

// Called automatically by the runtime after the gesture state has

// been set to UIGestureRecognizerStateEnded. Any internal state

// should be reset to prepare for a new attempt to recognize the gesture.
// After this is received, all remaining active touches will be ignored
// (no further updates will be received for touches that had already

// begun but haven't ended) .

- (void)reset

{

[super reset];

points = nil;
firstTouchDate = nil;
self.state = UIGestureRecognizerStatePossible;

}

// mirror of the touch-delivery methods on UIResponder
// UlGestureRecognizers aren't in the responder chain, but observe
// touches hit-tested to their view and their view's subviews.
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// UlGestureRecognizers receive touches before the view to which
// the touch was hit-tested.
- (void) touchesBegan: (NSSet *)touches withEvent: (UIEvent *)event

{

[super touchesBegan:touches withEvent:event];

if (touches.count > 1)

{
self.state = UlIGestureRecognizerStateFailed;
return;

}

points = [NSMutableArray array];

firstTouchDate = [NSDate date];

UITouch *touch = [touches anyObject];

[points addObject: [NSValue valueWithCGPoint:
[touch locationInView:self.view]]];

}

- (void) touchesMoved: (NSSet *)touches withEvent: (UIEvent *)event
{
[super touchesMoved:touches withEvent:event];
UITouch *touch = [touches anyObject];
[points addObject: [NSValue valueWithCGPoint:
[touch locationInView:self.view]]];

}

- (void) touchesEnded: (NSSet *)touches withEvent: (UIEvent *)event
{
[super touchesEnded:touches withEvent: event];
BOOL detectionSuccess = !CGRectEqualToRect (CGRectZero,
testForCircle (points, firstTouchDate));
if (detectionSuccess)
self.state = UIGestureRecognizerStateRecognized;
else
self.state = UlIGestureRecognizerStateFailed;

}

@end

AR 1-11 BEA JLBEASKAERE, IFREH M UlGestureRecognizerSubeclass.h
S B UL SR Ay, BRASER A R E ISR, T BIRERE T LA G s B
BIffa, FRAI7E UIGestureRecognizer FREEE TXIL N HHL, reset Fke4 iR
FREIFIYIAL (quiescent) MRZS, PMEMRFIT —fFH MR

5 UIResponder HEYFHR T LML, IRFHIEFSTEAHN AMBTHLIEA touchesBegan:
withEvent: gk, XHHEFLKEFLUERGISEEFHRS G, 7AMBEREEGHPOH
KEFELE _EPUTINEK . AUHIREFS—ESF P RS touchesEnded:withEvent: [[]F
FrEet, HEANTFREARIER TEREUT, EFfAM testForCircle ik 5#
HIr S 1-10 H5E X AR
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g HREBETEMFBEREN—FEN, —BERAXEZHRBFH, RINHKLZL
FHRABRE “AWK". ZRESHAAFS, RELESFEIAXNEEAFME
REFNEEEE. AEFRRMBLZERNEGEBREFLE, EHFESpEF
% WAL A

113 MRV T A SIS

i0S Frig it ay FHRRIBMA IR LRERE, EHALREEWEFRENTE,
T, AAFLOKFERS M E, B &2 S0 ERPLE ImageView, Al LIA
HERFEX N KAEREFTHPHLEHAE. BE, BERNBLA—-1TEE, SHPATU
FEALE ) ImageView #i B ENR 2 X BT 7% (A K E . BB shee, ROFEIR
EAEEBNTFRE S AW T EEE/E (downward touch, HAFNAY 5 a5 KW E RS
FMHER).

F & Alex Hosgrove TEF 3 —Z 0 IR P, LB TXANM M, AR B i &
POA SRR FE VKA 1] B — Bk 8. P T UE B PRl T/EX H, R0
BEAEFFHERN LT e 0 78 . SEBLX R RE AR, BEMROLPN . — B bR R Tk
B, RS T m A G E R

RBNHE (Scroll View) H A &R T B X A B /E. W RAEW B T a1 F a9 FH,
IR AR BRI = A BT AR, BRI 2R o 9 3, WA ZoK ER VRS E F R AN A
T R SR B A R RE R N P B4R AE, RATNZARF AL EMBER . 24
UIGestureRecognizerDelegate B AJSCHIX— 4,

Fr A& # it UIGestureRecognizerDelegate AJLISEHIEIAARS, iRk, FAFHIGR
AIES AT LARIE S, ERTIX—H, RFESMHEA2EHEM UIGestureRecognizerDelegate
PR, FEmEE ARSI X AME R AR

- (BOOL)gestureRecognizer: (UIGestureRecognizer *)gestureRecognizer
shouldRecognizeSimultaneouslyWithGestureRecognizer:
(UIGestureRecognizer *)otherGestureRecognizer

{

return YES;

}

B FRITARRENRZRERDUEAIZIC, B4 7 sh 4 5 i a9 00 BBy xRz 19 26
#1§ UIGestureRecognizerDelegate WMY, FHFEHPLH FiR L.

SRR b BT AR B SE AR, LR AN el 4 3 B A SR A th M BLACR, M
B A A R A R IR . FLRBEF= A BT X R A B E, — PR — R E I b
BOHE R, {H HEFNRAIEER T, BN T s FH. FRLL, AN A shF 20 5188
HohEiE, FABRERE S FERGNGEATE, B2 SR R AR, AR 4 i
REZELT S
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HT RS ARV, R R 1-12 7N B A9 F SRS S8 T X O SR BT R
W, NEJEHERKE, XFITHCFE A BEEE 1758%. XEFRNEFRUEIEIZ/E,
JiEJZ B4 3h F RPN KR Sk Sz fE . anik—k, AP AT LAGRSERS SR A 4 5 i ok
., TIACIEFIEIAER, RIFHERHMEE.

BRAR1-12 BRMEHNWHEERIISNE

@implementation DragView

#define DX(pl, p2) (p2.x - pl.x)
#define DY(pl, p2) (p2.y - pl.y)

16;
12;

const NSInteger kSwipeDragMin
const NSInteger kDragLimitMax

// Categorize swipe types

typedef enum {
TouchUnknown,
TouchSwipeLeft,
TouchSwipeRight,
TouchSwipeUp,
TouchSwipeDown,

} SwipeTypes;

@implementation PullView
// Create a new view with an embedded pan gesture recognizer
- (instancetype)initWithImage: (UIImage *)anImage
{
self = [super initWithImage:anImage];
if (self)
{
self .userInteractionEnabled = YES;
UIPanGestureRecognizer *pan
[ [UIPanGestureRecognizer alloc] initWithTarget:self
action:@selector (handlePan:)] ;
pan.delegate = self;
self.gestureRecognizers = @[pan];

}

// Allow simultaneous recognition
- (BOOL)gestureRecognizer: (UIGestureRecognizer *)gestureRecognizer
shouldRecognizeSimultaneouslyWithGestureRecognizer:
(UIGestureRecognizer *)otherGestureRecognizer

{
}

// Handle pans by detecting swipes
- (void)handlePan: (UISwipeGestureRecognizer *)uigr

{

return YES;

// Only deal with scroll view superviews

© directional-movement, #giE . F. &£, AWEANHE LB, —FEE
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if (! [self.superview isKindOfClass: [UIScrollView class]]) return;

// Extract superviews
UIView *supersuper = self.superview.superview;
UIScrollView *scrollView = (UIScrollView *) self.superview;

// Calculate location of touch
CGPoint touchLocation = [uigr locationInView:supersuper] ;

// Handle touch based on recognizer state

if (uigr.state == UIGestureRecognizerStateBegan)
{

// Initialize recognizer

gestureWasHandled = NO;

pointCount = 1;

startPoint = touchLocation;

if (uigr.state == UIGestureRecognizerStateChanged)

{

pointCount++;

// Calculate whether a swipe has occurred
float dx DX (touchLocation, startPoint);
float dy = DY(touchLocation, startPoint);

BOOL finished = YES;

if ((dx > kSwipeDragMin) && (ABS(dy) < kDragLimitMax))
touchtype = TouchSwipeLeft;

else if ((-dx > kSwipeDragMin) && (ABS(dy) < kDragLimitMax))
touchtype = TouchSwipeRight;

else if ((dy > kSwipeDragMin) && (ABS(dx) < kDragLimitMax))
touchtype = TouchSwipeUp;

else if ((-dy > kSwipeDragMin) && (ABS(dx) < kDragLimitMax))
touchtype = TouchSwipeDown;

else
finished = NO;

// If unhandled and a downward swipe, produce a new draggable view
if (!gestureWasHandled && finished &&
(touchtype == TouchSwipeDown) )

dragView = [[DragView alloc] initWithImage:self.image];
dragView.center = touchLocation;

[supersuper addSubview: dragView];
scrollView.scrollEnabled = NO;

gestureWasHandled = YES;

}

else if (gestureWasHandled)
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{

// allow continued dragging after detection
dragView.center = touchLocation;

}
!

if (uigr.state == UIGestureRecognizerStateEnded)

{

// ensure that the scroll view returns to scrollable
if (gestureWasHandled)
scrollView.scrollEnabled = YES;

}
}

@end

IR 1-12 R SE AR E | iR e, FrAMiREREE R ZE A 16 4
BE, MELELAFNARERGEED 12 MRE., RGNS TXFE TREs, IBa
EMIEH N Dragview X4 (AFERTHEH Y £ it DragView 25) IRMBIFEH, #ixx4
AT AR FH P A0 i 5 8 i T SR i 3h FH 2 B R

— BRI | T a3 sh#E{E, Pullview 25548 H C Y gestureWasHandled $fRiFEAL
TRUE, AR, ACCLEX MRS T, R, ERSTESEAEA K shF 4
R EEH ScrollView, XFEHITE, FIF vl B 90 BB AT LA 52 4 46 R4 sh F #1938
Hit#, 1 Scroll View tLgi A A FFALHEE TR AL S) T .

114 fRULTT S IRk Ak 5052 152

RAE WA 4 10S N AR F R hilid demo WB? MWNF T RHIAYTE, 218 B4 7RG o] &1,
— P IR E TR R RS, XA B S R T RE SR FHLR 3 L R AT Rt &,
M EHH P T A RESPER R 5 —Fh ik /2 (# FH Reflection ( http:/reflectionapp.com) Z
KT H, HEXSETHARIEEZERAEEIOSBERELAANERT R, BAENMERTH
PN R AE O, MBRIMNEL T THEN S H#H TS

YR 1-13 REE T —E R/ B AL CENZFK N TOUCHK), fEFEF W LLE& LR
bR Z, LA R # b A\ B X R IF . A T XWNEEZ G, REETT LAE BIE R
Hl A BERE, AT LAE 35| R B EhBOR A EIRE, MR E MR IERIRBERRAKKE
#. TOUCHKkit ##4t T —F 7, #HARETLUSFHHNREANER, —fiEET 46
M, B—MtERE. TiemEM S RAS, A SO N AT . KR &Ry —
T, ELABMEE H X P AR [R) F & A RS

257 B8] TOUCHKit MR, EBHR T B ERA A ENRERRRF, HitE
B B AR 2 [R) A 55 BVE BIAS — I EMIR T R 1-13 2, ¥ aXETHANHEEZE,
PREEAS b5 AT LA B is FH 30 45 Fhvbm o B O FHAR P i T
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1.14.1 SRMERIEHER

FAEN PR RIS B R AR, R Y04k TOUCHKit HAGAH 451, XS]
e3d B FHARFACRS . WEFHI AR EZ G, BT AR R T, F P e il
PR, BEdE bt BE MR, FFRE T LAEX PR s~ . #3& #] App Store [
B, TR 2ok Zbr 2. 22 A, MARFT ISR IER T, i B & & b Im
LR S UT App Store FFAERIA L2 :

#define USES_TOUCHkit 1

KEMBRITEBETF EEFHENRFRERA - FE O MEN BT, SmiErnt
f&, TOUCHKit 2x—~H & XA BUR A 136, M A & A9 LU & &I BT A i fis
BERE, XRREAS R R P AR % A SR R R 2m P B il

Fihh, HREFEATFEM—KERE EBEZORBBSERE, RNy L RmBEIER D,
FERN R P ZHEK P, TEE X WINDOW_CLASS, H# ioS M HARFME Nit&HRIE.

#if USES_TOUCHkit

#import "TOUCHkitView.h"

#import "TOUCHOverlayWindow.h"

#define WINDOW_CLASS TOUCHOverlayWindow
#else

#define WINDOW_CLASS UIWindow

#endif

%E X4 WINDOW_CLASS ZJ5, RAIAE#EZEM A UIWindow, T2M4HE WINDOW CLASS
ke ELAAAE PRS2

WINDOW_CLASS *window;
window = [[WINDOW_CLASS alloc]
initWithFrame: [ [UIScreen mainScreen] bounds]];

PUAE, VREka] MR H IR B & 1 #9 rootViewController BT .

1.14.2 EBHERMIESH

TOUCHKit Z FTARBFE R 7 b SC BB R AR, —REHEEE T M4,
N AR EH A E LR T ENER, AR EHEAE RS T MR . TOUCHKIt
B PR TR ROE R R m 2 b, 1A A O 00 AT DA £ B S, JFR
A5 7B X R R B TOUCHKt KB L. KRG, ESBFGELARF, XHEFLE
IR F P BLEEE AN S A9 UIWindow 8 H —FE . A SRMEHR T SR FH 3105 ok S
B—ks

4 R VA 5 A — A F AL PR AR R SE A . TOUCHOverlayWindow KEE
T UIWindow Yy sendEvent: ik, LMEIEMBEBIRLHBRE L, Ri5, ZHESHE
FRBERIF A ik, DAER 5 H A S A 25 3 3 A4 v 1 2 B -

T A LB R ARIESE SR A R A9 ( Event Handling Guide for i0S ) MARE M. ©2&i
5YATHE A XA 2 UITouch RIS, XHE—K, it % &5 fib il 2 8 o fil i,
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BATVE RGN X, ARG, E I ES¥HIR K% TOUCHKIt ) TOUCHkitView, &5, Bl
FE# A UIWindow sendEvent: SCEUUES, HEHAHANE.

@implementation TOUCHOverlayWindow
(void) sendEvent : (UIEvent *)event

{

// Collect touches

NSSet #*touches = [event allTouches];

NSMutableSet *began
NSMutableSet *moved
NSMutableSet *ended

nil;
nil;
nil;

NSMutableSet *cancelled = nil;

// Sort the touches by phase for event dispatch
for (UITouch *touch in touches) {
switch ([touch phase]) {
case UITouchPhaseBegan:

if (!began) began = [NSMutableSet set];
[began addObject:touch];

break;

case UITouchPhaseMoved:

if (!moved) moved =

[moved addObject :touch];

break;

case UITouchPhaseEnded:
if (!ended) ended = [NSMutableSet set];
[ended addObject:touch];

break;

case UlITouchPhaseCancelled:
if (!cancelled) cancelled =

[cancelled addObject:touch] ;

break;
default:
break;

// Create pseudo-event dispatch

if (began)

[ [TOUCHkitView sharedInstance]
touchesBegan:began withEvent:event] ;

if (moved)

[ [TOUCHkitView sharedInstance]
touchesMoved:moved withEvent:event];

if (ended)

[ [TOUCHkitView sharedInstance]
touchesEnded:ended withEvent:event];

if (cancelled)

[ [TOUCHkitView sharedInstance]
touchesCancelled:cancelled withEvent:event];

[NSMutableSet set];

[NSMutableSet set];



40 <» i0SBOFFEFM

// Call normal handler for default responder chain
[super sendEvent: event];

}

@end

1.14.3 SCHL TOUCHKit A TOUCHki tView 3

TOUCHKit ff) TOUCHKi tView J&/ RIS MY UTView 6, 24507 AR B UGER VT
LR, A SAI@ sharedInstance, QIEAIATR, %34 sharedInstance
INE Y key window ZH, HF TOUCHkitView ff) userInteractionEnabled #5
ERENO, FrLLEMEIR{TE IR 4R touchesBegan, touchesMoved, touchesEnded
X touchesCancelled % {4 Rl gk ab ¥ T XS4, BN HRAKARRRELRLE M 5 545,
F Bk TOUCHKkitView FHHREE, {155 GE0T LI A w0 R 6 .

Ab P b LA Y O i S TE A S B2 H— R, JFRIE— 148 M theTouches
A5EFEEr (strong pointer), FFEHIEMZ /G, FESZIEE . M E 1-13 PRYIN A T b3
T RE B 31 I8 F Lz il 77 vk

fRRFAE 1-13 B TOUCHKitView 2, PLZGIAMER HHR

@implementation TOUCHkitView

{

NSSet *touches;
UIImage *fingers;

}

+ (instancetype)sharedInstance

{

// Create shared instance if it does not yet exist
if (!sharedInstance)

{
}

sharedInstance = [[self alloc] initWithFrame:CGRectZero] ;

// Parent it to the key window
if (!sharedInstance.superview)

{

UIWindow *keyWindow = [UIApplication sharedApplication] .keyWindow;
sharedInstance.frame = keyWindow.bounds;
[keyWindow addSubview:sharedInstance];

}

return sharedInstance;

}

// You can override the default touchColor if you want
- (instancetype) initWithFrame: (CGRect) frame
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self = [super initWithFrame:frame];

if (self)

{
self.backgroundColor = [UIColor clearColor];
self.userInteractionEnabled = NO;
self.multipleTouchEnabled = YES;
touchColor =

[[UIColor whiteColor] colorWithAlphaComponent:0.5f];

touches = nil;

}

return self;

}

// Basic touches processing
- (void) touchesBegan: (NSSet *)theTouches withEvent: (UIEvent *)event

{
touches = theTouches;
[self setNeedsDisplay];

- (void)touchesMoved: (NSSet *)theTouches withEvent: (UIEvent *)event
{

touches = theTouches;

[self setNeedsDisplay];

- (void) touchesEnded: (NSSet *)theTouches withEvent: (UIEvent *)event
{

touches = nil;

[self setNeedsDisplay];

// Draw touches interactively
- (void)drawRect: (CGRect) rect
{
// Clear
CGContextRef context = UIGraphicsGetCurrentContext () ;

CGContextClearRect (context, self.bounds) ;

// Fill see-through
[[UIColor clearColor] set];
CGContextFillRect (context, self.bounds);

float size = 25.0f; // based on 44.0f standard touch point

for (UITouch *touch in touches)

{
// Create a backing frame
[[[UIColor darkGrayColor] colorWithAlphaComponent:0.5f] set];
CGPoint aPoint = [touch locationInView:self];
CGContextAddEllipseInRect (context,

c§0 41



42 < 0SHELFFRFM

CGRectMake (aPoint.x - size, aPoint.y - size,
CGContextFillPath(context) ;

// Draw the foreground touch

float dsize = 1.0f;

[touchColor set];

aPoint = [touch locationInView:self];
CGContextAddEllipseInRect (context,

CGRectMake (aPoint.x - size - dsize, aPoint.y -
2 * (size - dsize), 2 * (size - dsize)));

CGContextFillPath (context) ;

}

// Reset touches after use
touches = nil;

2 * size, 2 * sgize));

size - dsize,

1.15 VeI 38 mi g v i g

UIMenuController ZE{H15FF & & Al LL[a] B K 55— e i & AYAE T P 4 22 H a5 m 3 4 =X

R, —okih, RHRESCAMAE (Text View) KA
HE ( Text Field) 454 #RMEM MY, EMH75H P REWEIMITIE
B, ¥8 01 KoK MG 4E . S4h, T & thnl i ad SE ok 2
B 5 H SRR KAERE, BN, ATRMRARTEXFE,
i S AR AR P B/ DragView, [&] 1-6 {#R T —
EHE R, FERRTE 1149, RAPKIEE—
Zit, BFMERERE—HER, FPaT Sk Hd s
PATHNT 2 H{HY DragView BATHER . HEF: bRt SF 4Pk .

AR 2% At PR Ty 58 05 B R AT 3R B3 B UTMenu-
Controller, LIKGnfajm il mzEpm,. FEE®R
EREXYPNEREE (—BKK, TEEAEHCH
bounds LA K /R ZERME), FHFRERPEAH LF
M, SRIGEFSERA update Fik, @IRATXSELFTIA
B REE AR . PUTEXEEAEZ G, BT LR Rl
ATRET &

B 1-6  JF 5 AT LA 5 sk
WS 45 30 24 5 — R R
4R TR o 32 4R A

BT A HARMER) B R - ShERTEYLE, ERIPIATEEERE Bir. BrE2EE8H
N R, AR RIRATEW N # FHE#ST canPerformAction:withSender:
R, Aid, FHRVRERRRF B S A] LSRR BB E, S — B RE, R4
T AR 1. RS RE SRS I X AR — AR R RSB K. i, B
PR R A N AT DL, AR 2 FRATEEAROZ AR U1 (copy) 4o
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BRAR 1-14 EEHRE RFMIEL
- (BOOL) canBecomeFirstResponder

{

// Menus only work with first responders
return YES;

- (void)pressed: (UILongPressGestureRecognizer *)recognizer

{
if (![self becomeFirstResponder])
{
NSLog (@"Could not become first responder");
return;

UIMenuController *menu = [UIMenuController sharedMenuController];
UIMenultem *pop = [[UIMenultem alloc]
initWithTitle:@"Pop" action:@selector (popSelf)];

UIMenultem *rotate = [[UIMenultem alloc]
initWithTitle:@"Rotate" action:@selector (rotateSelf)];
UIMenultem *ghost = [[UIMenultem alloc])

initWithTitle:@"Ghost" action:@selector (ghostSelf)];
[menu setMenultems:@[pop, rotate, ghost]];

[menu setTargetRect:self.bounds inView:self];
menu.arrowDirection = UIMenuControllerArrowDown;
[menu update] ;

[menu setMenuVisible:YES];

- (instancetype) initWithImage: (UIImage *)anImage
{
self = [super initWithImage:anImage] ;
if (self)
{
self.userInteractionEnabled = YES;
UILongPressGestureRecognizer *pressRecognizer =
[ [UILongPressGestureRecognizer alloc] initWithTarget:self
action:@selector (pressed:)];
[self addGestureRecognizer:pressRecognizer] ;

}

return self;

1.16 /&

UIView KILJKJ/ZH) CALayer iyl RESS7E 5 % LB B & FhH AR OE T 32 Re. fil e
IREGER AP ATl UITouch 2R FHIRFIA R HEIRERE . IEEMATEHIRF R,
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B fE i WAL AZ T, HT e R Rt T —EME S L R A E D, 32
FHHETERAERETRINE, W¥S T A3 KB hiEmREl. RILEVT EME
Ak ot i 1 G 1) She ] BT R PR 7 7 2 O 3K B A . ek, R FGERHE T anfel ZERE I
LI ThRE, LUK ATIEFRIRG A SUEAEOCEE, ARSI 5. EHILATESL
AMEY T RFTARI R AT BB B Rk, EEERE I T —FEZAH, ATLERE—T
3K ] 3,

n BFEEW. 0S #&KREFMNME IR BIERLT. L, RS EASHFPAT Lk
14t B E A E, O BAERRFREUEREE P PR mMmLL . XS, 2
st AR ENESL T, i H A i0S & M E s RIEB K T .

w FPGEEE LI IR0 iPad #24E T4 24958 KRR IERE 1. FrLL, AEER
Wit REEH— A FIE R FE, TRMZERFA/NSFORRT, EFRmN
Z i =N B SR .

n EHLHER Quartz FIEL HilH R LA K Core Animation API, XXHMFRAE R, Xk
HATLAH drawRect : FILTE UTView B HIH &SNS, Ak, NE
IR MR LA SR PSR

m 15 Cocoa Touch Fri ity FHIRFNIEARET EIRMIFET R, MACHE —1. X
AREAEE R TS, REOZR BB EREE& L, DUEE A2 GRBIZE AT GE
ZHSE MRS EIEEN -

w AR AR T SRR S, AN SRARAE A 200 P BB R B AR R 01, SRR %
T . ANEIERFRRES AR MBI E AR L, AR RREH— A
15, BEATLAE 207 P R ERAE R R T -

n ZEHRE. ENHBRFP LR EERARAREZ TR, AT R T AR LR,
HUAT RS, HFK UITouch KAHABEFRE S
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[ mm

EE :
nE N W
] ™

Eg2F Clucyreer &

MR ERE

UIControl KERZ i0S i uiEEnl, Hhandksl . SCAHE . WP LSE, X
S P T SRR MRl — A SE AR AR T R, BRULLASN, ENZIEEARFLILF A, A
AERAE S AR SR (layout paradigm) K Hix - shiEfib A 2%, H2Eotla—fha -t ig
T TieXFENZ AR5k, RAOTEARE b B AT 60 TAEREE . 5 0F AW A sh Rkt
WEAARR, ([Hiitx s dn FrikiE X H 2R K. AL R HH®.
PR 2E S AR RO ORI E HIE M. BESH N SR XNERRR TR, REA
CHRFEER, XMRTEANLERSE, AhREER.

2.1 UIControl R

i0S K1 B F FEh BTN —HXR, BRI T LI P ZEIEE i
T XL EEEE ., IR, WA, TP R — 2 d 3R A R Frig it s xf £ .
B B B A B R AE P A B AR R AL AR (1R . P P A ik R R N4 R 5 N AR
FF3EH .

TR IR 4 7R B, UIControl KEMAMR, HMHRHRE vIView ) F, EM
UIview AR T 5 BR RATRA KM &MEM: . UIView BFREM T —EmBHLEH, %
LI AT AR AL ER A, fHHCAEGS R &3 H .

LA P REEAR R R, SMEAEREIMNEEBIEEIRER . A B AR - e
FKERHE . R SCHBEFRIE, TFAE T A8 UIHE M EBOr (LR’ BiR) AR FT &%
MIHE (RBtRahE), BEEEREXEHBHRIL (MR MR R, Wb, YHEPE
FATEAFEE A SE U BRIERT, Bk RHE )
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211 BtR- aifEEl

Bir - shEROHEAXREE T KT LIm A X ENEERSZ., RINEALREE
UIControl KiFERPRFIE., Lh Hir - shEH, HFREIUERAE THREMHPH
i, S EMAATEENM R EEEE Wi, VR LIS B 24 3 F el s 8 % 08 FF
f, BRANXF SR %A A EREF (selector) .

FEREVMUMERE®REF. A TREFAEZTHREE, USSR/
Lo BRINFEEMEREFERSY, BAGFFEGSELES, A XREERETREEZEE
FHHHEHIR, WML RFESITH AN, FTEuxXBABERET -5 B - SifE4 4,
YA EREAARTF TR, BFRSAM playSound: XM EEF. BB (LR
self) WA LI Ik, BIFIEEITHIRHERE S B R A E A5 2 8 PR UR 1 AR 35t -

[button addTarget:self action:@selector (playSound:)
forControlEvents:UIControlEventTouchUpInside] ;

BHAR - SEROF MR ZFEIRAE 80— E B T RN . SBIERHFIRER
PCRR, REHARE BARMR—EELI playSound: . FFRE ML H O AR
E—ERBITRANC LTI Tk, ERE B - SIfFAEZAT, EENEFR &%
K& BARXT REBEA BA LR ERESET. flin.

if ([someObject respondsToSelector:@selector (playSound:)])
[button addTarget:someObject action:@selector (playSound:)
forControlEvents:UIControlEventTouchUpInside] ;

X FHRMERY UIControl SR, HEBE T Bir - SMEHAERZ)E, RE— RSB EFE T4
BO. 12 MBH BIned TSR, MASHRILEXS (interaction object,
R P BT R . W SOT RS PARRHAFHAR UIEvent &, &G0 L
BRI XNREBEREET, Wl B EX R XA it k. 7ERTR AT
H, BT RER— S, BEMFIEESRTK UIButton L., XFHRSIARNMNE
ER R GAE B ST AR, WTLEER P Pk S RSB S %, WimdFF
KERGHRS HEERHSENAR, XFUERER RS2 T [,

2.1.2 BT

fE UIControl Kk, RGFREMMAA K . /BEREEM (segmented control),
FFE. WAF. TR SR A B SCARHE . 33 a5 (4 ER BT LA FE Interface Builder (fRi#K IB) 1)
Object Library R E], & 2-1 fin (3% F Command-Control-Option-3 #H &4, # didi
View > Utilities > Show Object Library 32 H.0 ),

21.3 4G
B E TR =R BTN ETEOFN, ULRETFREBOFEMS. & 2-1
B T AP RENa N B9 R
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 2-1 Interface Builder #fit T Object Library 7 o] it I A9 #5544, M Z E MR, EMTHKK
. FE% (label, UILabel), %4l (button, UIButton), 4Btk 4 (segmented
control, UISegmentedControl), LA HE (text field, UITextField), ¥ #F (slider,
UISlider), FF3& (switch, UISwitch), ¥§3I#E/~A%F (activity indicator, UTActivity~
IndicatorView), #EEEF§7Ra% ( progress indicator, UTProgressView), Wl it
( page control, UTPageControl) IR EdEiE (stepper, UIStepper), Hip, {EahfEnR
SRR R AR AN A B L L R

% 2-1 UIControl FEEMIR M EFEH

T #

* B

e 3

UIControlEventTouchDown

fishd

FEFEAF V5 B Y B 2 2E Y touch down HHF

UIControlEventTouchUpInside

fih 5

FEFEF S B N BT & 4 B9 touch up FH4. X &
FEER A I (P A 2 A

UIControlEventTouchUpOutside

LEES

S AT SR Z SM Y touch up 1

UIControlEventTouchDragEnter
UIControlEventTouchDragExit

fish 4

K A S A2 3530 X O o PR L b A4
AL L PR s B AR A L R DA 14 R O o O 45
3 AR

UIControlEventTouchDragInside
UIControlEventTouchDragOutside

fis 5

FEAE Bl P9 R A O B T 5 IR 8 O £
11 A B

UIControlEventTouchDownRepeat

S 52

tapCount Kk F 1 & & & touch down ¥ {4
(o1l Xk )

UIControlEventTouchCancel

LEE

RESS U 4 A A BORME R — R R HF. K
FREREG S DB, EELE
1%

UIControlEventAllTouchEvents

fih 5

Xif 1 F R BT A B RS, T AR
FE R Rk :

UIControlEventValueChanged

B FH P B ik 2 EL BB O B R S, 4
B Sh I LR, ST R

UIControlEventEditingDidBegin
UIControlEventEditingDidEnd

L

4+ B FR7R{E UITextField i B Py 13 b
BT R Bk, 7ESE R PIE, S0ESCAHED
AGRTS . 70 MBS, 0 £ B IR 4
HRE

UIControlEventEditingChanged

St

B UITextField SRS iRER1E
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(%8)
= # % B & X

SCASHE 7E BT g B R A B B R 2B 9 S, %

UIControlEventEditingDidEndOnExit i A AR R T P A SCASHE W R 2 A Ak T
S
UIControlEventAllEditingEvents L R A Editing {4 AR
UIControlEventApplicationReserved IR FE R HAEAERE (FH)
UIControlEventSystemReserved E Ao EHNEAER ()
UIControlEventAllEvents ﬁﬂé*;ﬁ‘ﬁj{% FRIAME. €. RR. NARFERS
B 2% HRHERS

EREZHERT , FOMAEERT ISR . R a1, A SHEamEEn
BeAEJLE#R AT LAdEd UIControlEventTouchUpInside XS {428 ISk AMEE Xt IE &
IB ii% 4 (connection) B FTRAIMIBRING(FIER, s P EsE T Bk sdait . 16, W
e iR, Raa5| R EFEH (¥ UIControlEventValueChanged), fil
BN AR LR 2 EE M. MR, Wahe S GaResanti, 4
FE S, UiTextField MR LTI R4HRFM. 2 7ESCAHE TS B A 2 B 40 4 5 LA
BABUSCAMER N R, BET| R KH A,

5108 WFTA GUI Joi—#E, IREERT Uit Xcode (9 1B F s HEM £ 44, tunl LURAR
B EREBMCEN]. AESTHE 85 IBAXNTE, PRI FBEEELERLTR
WBHfRR TR, REXSTHIBRHmEN, RIS BREMt a8, #8072 HHER 9
VokHRfE. ATV LB R A E, @A RS (inspector) & Auto Layout( H Zhf &)
AHRT TR, IR e 5HAD 1B M F A%,

2.2 FHL

UIButton SEFRML T Ay, AP AHERAZIE, RES%H B - SifERTENL
il Aok %2 13 . FF & & AT ASE B R A SN . BERE LA B B B B A SR

i0S R4t T F R R A . VRAT LAE T IR XU s 8 — R e, thmT LA
MK TP IR [ E X4, HRT i0S SDK Ar N B AR AEIEH AR . i0S 7 B4 VLT
PR BR8] XUk BB B0 T 8% UL, BRI )G, RIESFEENZIZ —iRE e AT
B AR fHETE (rounded rectangle) T o X4 T —FpIEH =X cH], 41+ Bm a2 hn
HALESCA, X FEEIXT N T UIButtonTypeSystem Z88Y, oAb, HAJLFZERIAHENE
Ul B2 5B A RIBABHE T,

R A LA AR AE . FERARZITLUKE RS SDK 8, FEERHT
CEHCHENE, MARRNTILFEEHERTE. —Bki, BUERARTACREMH
FER UL, IBERMASK RS SDK B, A, HERMBIERAE N ( Human
Interface Guidelines ) ( AHLAREFE R, Mk HIG) K HRE, AT LIE A C AR B IR
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sefEit, [ 2-2 R T 5 ikl

[512-2 i0S SDK #2#t T 5 FXUbs a8, ENTRIF Al LUESS R 3 FRRIBMERCR . FFRE AT
Ea 1B RIRBUEHE, e e F P B AR, B — TS XN T =%
#l: Detail Disclosure. Info Light 55 Info Dark. %3 #MFiF$¢ /2 Contact Add Fl System $&§H

m Detail Disclosure (F¥IERREH) — X BN BANERE, FEEEFH i, MERK
B B ICAR U5 il Detail Disclosure Accessory i it & & X Fige . S 2% A Detail
Disclosure #¢$l1 2 J&, BN ZSU#HE BIb—1 5, LUBRR P B E o i
A58 7£i0S 7 REZAT, ZIEHAIFET & encircled chevron ©,

m Info Light (52 {5 B #&4) X Info Dark ({5 8 #4H) XIS S
Detail Disclosure 5Bl , -t #BFE % A [R] F8 B i 4~ 576k i, Macintosh %4t Dashboard 7t
T 1) Widget B & BUX PR 4L, SEi B2 )57 LA Bl 5% Widget A X HHE R,
RSBk 3% Widget RO E A1 . TEVFZ R HIFEFH, 3 8e 61 F e 5 10 I A —
T B 31 55— .

m Contact Add (%K R AfH) — B EFE + 5. 7 Mail BFEH, HP
AT LASE o 2 R R {5 B i s A

m System——iZ M E FEBWHMN, HHZPHE N CAPRE., System &8 B A £
R (bazel), HEAEFR, NI EELLAE LE R ERFSCARE.

JeHg b1, UIButtonTypeCustom B ZHllil# ( precooked) HIIRH, H A EHE
HAE T —4 UlLabel, {HiliFEI&A BHRAIN I o HA 7, LTS IF & & 46
HHEFE—-FT2FEH A CRE XH%EH.

FHRERE AN BRI, RN HSEENT, REIREEMHELESE Auto
Layout 138, /A addTarget JrE ki BAREIAT . FF & # JCHHH O Q] 45 1 R
IndEE B ERE, A B a0 2R H L 69 BARES, X SERH SDK K. ek, T
X B s s — ] B Y System 241

UIButton *button = [UIButton buttonWithType:UIButtonTypeSystem];

[button setFrame: CGRectMake(0.0f, 0.0f, 80.0f, 30.0f)];

[button setCenter: self.view.center];

[button setTitle:@"Beep" forState:UIControlStateNormal];

[button addTarget:self action:@selector (playSound)
forControlEvents:UIControlEventTouchUpInside] ;

[contentView addSubview:button] ;

NS L (2 A bR R, TR setTitle AR—FF QRO M4, 7 Wik f &2
ez, HA System #ZE1A S title,

e wHEMEN “WHEHKTS" & HEEN VIERR . —iFHE
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7£10S 7, f3E UIButton ZENMFTA UIView #3ZHF tintColor @Y. ZBHEMR
Kok RN BUEfTab R, A2 F 90 FE k2 I H b 200 IE o 4% A& GX 4 tint color ©. K B X Fh
FEKRE, WREE TN HARFRUER tintColor B, A EMSHAEREANNHEF
i tint color, FLH:%E FHLEM tintColor, BIA]HE =4k A T k08 H:(H.

B Y JL R 4% B B8R IA 89 tint color #B R WK A, 1 FF & & Al LAE i tintColor J& H4
EUNECHERMNBE G, X Fi0S 7 &4 B it 3R 4 & B 82 45 69 00 B K% 14k L,
tintColor T & A B (A8 % F THi % P IETESRAE M1, SO 3R 1R P 76 00 1 B i
TE IR — N

KAyl #BE 1T UIControlEventTouchUpInside 43k 4B FH P 698 4E,
AR R R R A FEENS R, Basm&ZiZE A, 10S # UL TR
#E S FH P O A T4 AR B e 0 B 22 A AL T 4 B X0k BT X e Y . A
UIControlEventTouchUpInside S{43AbHE A P X 4l BIERIE —RAF A X AR R o

MREFARGT RN, IBATER T AR, BSOS EERA R 8
(HIG ). v, WSREM T —4~BkF% 215 B B i A9 Detail Disclosure, HF4 A GBS BRI ML
P8 %] App Store 54, YRATBEIA N H C B Fh I HARE 218 XY b 2E fh T He4 09 FHa& ,
HEZM ( HIG ) fEMAEHNRE, Sfh AL SERA RHZEH A ZRIFAHEF, Ll 2
FFA BB P . (RFREEEITH, YRR HIFHR ARRER, BInRNHEF R At
H (HIG ) MHERHEL, IBARRFREAERMER AR ) b T T X SR 8, FEE
N iZ R B System IR B E SCAYHRHL .

2.3 Interface Builder " 43451

IB [#J Object Library H1 A5 (4561 i BRIN K B System (S WL 2-1 ). ZAE(H A Fh
e, TUHHERRREF R, A5, /R0 LLFE Attributes Inspector H & Biti% 4l i 25 KU
(il id View > Utility > Show Attributes Inspector % H.51a% Command-Option-4 £H £ 58 B A] i i
Attributes Inspector) . Attributes Inspector TRFSA > TE SR LRI FIRME, N5 RAE
Zla, &M —m3ER, FFRETUMMNPEREE CAZENIRHAER,

WRIEH PR E B SCA, A LATE Title SCAHE B A A SCAR, FF & & Al g Image
J Background iX /> T $7371 FAHE Sfe & B 1) BRSO MR . B ARR At T W&
State Config, X PU% Config i % b7 i) PUFFAR 25 53 51 2 . Default (375 4l 4b 7638 %R ).
Highlighted (J /7 IEFEA#LIZ ), Selected (X FREMEUIH R AR HIR UL, X FniLH 4t
7E On HPIRZS) PAK Disabled (KR FH P BB ZIRH) -

FF % #FAE Attributes Inspector f¥) State Config [X I8 PA Xt 4 T (%) 45 101 A8 B8 40 5 X6k o7 24
HFTE#Y State Config, HT7#e, JT&# Al LK Rl —~ 4% #1#9 Default AR 25 52 Disable tR %543
HBE A B,

© EE—FER ULFTHNEE, RS SRA SR i 0, s mas e A5
ARG, A, WRA, BEA, F% —FEE
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BT — FHRHES TRETHRR, 7 LAFE Attributes Inspector (%) Control [X 35 713
IR =~ Content & EHE, JF&H AT AL h Highlighted, Selected 2 Enabled iX =/ 3£ ik
EFRHARE ., FEEREZIE, IO eI HAR 5 25 UGs 172 e i B L 2% 1 S5 PR
RE

B SaEEE

N 5 % {E Control 8 A Jit, #E 1B 4 48 2% 7 0 B M #% 4 15) 3 4> 1B X 8 (] 40 File’s
Owner JIf %t 7 B4 40 61 422 il 2% ) # H2, BR 4 X408 JF AR A, 1B 5 & 48 45 Fh ) VE 51 76 —
rop AR, A REERE. (B—MREFXRHABRGRIER.) XEHIERR
#iE B hrXt A RE SCRFRY IBAction M k). ERH SIEMEZE, R L
i) UIControlEventTouchUpInside 46 T —XF Bs - sh{EAH &, /R0 PAF{E
Control #AY, EFMMERT A OIS EE, XHE—k, Xcode Ht47ESE I ST B EAS N
— NS W BREUE o

HAN, PR Al LA {E Control 583 & i Document Outline FF AR E 4214 (Ha 7] LA FH RUbr
£ ifi Document Outline " B HL ), #RJS 763 ) A9 3E 5.7 #R B Touch Up Inside iX —T,
5550 A 25 0 [ P 3 B R AR BE A BE AR P LTl (TEEFE 22X Frp, 5 A9 B2 File’s
Owner X5 ), M2 BRIA BTt s 203 s, S B s T & F el SEE i sh k.

g AZBEWH, heBAEFEFREIUETA N CREME A, ELFE, HiiEka
FARNE, TEELK M LS HA - LAFKZL4M, UIBarButtonItem fl F
RAEMA Ay B, {2 UIBarButtonItem R H A E# M. TELE B ikt
TE B — P R B 3 A R R R X A B K

2.4 fRUTE: WEEEH

P UIButtonTypeCustom KUK B4, FFAHE N % A &R S 4 BT 7% 1
SRRE R . BARROZ SR AL LK BR ZAR IR 69 TAE =N a8 . X T i 1] B0 9 4 He 4l
( pushbutton) ik, RFTFERME KT REBA], B, EFTFEEH T EHE AR
HOAREif, DLIERERBR

X F U1 (toggle-style) SKis, AIRETR ZMER VUK : off IRAE T W EEFE . off
RETFTHRZEE (FrEER, SHERH P E TR T ). on RETF B8 B RE LK
on RETHERER., SBEZEEA XA TTERFFRFEEIF TR, RITEEL
RARRF BEBRIMAEXARE (IR IR R 2-1 A5, FA N 1isOon By /K BYSEf2F &
SRFRRHRES ), SXORERE AT LA A M R Y R O U T o Rk R4 T —3k
3 A PR, T B 48 W AR LA R S SR PR B B B %, AR4 108 #i4x B 3h /A sk st
E3EE
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ok I 58 2-1 ¥ T —Fh BT 7E on Al off Z A1k [ U1 e Y440, FFIE7R T 1 B 2 X%
AT A BB A LY . AP AR AR, HEiG2NREERAE, SNTAENRE
(L8R off, GaKARon). REMPAREHE, LA AEGRYE % HE AP 25T
A T E] B B A9 SCA L 5 Y AR ASARRT B, Xt — 08 T He RS B T HHA
. F 2-3 ZEMBERA MR RITE QIR AR A% .

Carrier = B8:41PM a=s Carrier ¥ 8:42 PM L

Button: On Button: On

[ 2-3 fad P UTImage RIFEBAZH R, 2 RBWEH TEERE (width) 19iEd. FEE
AT LA B A A PIMAY cap width {8, PAPRE = EPATHHEEMTEE

UIImage 5] resizableImageWithCapInsets JFE:A] LA EL, MiXIERE4%
fERR T SRAE BRI B BT BRAT A B ERAE . (S BV R AR TIRE, BRATIEETE BRI A e (9
ZETCERE, AT A A R T B AR LR . T R W A8 5E cap B GZ{E A TR B B
RROZPR D) . FEARBIR, AAPMAYT cap #E 110 8K, BANIRAHEHH 85 WAB]
) 300 RFEAE N 220 R FE, IR AFCH BB SEAL T, BELZEE 2-3 A A4
BT

TR E AT AR IR AR IR E A I ER A S R . BBRERIRHA LA, mH R
FEI 7 b — e84, EHR K SRS A E RT Y . MRS 2-1 iRE TN E A,
R AN AR (title) AT LT ShAETF & & Fritfbag Eee 1y .

f;E; Bt ¥ CALayer st WX BEY, RN TUBKAERZANEANAFELE
#y B 7 A2 . 42 Quartz Core R A 2| B, K55t 7 MUF KA K7 F 4 & B
CALayer X £ #1& E # cornerRadius B, REHF XM EMZE, RMNELHNE
#y clipsToBounds E#i& & YES, PAMESEHIFERA 8 RAEHE AR

O Hi{ER#E titleLabel B, title 5Y text title X FPist ko] LB IR N A, —iF &
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RRAR 2-1 HE TR On 1 Off K& 1§ Y]#%kA UIButton

#define CAPWIDTH 110.0f

#define INSETS (UIEdgelnsets) {0.0f, CAPWIDTH, 0.0f, CAPWIDTH}

#define BASEGREEN [[UIImage imageNamed:@"green-out.png"] \
resizableImageWithCapInsets:INSETS]

#define PUSHGREEN [[UIImage imageNamed:@"green-in.png"] \
resizableImageWithCapInsets:INSETS]

#define BASERED [[UIImage imageNamed:@"red-out.png"] \
resizableImageWithCapInsets:INSETS]

#define PUSHRED [[UIImage imageNamed:@"red-in.png"] \

resizableImageWithCapInsets:INSETS]

- (void) toggleButton: (UIButton *)aButton
{
self.isOn = !self.isOn;
if (self.isOn)
{
[self setBackgroundImage:BASEGREEN
forState:UIControlStateNormal] ;
[self setBackgroundImage:PUSHGREEN
forState:UIControlStateHighlighted] ;
[self setTitle:@"On" forState:UIControlStateNormall] ;
[self setTitle:@"On" forState:UIControlStateHighlighted] ;

}

else

{

[self setBackgroundImage:BASERED
forState:UIControlStateNormal] ;

[self setBackgroundImage:PUSHRED
forState:UIControlStateHighlighted] ;

[self setTitle:@"Off" forState:UIControlStateNormal];

[self setTitle:@"Off" forState:UIControlStateHighlighted];

+ (instancetype)button
{
PushButton *button =
[PushButton buttonWithType:UIButtonTypeCustom] ;

// Set up the button alignment properties

button.contentVerticalAlignment =
UIControlContentVerticalAlignmentCenter;

button.contentHorizontalAlignment =
UlIControlContentHorizontalAlignmentCenter;

// Set the font and color
[button setTitleColor:

[UIColor whiteColor] forState:UIControlStateNormal];
[button setTitleColor:
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[UIColor lightGrayColor] forState:UIControlStateHighlighted];
button.titleLabel.font = [UIFont boldSystemFontOfSize:24.0f];

// Set up the art

[button setBackgroundImage:BASEGREEN
forState:UIControlStateNormal] ;

[button setBackgroundImage : PUSHGREEN
forState:UIControlStateHighlighted] ;

[button setTitle:@"On" forState:UIControlStateNormall;

[button setTitle:@"On" forState:UIControlStateHighlighted];

button.isOn = YES;

// Add action. Client can add one too.
[button addTarget:button action:@selector (toggleButton:)
forControlEvents: UlControlEventTouchUplInside];

return button;

241 ZITERENEK

A titlelabel @Y, AILMESCHARE, a0, w1LASAR F ik K fTHist,
RO B FRERIER K, FXAERL KT EUBRITHORE, RFERai h1Eib
B9 F b7 (word wrap), FFAEXFF AR .

button.titleLabel.font = [UIFont boldSystemFontOfSize:36.0f];

[button setTitle:@"Lorem Ipsum Dolor Sit" forState:
UIControlStateNormal] ;

button.titleLabel.textAlignment = UITextAlignmentCenter;

button.titleLabel.lineBreakMode = UILineBreakModeWordWrap;

FEBCAEOL T, HH N EPRE S NI A — I 5 —d . Xl R#, AR
BB R, EEA RSB R E AR . R RIRR, AT AR SO il AR AT
fF (B \n), XFBLAEHAE word wrap BT SCBLIR M B 4 T . ik, FRATAT LS54
il # B A A — AT T A ) AR

2.4.2 BEARINNETTH

TFERRE B, AT LAE — S B R A AT BE T . FRATTR FHARHER) UIView {&
ZHMox s, HEMHERNPE S setUserInteractionEnabled %4 NO, %% || F
ZIRAEIR L v RE S T Z IR A . FRATTIAZEHT Image Y1 HL A N 2258 Hi ok, (i P A%
F BT R H R T A a4 shim ol .

FRRDR T 58 2-1 fd I — 5K 2 18 BH B9 05 1) P R i B X P AR R . 33X BB Ao 2 2 i — 2
FE, FEREVMULEHRERAEE, BB shmEEceR .

i To X T AR R B H, UHE G R IEEH TR RERE. AT LUE R
P 2ok R, Rl DUZE R P 4 T H i A =2 S A —Fh R R . He e, TRk
H i Al fE 2 B3R %4 (turbo-enhanced button), BtZi% F BRI ESIRESAMNG S8, X
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FRXAHEHAUL, T & AT LA 3 R e A B R E R H 9 ThRE B 2 R A T 28 k.

TP SR B SO I L A SEBACRS 73 TF, X Rk 7E T R AR P B9 iR e oA Flag . 3RA7]
AR —AE AR, AR RPN ZE M S ST, Xk, A
FHREAE T ER BT MR AR T, il d HEREECAT .

2.4.3 JIERHNNERIMATS

fRUTR 2-1 BIEHH B &P FRE, 2588 2K LAY, R, ARHER
T B L PR I — L R G HER PR, B WS & R, F 2T k#5255
B MNMREMIEE, 2 3HERREGEIFBARLFR (locked level), B FFHBUHE K Tid #Y
X+ (unlocked-but-not-played). B FFilifi H 2 i #a N2 XK (unlocked-and-partially-
played) DA 2 FFi HE 78R (unlocked-and-mastered) .

T4 2-1 [ AR SRR /R {E (Rah2 isOon XA SLHIZER) SRARFF on 1 off X B FH
KA, AJFTE toggleButton: JkHRHE YRR S RIERILHER . 7T LAS S X BEflf
i, FARECREARE, IHET switch IBAEFMICRE T HER, XHRAERESHRH XHF
FEMERFRET .

REVR IR T =S
1% [5] https://github.com/erica/iOS-7-Cookbook ¥ T, 33T C02 Controls > 4 &, B 7 4%
B ERAEPNBATEHMANY TEEHTE .

2.5 fRUCTTE : AEFEILLA By mi R R B P

BT frame JR¥ES BAx - ShENLEHIZSF, UIControl LR BEAAFZAHR. A M
Bk AR UIView 25, XMW E F R ETERIEEAERT, AT LU b o i P8 B R,
#E LEiEAA animateWithDuration, JfE—B UM a7E R B, LASEHshmmBR. f#
TR 2-2 B IR A 7E P S ERRHMEAE K, FHAEF P 48 i B sk

IR
MRRFER 2-2 B UIView ZhBRARF MBI A

- (void) zoomButton: (id) sender
{
// Slightly enlarge the button
[UIView animateWithDuration:0.2f animations:”{
button.transform =
CGAffineTransformMakeScale (1.1f, 1.1f);}];

- (void)relaxButton: (id) sender

{

// Return the button to its normal size
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[UIView animateWithDuration:0.2f animations:”{
button.transform = CGAffineTransformIdentity;}];

- (void) toggleButton: (UIButton *)button
{
self.isOn = !self.isOn;
if (self.isOn)
{
[button setTitle:@"On" forState:UIControlStateNormal];
[button setTitle:@"On" forState:UIControlStateHighlighted];
[button setBackgroundImage :BASEGREEN
forState:UIControlStateNormall] ;
[button setBackgroundImage : PUSHGREEN
forState:UIControlStateHighlighted] ;
}
else
{
[button setTitle:@"Off" forState:UIControlStateNormal] ;
[button setTitle:@"Off"
forState:UIControlStateHighlighted] ;
[button setBackgroundImage:BASERED
forState:UIControlStateNormal] ;
[button setBackgroundImage : PUSHRED
forState:UIControlStateHighlighted] ;
}
[self relaxButton:button];

}

+ (instancetype)button
{
PushButton *button =
[PushButton buttonWithType:UIButtonTypeCustom] ;

// Add actions
[button addTarget:button action:@selector (toggleButton:)
forControlEvents: UIControlEventTouchUpInside];
[button addTarget:button action:@selector (zoomButton:)
forControlEvents: UIControlEventTouchDown |
UIControlEventTouchDragInside |
UIControlEventTouchDragEnter] ;
[button addTarget:button action:@selector(relaxButton:)
forControlEvents: UIControlEventTouchDragExit |
UIControlEventTouchCancel |
UIControlEventTouchDragOutside] ;

return button;

AZSRIRTT RO T —FER I HACR, (R P R SE oG P R AR 4 1
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@715% WHEE, FEEATUAHES A setAttributedTitleForState: ¥ 3% &%k
% NSAttributedString f, B X Ty shk, RN T UL ZAF R Im—
BRR, REMENBATE2-4 BT XUN S %, BE L, BREFEEH (segmented
control) LT 8 X KB €

2.6 FRRJIR: iR A € S0

UTSlider SCBUXT R FHAT (slider) 4, AP AT LA ot W SRR 1248 A O AR (AN A A
HZEHE3N, LEERNE. Music BF BsiA X0, AAATLIA UIslider 6450
BRI

FERAEBL T, Slider # A B/MER 0.0, FAER 1.0, FFREFTLIE IB /Y Attributes
Inspector B FETJAEGXFIAME, WA LLUE minimumValue K& maximumValue RHRIZE B,
KT EZEBEHR RS, 1078 3 minimumValueImage & maximumValueImage
JEMER I E — X R, DAEE BRI A R MBI OR (B, B3, YT REIRER
Slider {43k 1%, VRATLAE—dmi L HABEISR, H—dmi E—H#K.

3# 1 minimumTrackTintColor, maximumTrackTintColor ¢ thumbTintColor X
=ANEME, FRETTLREN FRRZ AR FHESIA, Wil LI ERRA S HHE,
FEI0S 7 &4, N minimumTrack-

TintColor ik nil, ARANI TR Carrier = 12:47 AM -
HEMEFE A (tint color) FLAN_EHKHE e .
HIARR]. HARPAS B R nil, RGN e =)
HAAHRBIBIAB . -

Core iOS

FH P a5 ¥ B i, Slider ¥ 14 B &
£ T S5 1 W & 36 B0 (8 B B A A G A
continuous RHKER. ZBHEAIBIAE

7 YES, WNSHEHIY NO, WA Slider 1

Rete fl P TP R — st -

2.6.1 TE#]UISlider =4
BT AT A BN e/ ME S BOCERIE 24 5 5 8 A Core Graphics/Quartz API, Slider

Developer's Cookbook

B4, FEEWMAILIEEEH vislider PR S ENR BB S B E X4 B0 A (48
BB HF. setThumbImage: ARSE . BEEWH E A B A SCAR R R AT
forState: FEEATLAMERRIEERH O AR (R P Bkt , DR 7 A I
EREGR. R E 23 RAXFM TR ahE etk B, BEZFUSURMT X4
R EGR, HARME 24w, H —FsE R, AR A

FERFRAEERORE, EhaHRs 7~ B - ShfEHLE 6 )
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HRAGRR RS, XA TR — B0 X HLRERE LIS R R Bl 7 A
SR RIRG P SN S A SO S ATR0ME, B Gl 2B E P B4 Sz th AR

c’gﬁ%&mvmw%i%wmﬁw,mséﬁm@%CMawr@E~%ﬁ@°ﬁ%%ﬁ
EHAE AR EAEEERNGEE L EEE, EREBLTE,

FRATAT LUK BB AT B2 R A B R M X R Bh A IR . BR T RS P F 48 R shokik
B Slider = HHEZ SN, BAREZIEE, A BE, ATLANER & A RN 25 B PUREE , dnaT L
F KRB Internet I AR . T RABFIAE, SIBEHBLARAE X KROBEREZE,
Aid, HzHEWERE KH4S AHIKFRE . Core Graphics API F9PAT R, M1 HA AR
T HRTR 4 K AR BT 75 i N A B AR/

X YTy R4 Slider AR E T WA AR . RAYHH P IE/EMEA Slider %,
WM AE M4 F UIControlStateHighlighted RE&R, H EFASBRHKM, EE
HARE T, i/ vIControlStateNormal RATF, M R&FRRRE I /N E
. sz, sEEHEE Slider ¥4 M ATAE T . XFhS LT SCHICH RSl ShniE
i0S #4897 B SRR AL

AT ERLHIR AL, RITHEAEENFHIFH MG RABHEB K Slider #E4FH)
HEZR (frame), FAPFtAEsnt (WptR %4 UIControlEventTouchDown S{4:H}),
HERR AR 60 MEE. A TEZHKRNERZE, AP UfEESIEHM S B R E DR
EHFMRET .

F P FFfERT (tstR &4 UIControlEventTouchUpInside & UIControlEvent-
TouchUpOutside HH{AT), WAFIMERSKE B EFRM K/, XEEMREES T2, R
A AT S, BRAEA PR EEAEGX A EAT, B EASEIE

2.6.2 HIMRAARES

T RATREREAR i0S AR BRE R, WATEMI T FE 2-3 BARFE T Slider &4 RT—
WHIE . IR EAZE LR ES) 0.1 (it kBB AN ERY 10%), BAKNTFHHE—
T 4 7 ) PG o BB o B A RS . BN VR AR SE B 58 2 S AT A BERTABCR: AT LA 3 TUAG I A
R, 7655 —4% iPod touch #4 b, WHRERA T HIREPITHESRESHYSHR T, i
TEITHAHEH 19 iPhone 5 iPad |, WI5E£3A MEREMRE .,

BRAR2-3 ABRFEHHNEDTEE

/* Thumb.m */
// Create a thumb image using a grayscale/numeric level
UlImage *thumbWithLevel (float aLevel)

{

float INSET AMT = 1.5f;

© HpaEfs EWREASFRE, ETFHESUBKNESBRERE Fr. —FEE
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CGRect baseRect = CGRectMake (0.0f, 0.0f, 40.0f, 100.0f);
CGRect thumbRect = CGRectMake (0.0f, 40.0f, 40.0f, 20.0f);

UIGraphicsBeginImageContext (baseRect.size) ;
CGContextRef context = UIGraphicsGetCurrentContext () ;

// Create a filled rect for the thumb
[[UIColor darkGrayColor] setFill];
CGContextAddRect (context,

CGRectInset (thumbRect, INSET AMT, INSET AMT));
CGContextFillPath (context) ;

// Outline the thumb
[[UIColor whiteColor] setStroke];
CGContextSetLineWidth (context, 2.0f);
CGContextAddRect (context,

CGRectInset (thumbRect, 2.0f * INSET AMT, 2.0f * INSET AMT));
CGContextStrokePath (context) ;
// Create a filled ellipse for the indicator
CGRect ellipseRect = CGRectMake (0.0f, 0.0f, 40.0f, 40.0f);
[[UIColor colorWithWhite:aLevel alpha:1.0f] setFill];
CGContextAddEllipseInRect (context, ellipseRect);
CGContextFillPath(context) ;

// Label with a number

NSString *numString =
[NSString stringWithFormat:@"$0.1f", aLevell;

UIColor *textColor = (aLevel > 0.5f) ?

[UIColor blackColor] : [UIColor whiteColor] ;

UIFont *font = [UIFont fontWithName:®@"Georgia" size:20.0f];

NSMutableParagraphStyle *style =
[ [NSMutableParagraphStyle alloc] init];

style.lineBreakMode = NSLineBreakByCharWrapping;

style.alignment = NSTextAlignmentCenter;

NSDictionary *attr = @{NSFontAttributeName:font,
NSParagraphStyleAttributeName:style,
NSForegroundColorAttributeName: textColor};

[numString drawInRect:CGRectInset (ellipseRect, 0.0f, 6.0f)
withAttributes:attr];

// Outline the indicator circle

[ [UIColor grayColor] setStroke];

CGContextSetLineWidth(context, 3.0f);

CGContextAddEllipseInRect (context,
CGRectInset (ellipseRect, 2.0f, 2.0f));

CGContextStrokePath (context) ;

// Build and return the image
UIImage *thelImage = UIGraphicsGetImageFromCurrentImageContext () ;

UIGraphicsEndImageContext () ;



60 <+ i0SBOFFEFM

return thelmage;

// Return a base thumb image without the bubble
UIImage *simpleThumb ()

{

n

float INSET_AMT = 1.5f;
CGRect baseRect = CGRectMake(0.0f, 0.0f, 40.0f, 100.0f);
CGRect thumbRect = CGRectMake (0.0f, 40.0f, 40.0f, 20.0f);

UIGraphicsBeginImageContext (baseRect .size) ;
CGContextRef context = UIGraphicsGetCurrentContext();

// Create a filled rect for the thumb
[[UIColor darkGrayColor] setFill];
CGContextAddRect (context,

CGRectInset (thumbRect, INSET AMT, INSET AMT));
CGContextFillPath (context) ;

// Outline the thumb

[[UIColor whiteColor] setStroke] ;
CGContextSetLineWidth (context, 2.0f);
CGContextAddRect (context,

CGRectInset (thumbRect, 2.0f * INSET AMT, 2.0f * INSET AMT));

CGContextStrokePath (context) ;

// Retrieve the thumb

UIImage *theImage = UIGraphicsGetImageFromCurrentImageContext () ;

UIGraphicsEndImageContext () ;
return thelmage;

}

/* CustomSlider.m */
// Update the thumb images as needed
- (void)updateThumb

{

// Only update the thumb when registering significant changes

if ((self.value < 0.98) &&
(ABS (self.value - previousValue) < 0.1f)) return;

// create a new custom thumb image for the highlighted state

UIImage *customImg = thumbWithLevel (self.value);
[self setThumbImage:customImg

forState:UIControlStateHighlighted] ;
previousValue = self.value;

}

// Expand the slider to accommodate the bigger thumb
- (void)startDrag: (UISlider *)aSlider

{

self.frame = CGRectInset (self.frame, 0.0f, -30.0f);
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// At release, shrink the frame back to normal
- (void)endDrag: (UISlider *)aSlider

{

self.frame = CGRectInset (self.frame, 0.0f, 30.0f);

}

- (instancetype) initWithFrame: (CGRect)aFrame

{

self = [super initWithFrame:aFrame];

if (self)
{

// Initialize slider settings
previousValue = CGFLOAT MIN;

self.value = 0.0f;

[self setThumbImage:simpleThumb ()
forState:UIControlStateNormall ;

// Create the callbacks for touch, move, and release

[self addTarget:self

forControlEvents:

[self addTarget:self
forControlEvents
[self addTarget:self

forControlEvents:

action:@selector (startDrag:)
UIControlEventTouchDown] ;
action:@selector (updateThumb)

:UIControlEventValueChanged] ;

action:@selector (endDrag:)
UIControlEventTouchUpInside |

UIControlEventTouchUpOutside] ;

}

return self;

}

+ (instancetype)slider

{

CustomSlider *slider = [[CustomSlider alloc]
initWithFrame: (CGRect) { .size=CGSizeMake (200.0f, 40.0f)}];

return slider;
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LR A, WA REHERGE 1.0 i, FTRESHBRT—REMEART 0.9, MiAKAE
EERSORE 0.1 WIS, AT RIXGXFEL, BHFM 0.98 XA “BEAIS" H7EMR Iy & B,
FEERAFFEER T 0.98 AR IC AR 1 b BB B AR

2.7 ERITE: BIE AT L& SE Kk PTG o BERE PR 1

UISegmentedControl R T —EFTH LA HAM AT, AP T AX—
HEHEmERE T XEGAAAMHE (XBEHBENAZH TS5 % 4 U1HE 56
UISegmentedControlStyle, iOS 7 4% UlSegmentedControlStyle F AT ). B
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— R E BRI, HPEE T - NMEEZE, ER—EHATZERE.
eEt P AT LA i R AR, AT s HRTC &k E ik, B2, EEAE0
SRPENIRHIFAT= R EF . RIEL K momentary B /RIBHEB A YES, IRAEN
VIR A A —-F R, SR P A e R EEpEE S, HRRAEZo), #
HEA S AR HIC T YR ZE AR . W, BEAREHRRAREMERP
FoRT i E MR A .

FRRTT R 2-4 FEX PR RS ARk, AP BEREED Y ATE P AX I, XAB4kLE
RGTEREENEH. XMEETXE5BEFEEAFNE LHEAR. AidfEFi T,
AT EAEH P EE ST E L b AR 7= A —Fop 8O GXERITF NI A 2 a5 —
P ), RIET, NS5 RE R0 T 8 2 M FEEL AR R ok XL FRIA B 925 —Fh
) o

MAEATXREELHXANT R, AGEESEM—X s -sh 4 4G k&M
UIControlEventTouchUpInside FH{f, & UISegmentedControl LM B £&reM:—
{34, B) UIControlEventValueChanged H{f, (£ A LA B Ok U5 hn & Xt fik
B B R - SIEAE, BERARXFE.)

ZF R AT LAGE 72k E B, M UISegmentedControl YERHTHIZE, H7ELE L
Wi Jo7 F P % [ — R A S R iy, SXAHXS R UL LA TR B, MR 2-4 BhE LT XK
T, XPTBENR UISegmentedControl 44 UIControl kA —E PN E /il
FOALEEE, WA, ©HCEA MBI, S0 R A, XRELIE
PLEK 2% B IS E1E .

UISegmentedControl &4 | MFF KILH A 2 m, BRI HEE H -
By s drmiok E Y4, {B5HAKAR FR, WRMFECSE T %R Fmakse sd, B
AT M—HzE, EXOIP, FEIBOEHFREAINRZE tapDelegate | filk
performSegmentAction FEk,

fE{# F UISegmentedControl FKEf, FATAREMR T H A H: 4 € % B i - 31k
HE. HTFFELSHIKA touch down F 4, Frid, WRIF & HF XX UIControl-
EventValueChanged HM&E T Hin - shEA G, A4 SEPrR bk 55 THEAH Y [ 98 Jr
HERMT —8, FRHPSEES RN, RERSERMRRK. RN ERfT—LE
#, BBABLIETE tapDelegate BRI B LTI, FRHTE tapDelegate Ffilik
ElER, BARMSPITAIREAR T .

2.7.1 EHEIRAEATRIIRER

A TRNEE —wEHMEENZNE, AT AT LATEFH P R & B[R] — > 4 4 i SE B — st
RGBSR, AU, AT R SR AR, R, 0] LI B A —Fh R RRCR, B
S AR e B, M i0S 5.x FFR, UIKit LRt 7 —Fh text attribute (XABYHE) 5F
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He, ZRRHEARE A FOR SC BRI B F R IRBUR . UISegmentedControl A LIRE

— R FREMEHE. RATATET setTitle-
TextAttributes:forState: F 4 H P T
YERE BT R I — SRR B R AL ROR . TR 2-4
i 2 2ok B R LAY SCAR B, X P AIK
s REmant, 2HXATEAE, BE QLR
—iHn, g Huchaf, mRERAP AETH
fhdedl, AP 2B0HE R, RERWAE 2-5 Fin.

272 BHREEMAFERS

M i0S 6 FF iR, UIKit 16§ CARE, XA
PR BREE. el Bl 45 10 A IR 2 2580
IF ff 2 7545 R M B9 F 75 8 (Attributed String) ©
(th Bk J& Core Text KUA& ) F4F ), FF & EH 7T LA
A X A 5B R Ry 48 1 14 SCAR B b R 15 2 A SR Y
Ja

. -

& 2-5 & A7 UISegmentedControl
BfF B R SRR B R E 1%
£, AR HE—Fh S AR K
FARXFA K WA #RE. RAITE
if setTitleTextAttributes:
forState: Jrik B T # K LA,
VIS — 5508 F P 450 BT e A

[myButton setAttributedTitle:attributedString forState:UIControlStateNormal]

530AH X BHEAFEFAE (font), Hif (color), PAR (shadow) 5§, i i0S 7 X¥ 7
THEETUREWBEREE. T NSAttributedString KMS% CH®, £ Character
Attributes FREUSE | —(r E A RESIR, JF & # Fliid Attributed String e & Budz {4 30 A

AR

XfF UISegmentedControl #{4 % UIBarItem i, FATAILLEH setTitleText-
Attributes:forState: Jik¥ik B Attributed String, T & & T ZoE A& 24 1) key (4) FI
value (1), FRENEMMP NSDictionary B, RiGEHZITE, TESH T ILAE

MRESE .

m NSFontAttributeName——I & #d#, AR A(ERIZREA UIFont SEH,
m NSForegroundColorAttributeName—— X f i Fif Xf i AY{H )i i% /&> UIColor

LB

= NSShadowAttributeName— {1 B0 F 24 sl 58, R4 {H )V 1% 2 NSShadow L4,
ifi JF %& # 7] LAfE NSShadow S2f4i] b 45 & A MR & (offset), HMIER (blur

radius) &&ife (color),

m NSUnderlineStyleAttributeName—— il % % Fi X F key, HF 4 {H I i% =&
NSNumber SZfi, X/ NSNumber SE{i| B i $ % %0 FRRR Frfa 9 T RIS

© FHEBE “WRHENFRS", SRR TR o A T gEBR R IR R —i

XK, PR B IZIAS SRR . —IRHE

© 5 FE 48 19 & https:/developer.apple.com/library/ios/documentation/uikit/reference/NSAttributedString UIKit

Additions/Reference/Reference.html, ——iF#&
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HT i, MRRTTR 2-4 24 BLE B (F4E UIControlStateSelected RATF M
ABER R G, FH P EEPRE PN, WHRZIE R ARSI e A BRI E,

fRRFTER 2-4 BIERFANDRL S — )X R i i) UISegmentedControl F#

@class SecondTapSegmentedControl;

@protocol SecondTapSegmentedControlDelegate <NSObject>
- (void) performSegmentAction: (SecondTapSegmentedControl *) aDTSC;

@end

@interface SecondTapSegmentedControl : UISegmentedControl
@property (nonatomic, weak)

id <SecondTapSegmentedControlDelegate> tapDelegate;
@end

@implementation SecondTapSegmentedControl
- (void) touchesEnded: (NSSet *)touches withEvent: (UIEvent *)event

{

[super touchesEnded:touches withEvent:event] ;

if (self.tapDelegate)
[self.tapDelegate performSegmentAction:self];

@end

2.8 RSP

UISwitch X8 (FFE¥M) R4 T —Fh A TF / S UIHaE Sy, F P Al LATEX P Fp A
IRREPEFE—FP. FFK (Switch) EHEAE - HEENBIEE, EHEFUEon, &%
BrERERTRER YES, thA[gER No, E{AMEUE SEMR YIPRESR K. KT LLHEFR
BEHEEMX N BREE, DEFHEARS, LATLLFA setOn:animated: KRB,
B ES U shES R BN RESR R SR,

- (void)didSwitch: (UISwitch *)theSwitch

{

self.title = [NSString stringWithFormat:@"%@"
theSwitch.on ? @"On" : @"Off"];

- (void)viewDidAppear: (BOOL)animated
[super viewDidAppear:animated] ;
// Create the switch

UISwitch *theSwitch = [[UISwitch alloc] init];

// Trigger on value changes
[theSwitch addTarget:self action:@selector(didSwitch:)
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forControlEvents:UIControlEventValueChanged] ;
[self.view addSubview:theSwitch] ;

// Initialize to “off"
theSwitch.on = NO;
self.title = @"Off";

}

T ERREG, MEFRXEFOREET, RIMNKBBAEEHHFH citle R
. BRAFREMFTRMEMETAHAMNEEILE D, FAETLUEHZESRIFRER
VIaE, B2, MBAERKEANEHES T. AP EAREGFONE, E24E
UIControlEventValueChanged FH{4,

@§ A E4e UISwitch L& £ »1E switch, switchEANCEENHREF, ATE
AEUEFED, 5 i0S FREBES LA FA,

UIstepper £{f (F#EMF) WE&S5MWIT X Switch =PI ZIEE. WIS H
T—BOESEMBUETLE, Switch # R4 T —F R BT / 2 I#IrX, WiE#E (Stepper)
BN FHEZE XFEFREAPAEE, — 2 -, — DR+, BN %L

FOBWAEF ) value Bk,
FAH — LS minimumValue } maximumValue 2548 41i% E & & B BUE G FE ,

i H 507 P A RS S PRARE AR, Bl &, EE U R — el I ERNES. R
i, EMNERT, RIMNFELSHAPEEMHAERD ETRAER, KABBGAEREE. £
R wrap BN YES, BIR[4 Stepper #/4F- B &4 E (wrap) 1. XPERIE, HPE
Ml EAHREE, REEISESREAE, BAaeRaSirmBER/ME; WREFEIE
KTFE/ME, BAaERESHEBIRKME.

TERINEM T, Stepper #4442 HBEE (autorepeat), LR, AP EERLPRE
MEHAK, 2B ERSTREEZE, 8 autorepeat BHEE K NO BIRTZE HIX—1T 4 .
MR R G 2R, WH stepValue BERIE. FE stepVvalue &4 0 5
g, B ST 7 .

Xt F Switch 5 Stepper #2431, H H-1H /9 tint color J& M LA K 5 1 i) B R #F 42 7T LLE
Hl 8. FF & #F Al A3 3 onTintColor, tintColor M thumbTintColor J& M 3k 5E %l
Switch T F B, Il onImage & OffImage J& MK & W4 . UIStepper
M tintColor @MERTELER], HAh, HAoMAE (divider). #3854 Ky & 4 1Y R

AT AR SR 7 B E

29 MRRIIE: %5 UIControl R
UIKit 36t T4 2 0 B ROEECE, %5 DU Bl 3032 FI B AR I . M (g
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Button (#%4H). Switch % Slider %, {BEATARMBEIL L. RITAZE SR BREERA TR
AR X SR, TRAZIRE B2 A C M.

FEERTT SR 2-5 R T AT it 4k Ak UIControl M7 sk Mk FF IRt EEHT A9 1. %38
B T —Fh iR A B IR BRS (color picker), P AT LAMMEIZAE (4, sRAEEMFARHIAR,
EREG., YR FEERE LEGBSN, BEMEH (e) £%7; L TFHEN, H
TR (saturation) M27EfL, BiEMFZESNEWRERER 100%.

MAFE2-5 HEEE OB LTSS

@implementation ColorControl
- (instancetype)initWithFrame: (CGRect) frame

{

self = [super initWithFrame:frame];
if (self)

{
}

return self;

self.backgroundColor = [UIColor grayColor];

- (void)updateColorFromTouch: (UITouch *)touch

// Calculate hue and saturation

CGPoint touchPoint = [touch locationInView:self];

float hue = touchPoint.x / self.frame.size.width;

float saturation = touchPoint.y / self.frame.size.height;

// Update the color value and change background color
self.value = [UIColor colorWithHue:hue
saturation:saturation brightness:1.0f alpha:1.0f];
self .backgroundColor = self.value;
[self sendActionsForControlEvents:UIControlEventValueChanged];

}

// Continue tracking touch in control
- (BOOL) continueTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event
{
// Test if drag is currently inside or outside
CGPoint touchPoint = [touch locationInView:self];
if (CGRectContainsPoint (self.frame, touchPoint))
{
// Update color value
[self updateColorFromTouch:touch] ;

[self sendActionsForControlEvents:
UIControlEventTouchDraginside] ;

else
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[self sendActionsForControlEvents:
UIControlEventTouchDragOutside] ;

return YES;

// Start tracking touch in control
- (BOOL)beginTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event

// Update color value
[self updateColorFromTouch:touch] ;

// Touch Down
[self sendActionsForControlEvents:UIControlEventTouchDown] ;

return YES;

// End tracking touch
- (void)endTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event

// Test if touch ended inside or outside
CGPoint touchPoint = [touch locationInView:self];
if (CGRectContainsPoint (self.bounds, touchPoint))

{

// Update color value
[self updateColorFromTouch:touch] ;

[self sendActionsForControlEvents:
UIControlEventTouchUpInside] ;

}

else

{

[self sendActionsForControlEvents:
UIControlEventTouchUpQutside] ;

}

// Handle touch cancel
- (void)cancelTrackingWithEvent: (UIEvent *)event

{
}

@end

DB SRR AR, BONBR T RBUMEE R 8 x| y 2R 25N, WA BEE KRS
M HARME . XA RTEGI AT LIS 45 UIControl F28h ] B 2 9] &,

[self sendActionsForControlEvents:UIControlEventTouchCancel];
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HATAHAZE A CRERBEAR? B, XFMETLITE B CREHXME . X T 7+
OB BITTE, XS %5 B AR B B A XU AR AT . AR IER A BN B ) Switch, Slider
oAt GUI ST RE SR A C AR 75 A AR Rl 2 R, ARAWT LUE I B A8 SCHE 1K i
RN P IR, T ELX R R A SRR UM — BB XA

HWK, BATATLABIEE 3R A FR B BN WIrvinl B —FhiEd, Bh
R —HERIE RIS, AP LGEL R SIRIES: BT LU — R, EifE
BIEAFREE, SN EREMEIE ., X5 HE R T LGES EZ M
T ARIRIER AR, AR R T SDK #2444 Button 1 Switch 55 A B, B HRE
UIControl KJF2, HAVRAESMAEHE AR B M3 E T,

B, i E SRR AT, BATAT AN — S8 0k 4 5 P a0 vk o Ak K B A
BRI SE B R R, TP RFE RBHE OB, BAE® M LEIEH A C i Button Fl
Stepper, WELREUL, LR A C K BEERNEF AR NI ET R,

R il A X LE R A SRR 2 AN R G R AL AR S (A BT X . 120387 ( HIG )
AR o (B AN 56 5 2 (-5 R G R DL B E LA, BRATEN App Store #2352
Frif, ATLASR3ERA R B UL, (RTRBRERS B CREIE TR, AR
THRAR APL, [FER A WA LA App Store BTk E A% 405 200 1 [A) 3E 54 7 B9 52
BB, WH AR WRAE TREA IR P2 L imA - “ERER”, AE4EREEE .

2.9.1 GlEERE

¥ UlControl it 28— M/ A M, IEWMR T 2-5 R, BAERINEHEK
UIControl, DIGIEHTH HE XK., KRB LMW ITEPLHTFEFORSE, #
TREE LIk, DB EEMEE N, BE, PAMREE R R IR

JLF B B AR M 5" . H AU, Switch #%4A isOn {f, Slider #5474 %
SEIf value {H, Text Field #4F text {H, HE XHIEMROZIRMEIEFME T & & HE,
AT, P, FAE, EE A LURER TSR 2-5 R At E Al .

YT 2-5 i MR REA LR MEAER ., ARERNEHTEE IE 20
A )Ry, B BIMERA AR FHEAE S R A A6 R, FRATHAKSR GG 10 A P SR A AT il i 23 [,
FFRESEBHIE 2 A SRR, LA 175 B B4 FE P AR

2.9.2 BRRAMESEMG
UIControl 5L H & A —EN N B AR A ik, X7 1k Al I OiE B F P $ Ve i 4
m beginTrackingWithTouch:withEvent: —— I R 7E £ B N & 4 T filiEE
#, ARGV XA T
m continueTrackingWithTouch:withEvent:——[1 5 4H 3¢ [ il B2 AT SR AE
HERNRrLE, IBARGRR Z XA .

m endTrackingWithTouch:withEvent: 2 A B 4 R R A B S —
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K fikds
m cancelTrackingWithEvent: ——i% 7k T 4b P8 b Epn/E 8 2 BUH i 15 0

T % B E XA INZ RS, FFRE T LIAE UIControl FRE LM FRRATr
¥, AT LARE SEEAR YA ik . MRRITSR 2-5 KB TR Trik, LAMORIBES FH P 0
Al EERAE, BB PRI RIS .

293 IREREHESEHE

B E A B A7 - shEA & kS A F TS K 02E k., WEEEMER, FFEE UL
H O BXT S S PR R A, IR AR SRSk il Z AR L 4.

% sendActionsForControlEvents: kBP0 B & LIEHE M4k & 2hie.
ZT AT AR F 4 (L UIControlEventValueChanged $f) REXGEHHIE
bro @M UIApplication S %& I BRLIX —IRIER . TEINSER AR HFHF &L
P4, UIApplication XfREMAHEMEFIRA M.

T EHR L ARE, FFEEENZRES LR — S8, PRI FvkhX
ARIER KB i . RF XA IS 58 & — 2o n] LMEFEALUS AR EMRE . X FA4)
XAPAER R BRI, R R 2-5 FRRESIR R MR RE LB R Z T,

HHHIIR KRR KRB R FAREM B, i, Switch 84 H&H
touch up HH{¥, FAEMMERAAEXNEHEASUAE, 1 Slider #HAHNARF, ERESHE
WA, U EEREXFEHAP FROBNFER, HELEHRRE. T, L
FHROZARYE A C A LR EAEE RIS, - HZ SRS B BGOE Bk

RIS

2.10 AT E: WETES P E Star Slider 2 £

A AT LA F 48R0 Rating Slider (FFAMEFF) #&4F L HAGE TER, DoloRxTE . &
%0 B P4y . FEFRE T RlBIR R, XA LAThEE, ERHR A UIslider 5L
BIHAES R M, FR vislider BHMERTF S EEWE T HITE 2-6 PAIX
A ERES (SPBOEERES), BRI IRLL E S ZKHET, WP s B 5 BR E N
KFETF 0 B/AFETERENMEGER. YHPMEEREZRN, BAMESZA, MAS
FEA AR B, XPE—k, DR RE AT AR HAh UIControl FIEARAE AL EE FH P
X} Star Slider (#H EXERMIMFIF) HHAERIET .

FREF LIEAEEESR. AORAE 2-6 PREEEE, ANidRoe4enT Lk HAib &
F. IRATLIBEEEE A C ERMEZRE, HZERE 10 on A off X FIFCIR AR AL % 57 1 P {5 5k
1o “", “FH", “FR” SEREROEFTLIEE, VREAT LB M A Kk 7 B, 7
BAREIFZAT, 15 EBEIED",

e WLy, ReER/LEE, —FEE
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FE2-6 fRITR 2-6 BIE T —Fh H5E LI star slider 244, AP BHE—4, EHPiiaf 8
Bk, RiERE@MARS T —BARAshm RS, SEMFERESEN, MK ER

FR = EIHHAIBIREIRR

BT RIS SITHRE, MRPRITRR 2-6 SBIRIN T EhEBCR . HEMA THERRE, A
A — B S B m AR R B, AN YR A WAOARBLE L, SRR, K5
PRE R, XA LUE IR MRS BOR 2 A A P 4R —Fh BOAT A R 15t 1 2-6 BLAG
R AL 25 ) B A P T SR fty, A P 7 BLAE G FH A AR e i, Al 2 R s 2 I B
FrLk, BITEZBESEBIRS KL%, ERFEMRNOEREEHEIAP TR 2E
BT A RT BN, FFAESmBOR R E ORI R T8 150%, /RAT LIRS A 2 &
Fr S PR KRB/ IVE I EISR, HEE G B AR R

BRAE2-6 MEUEARNBORFTRIFSHH Star Slider 24

@implementation StarSlider
- (instancetype)initWithFrame: (CGRect)aFrame

{

self = [super initWithFrame:aFrame];
if (self)

{

// Lay out five stars, with spacing between and at the ends
float offsetCenter = WIDTH;
for (int i = 1; 3 <= §; 1++)
{
UIImageView *imageView = [[UIImageView alloc)
initWithFrame:CGRectMake (0.0f, 0.0f, WIDTH, WIDTH)];
imageView.image = OFF_ART;
imageView.center = CGPointMake (offsetCenter,
self.intrinsicContentSize.height / 2.0f);
offsetCenter += WIDTH * 1.5f;
[self addSubview:imageView] ;

}

// Place on a contrasting background
self.backgroundColor =
[ [UIColor blackColor] colorWithAlphaComponent:0.25f] ;

return self;

- (CGSize) intrinsicContentSize

{

return CGSizeMake (WIDTH * 8.0f, 34.0f);

}

// Handle the value update for the touch point
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- (void)updateValueAtPoint: (CGPoint)point
{

int newValue = 0;

UIImageView *changedView = nil;

// Iterate through stars to check against touch point
for (UIImageView *eachItem in [self subviews])

{

if (point.x < eachItem.frame.origin.x)
{
eachItem.image = OFF_ART;
}
else
{
changedView = eachItem; // last item touched
eachItem.image = ON_ART;
newValue++;

// Handle value change
if (self.value != newValue)
{
self.value = newValue;
[self sendActionsForControlEvents:
UlControlEventValueChanged] ;

// Animate the new value with a zoomed pulse
[UIView animateWithDuration:0.15f
animations:”{changedView.transform =
CGAffineTransformMakeScale (1.5f, 1.5f);}
completion:” (BOOL done) { [UIView
animateWithDuration:0.1f
animations:”{changedView.transform =
CGAffineTransformIdentity;}];}];

- (BOOL)beginTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event

// Establish touch down event
CGPoint touchPoint = [touch locationInView:self];
[self sendActionsForControlEvents:UIControlEventTouchDown] ;

// Calculate value

[self updateValueAtPoint:touchPoint];
return YES;

- (BOOL) continueTrackingWithTouch: (UITouch *)touch
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withEvent: (UIEvent *)event

// Test if drag is currently inside or outside
CGPoint touchPoint = [touch locationInView:self]);
if (CGRectContainsPoint (self.frame, touchPoint))
[self sendActionsForControlEvents:
UIControlEventTouchDragInside] ;
else
[self sendActionsForControlEvents:
UIControlEventTouchDragOutside] ;

// Calculate value
[self updateValueAtPoint: [touch locationInView:self]];

return YES;

}

- (void)endTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event
{
// Test if touch ended inside or outside
CGPoint touchPoint = [touch locationInView:self];
if (CGRectContainsPoint (self.bounds, touchPoint))
[self sendActionsForControlEvents:
UIControlEventTouchUpInside] ;
else
[self sendActionsForControlEvents:
UIControlEventTouchUpOutside] ;

- (void)cancelTrackingWithEvent: (UIEvent *)event

{
// Cancelled touch
[self sendActionsForControlEvents:UIControlEventTouchCancel] ;

}

@end

i P75 58 2-6 FEE | UIControl i AR Al By 77 s -5 sk 5 58 2-5 2601, o216 B fk 5
BfEry L], RIFTEE M E L™ AR, R K B R S5 R R BUR 5 R R 7
25 AHRXKA . AFMITRART OB AEFTNT BEESE, HFERT R
A, HUEAT L, #id47K UIControl REH A O M Fil S—RAHER MRS .

211 fEURTTE : T kP S

X AR TT M L2 IE—Fh 55 23K iPod MUY fil #5555 4% ( Touch Wheel) #44F, B4t
T —Fha] ATCBRR S AT . TS R e 8 S i T iR , i EE Sk
R e b, s —E (WHR 360 F), HAFMERMNAE 1.0, WEEHERE &4 B 0HE
WK, A A ) A LN . R R BT A B R E S BEEE, Rd R E W



$2F WRIHERERE o 73

AT E Bz, RFHEH value Bk 0.0 BIF], Bz HEH AR UIControl 5L
Firhr R, BREEFHRAENZM value MR-

AR RS VAL 2 R R R R S R T A AR R, RS P A R BT
PRI E . ERPBSFRSEP, SBABSREHX KRS E—-RZEMAEE,
B E R MR, Her e, WURFIEEREFNERE T 3 B, IBARNEHERS T
JFokZ 3 5 3, BN R B E BB 1 7 [ SR AT i R B

YT EE 2-7 LT — R A S5 (4, TR RFIRAIER:, (BRI Z SN
WAHKZHINRET . HAVINT iPod MITEHS (scroll wheel) A 5 M Al fit iy, 4052 B B
BIARRER . T, &£, GEAAERA . SEE T A%, Ao R 2-7 PR s
HIheE, FHAEHARE A R AR A4 (B UIControlEventTouchUpInside
HH).

BRAR 27T HEMBEREEH

@implementation ScrollWheel

// Layout the wheel
- (instancetype) initWithFrame: (CGRect)aFrame
{

self = [super initWithFrame:aFrame];

if (self)

{

// This control uses a fixed 200x200 sized frame
CGRect f;

f.origin = aFrame.origin;

f.size = self.intrinsicContentSize;

self.frame = f;

// Add the touch wheel art

UIImageView *imageView = [[UIImageView alloc]
initWithImage: [UIImage imageNamed:@"wheel.png"]];

[self addSubview:imageView] ;

}

return self;

}

- (BOOL)beginTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event

{

CGPoint point = [touch locationInView:self];

// Center point of view in own coordinate system

CGPoint centerPt = CGPointMake (self.bounds.size.width / 2.0f,
self .bounds.size.height / 2.0f);

// First touch must touch the gray part of the wheel

if (!pointInsideRadius(peint, centerPt.x, centerPt)) return NO;

if (pointInsideRadius (point, 30.0f, centerPt)) return NO;
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// Set the initial angle
self.theta = getAngle([touch locationInView:self], centerPt);

// Establish touch down
[self sendActionsForControlEvents:UIControlEventTouchDown] ;

return YES;

- (CGSize)intrinsicContentSize

{

return CGSizeMake (200, 200) ;

- (BOOL) continueTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event

CGPoint point = [touch locationInView:self];

// Center point of view in own coordinate system
CGPoint centerPt = CGPointMake (self.bounds.size.width / 2.0f,
self.bounds.size.height / 2.0f);

// Touch updates
if (CGRectContainsPoint (self.frame, point))
[self sendActionsForControlEvents:
UIControlEventTouchDragInside] ;
else
[self sendActionsForControlEvents:
UIControlEventTouchDragOutside] ;

// Falls outside too far, with boundary of 50 pixels?
if (!pointInsideRadius(point, centerPt.x + 50.0f, centerPt))
return NO;

float newtheta = getAngle([touch locationInView:self], centerPt);
float dtheta = newtheta - self.theta;

// correct for edge conditions
int ntimes = 0;
while ((ABS(dtheta) > 300.0f) && (ntimes++ < 4))
{
if (dtheta > 0.0f)
dtheta -= 360.0f;
else
dtheta += 360.0f;

}

// Update current values
self.value -= dtheta / 360.0f;
self.theta = newtheta;
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[self sendActionsForControlEvents:UIControlEventValueChanged] ;

return YES;

- (void)endTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event

// Test if touch ended inside or outside

CGPoint touchPoint = [touch locationInView:self];
if (CGRectContainsPoint (self.bounds, touchPoint))

[self sendActionsForControlEvents:
UIControlEventTouchUpInside] ;
else
[self sendActionsForControlEvents:
UIControlEventTouchUpOutside] ;

- (void) cancelTrackingWithEvent: (UIEvent *)event

{

// Cancel

[self sendActionsForControlEvents:UIControlEventTouchCancell] ;

}

@end

212 R E: GlEb R

RATAT MBI R LA RAER, YR E S
THME R, SR s, ESBERSETE
19 B 5 - shEVLE il &R, @0, ST
fES R H— 4B 9L E (secondary view), LA
BES R FREEME, RATRESIEHRS, F%5. Mk
TR 2-8 Tt XN BIRE TR R — R4, H
Pz N TR FF R E e, M ELR 2 ) F hidl 2 %
KHFER, ARefAMEr BN, HiF, 2WKES
REBNFR, AR F—RERE.

B 2-7 7R T Al SRTRI R R, RS
WBVREE . FP R, BRI E B4,
FORERPI, 2 Bh AR E T BB S

2121 PEBERIRETRER

ARl PR JT SR B — e U AT - IR P 2R
BTN R, AREIXMEREZE, &

& 2-7

FA P 36 XA 22 R 4 4 i i 8, Bt
WAIFUE B FA B/ INBE B A e R B
MR, 2K BB S £ 5 R
BRBINRIEZ G, BFHSIE
UIControlEventValueChanged
HERS BF - shER 8K iR
X5
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— 5E BB ZIA8 B3 A AT LRV E B 4214

F % # Matthijs Hollemans A8t} T —AN&y B A I ik BT ARG DR UG () BT, FRBER, 7EF P
e Z R, 224 EEETE3) (wiggle) JLIR, BRESIZ BIAHRERD . XEMETLIEEH
FPEBFENMEN, SHPREERREZENRZE, RRREEXFSER, MRAPE
WA, IBATLAEERIN—T ARG E, 4 HT AR RNER,

- (void)wiggle

{

if (wiggleCount++ > 3) return;

// Wiggle slightly
[UIView animateWithDuration:0.25f animations:” () {
pullImageView.center = CGPointMake (
pullImageView.center.x,
pullImageView.center.y + 10.0f);
} completion:”(BOOL finished) {
[UIView animateWithDuration:0.25f animations:” () {
pullImageView.center = CGPointMake (
pullImageView.center.x,
pullImageView.center.y - 10.0f);

i
1

// Repeat until the count is overridden or it wiggles 3 times
[self performSelector:@selector (wiggle)
withObject:nil afterDelay:4.0f];

}

X FHAE T AR K B AR UL, AT LAG & T m#E i+ 3 (accelerometer-based
movement) FUR, LISIEMHFER., JF4&#H Charles Choi B, NIZSZWHEIR&HNBED
A A I N o SRRt R A A P B B R

i0S 7 BIATZEFNAR (motion effect, BNERCR), BH—EHHFHE A API KIRSHH T 5L
PURCR TR UG R, BFE 8 2-1 SR T X A—FhizEsh3R, el LAHsiR&mE#E T L
TR AT %2 A BSR4 W] UIKGt I 4-RO(E R B Sk . &8 RFAIE UIMotionEffect FAMSLH]
(BRIRZG R T —Ffh UIMotionEffect F2, B UlInterpolatingMotionEffect),
FHAG R P R K BB SRR IE R R keyPath, RJ5HE UIMotionEffect SLHFI H iR

IS B AT
BFHLE2-1 HFmMEzHHR

- (void)startMotionEffects
{
UlInterpolatingMotionEffect *motionEffectX =
[ [UIInterpolatingMotionEffect alloc]
initWithKeyPath:@"center.x"
type:UIInterpolatingMotionEffectTypeTiltAlongHorizontalAxis] ;
UIlnterpolatingMotionEffect *motionEffectY =
[[UIInterpolatingMotionEffect alloc]
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initWithKeyPath:@"center.y"

type:UlInterpolatingMotionEffectTypeTiltAlongVerticalAxis];
motionEffectX.minimumRelativeValue = ®-15.0;
motionEffectX.maximumRelativevValue = @15.0;
motionEffectY.minimumRelativeValue = @-15.0;
motionEffectY.maximumRelativeValue = @15.0;
motionEffectsGroup = [[UIMotionEffectGroup alloc) init];
motionEffectsGroup.motionEffects =

@[motionEffectX, motionEffectY];

[pullImageView addMotionEffect :motionEffectsGroup] ;

}

PRAT LASESR 2 AR P PR R IR, SER A RIHE i0S REPHIME TIF S H AR
R, Gl TESBPRERG, Bl B RNSmBCR, HRAERSCEE X
T BB LA K P B9 ¥ 3h 77 K

2.12.2 MitpdiE

fRR TSR 2-8 APIRP T sORFRAESE M A AT BHRIERTE R . 58, BATHINTH P B il s
EAEEREE A, WRAP ST HM T AELTRROEEN, BRI KA,
MRS E . BMEMBE LSRR RIERZ S, [EREAREREEREN, RATH
AR FYC, HRAE 227 B 58 17 I 1 B R A P Ak A R A R [ 5 o S A P
Gro MBI 2-7 FATLIE S, ZFERETHANE Vv FREGO, 7GR0 B & A& K il 5k
ER B E SR LERE R T . RATEAEMITT RIS HoxT A A E S P AR
BE. BOABHE/NTHT 85, SERBEWEDE 67% L4, BARFRANN P
B/,

RRAR2-8 HREFLTERNTHBRES

- (BOOL)beginTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event

// Establish touch down event
CGPoint touchPoint = [touch locationInView:self];
CGPoint ribbonPoint = [touch locationInView:pullImageView];

// Find the data offset in the image

Byte *bytes = (Byte *) ribbonData.bytes;

uint offset = alphaOffset (ribbonPoint.x, ribbonPoint.y,
pullImageView.bounds.size.width) ;

// Test for containment and alpha value to disallow touches
// outside the ribbon and inside the notched area

if (CGRectContainsPoint (pullImageView.frame, touchPoint) &&
(bytes [offset] > 85))
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[self sendActionsForControlEvents:UIControlEventTouchDown] ;
touchDownPoint = touchPoint;
return YES;

return NO;

- (BOOL) continueTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event

// Once the user has interacted, don't wiggle any more
wiggleCount = CGFLOAT_MAX;

// Test for inside/outside touches
CGPoint touchPoint = [touch locationInView:self];
if (CGRectContainsPoint (self.frame, touchPoint))
[self sendActionsForControlEvents:
UIControlEventTouchDragInside] ;

else
[self sendActionsForControlEvents:

UIControlEventTouchDragOutside] ;

// Rdjust art based on the degree of drag
CGFloat dy = MAX(touchPoint.y - touchDownPoint.y, 0.0f);
dy = MIN(dy, self.bounds.size.height - 75.0f);
pullImageView.frame = CGRectMake (10.0f,
dy + 75.0f - ribbonImage.size.height,
ribbonImage.size.width, ribbonImage.size.height) ;

// Detect if travel has been sufficient to trigger everything
if (dy > 75.0f)
{
// It has. Play a click, trigger the callback, and roll
// the view back up.
[self playClick];
[UIView animateWithDuration:0.3f animations:” () {
pullImageView.frame = CGRectMake (10.0f,
75.0f - ribbonImage.size.height,
ribbonImage.size.width,
ribbonImage.size.height) ;
} completion:”* (BOOL finished) {
[self sendActionsForControlEvents:
UIControlEventValueChanged] ;

s

// No more interaction needed or allowed
return NO;
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// Continue interaction
return YES;

- (void)endTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event

// Test if touch ended inside or outside
CGPoint touchPoint = [touch locationInView:self];
if (CGRectContainsPoint (self.bounds, touchPoint))
[self sendActionsForControlEvents:
UlControlEventTouchUpInside] ;

else
[self sendActionsForControlEvents:
UIControlEventTouchUpOutside] ;

// Roll back the ribbon, regardless of where the touch ended
[UIView animateWithDuration:0.3f animations:”(){
pullImageView.frame = CGRectMake(10.0f,
75.0f - ribbonImage.size.height,
ribbonImage.size.width, ribbonImage.size.height);

Bl
}

// Handle cancelled tracking
- (void)cancelTrackingWithEvent: (UIEvent *)event

{
}

R TT RPREGIE I A R ZENER, ERERESRE AT HRHN
BRI 1MXER. BROREAREFRRAORST, TLEEEHENRERE, S0RCHHT
B

JaBhiB R (tracking) WBRZE, EAMETFHRKEMBS NS LA FHEMm L,
M R RERAE T . EAMRT RS, WRME SR EL 75 5 (point), ARAHLAE
REHFMH, E2mHEBERXNE KX UIControlEventValueChanged 3, &Kk,
ZEMIF A Value () XMES, BEBURM% UIControlEventTouchUpInside &
4, WHRLF X534 3R D XA KARST

MEHAPHPMBEIEE L3I, HF4 continueTrackingWithTouch J5 & 5K [A]
NO, HMERULBENBECAER, MEAHBELTR T EAEXKIRETHES. H#RFES
SRR RS A A B ik R B A B/ NV BE B, SR A P TE M R P B A A SRR AT LR T
B, MARF2BEARE DI RN, XSS WERER, {48 BHEaBE L
HITT—IRIET

[self sendActionsForControlEvents:UIControlEventTouchCancel] ;
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213 fRUITE: FEAE XBE R

HuAHE—MZE, EXEBQEAFERIFEERSH & T 2-8 FBIEEMN (Lock

Control) , HMfTRZ AEERME M HIIES BIFEARS
X—JR R, LA UIControl NEEREM X MEMIE
WES . EHMUHSHE: FREM (backdrop), R
BiE BRI ER . W (thumb) DA K3 5 HE B
B B B9%E (drag track) .

DR ITSR 2-9 B T LB AT AT AR IS . X
BTy B BAEFEAEH TN . RERBRIEL
A TERNGE BOR B B 20 AN BRBE A %L X E
WML (Spartan) #98EF, BB TRA—HH#l (M
LT AIBRE—2H KN, AT L i A2 A
1T BiHRAE

550 5E fb B I FH A9 SEAARR BE SR, R P R AR
T PRt R 2 75% ROBGE K BE, BT 58 AR B AR 1 .
XEWET T —E M, RAOIBEER R ZE
B R BIRAE, FRA SR ZE T4 P B R i =
SRR o T AR RS, Y R RIS RUR R T

Carrier 12:56 AM -

¥ 2-8 RAFREEMSIEEM, 0
S P R i Bt 2= 2 3/4
R BE R BE, A4
SRBIIFH R

S LR P IR A ARG £, AR P 7 R S8 B B RTREAATE T 38R, A4 B & mZiK
HEFRMOLE . ZIEMFER P 25 R A S R EREE e, EEREMNX
H— AR AR M B IS — . T, BEE W RREY 13 S BRitik,

BRAE2-9 PIRBMERN

- (BOOL) beginTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event

// Test touches for start conditions

CGPoint touchPoint = [touch locationInView:self];

CGRect largeTrack =

CGRectInset (trackView.frame, -20.0f, -20.0f);
if (!CGRectContainsPoint (largeTrack, touchPoint))

return NO;
touchPoint = [touch locationInView:trackView] ;

CGRect largeThumb =

CGRectInset (thumbView.frame, -20.0f, -20.0f);
if (!CGRectContainsPoint (largeThumb, touchPoint))

return NO;
// Begin tracking

[self sendActionsForControlEvents:UIControlEventTouchDown] ;

return YES;
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(BOOL) cont inueTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event

// Strayed too far out?
CGPoint touchPoint = [touch locationInView:self];
CGRect largeTrack =
CGRectInset (trackView. frame, -20.0f, -20.0f);
if (!CGRectContainsPoint (largeTrack, touchPoint))
{
// Reset on failed attempt
[UIView animateWithDuration:0.2f animations:”() {
NSLayoutConstraint *constraint =
[trackView constraintNamed:THUMB_POSITION_TAG] ;
constraint.constant = 0;
[trackView layoutIfNeeded] ;
¥

return NO;

// Track the user movement by updating the thumb
touchPoint = [touch locationInView:trackView] ;
[UIView animateWithDuration:0.1f animations:” () {
NSLayoutConstraint *constraint =
[trackView constraintNamed:THUMB_POSITION_ TAG] ;
constraint.constant = touchPoint.x;
[trackView layoutIfNeeded] ;
aF

return YES;

(void) endTrackingWithTouch: (UITouch *)touch
withEvent: (UIEvent *)event

// Test if touch ended with unlock
CGPoint touchPoint = [touch locationInView:trackView] ;
if (touchPoint.x > trackView.frame.size.width * 0,75f)
{

// Complete by unlocking

_value = 0;

self.userInteractionEnabled = NO;

[self sendActionsForControlEvents:

UIControlEventValueChanged] ;

// Fade away and remove
[UIView animateWithDuration:0.5f animations:
“() {self.alpha = 0.0f;}
completion:
*(BOOL finished) { [self removeFromSuperview] ;

1

MR FHERER G

A/
0.0

81
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else
{
// Reset on failed attempt
[UIView animateWithDuration:0.2f animations:” () {
NSLayoutConstraint *constraint =
[trackView constraintNamed:
THUMB_POSITION_TAG] ;
constraint.constant = 0;
[trackView layoutIfNeeded] ;
}1;
}

if (CGRectContainsPoint(trackView.bounds, touchPoint))
{
[self sendActionsForControlEvents:
UIControlEventTouchUpInside] ;

}

else

{

[self sendActionsForControlEvents:
UIControlEventTouchUpOutside] ;

- (void)cancelTrackingWithEvent: (UIEvent *)event

{

[self sendActionsForControlEvents:
UlControlEventTouchCancel] ;

IR EfE T a2

UIPageControl RLRMIFEZR A, HEHP MR, HARRS LT BRE
HNERZ T E PR —TT, i0S A9 SpringBoard FFFast HE| T XFh#EM, KEAILIFE
BB FE R Bon B9 AR LA /NE R . Aad UIPageControl KAk, MEBREERIE
WEAME, AP R R, XE W S MATREE RS, BTRL, AR A XA
B, SRS AMREE—ED B TUE A 7, 8 UIPageControl H YR 4rK A
B

[ 2-9 R T & 3 I Page Control (T HEEEM) . 7EFEA XA 0L m A AR~
INRI S AT A T AT, B4k UIControlEventValueChanged 4, HAETERES
WA RETREMNNE. RATLAE M currentPage J& YA A 40 1 /0{H, B
A LA i % B numberOfPages JB MRS A M T H 4 & . SpringBoard #1& /R I i
BB S BRI R 9 A, AERE SRR AP AT MEREZ /NS, L RERRE

ATF.
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A 2-9 ERERRSA MmN E, RATATLLE UIPageControl B4R —FPREMEHESZ P
BERIERS . HPEYFREN/NE S TSGRl BaEERwesim, E07%
it PRI, Aid, UTPageControl #E{FRMENRME, B S HEH & B0 sidoii o

AAT, BriA, HowaRzgEF7 A

2.14 R E: BFWIEERN

fif T 7 38 2-10 fl UIScrollView 5E ff
FinZiER, HBCRWE 2-10 s, H
Fa] LGE A E (swipe) W E R, i 5T
Hfg R SBEZEH. B, HPERLA
BHiEETmEN L AT, fuiscrollview
AP EA T mER S K. RI1TELH
bR - sEHLI 45 UTPageControl #EMFG/N
T—EHEAK B, R XA UIScrollView
BHNERERS T 54— BT %, X
BEREHE TXEWNERNRIETE. #
FA EFE AR SR A3, Br
AR REES B R ARXK

f#f§ UIPageControl 4N, FE#
FRMEREEAILEARED LB,
SRR A 7E/NE S B 22 A P B R AT 4L P
AEMXE. ZEANEE KD SER
WRSFHE R Hea, k™ E R H T eT 4t

i0S 7R HNAEZE B, a3 HRFEN
FEoolEr, B TS 108 SRR
ALY, —EEEMAERENE L

[ 2-10
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FPEEHXE, BOEEERERENEGRES, B2EERSBERE. BRIEAP#E
UIPageControl B[ GE5 HAb s nFtHbsE, W& #F N %1% E Auto Layout 25 ak,
WEHMELR, 25 FRuER .

RRAFTR2-10 BREEER
@implementation TestBedViewController

{

PagedImageScrollView *scrollView;
UIPageControl *pageControl;

- (UIStatusBarStyle)preferredStatusBarStyle

{

return UIStatusBarStyleLightContent;

- (void) loadView

{
self.view = [[UIView alloc] init];
self.view.backgroundColor = [UIColor blackColor] ;
self .navigationController.navigationBarHidden = YES;

scrollView = [[PagedImageScrollView alloc] init];
scrollView.delegate = self;
[self.view addSubview:scrollView] ;
PREPCONSTRAINTS (scrollView) ;
ALIGN VIEW_LEFT(self.view, scrollView);
ALIGN VIEW RIGHT (self.view, scrollView);
ALIGN VIEW TOP(self.view, scrollView);
ALIGN_VIEW_BOTTOM(self.view, scrollView);
scrollView.images = @[ [UIImage imageNamed:@"bird"],
[UIImage imageNamed:@"ladybug"],
[UIImage imageNamed:@"flowers"],
[UIImage imageNamed:@"sheep"]];

pageControl = [[UIPageControl alloc] init];
pageControl.numberOfPages = scrollView.images.count;
pageControl.currentPage = 0;
pageControl.pageIndicatorTintColor = [UIColor grayColor];
pageControl.currentPageIndicatorTintColor =
[UIColor redColor];
[pageControl addTarget:self
action:@selector (handlePageControlChange:)
forControlEvents:UIControlEventValueChanged] ;
[self.view addSubview:pageControl] ;
PREPCONSTRAINTS (pageControl) ;
ALIGN_VIEW_LEFT(self.view, pageControl);
ALIGN_VIEW_RIGHT (self.view, pageControl);
ALIGN_VIEW_BOTTOM_CONSTANT (self.view, pageControl, -20);
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// Update the scrollView after page control interaction
- (void) handlePageControlChange: (UIPageControl *)sender
{
CGFloat offset =
scrollView. frame.size.width * pageControl.currentPage;
[scrollview setContentOffset:CGPointMake (offset, 0)
animated:YES] ;

}

// Update the page control after scrolling
- (void) scrollViewDidEndDecelerating: (id) sender
{
CGFloat distance = scrollView.contentOffset.x /
scrollView.contentSize.width;
NSInteger page = distance * pageControl.numberOfPages;
pageControl.currentPage = page;

}

@end

i0S 7 Wit KU EERBLEEANEMMEF, FTUS ULEEHBHEBRHHLD T -, X
TMERFEEEREFZEAHTREFALEATUERAZFARER, XEPHaEFREEET
AR H b 7. i0S 7T HIREEE LA LR EW (translucent) FIAFERH (opaque) XF
FXAE T, BIAE R L Re B I XUAE . i0S R4t T MM, A EEE R EALEANE
B ECR SRS, S EEHR XM preferredStatusBarStyle J5 Bk [B] —F
UIStatusBarStyle, BIn[piZBRERKIEER,

FF & 2 PT LIARHE X450 57 B i B B SR AB BCRZSAS A KUk LA B T [ 48 7~ 28 49 tint color, fi#f
B4 S5E AR E Ak . Bt S IRAbRETT LURE A S EIA, eliRS
ZABRIR A B AL FE b . X0 = D RERE B 45 e MES e,

%‘% 7 % ¥ UIScrollView B, # i it Auto Layout ( B 3 #7 &) &k #:#4 UL T # & 4
Y E A, FERNEPrEMH ( Technical Note TN2154) 7 & X 4% ( http:/developer.
apple.com/library/ios/#technotes/tn2154/ index.html) # it 7 B F X, MR F £ 2-10
KAHRBRAET Ro AFHF 5 EHLENHM Auto Layout,

2.15 Hgal T HE

REHE JLAE LA Z (macro), FRATHEAT LAFATSIER @b E SOFHER TR T .
TFTEXJLAES TR E 4 FEERAEASE (button item) ©, MEFEFLZHHER, HEN
XBACHERS I g BN AT, XL H R TE ARC (automatic reference couting, Hzh5| T4 #F

© AT viButton XFEAHEEAEAE XS, TEL EAEHRETZFRAE button item. fEAT|RIBHEE
THOLT, B HER “Hed”, /R button item J% item BELFERE. —FEE
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W, BuXHFAT retain }z release (manual retain-release, {&FR MRR) ¥
FEFX, BAFCHEMEEYA autorelease FHIEH]:

#define BARBUTTON(TITLE, SELECTOR) [[UIBarButtonItem alloc] \
initWithTitle:TITLE style:UIBarButtonItemStylePlain)
target:self action:SELECTOR]

#define IMGBARBUTTON (IMAGE, SELECTOR) [[UIBarButtonItem alloc] \
initWithImage:IMAGE style:UIBarButtonItemStylePlain \
target:self action:SELECTOR]

#define SYSBARBUTTON (ITEM, SELECTOR) [[UIBarButtonItem alloc] \
initWithBarButtonSystemItem: ITEM \
target:self action:SELECTOR]

#define CUSTOMBARBUTTON (VIEW) [ [UIBarButtonItem alloc] \
initWithCustomView:VIEW]

PLEArRIFR A (text), R (image), Z4E (system) K [ E XHE (custom view) X
4 Fp XA AY button item, FAZZEARML T —Fp T LI A UIToolbar ) UIBarButtonItem,
FEF 1 B 2-2 TR T X 2075 BT il fE O F L8R . KT LUE B 45— Fh RS BORESR, T L
F P HeH 2 (B (4 18] b XI5 (spacer) . FF&#FH LAl IMRFR PG 8 2-2 Xk, ZETHA ERmMA
FE XL fEABIF, AT UIswitch 3L 2 A button item ARANE T HALZ dh, 2R
A 2-11 Fs.

BFES2-2 AKBERIAEE

@implementation TestBedViewController
- (void)action

{

// no action actually happens

}

- (void)loadvView

{
self.view = [[UIView alloc] init];
self.view.backgroundColor = [UIColor whiteColor];

}

- (void)viewDidLoad
{
[super viewDidLoad] ;
UlToolbar *tb = [UIToolbar alloc] init];
[self.view addSubview:tb] ;
PREPCONSTRAINTS (tb) ;
ALIGN_VIEW_BOTTOM(self.view, tb);
ALIGN_VIEW_LEFT(self.view, tb);
ALIGN_VIEW_RIGHT (self.view, tb);
NSMutableArray *tbItems = [NSMutableArray array];

// Set up the items for the toolbar
[tbItems addObject:
BARBUTTON (@"Title", @selector(action))];
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[tbItems addObject:
SYSBARBUTTON (UIBarButtonSystemItemFlexibleSpace,
nil)];

[tbItems addObject:
SYSBARBUTTON (UIBarButtonSystemItemAdd,
@selector(action))];

[tbItems addObject:
SYSBARBUTTON (UIBarButtonSystemItemFlexibleSpace,
nil)l;

[tbItems addObject:
IMGBARBUTTON ( [UIImage imageNamed:@"star.png"],
@selector(action))];

[tbItems addObject:
SYSBARBUTTON (UIBarButtonSystemItemFlexibleSpace,
nil)];

[tbItems addObject:
CUSTOMBARBUTTON ( [ [UISwitch alloc] init])];

[tbItems addObject:
SYSBARBUTTON (UIBarButtonSystemItemFlexibleSpace,
nil)];

[tbItems addObject:
IMGBARBUTTON ( [UIImage imageNamed:@"moon.png"],
@selector (action))];

tb.items = tbItems;

}

@end

‘ — — > ST
F2-11 T HA= B button item ZATEUERIEY, HI7E, AT LI = AFESmE A+

BT _bikE X A EZAN, HA—F button item BT EB T A HE FahZHme, A
A& fixed-space (T B [EE MIEIFR X 0) . RTEEBEX A item #Y width Bk, PAE LERT
HIEMTEE . EERE DS TR TR BTN ER LA 6
n EJ fixed space I8 EREE ., 7E&Fh UIBarButtonItem {1, H7 UIBarButtonSystem-
ItemFixedSpace X—F item F] A3 EFEHE . FTLATERIRE T spacer KHZ )G, hi%
FERERTE, REFEERMEIRFF button item FIFLHZ H .

s A {EEFENERXERERENFHEXF. WRLE item 5RO FF LB M—
A~ UIBarButtonSystemItemFlexibleSpace, HlAHALR item BESHEXFF, &
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AREIAR item BHEB, MIHRM item MESLXFF. BRLEZHFM—14, BAFETH
item FEEXEH '

n ELIRIFEKH) button item., A BTIRATEMRIEFRF HRRGE R button item, B
MEEFERMFRE, IR4EDEE UIBarButtonSystemItemFlexibleSpace
K BB item. BLEIR (TN iZ A0 AR B Y item B R ~F 5 2 4 R B9 [ S 55 BE A4 (8] FR
Xk, XPEMEERTLMREIRA MR, NAEMHEH M ERAIAL B item IR ZRT 5K
ZIERFEAREE,

n S FEBRT LA %4 button item., FF&E AT LU SMHiAL R H UINavigationItem
XU button item ¥74H ., FRATAT LAIE button item $ZHERINF| UINavigationItem
H (filin, self.navigationItem.rightBarButtonItems = anArray), M
&F 5 AR HE KA N4 button item, XFHE—, AT LASCELH M T BB R
T. EWET AR, EAMIA LI E vIBarButtonItem {4 /R (hint), 7]
PLE 3 FE BE AT AF B9 (8] BR X 383k 18 ¥ 4% button item 975 )&, MAEWES ML LE
UINavigationItem B, X&4h /FERFERHEARL.

2.16 /hE;

AENRT ZMEE R, EHEED T A AEARRER AN ARFRZERES.
TR T —F2Z A0, KFAT LASE B BT 371 fa) 6«

n AREHIEEMAYM UIControl FRERF, MAEEIDH, EHELWES UIView, &
ATRT LR A FHUE . 3RS T4 . BEiEEshmacsR . HEERE LB
SR AHM EARg, DIEE.

w JF & ] LAl g Core Graphics & Quartz 2D R B M ITTIF. HFE4E SDK i fikig
% EBORIN—LLRE B A SCRf A AOR, BIRT S nSE

m JFRF W LLEN UIKit PEMEX T %, FIA NSDictionary RACEH BRI FRH,
FIR A E A SR BIAFIE . IRPT LLESRFF & B BT RS IR . R&RE. BUR
. BT BRSE

m N5 i0S SDK & A KT 75 B, B4 v LAARIEBEA 4kt dw, Huml UMk
Fa R —FRr 41

m ERAFRACH VTR RAERIEEREN. SN E 8, Api2%— T3¢
RAFIIABREG], v, MRBITEAEDITMERBRMEZ 61w H P #EE— k%
Hl, AILAS B3R A RIMeE R,

w QUERRF R Ee, IBHA—ER—RBEHAM TR, Wi, ROTATAEBELE Xcode B
WERES, FLMETEL, XAMELAE B BT TIHEESAN T ELRE,



%33;(%WH}

S TR

A, BFRERTIAPER v, 282 IRBOH B 2 2 A R a =
o HEERT, ROVEATNERAEZRCRME P S — B, mAaLEL T, NEsE
SRR FREBA T, B UESRBERF T . i0S 24 TR m A P RR G R
K, PIERE ., HER, BAEF. FEZEHTFAFKIAREIRX LRRINAEE, S1EHRE
BUEZ R R . RSB R —SLRREG, X SR Xk, &
fITAT LABA SRS 2 i L5 | B D

3.1 ELEE ) P P

& AT LLE o S A (Alert View) k&R P — 3 {F, AT LAZERR P+ o H
UIAlertView, tAJPIIE UIActionSheet WR7EH ML L, LA HH P MR
THE o XL G 92 AT FSRAERR FF im0 ) G HE . 845 40 B RE 0 LA E 15 B BT 0t
HFP “wiE”, FREHFEEEl. FERERHAPERESUE, EERIAPAZE,
WP, FrAkEEab M AT S .

PRI Ry e 45 A A R — B s Boin £ — 4~ OK ¥ 41 W97 3% - 47 4 A8 48, L sg,
UIAlertView MEMALTAFEE. hvh, WRITFTLUHERMEHEER R, HEREA
XA, WA LLET EHITER. AENSEBRRTRESERNFEMLHNEERE, 5%
RAGHEMN, AA—HREEACE NN, ENEESRHERECHBRFES.

3.1.1 RERRNESNE
MEMEEEIE, T UIAlertView (R, RFEM—FREUE— AR
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AR BT . SHEMAMMIRE—F, UIAlertView FfRIth & NSString,
T 0 B0 2L o 8 B A A ER DU 3 01 3RS ML B 7R AE UTALertView Z AR NMEHL

T X AN AR AR B Bn B R R R B A, ER A E—1
OK #&fll. XN EMERA BB, FLl, YHPAAHERHZE, EREMTEME

2T
- (void)showAlert: (NSString *)theMessage

{

UIAlertView *av = [[UIAlertView alloc] initWithTitle:@"Title"
message: theMessage
delegate:nil
cancelButtonTitle:@"OK"
otherButtonTitles:nil];
[av show] ;

}

MRS A A4, IBAREE otherButtonTitles: S HMAE A, HER,
A ZSENIE— RN ERE, DA nil, XA nil &448E5JF initWithTitle
FEHAERIEET T . # PRI ESAE—MEE = MM E SRR, X =1
434 Cancel. Option PAK OK. HF FEXEBACHMRARHEIC, FLARITERA Ik
TERYJE BE XA E S, o eskBIWT P B s TR, & RS S iR s
¥, R EGEEMEAZE, EOMENHK, mHASHE MR

- (void) showAlert: (NSString *)theMessage

{

UIAlertView *av = [[UIAlertView alloc] initWithTitle:@"Title"
message: theMessage
delegate:nil
cancelButtonTitle:@"Cancel"
otherButtonTitles:@"Option", @"OK", nil];
[av show] ;

}

TERMEEEWERPRHE, —EEHAEE 2R TRFBNNEEE T4, BARS
MR E R, B 3-1 H/R T HAESHE, —fEMNMREIFHHER, 5—F2
EAMEHN EBI TR JEfTEt, #AEAE SRR =0 LA AR, R,
ROR M. —BIP SRR, RBHEHEZERM, BAESESH UIActionSheet
STRMARE UIAlertView 3RSCHL, AEMGHS1HE UTActionSheet,

UIAlertView X R M T —EFW LW FmZH K, FTLIRH BRE O F 692K A
(default) 4. ME 3-1 ATLAEH, BMNMAERERSE O PRERANBAE R, MRR
HWAER, IBaaMiEaSIERE. Wi, EVnELXrESREGE, £45
otherButtonTitles IR MEH S 2R, WRIEHBEPA, A RIKIPHFLHEE
e, —Bokil, WiREmETFREELS cancelButtonTitle SRR, Rdn
BARMIZSH, I 4 otherButtonTitles FHRE — MMM T LN EH., B2,
f&#; cancelButtonTitle AR MEHLS HBAEE N RERSZM .
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B 3-1 AP EHER, UIAlertView B RARECRESF (WAERPIR), MRHHE TR,
HR 23 R 2 85N R —FEHE AR R, A i) BN BOREAIRA%F T (A5 B BT )

3.1.2 gE UIAlertView NFIE

¥ % # 0 fa] A4 BE %0 18 Al P 45 T OK B Cancel # £ W8? i@ i UIAlertView i Z& §,
TATRT AFE PO B 2 0, F— A 187 5 1 [ O 3 A3 A (5 B . B BN %M
UIAlertViewDelegate fhill, —MIFH T, RIS EER (WHEEESH) EEGS
xRS R ENEE.

IS BFE A — 2k, IRATAT LAma R P B s R, IEINET—T PR, RMAT R
A~—BUiA OK A5 8, IBATT IR ERIT.

H P #Ese SR Z )G, BIEEek®| 4 alertView: clickedButtonAtIndex:
BEE, REGAXNTENE - ANSBORERRH P adi . Hf% S Mo
1, Cancel fHI BN 0 S, ZEAME O P, Cancel N FZM, MAERKED
BN TFRES, Bidhntk, EHESHE -, BRIEFLEACHE T Cancel &4
f22 8| (7] LLif it cancelButtonIndex [@PER#/E), UIActionSheet X & M5 L5
UIAlertView AfF], AZERGEITEXA MR,

T X B S 2 Bn Y — b R A RS A, RATERE ke, AP R s
B4 S5 1T ER B R A1 & .

@interface TestBedViewController : UIViewController
<UIAlertViewDelegate>
@end

@implementation TestBedViewController
- (void)alertView: (UIAlertView *)alertView
clickedButtonAtIndex: (int)index

{
NSLog (@"User selected button %d\n", index);
}
- (void)showAlert
{

UIAlertView *av = [[UIAlertView alloc]
initWithTitle:@"Alert View Sample"
message:@"Select a Button"
delegate:self
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cancelButtonTitle:@"Cancel"
otherButtonTitles:@"One", @"Two", @"Three", nil];

// Tag your UIAlertView so it can be distinguished
// from others in your delegate callbacks.

av.tag = MAIN_ALERT;

[av show] ;

}

@end

W RS A B S 2 A UIALlertView, ARATERIE kA, FRATAT LA o b7 4 5k B¢
A UTAlertView, S M4H H M B s - shEVLEIARFE, A K UIAlertView #f
22 fib % A —Ff [ 8 . T, FFRE LIRSS, 7€ switch iFA) B & X A [ B
UIAlertView 43BlEAT00 M .

3.1.3 BE/RUIAlertView

show iX 43 i 77 % 7] LA UIAlertview BiR i3k, MEBRHEZE, E4HUE
M 2HEE (modal), WHELRY, EREEMEREANESLER, R, AP GERER
JF BB UTAlertView Z AN E 4. % Pl s 34 GE % 2 OK 8 Cancel)
Xt UIAlertView i HIAZ G, X MESVMEMBE R T, ki, RESEERNZS
UIAlertView [ZFE, [HIF&H T LATER APSE ISR THE, FEXTFH P BT 8 A0 18 E0 5 HH i 7 o

UIAlertView ) & W B M AR B Z EKA T LB KR, KM@ d B title 5]
message EM I EHl T . message B —EA[®E M XA, BELSHBFE UIALlertView [
title ZT. #&#lZ . & addButtonWithTitle: Jyik, A LAFFII—Ld54 .

3.1.4 TBFfFpvuIAlertView

FFERZEALIE alertViewStyle BB ARFEER M UIAlertView, fHERIAFER
(bt UIAlertViewStyleDefault) G H ¥ UIAlertView B &R & {E B j(zl:
FHMET] LA — S, HBCRWNE 3-1 . X2 UIAlertView R HAYFAZKK,
KRB i ILAE R R P AR DL, i FH P AT A i 5 5 Yes/No, Cancel/OK SE3% 401 M i ﬁ—%
prize

i0S IRHRHL T =FEEl, BRI T EMASENGE

m UlAlertViewStylePlainTextinput——F F AT LITEX AR UTAlertView B A AR,

m UlAlertViewStyleSecureTextinput——{B W% 2% [8 % 4 [al 8, B4 7] LLK X Ak

f) UIAlertview, EXEMAPEARNICA AERER. XAKSLU—RIIKE S
BRI &R W W] DATEZACH B B RS, B MARNE .
= UlAlertViewStyleLoginAndPasswordIinput——iZ #£ . () UIAlertView {7 @4
XA FRA, —A & login (B53%) XAHE, ATFRMABXHAPKS, 5—4
#& password (%) XAKE, HTHMAEN, RASIEFMEREE.
WRZES UTAlertView IRINSCARIAZIRE, BUEHRHE ISR A —, HEZHWAIH
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HEAZ 4, — M2 OK J% Cancel #54H . ZLRFMMHEMMTE, MAKENT, £43F
HEEVRLE UIALlertView FJ5, BUHBUAEHRM.

% F UIAlertView feifi, FFAE AIUURE P EG D IAHEPHARIA, textField-
AtIndex: FEEEZ— NS, HSHEENN 0 FFHRIERS], TREENZAGEZRIE L
BISCAME. TESCPRIGFF RS, BRT password UAMERIZRG IR 1 Z 40, HABSCAREME IR
R 0. KWMBIXAMEZ G, #ATLME FEXHGED text BHEERNHAET

NSLog (@"%@", [myAlert textFieldAtIndex:0].text);

3.2 fRURITR: HE SRR B HL R

UIAlertView ZEFERIEHLEI AT ES FBOF A H LIRS LR M RBEA1T. A
B Ab 2B AR AL ER B OE [R] — N E R, IR ATAE
(=] 98 77 ik B A 25 i O X A AR B b B it g e adEr 4
M F UIAlertView, MAh, R T HIFEH T e
& 3-2 XFER) UTAlertView, WUAHURFE Eleassaatonyounnanebaiy
B K X N D B/ O R B o

ANIMNEEEAEREEERREZ,
AR R AE P B F R B, BRI AT E R
ITHEHAEA L, XTES IEE S H
POk 5o

3.2.1 BREN

HEX CIEETH—FY R, i0S 4 HiIK
BHIIA, EEMES LSkl mBEE,
MERMEERTRER. CIESPE—E
KA PLE kA ER S, IR RETE E3-2 XFMEEUWEREA MM UIAlertView

Bro MRMIBRAUUR KRR, EAERE RBAEGEHERLE, wEdITREFE
PRAFH P ] AT AURS, T ELIE RESE A O L T8 R B R T B P A 3R

Ve S I — {3 R E K .

SESCREGIHE, RASQE—HRHIMERAE N, I RSHCHER. F8FEIEF
AT, ERLREVI R A5 DL IR AIAR T . XTIREAR MR K, (ERIT R E AT LIE—
BB EHANRSOEBIRER, HERTEANTIE. AR BACHS M BETEHS 5 it A £
R E BRI T AT, HOTUE, ATRIEES Sh— DR AT, AT PR E B
FFRIAT

BREEEMME R E A EFERET TS CiEF MR EIRE UL, Ll RREREdE
FEITRE WA 2RERRE ERAEEE, ROEELEGAR () kFrm. —ki,
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Bl E R EERA . SHFNRLRATERA L

*(return type) (argument list) { // code block }

R [EE R AIFE R void, WIFTLAERE ., BAMBAME G S48, AT LIEEANSHTI%
A M, FATAT LUER T TR E SR R B

*{ /] your code here }

MR AN RRT typedef i), MANRBNE LRSS EHF H HHRAETTSE
A X 1) -

typedef (return type) (“typeName) (argument list);

EXIFRZ G, AT LM P HERATE T

typedef void (”“SomeBlock) (BOOL) ;
SomeBlock myBlock = *(BOOL success)

{

if (success)

NSLog (@"Successful!") ;
else

NSLog (@"FATLED! ") ;

i;Block(YES);

T B AR 5 A Y 5 R AR E IR A AR B2 Ak . i, MFRATIEE M RS 5
BRI EAIRHE, EMAERERERES T, WU, ERIREn, 7T Ep a0
RRPATHR . Foh, RibA TR, BURBEG VI SMEME R AR, R X B AR
6] LA [al 3R 2] Y myBaseNumber .

NSInteger myBaseNumber = 7;

NSArray *numbers = @[@2, @3, @5, @8, @9, @l1];

[numbers enumerateObjectsUsingBlock:”(id obj, NSUInteger idx, BOOL *stop)

{
NSInteger current = [obj integerValue];
NSLog (@"%d * %d = %d", myBaseNumber, current, myBaseNumber * current);

AN

BB BT T AR R AL AOVE R, SR ARAR RSV IR AR B A9 | T 3C°.

RS BBV PO R B A A B T BB 7= AL — 2L [nl . B TRBTAE AR AR H o — 1%
UL, FrlA, BWMAANEEX THZIE, eRGEPITHEZBEEHHRBINZER, A8 TH
BB THRE S, MEEREIMBUERME T . H5b, JFRE S RAERIEE N X E 2 &
AT, A THEEZE, i maE%k.

IRAEAE RV B A B BEN IR B A &, IR A Bz SRS, A4 E_ block iX
MFERBREMFT. b _ block ZJ5, ZREMSHE—MILEMAMMX B, XHEE
GRACHS A Ah AR B A e R T LA K5 R B

© context i “ LR, MARATAEEN “EFOPATHRERRNE . —FEE
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A A [ B F e B R B A4 FARAR 6, ARt RAR BB EFF (retain cycle) .

3.2.2 (EFLRATIESIREBEIA
i A geEt, BANOHIHB T RBEER, FRESHEEREESRBE 'Y self #17 TR
B XATREREHE M self AR, WATRERM FRA ivar S, BR ivar &
[l EHIAAR self,
KT AR IETR, FRATAT ARSI FARAE) self, FFHX 15551 A4 R85
H, REHTHREMRHE. RATTUERKIT LA ARSI/, XS, ERESER
MHVEEARFEER T . JIE T RAXMER self FRTIHRAR nil, T XBAUHERE
AEFERETES, XAZHBHGIH nil AR
_ weak TestBedViewController *weakSelf = self;
[blockAlertView addButtonWithTitle:@"OK" actionBlock:”{
TestBedViewController *strongSelf = weakSelf;
if (strongSelf)

{

NSString *name = [strongSelf->blockAlertView
textFieldAtIndex:0] .text;
NSLog (@"Tapped OK after entering: %@", name);

}
11

A, RAOITLAE K E M APL, iH, EEfel bk 2L M8 T 5
R, A HITERMBR —RIMIIGE LS. SERARIMF A EAIEEFRNER,
FH AR B & Grand Central Dispatch (f&##% GCD), ARLEH A (EE—i%.

§ 7 L 34T 4 4L #E i B 1%, Grand Central Dispatch (GCD) A HF# A T E,
T oS ME 4 BFHINT GCD XA TR, ERET —ERTFEHHKM API, HF A AR
WL A2 3 K% (concurrent code), PLK1E % &5 4 a4 .

KEPERAFBRFERCLTZLFRRENLT T, FERA—HRELTECK.
Fif, UIalertView ST HMAIRE ZHr. FL@AHRZ)E, KRR ENERAHE
% o

PR JT S 3-1 7 FE T ARMERY UTALertView 28, SIFRF A LIEQIEBEHAFEER, N
A RS Y B AR, G B P R AR R RS RE S B A B R AR IE — 2. A T
MEZIE, BITEAREABFEREFCEAET .

BUIARMRITRPIFAR MBI UIALertview KRFA I —LRFET L, HATHMRE

O #EFE “FEHSIH" . EREH retain (RE) FBAEMSEAS| HIESR, SOMQAFRAEEER. b T HEFFER
5| HlsX — A SCARIE ] circular reference X —HECARE Z BRI NI KR, #F3CH retain cycle BIFHS H.—
P E

© J& instance variable (SCf)AEEL) IR, ——iFETE
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JUATACHS, #EATA4RZEd I EA]. setDelegate HELSHEIL{£FFF externalDelegate
B, UEAREMH. RITATLAS BlockAlertView IHI{CHE (proxy) Fik, ERSXT
UIAlertView HIEFLHT AR &K% externalDelegate:

- (void)didPresentAlertView: (UIAlertView *)alertView

{
if ([externalDelegate
respondsToSelector:@selector (didPresentAlertView:)])

{
}

[externalDelegate didPresentAlertView:alertView];

}

LA R EHESERE PR LR, BlockAlertView SHAT 5 IEHIMHLAIR,
F3HNE T LA — TG, AT &R BRI SR A A= I R p S AT L. Xk B AR 1
hek>Y ., HREIXANZESTE UIalertView 44 F alertView:clickedButtonAtIndex:
Y Z5 FE [0 7 o B AT . X RO o F AT A R, AR ad A I K & AT RE AR AR
BEEUEMERDEDRERCZEBHERTR. KA LIS BlockAlertView i
i — A~ B A A R R A, 4 HOR U8 12 R Ok Y g N R 7E R — A 25 4 B R O ik B i Bh
T3,

fRRAR 31 fIRETHRHNESNE

@implementation BlockAlertView

{ _ weak id <UIAlertViewDelegate> externalDelegate;
NSMutableDictionary *actionBlocks;

}

- (instancetype)init

{
self = [super init];
if (self)

{
self .delegate = self;
actionBlocks = [[NSMutableDictionary alloc] init];

}

return self;

}

- (instancetype)initWithTitle: (NSString *)title
message: (NSString *)message
{
return [super initWithTitle:title
message:message delegate:self cancelButtonTitle:nil
otherButtonTitles:nil];

}

// Add cancel button to alert with title and block
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- (NSInteger)setCancelButtonWithTitle: (NSString *)title
actionBlock: (AlertViewBlock)block

if (!title) return -1;

NSInteger index = [self addButtonWithTitle:title
actionBlock:block] ;

self.cancelButtonIndex = index;

return index;

// Add button to alert with title and block
- (NSInteger)addButtonWithTitle: (NSString *)title
actionBlock: (AlertViewBlock)block

if (!title) return -1;

NSInteger index = [self addButtonWithTitle:title];
if (block)

{

// Copy moves blocks from stack to heap
actionBlocks (@(index)] = [block copyl;

}

return index;

- (id<UIAlertViewDelegate>)delegate

{

return externalDelegate;

// If the delegate is self, set on super, otherwise store
// for possible future use to proxy delegate methods.
- (void)setDelegate: (id)delegate
{
if (delegate == nil)
{
[super setDelegate:nil];
externalDelegate = nil;

}

else if (delegate == self)

{
)

else

{

[super setDelegate:self];

externalDelegate = delegate;

#pragma mark - UIAlertViewDelegate

// Execute the appropriate actionBlock.

REAF

>,
*

97
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// View will be automatically dismissed after this call returns
- (void)alertView: (UIAlertView *)alertView
clickedButtonAtIndex: (NSInteger)buttonIndex

{

AlertViewBlock actionBlock = actionBlocks [@(buttonIndex)] ;
if (actionBlock)

{

actionBlock() ;

}
}

@end

RENBRR S =B
i 7] https:/github.com/erica/iOS-7-Cookbook M 7, F4T7F “ CO03 Alerts” U3, B
RE GREFHBAT FHX MO TEEFTE

33 R E: BERKSEYIEY UIAlertView &5l i ]

AT B S B BORT AR AL, X R 5 ik W AE variadic 77 k. FFRE W LAFE RS —
MEESBEEERERS () KAEHEKSHI|E ( Variadic Argument) . NSLog 5
printf FHESEANBOTEM I L, RATLLEHEARSIEFER S, IR EAEERE
B HAL S5

HF RS BB T oR SCA, FrLAFRATTAT ARt — 2k, (i IF & & RBWEH
A FFH R R MHA# Y UIALlertview, RIS 3-2 QIR say: HEATLUMEF &&
RHRENSBERE, FFEEMEFS., A5, ESEFRRIMEL UIAlertView, If
W BRI, BRI, AT PR S A R B R .

say: HIEMAMITERSEIIER, BASESITEN, MREELE -NSE LR
WA FEFTER, HFS5HMBH—E, 64 NSString i initWithFormat:arguments:
Tk, XHEMMELG T FMHBR, RF, say: HESBFRHFRE R (title) 124
initWithTitle J5i%, PARYER&—MEHIMY) UIAlertView,

ARBEATE AL F B NSstring, A/FHAM initWwithTitle JyEkk
f# UIAlertView, HEX TSENBAIZEMN TETEZE, Sl IR XEPRT ., 3
ERTRA say: ik, TSR EiRPIR .

[NotificationAlert say:
@"I am so happy to meet you, %@", yourName];

AR R R T — R B EEPPR BN E RSB R HE. LR, BRTH
WFFF BRI CREZ S, ERAREAE.
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BRAR3-2 ASYIMAERNGEREGHE UIAlertView HRIE

+ (void)say: (id) formatstring, ...

{

if (!formatstring) return;

va_list arglist;

va_start (arglist, formatstring);

id statement = [[NSString alloc]
initWithFormat:formatstring arguments:arglist];

va_end(arglist) ;

UIAlertView *av = [[UIAlertView alloc]
initWithTitle:statement message:nil
delegate:nil cancelButtonTitle:@"Okay"
otherButtonTitles:nil] ;

[av show] ;

3.4

JEE 78 S 10 5 4

UIActionSheet SEfnl LI GIEEfRT AT iOS S8 . 7 iPhone & iPod touch i, XFhsg
ORI R R B FER L, IEERF AP MR, AR EIEEA iR — R YRR
KAVERIRH . 7F iPad LT, BEfTEFHHE (popover) TERX ZFAY, I HHPEA Cancel
¥4l . H P TE popover JEIE S, B ATHUHERE .

BfE#E (Action Sheet) 5 UIAlertView #RRME—IFEL LA TRE, RTMHH
Z A X . M iPhone FEHFFIG, EfTHIMR T4 AARFEMAE. B F UIAlertView &
MR B Fm bk bk, BrelRiEA FRWS| P EE S . mahfEREH N &5 AWE
zZH, &S SRR B IEERITRESHER. Cocoa Touch 24 T H AP R K HAY

Ik

showInView:——7F iPhone 55 iPod touch H, 1% 7 -0 S0 AR B Y S 35 1] | o
ABEFE. £ iPad B, SERSHBAERFIED,

showFromToolBar: }; showFromTabBar : 1E iPhone 5 iPod touch A7, 40 &
BIFBEM AT toolbar (T HA2), tab bar (Fr%EA2) SZHMANAEA bar, IFAXFA
T e ek AT bar B TERXT 57, SRJG B EKG 0 ABRRE, F A0 i i 2h 5
EEMMLE . FriE bar, IRREEFESHAGIRZRY, P HIFZHKFE
HEF %4 . 7E iPad L1, shfERMBAERFEIEY,
showFromBarButtonItem:animated:—— fFiPad, Z HF E S HEHE W
UIBar-ButtonItem L[, ¥31EFE LA popover FITEK B 3k, ‘
showFromRect:inView:animated: ——J & & 7] AR ¥ [&] B Bt e 56 2 X ek il Al
PRAE B 42T i, TZ T B 2K BV R X AR X Sl ¥ A B 7
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QPE FEEAFRAFHFRELHELMA shownViev, HFEREARSENET
" Wk, 1R Cancel H:40 ty R E 40 T ok v R P AR,

T X BAC RS i R T AMa W) 44k I B s {8 B UIActionSheet SEf., #I4R{L T EEH
H—IMEAR UIalertView IFREA Y, FARWESR Destructive #% 8 . XFHIRL @/, FLL
FORBORERERE, B AMIBREA SO (AN 3-3 BiR ). 84066 a] LU R FH FZaEmis

WK o FF R N AR X R 00

Thia
Destructive

One
Two
Three

Four

Titke

Five

Destructive Six

Seven
Eight

Nine

One
Two

Three

Cancel Cancel

[#l 3-3 7£ iPhone #fl iPod touch H1, zh{EFRS ML EEHE A FRFF . 38 FAY Destructive 341
ERat, UERAPRRNZBETTEEEAERFANRESCE. WRFERTEES, 4

e B A AR R B 51 2%

EHERF, FRANERSE S ZIHANTFA K, LA 3-3 ZEA#], Destructive 3%
#2054, 1 Cancel #ZHI W2 4 SHHl., XM UIAlertView BRI S H A ARMHE,
UIAlertView £fl Cancel 2548 0 SI%Hl. ESNERE, Cancel IHH TSt HALERILE,
B BB Bk T & F IR E e . X FHLEEH Destructive #4611 sh1EFR K,
Cancel 41 AT RESBRINAL N 0 S48, JFRL VRSP A E NEBRINT, JF R &7 L2 i shfE
# M) cancelButtonIndex RRAF Cancel IHHMREIE, T HXBACESEH P AT

TR E AR T {EFTER ik -

© WEFE N T 2% htpsi/stackoverflow.com/questions/5262428/uiactionsheet-buttonindex-values-faulty-

when-using-more-than-6-custom-buttons, ——iF# ¥
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- (void)actionSheet: (UIActionSheet *)actionSheet
didDismissWithButtonIndex: (NSInteger)buttonIndex

{

self.title = [NSString stringWithFormat:@"Button %d", buttonIndex];

}

- (void)action: (UIBarButtonltem *)sender
{
// Destructive = 0, One = 1, Two = 2, Three = 3, Cancel = 4
UIActionSheet *actionSheet = [[UIActionSheet alloc]
initWithTitle:@"Title"
delegate:self
cancelButtonTitle:@"Cancel"
destructiveButtonTitle:@"Destructive"
otherButtonTitles:@"One", @"Two", @"Three", nil];
[actionSheet showFromBarButtonItem:sender animated:YES];

}
AEFE iPad L HI{# ] Cancel %4 . ?Ez;hﬁiﬁﬁn*@] iPad BH:Z )G, AP RTLZESITER
TR Z A s, PABE X IKIRAE

UIActionSheet *actionSheet = [[UIActionSheet alloc]
initWithTitle:theTitle delegate:nil
cancelButtonTitle:IS_IPAD ? nil : @"Cancel"
destructiveButtonTitle:nil otherButtonTitles:nil];

WRAE iPad EHHUH THABIER, I4%E (Sheet) BIASIRE -1, FRETUE
BiXME, HEER XM

.E TR 7T LA 5 B A 7 3 3-1 8y BlockAlertView X, A& T M7 A K7 Ei
BlZ#H &

3.4.1 RoEKER

B —&AKBUYIHE . iPhone J iPod touch ZE A T B LA LU R AL 10 D& (4
& Cancel 7E), TiTEMFHER T L AL ERAHE 5 %4, (iPad #BRZE RS HENIAR
%) MR T AR, IBaRERSRE 3-3 IR, LIRSHFIFRMN TR ZIEN,
R EMEEXFMER T, Cancel Al KR MIMERBIIRM T, MALHAESIE
B, kA, Cancel #4945 SR HETE & RTT BRI H > J5 . I 3-3 Al LIF i, X
RENR TN FSE I AREM, TR k38 e e

3.4.2 EMFRPBTIAE

SIfERIGL T 5 UIALertview MR CARRIIAGE, HHASERMLH K, FHE
X BARSER T WAl UTActionSheet MEORB/RME . MALXHITR, RATAT LS Eith
¥ 22 95 SCAR I A 15K«
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- (void) show: (id) formatstring, ...

{

if (!formatstring) return;

va_list arglist;

va_start(arglist, formatstring);

id statement = [[NSString alloc]
initWithFormat:formatstring arguments:arglist];

va_end(arglist);

UIActionSheet *actionSheet = [[UIActionSheet alloc]
initWithTitle:statement
delegate:nil cancelButtonTitle:nil
destructiveButtonTitle:nil
otherButtonTitles:@"OK", nil];

[actionSheet showInView:self.view];

}

3.5 HRERAEEEE S RN PR SE R ILRT S R 4

BB BYREFE, AT 2%, eI, 2 at. FEEMRTZ
—, LR AE NS VRE . FATET A Cocoa Touch AT LA — kiR P, HH
LR ENMREPITR . XS I RBRAWAMIER, —FRAERITES MRS Bon 5
B, AP RMEESPITER hZEZ A KATEE K. RALX PR RS20 5
m UIActivityIndicatorView— XIS Rasil-2 e R, FHLIE~RE
P RESHENRERITRE, B2, EIAMBIRM 55 8l BEA RN TEHE
B, i0S ) UIActivityIndicatorView fR/N, RitILahiEisg s aT LA E | /P s
B WRA AR R BT EATW PR RAE S, IBAdERE A LR 5C
KR
m UIProgressView——ixX i {8l ok £ /m o FE 4. oF BE A2 — b EDUL Y S 45t 7 =X,
B RAES B AR, TR VR P E LR MM AR RS . BRI EKTE
I7 I ST, HFSEE N EE A K., XFPEBEH P A ETH (user
interface element, fAIFR Ul JC{4F) 1& & F7m A0 HE IR B2 T FH P S5 22018 Ab 2 7 B
HIESS -
THERE, AEMHEFLR. S5 A GUI XSt BT i EE R RIAR T, X P
W ERE EEH, TER BRSSP IE LR, HESWETELHEHRLAR.
R4 5 ACASFH 28 T 34672, A4 UIProgressView giASBEE HEEE SRR 1, M
RaREVIIRERE
R RRAENRRBER, EHEHEZERE, i, ATLHE UIActivityIndicatorView
MAEFAR L, FNES - IMERBERTIHE. R, RAOTTUEES LR B EFL
FEH P ELFA UIActivityIndicatorView [, iXHERERET-F A& ok B 4R RO BEBE

o P A5 0 2 R A 55 AR B T
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351 {#HEFUIActivityIndicatorView

UIActivityIndicatorView ({EZiE mAF HE) LHEHET —FREER WA,
PLR AR HER R R R, XA E R, AR ER, ENE2R/N8M. A K
UIActivityIndicatorView #AEH#E, WREHME KK, BAF LEZHRRATF T .

i0S 4t T JLF AR R XA 9 UTActivityIndicatorView 3¢, UIActivityIndica
torViewStyleWhite } UIActivityIndicatorViewStyleGray K%< fl T B
H20 H. BEERXRERSRFRERCOTH S EE, mKARETE RSB REA 6
HE FH, XFAEER BN R, UIActivityIndicatorViewStyleWhiteLla
rge NG FREGAHF R, EREK. BIFWH—FXUE, HKBEMIEEHRRZ 37 &

UIActivityIndicatorView *aiv = [[UIActivityIndicatorView alloc]
initWithActivityIndicatorStyle:
UIActivityIndicatorViewStyleWhiteLarge] ;

i ot color @¥E, FF & F P LL#8 %F UlActivityIndicatorView [ tint color, %
B4 color @MENS &0 w5 XUAS P AGAE R B 65, (H 2 AN & B3R UG BT X R i R (8
R, %8R UIActivityIndicatorView fK 4R 2 3@ R ~F, i KR T i
UIActivityIndicatorView MKIRE AR ).

aiv.color = [UIColor blueColor];

HEEIFA—EEH UIActivityIndicatorView JERFFIES, REWIHMAESE
MAE EEAT, HFERMERAEHMNESR, TULEHEERETARE, EHSERER
AE L. RATNOZRIES B AR EZEB A R{EE UIActivityIndicatorView

HIB

— MR T, H%4E UIActivityIndicatorView f 7 ¥LH # % Window (¥
). View (#L[E ). Toolbar ( T.E4%) B Navigation Bar (‘S /i#%) =z, Bpn] 4 H ¥ 7E
BRI T A EFiE RS ANNFEZE, 7T AHRESEER Auto Layout A K ¥ thfb &
MR-, REXATUASHEHAEFEUERRES, MR KX startAnimating J§ &, B
i) g shie /R 2R B shE 2 R . A F stopAnimating, W/A[4HE L, RESEEFIEER
UIActivityIndicatorView [, HARFEHENE Cocoa Touch AN,

3.5.2 {#FfUIProgressView

A T UIProgressView ZJ5, FRATELAT AL S AOACERBE B4R T, MAR{UYL
wia] TERE . HERSHENENEBTET A NS, ©RHETEERERES 15T
ARHERE . B ARARAE A FIFEAR Fh S R ] He B BT 55 i, FH P o] DAl it B AR R AL AR S
R, AR IRARTEIE BB E.,

BRI E K, B 1SR UIProgressView 5L i 3F i & H frame, FF 8 {# F i
FEA&BT, WE WA setProgress: k. AT BEZ—IMFARNSH, HEMT 0.0
1.0 Z[E]. 0.0 A Xt B A BE 2L 0%, Fon “WAAEMPERE", W 1.0 BF %5 2 B W) 2



104 o)+ iOSOFFEFM

100%, & “FHFOER" . HEXEFHISE: —MRE, 5—FERKE". FREEM
setStyle: HEEFRIEERME, ZHFENSE(ET LIEL UIProgressViewStyleDefault
i UIProgressViewStyleBar, & &EMAT TEETRPEES.

3.6 fERTTE: {EbRAE LB B MRk HE n dy

Bt UIAlertView J UIAction-
Sheet [a] F P $24t T B WA iR & H 30 77
X, HEFREHNARERLTHRMECHT
ME. BrLL, AT LHBESHBEETE R e,
ALK IFF KL B C #Y UIView,
R R 33 EREFRELLH T —183
BEIRA UIView MR, HFEKPEHEMT
UIActivityIndicatorView,

& 3-4 fr i, X A~ UIView H 3
EBIFEEZ L. SHLERFEREN T
EEMELERH L. X UIview b
mas B R AR E (window) o,
A RRA L IR, FinsE
UlViewController # ff & $, I 4
P HRE A 25 S A LT o BgLeas (6] (A
UIScreen MARIERYL, B2 R AR

K] 3-4 %W T UIActivityIndicator i M
B, AT LAERR P 04T R 25 #4E (aRARPH 2E X
BAE) B AP RS RUABUR . FFRERD
NIRRT, BIR184 PR —FERES
X, SHELIRTREEFORET, 68
A1 LB B4 55 B 3

FABFE OAISME), BT LA 7p5: 1L FH P S8 SRS b BOF 8 B HoAh 1 . B A
A (window) A LIRH 1k AP 2 3RERREE AR .

fRRAR 3-3 RRHBEEH KRS UIView

- (void) removeOverlay: (UIView *)overlayView

{

[overlayView removeFromSuperview] ;

}

- (void)action

{

UIWindow *window = self.view.window;

// Create a tinted overlay, sized to the window

UlView *overlayView =

[[UIView alloc] initWithFrame:window.bounds] ;

overlayView.backgroundColor =

6 LR IEFEZ N https:/developer.apple.com/library/ios/documentation/userexperience/conceptual/mobilehig/

Controls.html——F & ¥
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[[UIColor blackColor] colorWithAlphaComponent:0.5f];
overlayView.userInteractionEnabled = YES;

// Add an activity indicator
UIActivityIndicatorView *aiv =
[[UIActivityIndicatorView alloc]
initWithActivityIndicatorStyle:
UIActivityIndicatorViewStyleWhiteLarge] ;

[aiv startAnimating];

[overlayView addSubview:aiv];

PREPCONSTRAINTS (aiv) ;

CENTER_VIEW (overlayView, aiv);

UILabel *label = [[UILabel alloc] init];
label.textColor = [UIColor whiteColor];
label.text = @"Please wait...";

[overlayView addSubview:label];

PREPCONSTRAINTS (label) ;
CENTER_VIEW_H(overlayView, label);
CENTER_VIEW_V_CONSTANT (overlayView, label, -44);

[window addSubview:overlayView] ;

// Use a time delay to simulate a task finishing

[self performSelector:@selector (removeOverlay:)
withObject:overlayView afterDelay:5.0f];

}

7 BHIEF A b E A, BA1IEXS UIView XfER A userInteractionEnabled J§
PR YES, XFFREAT LA Bt 2 Al s ARk, AmBHLIEX a3 4335 T 7 i HAh
GUL, B TFRPEXA UIView HRZRITOHEIRIEH MM, LA ik st FalgEd 7
AN BRZER., RRABIR NS, BVATscl—fiiRZ S H AR UIview, (HE
HE: BT vIview AR FHEEGILE, FrUERESRRET HZEMER, EHALA
BEH ., BESEF A hEN SRR/ AFERE, AR LUEE YRR m, &
JE FARIE T R RS UIView, [EE, MR IZTT -S54 il A8 B A G438

miLREIAERAYER UlView

i A X UIview, RAIBEATLURREE, XAEBRE M- 698iE. AT xtiidr
£33 Py vIview R T, BMAELIE —FAEFTHARRE. P A XFERE
Zla, ESEACMFREPEER. FHESL UIAlertView ERRHIHBREBRESH

FHX AR B «
@interface TappableOverlay : UIView
@end
@implementation TappableOverlay
- (void)touchesEnded: (NSSet *)touches withEvent: (UIEvent *)event

{

// Remove this view when it is touched
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[self removeFromSuperview] ;

}

@end

3.7 MRRTTR: HbAEEE S B

UIAlertView HThRERA, M HABRIE, Fril HH@ ILEAR. fRT7R 3-3 L3
T— RIS E O, dE%E A ERFHAT REFER AR S0 m P BoRiE 8. AEHE,
RATR R T E XM REE A I H T LA AT RC B A0S A, AR A 3SR mD
TANRHIA UIAlertView,

fRYLTT S8 3-4 BRAM A X R 4 P I 49 % O THD JL-FRR T LA |l FF A ok g il . VR T AR IS R
K H AR MmO E A E UL ok, AR E N B IHE , 15 5 K PO 07 B %
AR B ROBEEMERBARENER UIAlertView 2HMMFLE, BEALIACTEE
VIt s8R . R TT5E 3-4 76 /R A% 15 00 B i ik f, ARG T3t BUR . 3
ROR R 5 AR BUR Ok SE B, 56 5 B SRR A

@g FRATEIOSTEINT —FEXTHWENZE £%, ™1 Dynamics. X T EE =
FREELMENHEENBENER, KEAMXANBERSNE#RTER, R
B A Dynamics K thiE, MAXUEFARN T EFMEAELHWUR KL,

H & 3-5 AT LAE , XFESREASEITF
EERBAE—EHFENREZ R, mEEMET—
] LB A A2 1 B9 FI AR ( blank slate) . ZE#HFEH
AN T AR AR, LAER BRI

EUIRIER

TE i0S 7, Ji H & Control Center (# il H
L) W, BATAT LR B — M zcR, e
EERHEBER, EHILXMURZHBETEH
E X E S E . SERA A4 T £ UIKit oo
- #W BN SCFFIZ R, H 9 4% UITabBar,
UINavigationBar ¢ UIToolbar,

X 46 Bar A SRR SL B T AR, AR
W2ZAh, WATEA HAL M EEEER MR A S -
BHE S, FERAFARET —BEUEHARTE, H B35 i0SE%FiEME vialertview

A UIImage K45 T category, FH LLAE 401 4% MIREIER AR, MEEHCHS
B, HEBRAAMES AN E N LI RELT. 4D 33K e 4 5 0 P OO e fek I % o

UIImage JS8HY category B ] fT SE B U453 5 & T B 38 H oy A 4 7 s
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G B HEROR A — e EE, W HEREEREEE, T, AEE SR8 .

AT @YX A, RS 3-4 N UINavigationBar Hgk& T 72, LIERBGE(E
PR PR AL AR (HIESERA R LU SR HE R AT & E, MARBRRAEX
B, UGS N B RS A BB .

RRAR3-4 BHHESEESNE
@implementation CustomAlert

{
}

UIView *contentView;

#pragma mark - Utility

- (void)observeValueForKeyPath: (NSString *)keyPath
ofObject: (id)object change: (NSDictionary *)change
context: (void *)context

if ([keyPath isEqualToString:@"bounds"])
contentView.frame = self.bounds;

#pragma mark - Instance Creation and Initialization
- (void) internalCustomAlertInitializer
{
// Add size observer
[self addObserver:self forKeyPath:@"bounds"
options:NSKeyValueObservingOptionNew context:NULL] ;

// Constrain the size and width based on the initial frame
self.translatesAutoresizingMaskIntoConstraints = NO;
CGFloat width = self.bounds.size.width;
CGFloat height' = self.bounds.size.height;
for (NSString *constraintString in

@[@"V: [self (==height)]", @"H:[self (==width)]"])

NSArray *constraints = [NSLayoutConstraint
constraintsWithVisualFormat:constraintString options:0
metrics:@{@"width":@(width), @"height":@(height) }
views:NSDictionaryOfVariableBindings (self)];

[self addConstraints:constraints];

}

[self layoutIfNeeded];

// Add a content view for auto layout

contentView = [[UIView alloc] initWithFrame:self.bounds];
[self addSubview:contentView] ;
contentView.autoresizingMask =

UIViewAutoresizingFlexibleHeight |

UIViewAutoresizingFlexibleWidth;

// Add layer styling



108

> i0S OFFREM

self.layer.borderColor = [UIColor blackColor] .CGColor;
self.layer.borderWidth = 2;

self.layer.cornerRadius = 20;

self.clipsToBounds = YES;

// Create label

_label = [[UILabel alloc] init];

[contentView addSubview: label];
_label.translatesAutoresizingMaskIntoConstraints = NO;
_label .numberOfLines = 0;

_label.textAlignment = NSTextAlignmentCenter;

// Create button

_button = [UIButton buttonWithType:UIButtonTypeSystem];
[contentView addSubview: button] ;
_button.translatesARutoresizingMaskIntoConstraints = NO;

// Layout subviews on content view

for (NSString *constraintString in
@[e"v: |- [_label] - [_button]-|",
@"H:|-[_label]l-|", @"H:|-[_button]-|"])

NSArray *constraints = [NSLayoutConstraint
constraintsWithVisualFormat:constraintString
options:0 metrics:nil

views:NSDictionaryOfVariableBindings (_button, _label)];

[contentView addConstraints:constraints];

- (instancetype)initWithFrame: (CGRect)frame

{

if (!(self = [super initWithFrame:frame])) return self;
[self internalCustomAlertInitializer];
return self;

- (instancetype)initWithCoder: (NSCoder *)aDecoder

{

if (!(self = [super initWithCoder:aDecoder])) return self;
[self internalCustomAlertInitializer];
return self;

- (void)dealloc

{

[self removeObserver:self forKeyPath:@"bounds"];

#pragma mark - Presentation and Dismissal
- (void)centerInSuperview
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if (!self.superview)

{

NSLog (@"Error: Attempting to present without superview");
return;

NSArray *constraintArray =
[self.superview.constraints copy];
for (NSLayoutConstraint *constraint in constraintArray)
{
if ((constraint.firstItem == self) ||
(constraint.secondItem == self))
[self.superview removeConstraint:constraint];

}

[self.superview addConstraints:CONSTRAINTS CENTERING(self)];

- (void) show

{

self.transform =
CGAffineTransformMakeScale (FLT_EPSILON, FLT EPSILON) ;

[self centerInSuperview] ;

CustomAnimationBlock expandBlock = “{self.transform =
CGAffineTransformMakeScale (1.1f, 1.1f);};
CustomAnimationBlock identityBlock = “{self.transform =
CGAffineTransformIdentity;};
CustomCompletionAnimationBlock completionBlock =
* (BOOL done) { [UIView animateWithDuration:0.3f
animations:identityBlock];};

[UIView animateWithDuration:0.5f animations:expandBlock
completion:completionBlock] ;
}
- (void)dismiss

{

CustomAnimationBlock expandBlock = “{self.transform =
CGAffineTransformMakeScale(1.1f, 1.1f);};
CustomAnimationBlock shrinkBlock = “{self.transform =
CGAffineTransformMakeScale (FLT _EPSILON, FLT EPSILON);};
CustomCompletionAnimationBlock completionBlock =
*(BOOL done) { [UIView animateWithDuration:0.3f
animations:shrinkBlock];};

[UIView animateWithDuration:0.5f animations:expandBlock
completion:completionBlock] ;

@end




110 *J¢ i0SBOFFRFEM

3.8 WU E: JEAR popover

EEREABE, A iPad I popover IXIWAFME . bR Al th o] fE S H
fih 3+ popover BHr i0S &£, SRIMXIFFHEFEME] iPhone RIVWFHL L. ARFERANIEA
BAMHEERBRMSE, WA REHEN AR %A popover f#. #E H % FF & {# A popover B,
WE% T EJLFZZSREN

m [7i%30 popover MR R EH. MiZBIERELHTE XM ETHAR, HEREEEREE

popover, BELEIAFUEFAN 1L, TEMIRITE 3-5H, BFSTE popover KT H Bz R,

fRRFTR 3-5 EZAH popover

- (void)popoverControllerDidDismissPopover :
(UIPopoverController *)popoverController

{

// Stop holding onto the popover
popover = nil;

}

- (void)action: (id) sender
{
// Blways check for existing popover
if (popover)
[popover dismissPopoverAnimated:YES] ;

// Retrieve the nav controller from the storyboard
UIStoryboard *storyboard =
[UIStoryboard storyboardWithName:@"Storyboard"
bundle: [NSBundle mainBundle]] ;
UlINavigationController *controller =
[storyboard instantiateInitialViewController];

// Present either modally or as a popover
if (IS_IPHONE)
{
[self.navigationController
presentViewController:controller
animated:YES completion:nil];

}

else

{

// No Done button on iPads
UIViewController *vc = controller.topViewController;
vc.navigationItem.rightBarButtonItem = nil;

// Set the preferred content size to iPhone-sized
ve.preferredContentSize =

CGSizeMake (320.0f, 480.0f - 44.0f);

// Create and deploy the popover
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popover = [[UIPopoverController alloc]
initWithContentViewController:controller];

[popover presentPopoverFromBarButtonItem:sender
permittedArrowDirections:UIPopoverArrowDirectionAny
animated:YES] ;

)
1

m 3 H F A popover ZHI, MiZREFEEMNMERTPH popover, HF, MWHHE
. QR EERERF B AIEA F & A £ 1 popover, ABANLHEET XA MM, b
J7 ik, WA 4F JLA UIBarButtonItem #f<:# it} popover, B4, 7B~ H 1
popover Z I, NiZFCiEIA 1 BREGR kK -

= RIBBTHBIZE popover BIR~F. iPad BRINR LAY popover AT i, Ho KUK AT
RESREC RN HBRFAR, R EYWEES 280 preferredContentSize @,
B A 45 % popover Ff i B4 1R

m EX[EEF iPhone FEMERYR. BIFEITES —Mi& Lmet, HIGEA N %48
W, XFF iPhone ZINAIFHLAUL, FRATA % #5185 B /R —Fh5 popover 2Ll AYHL

m AE7E popover FHEF N Done 25, — A E E % #2441~ Done #£4, {H
EAREAE popover | B XFiEH . F P R 7E popover LBl Z /b s 5, BIn]4H
W2, FrLAUE, Done I EZ A,

E i0S 7RI ZATH, ERQAAEFAXHEESTHR, F£4F A % B % KK T popover
EMNL b m T ., & X4 UIPopoverController By popoverArrow-
Direction J§ AR K T deprecated (3 M), Fit, MEXAH L&A, T H SDK
Sk SC 4 B B A8 % X 5S4 3 % A K K deprecated 1k &, 3R/ 8 7 fk ¥ #t popover #i%
W Tk, BREXAERFEH, RUFARALHEFFR I, ATTSET
AR —HEAR, FERANXEBFLHBEX— P,

3.9 UL E: AL

AHLiE A (local notification) J&—FFERR PR IZ 1T K HBE FUH B9 F Bt FHIX A fa 5
By, FRATATATERRSE () H R A S BR — KRR R . SHEXERAR, AHUEME
AR, AR R S5 A A R . IEWNHARRETR, ER S DIE R & A AL 2
TR

O HEREMYIFE B 2744 popoverArrowDirection FirE ) deprecated T, —— &
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ANEAR S B RS BEI0E 25 HBREH TR SRREM. e E5 MR
FAERA BT TR AR, taT LAS sl AHLE R ) F P R 8. Hoorid, AP BERS S e
FEBEMRLAEE, EFAREANARF MRS —F08H, SRS BTET LA
BT .

BB FAATEE SRS, REASRAAILERN, RAYHEAGEREXTIHREE
RIBITH, AL RBRXFEM, MRITE -6 ZHT KB, ETSBHZFEME, AT
B ot RE L@ A0 B ok, FREIRIAN AR . BRI K BT FAETE App Store E2E,
AR HX 248 EE WAL RRH T HR . WRBMAEX MEHIEFRT KA, BN
Al fe S HE A

RRATR 36 RH—FEHBEH

- (void)action: (id) sender

{

UIApplication *app = (UIApplication sharedApplication];

// Remove all prior notifications
NSArray *scheduled = [app scheduledLocalNotifications];
if (scheduled.count)

(app cancelAllLocalNotifications];

// Create a new notification

UILocalNotification* alarm =
[ [UILocalNotification alloc] init];

if (alarm)

{
alarm.fireDate =

[NSDate dateWithTimeIntervalSinceNow:5.0f];

alarm.timeZone = [NSTimeZone defaultTimeZone] ;
alarm.repeatInterval = 0;
alarm.alertBody = @"Five Seconds Have Passed";
[app scheduleLocalNotification:alarm] ;
// Force quit. Never do this in App Store code.
exit (0) ;

}

}

i@ m—eE, mRAPAE T BEAAVUEMNIRH, BARGKSE STV AR
F, HEEHAEE4 application:didFinishLaunchingWithOptions: JyEk, LA UI
ApplicationLaunchOptionsLocalNotificationKey Jf ##, #7E launchOptions £
TR F b A, BIATHRE) S A HLE A BRI R .

FUOTF R FH A AXFER N ARFRSCR, SauimAPOREn—SfraIEe, XA
AT, ALY, ZBEEENERE: BmAYUEmziE, mRHAF AEHTXE
WA, WARGERSENRAVGN AT, THE AT AT — 255, R E%E T
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3T 3308 240 P ) PP 4R A T — 2B RE . X 0 O B AR F R O R B R ERE R A R E
Ho XFITERARZINT M RTEREA RN, RARE EEEERAFAET L
LA

AHBERIRIERRRN

AZ [ M AR R . AL R SR — R AUR P A B Rl G BB B, (HARE
o nib st R MOE s . SRR . WRERFEEARMAP EIIHEAESEA, IR
AE R X FOE A . (HEN S THEE . BV P R E R, AT ARZ
WEHE )

AT B K 6038 RN PR B P RIS A A B OR . (BANIRTE AP IERZ A B 6% i i
W, SRERREAKRERN, IBARHEERNARFERASITAER, TRRGABL
W, WRSIABEZRAS .

KT RERBAGRPREE “FoTIH” wm, REWRER, SRR M.
HREMMERBRREEE, BLAERAFEFSIELEXFEF LR, RAALE R
{5 R RE B RO A RN B 78 ) o 7 AR 9P 40 T e 2 P B S 40 ) Al it R W L kil
AR R

R EER, NZFRGE RN AR ISR,

3.10  JHPIZE T8 sh G dn P W

BRFAER QUERT, T4 RO S VR, SR BB — s, RITIEABEL

HELRIELEWE, HH Cocoa Touch B4 T —4Nf

i) UTApplication HE, WRHEGEHRERE | :

R4 TG Shis s, B 3-6 BUR T XA RS, BT s =

WicFi {5 B AR IR, AR R 27 o i ﬂf*ﬁ’iﬁiﬁ*fz
T B AR T R, AR (] FUR maégmmum

TR ML T HE 7 SR TT / SRS «

- (void)action: (id) sender

{

// Toggle the network activity indicator

UIApplication *app = [UIApplication sharedApplication];

app.networkActivityIndicatorVisible =
lapp.networkActivityIndicatorVisible;

}

FrRSEPR R R, #E&HEES —DRBEENTEMEAE XNES . SHFE, JF
RFEBLHAETLRE EHIITS UL R EHRE. TR, JATTLURT mxB R+,
FEHALLAR BidE i GCD HLFIRIFR R ELE L HH GUI
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dispatch_async (dispatch get_main_queue(), *{
// set activity indicator here

i
YRA] LA S AR B IE AR BT RO N B3R E R H , M EDH - PEERIEL FiEshRE
B, AEE RS

L6 RN FIRE R N L E AR S

i fid i0S REGCHGIEH S RI, FFHE AT AT L AT Al th BUAT (e ERE 9/
PRie SRR B AT U P EWATIF Phone( L) PG AT A9 A H |
SR B UATHF Mail (HEFF) BRJ7 25 R BB IR E o

FIfRF%IE applicationTconBadgeNumber BHEBE N IERS, BTN FHARF A INAK
HEREARR RS #f applicationTconBadgeNumber ¥y 0, BEAERBIMIFEEHE .

WS PATIHE T BRI, A8 ARG R AR AR BB . P AP — A
J, REJRSHTRAESE, SRRl AR Em R E bR B AR T .

301 YT ER: B R R

SRR AT AR S B T P “BAET o X s B PR A FH P R, X —
BB R TF B . P3N RITE Cocoa Touch SDK H il i System Audio IR 45424k T 34
B SR RE .

B 2z AF, ¥ 0] PLaE iF Audio Queue 37 AVAudioPlayer, 7EFEF il ] Audio
Queue SRFFHE EF A LGFENE), EHBHHLAWRREFEZEIREEL. RZ, RITAFILT
65, #LAENN R I 4% AL System Audio T, 4, AVAudioPlayer W HES, ES T
iPod M ¥, T System Audio FTHEHLAY & WA SFTWNR F EERRNE R, RASRRE
FECSCR AT REA KR, AN SERESRE T,

PR AL, RIEERAFRME, NIZRFFFE 30 LA, System Audio H AE#E
Jit PCM &4 IMA &85, iR, H3ZHF AIFF. WAV & CAF HE#E.

3.11.1 System Sound

LIFE M SR URL A2 %0k 8 ] AudioServicesCreateSystemSoundID, HfI
A9 System Sound. VHSEMZIE, T REHIKG— I WLHLLH) System Sound XF4,
fIRTHEX AR RS & . LAZXRHRIZSH, M AudioServicesPlaySystemSound
PREC, BURTHERCE & . T XA TIE AR R AR R A

AudioServicesPlaySystemSound (mySound) ;

SR iPod TEAEREAILALT &, HBA T — M4 LU i & MM System Sound, i
SEIEERFETERN XN, APATRWARRSRAE . TEXT B THEREY
A RE BCIR S
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if ([MPMusicPlayerController iPodMusicPlayer].playbackState ==
MPMusicPlaybackStatePlaying)

B & EERBBE S, WMAFRETE LY EREE, ANERFPRRENE
£, WATUFEAAEFmFRGIE, HRRFHRMBHME. EHEMEH MPMusic-
PlayerController, W45 | A MediaPlayer B, F—TrE<SiEgiHEEiER,

FA1 7T LIZERR I F BB ] AudioServicesAddSystemSoundCompletion () J#HN
—B[ElJARS, LAMETE System Sound #EMSEEZ FHAT . BRAET EHEE A Wb B 0T Z 1 (6]
BAEMRRE, B—BEA S BLXIEE .

LA System Sound XF 4 H 2 ¥k 8 ] AudioServicesDisposeSystemSoundID, EJ
AIE LS . X BR B R 3 X R B A B R — IR

3.11.2 HEARFEREMmS ISR

A8 {di i} System Sound fIR 57, FA144%05| A Audio Toolbox HEHE K 3k 304, ERAF N
i0S 7 #RAE THERPLE, Minffk T FF & & 7E Xcode H a1 A% B 45 i 28 Ge HE 2 A3k SCA-RRE Y
UK.

PART IR AT i B A R EAERB MBI N HEF® B ek, HERRBEA
#include AR AR EHR. A THERIEX—MEZE, RTEERCHTERE A
—% Qimport 3], BInDREkSCFE &R, i HiR S HHESE B shE B3 4T E .

@import AudioToolbox;

L], FRATAT LU S R A R B R B A S W E . A,
MY £ B R R AR A AR AR RS | B AP RE . B — M BIR A A T A CHESE
Be3as, Utz A, ERERA RS LR B LI45 AR B 2t
|, FHREWRT B ERS MEE, EARMTE L, SCRAIGESET 200% HEFL,

W Xcode 5 K BIEHT H, BN G FBESRILE . Xt FEA 0 E i, W

A] LAFE Build Settings H 7§ Enable Modules #£3
il RS HELEERRE FIMERR B . Aad, BRIFHFEAR IMER B B AOHEZRH e sl itk

3.11.3 E=rh
SR E R, Bt AT 2SR, RNTEEE ML, REILEERTHA
RIS, fIEUTREF S MR A ZEN . HRT, HA iPhone & XIFBah. HAh, FEH AN

ZE/REHRS AR, EhedEEEfERSiE .
System Audio IR 55 AL AT LA K #E S &, M HWAELSREES . RITAFTHRMEHRY

% 3-7 BREE, BT FEXATIRAE A RIAT .

AudioServicesPlaySystemSound (kSystemSoundID Vibrate) ;

FFEREARAE SBIMEXNSE. BRARAZE, B4 —aamebe iR
B, EARZIFESNFE L (B0 iPod touch Ml iPad), JHHZREBRBAYEN, HLAE
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FEAESETR
- (void)vibrate

{

// Vibrate only works on iPhones
AudioServicesPlaySystemSound (kSystemSoundID Vibrate) ;

3.11.4 ErE

AudioServicesPlayAlertSound FRE A LIIEN —F A E SN EEINER T
(Alert Sound):

AudioServicesPlayAlertSound (mySound) ;

IEWMBRAE3-7 R, MHERFEZE, RESBHOTREREENF &, mMA
A REE SN, SR EE—BOER., 7F iPhone L1, WRMH IS T Settings > Sounds >
Vibrate on Ring #£7, A ZREBELELFHES . HAERIEFIEEAGEMRMEEKE
WHEE, WATRIWARIR-RE, RAMA TRIBERZE, AP LURESR T .

fRRAR 3-7 M AudioServices KEH AL E. By, HEERDIHRE

@implementation SoundPlayer

void _systemSoundDidComplete (SystemSoundID ssID,
void *clientData)

{
}

+ (void)playAndDispose: (NSString *)sound

{

AudioServicesDisposeSystemSoundID (ssID) ;

NSString *sndpath = [[NSBundle mainBundle]
pathForResource:sound ofType:@"wav"];
if ((!sndpath) ||
(! [[NSFileManager defaultManager]
fileExistsAtPath:sndpath]))

NSLog (@"Error: %@.wav not found", sound);
return;

}

CFURLRef baseURL =
(CFURLRef ) CFBridgingRetain (
[NSURL fileURLWithPath:sndpath]);

SystemSoundID sysSound;
AudioServicesCreateSystemSoundID (baseURL, &sysSound) ;
CFRelease (baseURL) ;

AudioServicesAddSystemSoundCompletion (sysSound, NULL,
NULL, systemSoundDidComplete, NULL) ;
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if ([MPMusicPlayerController iPodMusicPlayer].playbackState
== MPMusicPlaybackStatePlaying)
AudioServicesPlayAlertSound (sysSound) ;

else
AudioServicesPlaySystemSound (sysSound) ;

}

@end

iPad 155 R X LLJF #9 iPod touch #f R il i AW MH A S RIEHA T, BAZES,
HREfHRA EHEE. F—1M iPod touch (RHIIEBRRARERBIXFMES | ) SEHS
i B — BARE A E/RIER (alert melody), FFilid HALRREBIT ZE T8 AT .

FEREHCE R & AR, 10S 2 A SRR ATH & A E & . RBAOTIN R 5 & EFEREK
TR, MAMTUBCHIERERE, MARRGEE (System Sound).

3.11.5 FER

FIRAE i0S EHEHRM ARG ER, ATRESAEMER . N Tk — [, BATAT LAZERLH
RFFIRIL R a R, Seffl—BEME S, XFERNIE, MERRRRATNHASHEERT .

@§ # iPhone FE M KB &, ER/FERLFINAMNRBRFFXTF. WRTFT, B
LEGHRA R BEHRETET. RS iPhone FXAMBAMNT X -, BRI —<CEH
RETFLFEHE K, HLEKA AVAudioPlayer X,

3.11.6 BEEHRS

T B RS T . RIVMLLE dealloc ik B AN XN, LIEAEN R AL A
B SR BRIV IR, B ARG A R%E BB S A0 A, I BB FE M0 R
R,

M FR LN FRFR, BEEESTREENRFNEGTE — ERBILAE S
B, RS EHEZDNE. BXT R —en R, NAFERE e 5 2 5 Rk
HEET%., FRVABREN, —EFEFEFTRBENBRAE, EHAZTHEERRZE,
%5 WK FLRRT .

FEFRRAD Xcode H1, i0S HILISEE S5 4 AR T .

3.12 /&

AEPLR T EMNARF REEFRMAPZENILFESZ. KEFST OES R, i
B v 25 RO R BEALHIR T R P (RS, FHER AP B8 BN, A2 rig fhagix
SeFE GIRERE R T NS ESBOR, XFIM T iPhone FTHFA i —LLTfE, HE¥ITF—FZ
AT, K] LASE BT T LA A
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m YTEE P SL LR R R, TR A ENIRERES AR R, TR
BEAPMEEN., 2% AR UIAlertView JIREAE, (HRESLIERRBR,
MEMRES . EMKFAEATRHTN, RITTLECHE —FIEF RS SWAE,
DA(ESE I —Z3E 5 R 0% 1 B AT 4 fil A ER1E A .

w BANE TS5 LLEGFERT, AR 2T K& RO AR AP Bt 7 3 AP B B BT EIE
oS #24t TiFZ i =, 4% HUD ( heads-up display, B3 H BU7EF2 ¥ i) i _E A4

BaER). REE EMFERAE U E IR R B . ATNOZIEAE S P AAE GUI T
(non-GUI element) B EIHFAYLEFRE, DLk PH % R4/ . WRA T REAIEE, &N [
FH P 45— a] LUBRUH 2 RT4E 55 09 FBL .

w H/RATLAH—TFAVLER . RA SH5A N m P Rk ER NS, ANZBRE
ile R AAYENILER BAEE, 2P RISESIIRIFERR, RN
WA, .

» REFREANFFEASTE LA E NNV HBFIRITER, M EREOANIZIEEN]
SN T . REZRER UIview SEH RshmZ RAE ETA HCBFRHESIE
KR,

w I S RITEN SR E R SR TFEE A DRAFEE VBT . &
WMARGFH, A&THE iPod AC KR, FTEAEASTTE P IEER U HE &Ko
FIRTEE R, #nEEBE Mm% T, RIONGZGEE S SR E, AE
2 F P BB R A
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ﬁﬁﬁﬁﬁﬁgliﬁiaﬂgﬁaga .....................................

FHEFZFALLGEAN UIView REHFRAE OS BEMRERTBERAR. AZTHEMNLITF
WEPHRILE . RIGES TR .. BRI RRE )RR, e T MR E 2Z E R /EFED
FLEEfER . REEB, FERH a0 H 2 HOL AL B A R 75 B — 245 [al HE AR AY,, i
Ah, BE DSV E B EZE RS 3 AU s i () 2h IO

S EWHSNA Auto Layout (ABhfiJR), ER—ERERRKES, KA THEHKH.
ETFARMBEAR, XGRS, JFEHF M SDK ik i R F e A m i v =X,
ARG STFEB TR AN . FRATE L LR ( Constraint rule) Fefik Fim., £
SRS B W A HEA 7 X A4

T FH Auto Layout, #J0i% AR O I AU FEACE RISFMES, B X0 FHEH PR

IR YR E R ER A,

4.1 H#MEZE%

RATAT LURIBPRZE LR M 10S Frdr. MEME LR, & FpHLEIERAKIERE I E Ok
HEfEg . PrA PAEARAT LA T4, & T RUE BT A . ISP AN A9 &P E#
A—mAFIIR, ARRFENTERURE, — P MRETUSEEFESSTFRE, BTUREE
AT LA . HRIE Z 18] HEAR 7 2 A B AR OGRS BRE o

TR PR IR o JE = RTAUT BR 6, R R BRI S HIR (animation cel, il
TEBEHE . ShE ) —F. Fazhmnt, RITSERZSKEVNRTEBLHREERE, RE

. © AEFUE I (geometry) —ARERE “fiE”. “RAP" XUFHAHES LMME, SL0UELE
B “ILfrE” FEARSE MR T
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W ETFREGER, BHERTF EEHRSH —FONE, LMERET I ERESEDE. il
A LAE A A ERESE B e S AR T B ER ., BRI, JT&E AT IR
P LR R H— W aNE, REHHLEBGER, L=4ERANRIEER .

Bl 4-1 LU B N5 7T — 8 e B F e, e EA BT
UINavigationController AR, HAMENHUETHHESTERIGERKN . HE (&
BRI 2 HITiE) ASA FAE R R . SARE T R EbR e s i
WHHEACHTHRE., XEYGRGER, SR TENMEFR GUL

- LY L e ™
Edi To Do - Add
Pick up milk @ »

Call Anne ®

B 4-1 HEANTHREZRREHGEER, DHMWEREZE GUI

BFHER41PH T E41 PR E TR & HERER. XRG4 T 5 fY
UIWindow JF4f, ZIHENTHEFMMAIHES . HHEMRGEMETE, SRASMENT
2%, SR LAHREALT SR 3 %, MRMAEINIAL T4 4 &, HARPIA-BITAR AL T 5
6 %t HHEAPEFLYMFR i0S AR, ENMEERSHAERR&E SDK H shyshnik
£H. BN, UILayoutContainerView B2 M FREANASHEAMEMAI. 7 SDK &,

B UIWindow SLBABK—E5 .
BEFEBEE 41 UEMEFRENAIHAEESR

--[ 1] UlILayoutContainerView

----[ 2] UINavigationTransitionView

------ [ 3] UIViewControllerWrapperView

-------- [ 4] UITableView

.......... [ 5] UITableViewWrapperView
............ [ 6] UITableViewCell

.............. [ 7] UITableViewCellScrollView
................ [ 8] UITableViewCellContentView
.................. [ 9] UILabel

________________ [ 8] UITableViewCellDetailDisclosureView
.................. [ 9] UIButton
.................... [10] UIlmageView
.................. [ 9] UIImageView
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............ [ 6] UITableViewCell
.............. [ 7] UITableViewCellScrollView
................ [ 8] UITableViewCellContentView
.................. [ 9] UILabel
................ [ 8] UITableViewCellDetailDisclosureView
.................. [ 9] UIButton
.................... [10] UIImageView
.................. [ 9] UIImageView
.......... [ 5] UIImageView

__________ [ 5] UIImageView

----[ 2] UlINavigationBar

------ [ 3] _UINavigationBarBackground
-------- [ 4] _UIBackdropView

.......... [ 5] _UIBackdropEffectView
__________ [ 5] UIView

........ [ 4] UIlmageView

------ [ 3] UINavigationItemView

........ [ 4] UILabel

...... [ 3] UINavigationButton

________ [ 4] UIButtonLabel

...... [ 3] UINavigationButton

........ [ 4] UIButtonLabel

------ [ 3] _UINavigationBarBackIndicatorView

HEEE A HENRARERTPNIFZRITIRE. I THEEE, £FiE
ENAKRET . B& 0 RE&HE R UlTableViewSeparatorView SEfi, XSrFRLRE T

UITableView, Efil—MHEES 5 %K.

4.2 AU ITER: RIRER B R e 2 2%

FBIUEEHAERE FHME (aview.superview) fIF K ME (aview.subviews),
FATAT L3k A bk i B E BT A T RAE, DA — R R S B 4-1 ARAE AL
W fRRTTR 4-1 STEX KRR E F S B E BT AR, e AR - F A E
AR G0 P i e, 23 16 0 4 E . 3 AR AT 2 i T 5 SR AR A AE T 2R AT R
(NSMutableString) H1, Ffi& 45 €A Ik

BRAR 41 REAEEEH

// Recursively travel down the view tree, increasing the

// indentation level for children

- (void)dumpView: (UIView *)aView atIndent: (int)indent
into: (NSMutableString *)outString

// Add the indentation dashes
for (int i = 0; i < indent; i++)
[outString appendString:@"--"];
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// Follow that with the class description
[outString appendFormat:@" [$2d] %@\n", indent,
[[aView class] description]];

// Recurse through each subview
for (UIView *view in aView.subviews)
[self dumpView:view atIndent:indent + 1 into:outString];

}

// Start the tree recursion at level 0 with the root view

-~ (NSString *)displayViews: (UIView *)aView

{
NSMutableString *outString = [NSMutableString string];
[self dumpView:aView atIndent:0 into:outString];
return outString;

}

FEFFI B 4-1 TP RER AR R 4-1 RIS AT R . /RATLIA displayViews:
Jr ik IR A 4-1, AT DA B SR B R L, UG AT D AR R 5 A L
=8

§ H A4t UIView 8y Category, 4 % UIDebugging, CEH@EE T —4 “BE” ¥
%, "4k recursiveDescription, 3 £ /A 7 #§ { Technical Note TN2239) X A%
( https://developer.apple.com/library/ios/technotes/tn2239/ index.html) # it: % 7 % &
HHEMNERFUE, FEFNNEN description R BALERZF, XHH
FAEMBREBITE4I MU, REATREREMZEEEMZ S, B TR
N “FRAEFE", RN ZEARE (debugger) XBMA. R ENAERFREZER
HEMBTHETEANF®, BLATHFHEFEZ App Store E4, FirAEH 57
FHREEAC. AT E4 TREQ A EERN, ERE, MEMRAER T EH
MRl

SREUEIR S =S
if7 [¥] https://github.com/erica/iOS-7-Cookbook ® T, H3TH “ C04 Views” X3k, B
B G AR P ORI F EMA N TR IRE .

BE XIB REERPHAE

fRZ Xcode /1 27 Interface Builder (1B) H [ €1 240 K AL B #1848, IR XIB 304
R oy Am, mAREZEARFRBERS . T X BCHER AR E 4-1 frig
BEAY 7 BT DA 3K 2 T TR n AR S A 4 P
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UIView *sampleView = [[[NSBundle mainBundle]
loadNibNamed:@"Sample" owner:self options:NULL] objectAtIndex:0];
if (sampleView)

{

NSMutableString *outstring = [NSMutableString string];
[self dumpView:sampleView atIndent:0 into:outstring];
NSLog (@"Dumping sample view: %@", outstring);

}

UIStoryboard *storyboard = [UIStoryboard

storyboardWithName:@"Sample" bundle: [NSBundle mainBundle]];
UIViewController *vc = [storyboard instantiateInitialViewController];
if (vc.view)

{

NSMutableString *outstring = [NSMutableString string] ;
[self dumpView:vc.view atIndent:0 into:outstring];
NSLog (@"Dumping sample storyboard: %@", outstring);

}

R J7 S 4-1 BT EIACHS B A & T FAEREDI A9 XIB BSOS 3535 7T A 174
MHANE, ARZTEEXBA, FEKRLE B QIE 8 R w2 W5 I8 )2 451 Xt
DA

43 fRoITE: AT

PER B4 R R FHE, FERE#EE subviews BERBUX N L. R4
S ERME, REELHIH R, i E 2 E AL 6 NS E1#E subviews
B P AL B A AT . 3 S PR P 4 B M S Z AT AR R 2, B T AR B B A 4 B th
R TLHEF. RESKLHBABRMERNN FRE, REHLHMVEREEN
FHAE .

subviews JEME FUR RS FTHLE A B T EAE. AeHE, RIOAUERIRBGEME K B
FEFORE, SRR T E A F L . R TR 4-2 g 5 Y allSubviews () f&
AT BRI T R, AT ASERE A EME N 2B T EHE. FUFEMEENRE (i
2 view.window) FSECRIEAHE, WL H Hi% UIWindow SR B2 T /EAE.
WERTF R E B IFENFENUE, A REA B (Slider) M4 8HEMEN, B2
E 3R SRA L.

i0S i HEF—M HA — 1 UE, EANEFTRSEEILIUE, mME N IE T imY
WAEFEZNE, FLol En] fEiE 2 R e & Z A AR AR . AT UAEFE D UE X S
P, AR S R AT R . RS 4-2 B allApplicationViews ()
PR R S X 425 /). 8 [ [UIApplication sharedApplication] windows]
BpnT RS — 8, HoSAMNARFH2HUE. allApplicationViews () pR%I£H
R, FFAE I A9 B N B A GR [R5 R AR 5 B
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BRAR4-2 STHRAFTXHIREH

// Return an exhaustive descent of the view's subviews
NSArray *allSubviews (UIView *aView)

{

NSArray *results = aView.subviews;
for (UIView *eachView in aView.subviews)

{

NSArray *subviews = allSubviews(eachView);

if (subviews)
results = [results arrayByAddingObjectsFromArray:subviews];

}

return results;

}

// Return all views throughout the application
NSArray *allApplicationViews ()

{

NSArray *results = [[UIApplication sharedApplication] windows];
for (UIWindow *window in
[UIApplication sharedApplication] .windows)

NSArray *subviews = allSubviews (window) ;
if (subviews) results =
[results arrayByAddingObjectsFromArray:subviews] ;

}

return results;

}

// Return an array of parent views from the window down to the view
NSArray *pathToView(UIView *aView)

{
NSMutableArray *array = [NSMutableArray arrayWithObject:aView];
UlView *view = aView;
UIWindow *window = aView.window;
while (view != window)
{
view = [view superview] ;
[array insertObject:view atIndex:0];

}

return array;

BT RIUE R FREZS, RIMATTUERGMRERER FIBAIME, UIView
MR B window B TEFZMEAMAE. BT R42HE0EE T IHREN
pathToView () pR¥L, I LAE AL & 2% 40 B i & 0 BE AR e — (30 A B, AR [|] 45 8
Ho ATHEXKKRE, RS RE N LI superview, &M ZME FFEK
UIWindow ZZHi A 1k .

At BT LAGE i 55 —Fp Ik A R AL E R 19 L R IEl. UIView i isDescendant-



F4E RENEREDERR < 125

OfvView: Jy ik BB FINT i MATE R B AL T 5 — M E KA RZ F, BERSREFF AR
BRI B E 4%, 207 Bt AR RRRAS Mt T . XA J7 iR B TR SR A9 AR /R (. YES RN X
WE SR E LM SEERHROITUEZEA L TRER, EREEN TR,

4.4 FH-HLKE

UIView 2 HEA FE HE T HAF R EWERIFE MU, BATATLUE S X 277 3R
. HEF . BERAE, FEMRERES. WE 4-1 Fn, RERERIGE T R 2T .
REAENARFBEUMEZENER LR, RESERFPFESINAERR. TERi1K
PRUFANAT 52 B H DL A 1B B BRAE 55

441 HIFRE

EMEX R FEJEAH addsubview: JrEkRIRTINFHLE . &5 B BT N i 7L <
BAMER R, WY, XTFHRESHIERA MM FREZ B BmEiEr9
EEAFIHMAI B, ABARTLAE A SDK Fridfitiy T3 =T H ¥k

B insertSubview:atIndex:

m insertSubview:aboveSubview:

m insertSubview:belowSubview:

X R RR R R A FE R AL E . JF & AT LAAHXT T 55 — > F I EDRTE E i AR,
AT LA%E B F 40 B B X TE subviews $UEH MR THRfi 8 L. above K& below Jiksrjl
LW FRERBAR S — A FREMIT T BUE . N THEASZE IR F B, HA#R
YESMER TARiE, (ERIZREHFASIA I B,

4.42 EHERMBRTFIRE

P EER R PR, BFSEREENHTINE, SEBBRILLYE., i0S SDK
REE T 2R B Ok e MU Le M, FACE AT LA SR ik E I E O A B RN
m [parentView exchangeSubviewAtIndex:i withSubviewAtIndex:j] /4
0T FH R e A L E R L
m bringSubviewToFront: } sendSubviewToBack: J7ia] LIIE FHE RIS
m A [childView removeFromSuperview] ¥, AL FHEMNE 20 E F
Bk, BUFREESRERET, BAaPITELBREE, EMSNFRENEL.
HHE. BmSBEREREZE, RESAELFERE LA, DURBSHEE R RED .

4.4.3 UIView NEIAESX

M0 B R AT AT, BRGEET LA AR E L &4 1A, i0S SDK #4754 3 7 ik
R R R AT LA a5 Sy o B R PR 0 A 3 L B - B B 9 AR 3«

m didAddSubview:—— R A At addSubview: JyEEak F—7 #2698 LA
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AT R S M 1) Fe AR B T — A, IBARG ST ERALE LA X
ANk BATATLAFE UIView MFRBEEZ O E:, LUMELEHH 90 E ANk ) it
fie, PUT—LBIMIERIE
m didMoveToSuperview: —lIEH A LI ENFHERE S E] 5 —DHH LR
FZTF, IARGEMESTETFORE ERAZI S 70 ] AR 75 =k e 3
B ERARE . WRTT R &I PR A R E R R, IRA RS WS AT,
R - FHRE K superview & nil,
m willMoveToSuperview: —7E K R AS I FRAMERT, RESFHIZG 2.
s didMoveToWindow:—— ¢ [ [MliERfHLFN didMoveToSuperview #{h, {HRH Y4
P A sh B H AL E S (Window hierarchy) i AU M #HHE FRMER, R4
A&WEAE. mREET AirPlay FEARTER G ZAFE LRRAZE, IBA—RET
BERHBEXA
m willMoveToWindow: ——7&FHLIE B RS Sh B Bl o Z At , REGESWAZ I
m willRemoveSubview: — IR EAFHE B W E R ME SR, ARG S
e AR E R
XEFERASRE], Ri—ERFEAR, ENEEEEHR EXIT, BERIFEE LML
HITE FOLE R i E TR 2, BRI A E S INET AT N . 5 Window A5 36 AY [F1E £ 2 H
FHE R I —A UIWindow H SRR FERRAILIET, 5] G e 00 I i e S 48 A ol A AL T 45

4.5 P b 2 OF AR LI

iOS SDK & T —E# I, liEdrs (tag) KERTHE. RERNFRUES
BT, —MOoRvE, BAOIERE. RNMTLGESHER —
tag MR EXMrE, AU, myView.tag = 101,
fEIB 1, FRATAT 8 i Attributes Inspector 2 1% & & A9 bR 25 .
4-2 7R T WATFE Attributes Inspector FUARE DI g EPREE.  F 42 @i IB #) Attributes

PREFERTRE S . RERTE T 0 X Rk E, Xt Inspector AR EERE
Tl E R E U, HARSEIAR 0. ETEEKN PRgE
ZAnar g P B e BR8P B A AR M PR, B REACHRE, L& Uviview F
KR ELBIERRERAT FAStnid, SFAEMSMEGEAN. BRUEFBEARSEEMA
4, BRAAT ARG E AR MFRE, EIRATREGE X 7t A P R E ) B R 2R — 5. &
Fal LE ] 5 B A —ZEE R B switch i&48], LIEARIEARZEMUE AR E AR

ERARRDEFUREEERE . EHEWE MR FSNEIAE UIAlertview ZH, %
REHAn R EERN 1, 2 F0%, BRELERALRMNET . (WIFEERARAR
R EAR RIS B B T RN, BRI FSER A R MRS A v, T4
Al A4 B O AIPRZE(EM 10 5% 100 FFf, SR 2EHEE— F3E R 2 5 0T B8 F 2 1 b2 3
H1E.
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RS RERUE

ATWHEZRE, RITLCAERTF BREF AP Rmocit, Biel HEsmid R E ki
FHTHFUE., viewWithTag: k] LAZER M E I TA TR PARIEIR SR A R AL
MO, 8IFdE2RER0, LBV ER SR EN FREAZ YT RE N EE TR,
T EMAKREER AR, RATATLABAA (window viewWithTag:101] ifE4], M Window
Fih, EEBNRRBE LIPS0 SRS RIREER 101 BRI E. Rk 2110
F#EP A RIMPRSE, ABAiZ %2R B SR B A .

viewWithTag: FkME—RIBLEAE T EREIMHED UIVview R, WatRUL, HEH
HE RN C R E LMER, REARMEM. fln, RIFZEATEXMITREER
# UILabel HAIHE H A

UlLabel *label = (UILabel *) [self.view.window viewWithTag:101];
label.text = @"Hello World";

4.6 fFRITE: M RICHEBLT D HE R B 4 FR

BUARE R —FRBIPE N R ERETBr, (ARLLETT R #H B2 3 4 F AR R kg
RAMEX R E L FRIGFAE R AT AL BN SRR 2 52 B —Fh RS L=, L
EMETT R HERES B B . XHF—3K, WATEARFER “PREMER 101 BIRARE" T,
T2 T A S AN FF A5 4 B4 MU 4 Ignition Switch (5 KFF3E), X A~% FA & g REiA H A
&, THSEHBTFHL, EREEREY A3

// Toggle switch
UISwitch *s = (UISwitch *) [self.view viewNamed:@"Ignition Switch"];

[s setOn:!s.isOn];

FAVRE 5 BAES UIView BN nametag J@YE, J & & 7T LAk B8 2 FRok &E 4R 40
A Hr BB R B Objective-C 12 17 18 7 1 B 1 A9 AR LS KX R (associated
object) PR¥E°. ERY NENEGRE T category 2, AR RESAH B EE— Nl . R0
BAEBARBHFN—DEAER, BEAREZQERFN TR, HBCKETRERAFT
7 HSC Associated Object ML AT 2 M2 BB A SEHIAE &, & HERME T —fEA
Xf 5 B B A8 X Z AME SR (E X O TF- B, IF &3 AT AFEAF A AE Ak i 0015 B K 2 24 iy
XAXR L.

YR 4-3 § % UIView B & T category, PASEHL nametag, X4 category
UIView {7 44 nametag MIHT B, JFilEidHH 36 H) Associated Object BF %3k 5L B i%
B, A, EXRRMT viewNamed: Fgk, AHEARBEHK IR FHE . XH
B EREEIHETRER XM AR R, HREAEAHRSHEFRFERTHE T
A,

© Ek#EAYRE objc_getAssociatedObject K objc setAssociatedQbject m¥l, — iR &
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£ Interface Builder PiZEMEZFR

BRERTZFZE, RITKEKBAFRRKRFRE, MARHBAY IBOutlet 5
BIAERT ., (ETHHMEED SN ETES M EES 4y, WAEARTIHSHEN.) &
ARG EE T —BumCES, AL YR I 4. IAER LI7E 1B B eI
FFEFRIAFR (AR Ignition Switch) & —METTHIEHE. ;

B 4-3 A T X —#fE, P EEWE, SRJ5 4TI Identity Inspector (A] il i View >
Utilities > Show Identity Inspector 32 #3717 JF &) . & #| User Defined Runtime Attributes [X
B, RiG&E “+" %48, BinFEM. i€ Key Path %4 nametag (ffR 7 E 4-3 &4 XT
UIView K45 category, TiilAb#) Key Path B Fl category 1 it F i J& M 45 AT ), KF Type
N String, FK Value i WM EWH 2 F. RAFMOES. BE, RAITHATLAEAG S
{#F category HLFTE XK viewNamed: JEiRBUF REMHUIRHRET .

Custom Class
— Class [USwitch O
identity
LN - - o | i
User Defined Attributes
'III" Key Path | Type | Value
nametag String Ignition Switch
-

& 4-3 it IB /Y Attributes Inspector, FATAILUAEEMEREIRE . ok, AT LIFE Attributes
Inspector HLTATfC B User Defined Runtime Attributes, F-7E#2F U EiE 3 KVC HlH ( Key-
value coding, F{EZH) HARBGXLE(E . RGEMNE XIB AR, £ i d

BRFR 4-3 A UlView RN ZIhEE

#import <objc/runtime.hs
@implementation UIView (NameExtensions)

// Static variable's address acts as the key
// Thanks, Oliver Drobnik
static const char nametag_key;

- (id)nametag

{
}

- (void)setNametag: (NSString *)theNametag

{

return objc_getAssociatedObject (self, (void *) &nametag key);

objc_setAssociatedObject (self, (void *) &nametag_key,
theNametag, OBJC_ASSOCIATION RETAIN NONATOMIC) ;

}

- (UIView *)viewWithNametag: (NSString *)aName
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if (!aName) return nil;

// Is this the right view?
if ([self.nametag isEqualToString:aName])
return self;

// Recurse depth first on subviews
for (UIView *subview in self.subviews)

{

UlView *resultView = [subview viewNamed:aName] ;
if (resultView) return resultView;

}

// Not found
return nil;

- (UIView *)viewNamed: (NSString *)aName

{

if (!aName) return nil;
return [self viewWithNametag:aName] ;

}

@end

g HAH—FANERL WY A%, REAEWRE CALayer th 4 #k, T £ H Associated
Object #lL#4|. CALayer S f|# /> name B £, #4 f kX 4 F B # CALayer, &N
CZH, FELY AN Quartz Core # 3k, £#RBF, TRt view. layer ¥ [fx 4
CALayer,

4.7 HRE LR AE

HEERAFFIAT Auto Layout ZJ5, FFAE AR T EARIFNRARFE EH2 6 540 & 1 F
HAFE T, Ak, FeFR T, RITEEFEEEZEGMEA LR, mE, ERAH
FT5 | AR —2E35r APT (Hhn-5 ¥ A0 P B R A SRy AR LE API) #E5 Auto Layout Bt &5 A
i, B, RN Z R — RV R R AR A B A T 5

JUME e X T HEE M E ., MEAR TR . BMERM T Auto Layout, iX
SR WAKIR AR, 7E Auto Layout 85T, ENISHARRGREM. FEERBEAE
BXURME, FFLAMOR T AL B ZR X L BT s L el 28 4

BAESUER, B TFREME GRS, FrUERRBE, HFmREESFrsEar
3, TR, RIFTEMFARRSE, BEZMAESMIENEATR. UIview KIBHETH
AMRERENE, FTEXSHRAEHRHE.
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AR EEE AR SRR i s . HEZRHAR TR e BE, iR B L B A AR
AP E . RERREE, MAHXE bounds & center @455 LT A E AR F
HIHEZRH L LA AESRAE B bn AR P LTl o 3t K b B AR —ilE

YA THEMELZE, AESEHAC, UMERBOHESRMS. B0 frame /Y 58 5
BRT, BAMERESHM, BUOERNMVEET, BaREBREBhEIHLE. HEMY
frame %2 T HRE . AUEKNRTHARRTH ERREHR T, ARZFRFER/NBRE
WE AT LR, tal AR/, [FHE, Bl ERME R, WaTblh ERE /N
FHEE R ERAEE R, Hal X & ERREmaA. FFERE LLER ERA
El#) clipsToBounds R MRMRE FHEIRI P MAZ, W RRAE AR ERTEE .

LA/ transform [k, L EH AL H 5 OR GBS, A e
3 AT FH S R AL ) — 4 JUAT4FAE . it AR, AT AR ey AR, el AR H S Ti%EE,
AR R, BHEARS transform JRIEMIERD, BIATSE4mE SCH P A SEA - T AR AE

471 #EZR

HELRAETE sl RA L B A SR R PRI IS . RO CGRect S5k FARHMELE, H
ZEEHIR CG R R A, B Core Graphics HEZEAY—#4r, CGRect M JF A AR AL, AT
HREA cGPoint, HPEFHMAIRMMPLIR, FHERN CGsize, HPEARMESHE. X4
£ Auto Layout T Z SN ME RS, HATER STESEY UIView Z )5, L rect ASH
SEE A initWithFrame: g,

CGRect rect = CGRectMake(0.0f, 0.0f, 320.0f, 416.0f);
myView = [[UIView alloc] initWithFrame:rect];

PR i A PN R R T H AR C A CGRect R, B frame fil bounds, Hi
HHREAZEMXHET, ENMSRBLIERAR. frame B8 0 E 1465 R K E
XKy, T bounds M4 YaTHLE B O AR R E L. STk, #LER bounds i JE & —M
BHRO0, MEMLRRSGEFMMNE EAFFG. X TFREHE, il Ulscrollview i,
bounds A] i< i H AT AL TE .

4.7.2 5 cGRect BXMNITERE
FERT—17 P IRA1FEF], CGRectMake () pRELA] LIMRYE NN SHORFRIEL, X2
Boor BRI SRR AL AR . bR, IR R, R OIEEAELR T BT G R . R
T CGRectMake () Z4b, A —LEHETTERIREL, AT AFIRERE CGRect K frame:
m NSStringFromCGRect (aCGRect) B[l CGRect Z5Hy#E i hy ELA [ EAE B =45
o TEVRYEHEE, FFAE T XA sR BT E B HEZRS TER B4 5 .
m CGRectFromString (aString) pREAILIMREBFAF BRI HGFEEEREE. mEL
VL AOHE SR LA 45 B B9 T U BFE NSUserDefaults BH, ARAT%Ty B AT LK% ]

CGRect,
m B [NSValue valueWithCGRect:rect] ANE A%, 1H T Al LI HEL 3k
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5 I B B (9 Objective-C XT 4, FHFHEIE (G BAFEEIIR4> NSValue Bil, &
JG, FREFVURERE, EXREBMB)FHEHA P . CGRectValue FEEATLAM
NSValue X4 B HUH CGRect 541K, X} F Core Graphics ) K 2 EE Bk it ,
L EBAE AL A R BN 73, )N CGPoint, CGSize M CGAffineTransform %,

m CGRectInset (aRect, xinset, yinset) pRER]IAIE N STRETE PO S AHE
BR8N KB EE K. R inset HIEMH, RAFERRLERD, FHHHA,
T FE R K :

m CGRectOffset (aRect, xoffset, yoffset) A]LIEIEH S5IEHEE X/ NHEEIE
i BARAEEI, xoffset K yoffset sfIRmEm MM WL E. ZRPARES
FEREBHHESE I A, b mT AR Sfe B2 1T B Y B SE R .

m CGRectGetMidX (aRect) f CGRectGetMidY (aRect) PRES; HFREUIETE Fh L &
FIBE AL PRI AL R . X P~ R BURIE & F R A ] bounds J frame BYHLL 8,

m CGRectIntersectsRect (rectl, rect2) ®] ¥| Wy 4 B /> CGRect 45 # &
EEMEL. KEHRTHTFRMMAKFENLABRAES. M CGRect-
Intersection(rectl, rect2), BIA[BHM AL ESH AL, HERAES,
N)3R [ 2556 % . (J CGRectIsNull (rect) fEHIMTHEERARSHE.) BF
Y5 CGRectIntersectsRect #H KM K E N /E CGRectContainsPoint (rect,
point), WRAEM G T HEZEM) HBIEZAN, IBAKKERE true,

m CGRectEqualToRect (rectl, rect2) FIkHEFANEIEEEHE ., 1% REE b
PIMNMER RS B B R B —H . MR REUAA CGSizeEqualToSize (sizel,
size2) J CGPointEqualToPoint (pointl, point2), B {14 % H T k& &
CGSize F CGPoint L,

m BF JLAMERER T H K%L : CGRectDivide () REMEILIFAEIE /3 MM HES>, i CGRec
tApplyAffineTransform(rect, transform) WA PIXFEETEAT ISR, 3+
FEREEF & R G R B/ NETE AR 8] 25 0 4

m CGRectZero BAMERH &, BAIF (0,0) X4, HE. MER 0. WREQRE
HE 22 A4 s 3 S RE W EL K/ AL B, AIRAPT A R ok R . (I H BEH

CGPointZero M CGSizeZero,

4.7.3 CGPoint 5 CGSize

CGRect Z5My Al M~/ NS IR 4L R, — 1~ J/& CGPoint, B X T MM IE A,
H—ARcGsize, BEEXNTHEMAR. CGPoint Hl x Fl y A Fr ki A 5 I ML &,
ifii CGSize H 1 M| & width } height, CGPointMake (x, vy) F 3 6 & CGPoint,
CGSizeMake (width, height) Fi¥GI# cGSize, RE X LEMIAETE EHLUIF—H
(AL EFIATT SE), ENGE XfEDE, i0S SDK HHA N EMTRARM AT, CGPoint A3k
FR(LE, T CGSize HIRFRRT. MITAREHEA CGSize ¥l myFrame.origin,

i F CGRect, CGPoint J CGSize #FRLHIA, BrLAW LIE MR E# RIS kK
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PR EA]:

CGPoint origin = {0, 0};

CGSize size = {100, 200};

CGRect rectl = CGRectMake(0, 0, 100, 200);

CGRect rect2 = {{0, 0}, {100, 200}};

CGRect rect3 = {origin, size};

CGRect rect4 = {origin, {100, 200}}

CGRect rectS = {.size.width = 100, .size.height = 200, .origin = {0, 0}};

R F A~ CGRect FELAHF]

5 CGRect —#¥, RHLAILATEH Ml JLRF G5 #1547 88 Z [B] K [E 5 2. NSString-
FromCGPoint () , NSStringFromCGSize (), CGPointFromString () M
CGSizeFromString () pREHT LASRATHEEHPRIE. B4, tHATLIHE CGPoint J CGSize

Pl T, RZIMR.

4.7.4 CGAffineTransform

iOS SDK 7 Core Graphics B [ SEHL T 05 1 A He e, D552 Hen] Lk — BB Ir R G
Bl A — B R G, XLEThRES I HhiE AT 4k shim A =4 sh i Z . UIKit BUAS #9055
AR 3 x 3 MR RE X UIView 2R HUR, Wt RUL, B R R EHRECR.
= AT EAH 4 x 4 4ERE, Core Animation # ) CALayer {if HI A 1F 2 Fh4E 4 . it
P 5tAE S, FATAT LASERT H X R AT 4k . R R iEi . REMER transform J§
P, BPATSCElARd. filhn.

float angle = theta * (PI / 100.0);
CGAffineTransform transform = CGAffineTransformMakeRotation (angle);
myView.transform = transform;

AR SR XL A L s T SE A . LA, A0SR b T B A RS X 400 B 2R A T e s, AR
LR i BT B SR i s R B P . RANAEGE R oA SUBERE IR 4 20 Sk IR S R 2R
R, RIEHER:, REHIEREREXR. FREFMIMEAT LA LRRE, HrhaiEEak
ERLER Layer @1, A, XEHEHAEATRITREEN.

AR AR, IRARTLAIE transform [E14i% A CGAffineTransformIdentity,
XS E A frame K2 2 & B BTHIME

myView.transform = CGAffineTransformIdentity;

@g EIOS R4, y BN A4 TH K, X5 PostScript B {# /A #y A 47 & S48 4L,
B % H Fo Quartz By L AR R A AR, T #FE B, Mac f# f 9 2 Quartz 4R % 4.
HIOSR&W, RAMTALA, WARAETA. iOS — 4 % 1€ Quartz X Core
Graphics 2 ) ¥ S4B M 2| UIKit, A X EFERAEXAMLE R EEHRR, TH
BREBEXRMHERE y#.
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4.75 MRES

Bajgiit, MARMER, TLRAMELIRRS, frame fil center EH M EHMAE
FIAsbRZR R E LY, Th bounds K40 | 2 B XY pr vl B 9 AL AR R Ge KA iR . HEZAME
H M E Z R —4~ vIwindow 3, FRATHAEA i0S SDK FrigftfyiF £ TR EFEX M
ERPRRGZ H ., convertPoint: fromView: Jyik Al & 78 5 — AR R A9 AL 45

FeBETEA AR R B A A . il -

myPoint = [myView convertPoint:somePoint fromView:otherView];

B ERRENROOE, BAFERZENSBIRKREERAVE, RAT
XREEmnyView WA ERFRVER. SiZ MR, convertPoint:toView: Jy
W EEE FH 55— P A AL bR ROk R A AL AR R P Y . convertRect:toView: &
convertRect: fromView: HFEMINEES iR 7 4L, B f1:&E A T CGRect RILEH
&, WMidE CGPoint RIZEH{A,

HEE, 0S HEMLIRRGES BRZREMNBRERSL (pixel system) RUHFF. HH
i, iPhone 4S K 640 x 960 R K ) Retina B/~ F, HAQ KRB HAY (discrete) ©, i SDK
#14# FH 320 x 480 % 4E ( continuous) AR R KR FRIPLARE, HWEREGHTTHE PR S
(point), X FACA Retina 78 FF AU &KL, BT & vT LUR & G & 9 B f R Fe AR e g
2, (BRI e LS B TS E AR R AR RIKAS I BB R B ERENiRE. TR
AR R FEE WM, T 2R 3.5 %) iPhone & iPod touch ik, B0 5 1944
B A HEER 2 (160.0, 240.0), TTERLA 4 B0 Retina 75 5% (9 iPhone & iPod touch I =,
O AR BRI (160.0, 284.0).

%E; UIScreen R # T £ hscale WEY, AXRXRTETHNBREFTESAARKR
GzEHXE. BLZREME, BNTURNEPEBLREAZENE LT (1K
KAET 1160 %Evd) R ZEHWEMRE LI, £FA Retina T THWNEEF,
scale & 2.0, T# 3E Retina & = F# & & L, £ 1.0

4.8 fRRTTE: BFREEHLPEMHER

MEFhEk THREMHESE, MiAR4 Auto Layout HL| H 3 LM ME, IBALE L
METUS TEMRT (AFREEMEGE) LIRMAE. Wi, RATATLUHTSICEEES

AN RIHESE
CGRect initialRect = CGRectMake(0.0f, 0.0f, 100.0f, 100.0f);
myView = [[UIView alloc] initWithFrame:initialRect];

[topView addSubview:myView] ;
myView,frame = CGRectMake(0.0f, 30.0f, 100.0f, 100.0f);

© KRERBEALIRELTRER, MESaE BN R BFRER BN . —iF&E
© XFMEE (HLin iPhone 5) MIMIEIRE R 640 x 1136, I & FEI A LFRZ I 320 x 568, ——iF#&TE
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ERAFS2AE (0.0, 0.0) FAIE AR myview HFHE, RIEHHESIE] (0.0, 30.0).

XA SE R A K . 10S SDK AR I A EF @B frame HINERE S
WE. R, EXENRAEMAIE. i0S HEFMHUERI TR REWER center &
. XEDRT vIview @M, AT LIEEBSERE:

myView.center = CGPointMake (160.0f, 55.0f);

YRATREIA N, SDK HL AN iZ At T —Ful o 8 3 R AR SR L B A B i =X, (B 5ERs
EERARM, NFROTETE X A C AR EEME category, BIRTSCELULIIGE . 10400 & 24 A
) frame BUH ok, FrFAARERES (origin), HILBEMUGH CGRect XEFE, T
EACES AT LA TR AT E 2 A BB A origin JBHE, SIF&E AT LI HORIKBOFHESAR
P A s,

- (void)setOrigin: (CGPoint)aPoint

{

CGRect newFrame = self.frame;

newFrame.origin = aPoint;
self.frame = newFrame;

}

e LRy RARE, EFEMEHT origin (JALA) XMEH WAIREMB AR, BAFER
NEPERMEM T “REMERE" X—26E, BAXBGupHEMEE N ZFESR (name
overlap) MR . AFAMEECISEHE FHXFE WAL, XERH TSR EAS EE, [F
AR R T (A REOE T POt AR IR TR SR 9SS . RS HIER N PR, AEMA
XFES S| KPR ZFR, MRMNIZGROEESEA RN E FE4E YRard, XFEABT
5 P ERACHD [F] AR A LS X 2 F .

P X S, AN FHHHC R R ) of Bl B S S 19 IR LE 5 JE X 88, ALK i0S & A a4l
ME S EL . A& E BT B 2 mnT LAk BHRVE R SE PR AT, 2R H Cocoa
Touch AbHE

4.8.1 BENBENORYT

o 8] B9 — Fh I g 2l i frame Al bounds REHIME KR . Fifdid, frame
LA E RO B A bR RO E LB B . A frame B &R (0.0, 30.0), ARAA
WAL AR E S ERAEX ST, i 502w E A E T 30 . 7E9F Retina
BRBEE, XM T ERUE A TR T 30 MR R, MAE Retina B L, WKT 60
BE.

bounds J& ALK A C H A bR Rk E XA, Hitk, #LE A bounds @M (B myView.
bounds) H origin —&#&F=Z (0.0, 0.0). X FREZEHME K, bounds il #B -5 M
E R LR, kR frame B9 size BYEAARN . (W FRESOREE, EH A REXEER,
filtn, UIscrollView YRR R GBS 24 A0 AT LA 7R SR X —fB 4. )

J% frame 8f bounds BRI EMMAE MR . SEFR E, RATEBAR X L4t Fy ik
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B size FB. SEIFLARIIIRER FTHIBIINERDL, AT AR TRk,
LIFRE R H BRI R

- (void)setSize: (CGSize)aSize

{

CGRect newbounds = self.bounds;
newbounds.size = aSize;
self .bounds = newbounds;

}

WRFEAE E BRERRE L, M RE MBS TEMRS, BARGESHSEHZR
Bl ZRG00 AR 4 0 ] B BT UT TC 4 LA B A 4 B i # 286 ofe 2R S 2 o R b i) 0L I 3
e, ERBHEMNGME, F25 FEREIRH RS, Wi, REMATESED
FHE R FTOEMEE . BB T — R 5 bR a5 8 1 A BUE LA R AR 75 AR 7E Auto Layout
R

m autoresizesSubviews BMHRE T YMIE M bounds KAk, HAHFHRE
P =PIk

m autoresizingMask JRMHRE T Y FRME R bounds HAEfLET, A< Bl R Z a0 fa
MR . RINEELFELARRGEZ S, BAZBHERR AW, i0S # Auto Layout
RG2S HBEBEHRT.

m clipsToBounds pR&HRAE T R G2 N %L T 9L B i i) 4t & bounds i #B
rEAHR. WMRIFE T MK, BARGE RSO TAME bounds Z HEIHG T
MENE SR K, FFRETUEARE EEAM sizeToFit Fik, SHEHARK
BER/N, DMEHETA T E #R RS PR .

m contentMode J& ¥ 5H AL XU E 4B BAERA KK, Ao EEH TR
MER cCALayer (tHEtRHAAENIAE (content bitmap) 7E bounds K& A: AR K 7 iZ 1N
fJE% . FFREMLUE—RIMLE "W, " LR “HERN" MEmZ h e
ZRERRE, XA R BRAERRSE Ul InageView BHE AR,

JE 1 B 8 bounds £ % %| transform B ® ", T transform B2/NFA T & & H
ErTANEFEE, B ERD transform RABENENFR, BARTER
B EBENEY frame 7, EMTHLFEFFELTHNER., (XEHER LS
W— ek rik.) o it, ERATTEHRZ)E, frame WEEEHFEX LT
fobounds R A XA T . wREGCKNENHE, BLAAFTHRERFR: A
H f % 5 % E ¢ frame 2 bounds, K )EREH center (F 0 K), REHFEH
transform (&),

AR, EREASRERIMBR A SR EZ AT, RAITEEBSCE N, A, B
FEEH ImageView i E| AlertView B, A T RETZEA SR 58 & Lk A5 00 T HE AT & e JR
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HZ, RATTAMA TS, & Y Hhas /L i e B R TR
- (void)fitInSize: (CGSize)aSize

{

CGFloat scale;
CGRect newframe = self.frame;

if (newframe.size.height > aSize.height)

{

scale = aSize.height / newframe.size.height;
newframe.size.width *= scale;
newframe.size.height *= scale;

}

if (newframe.size.width > aSize.width)

{

scale = aSize.width / newframe.size.width;
newframe.size.width *= scale;
newframe.size.height *= scale;

}

self.frame = newframe;

}

4.8.2 CGRect S5thi)eg

AT UL, UIView LB T CGRect Z5#fA, MiXLHMAET A E origin K size
FB, XFNFBRAXE XMER frame, FATIL#IT CGRect L5k HHEA MO 4.
A RES—FH, SHREBHUENEE, UIView HEKIFEH center BHRIEA DK
T O S . FRBTEIH T E T, Core Graphics 3 AN IA K FR0s 2 SR AR JE I (9 3= 4
4, FrLA Core Graphics HL P4 B A4 R 5 H BE 4> 5 SR BUETE Hh 0 £ 7E x BlRD p Sih 7 1) b A AR 4R,
A BB E RGN0 5o

AT AN EE—FP %L, 7ERET RS H CGRect Z5HARIIEF L& H) UIView MR Z
(AT He . FHAETE 0 20 x ARAR(E AT y ABFR{EMIEE—> CGPoint, BJAJSCHLMeR%EL. %
REEEZ— S5, WEREE, HiRFEH A

CGPoint CGRectGetCenter (CGRect rect)

{
CGPoint pt;
pt.x = CGRectGetMidX (rect);
pt.y = CGRectGetMidY (rect);
return pt;

}

FATAT LAY UTIView B TAET EME — A FR %L, I RHEBSEIHE ) F .0
REBSEL ., Widt, RINZERAEBHBFOCE, BXERRE SRR ARL
7E F BB RMESRZ N . R T ERBSZ AT Mall, =TT X Bl — T M AT A HESE
FERE BB BT 0 A2 G S T4 -
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CGRect CGRectMoveToCenter (CGRect rect, CGPoint center)

{

CGRect newrect = CGRectZero;

newrect.origin.x = center.x- (rect.size.width/2.0);
newrect.origin.y = center.y- (rect.size.height/2.0);
newrect.size = rect.size;

return newrect;

}

#RJ5, H CGRectContainsRect () AW ENE K frame 5 FHME R frame
ZIRRATRR, LAUL# R shE M EAR S AR ATaE .

BATEHFEL—ANRERAES —REPOAE R, AT EBIES, TSR ERF
TERIHETE (subRect) MSMNEIMEFTERETE (mainRect) 4 TFHEXAREL, LIIREUE+
JEHEETE, R E AR E A B AN E A s 0 a4 AR AL (AL
HIABAR R AL (0, 0) FFER), B4 mainRect ZEBEN ZREIMEME R bounds ; FHELAEK
PE R FAMNE RS EHRE, R4 mainRect SHERNIZZIMNEHE R frame:

CGRect CGRectCenteredInRect (CGRect subRect, CGRect mainRect)

{

CGFloat xOffset = CGRectGetMidX (mainRect)-CGRectGetMidX (subRect) ;
CGFloat yOffset = CGRectGetMidY (mainRect) -CGRectGetMidY (subRect) ;
return CGRectOffset (rect, xOffset, yOffset);

}

4.8.3 ERIVEfh/AHE

IEM KRR A RIRIREE, RATTLLAMERM origin & size @k, #HAERE
AR center BYEARRESCME FH X S J@ P, DIMEH &R Core Graphics B i pR BUHH SRR
FMRIE R, B0 AIEAIE width (FEBE) & height (REE) 76 P9 A9 H Ml & v 6% 45 7T
R, BN, AT RS TR AR left (AR ). right (AR ). top (EIR),
bottom (Fi1f) HRAJUMAFE. MIEFEE LRE, X5ERARMRITIEARF, F
AT RS BE AR RIS R R SCIA Y X —RTR T, EH R R AL S T A H
f#H. BENB—NAERE, RATWATLAE, LRk width, height | left &
A BRI AR UIView (@Y. BABATHESE B T HE IR ) — S L AR, BT LABE R/
B MRS T R E R

R R 444 X UIviewH 4 E T 4 N ViewFrameGeometry Y category, I 12
T —8,ES frame R TH, MiEFATUACKRERBHFXLEBEEAM MK, X
category B MEEAREA H & transform (ZE#k),

g A T Auto Layout HL#| Z &, XA category P IF F TR EHERFAMBLEET,
FREMNMBRAMNE, BHYAHHE, RAAFIH=NEAR, EZEEAT
Auto Layout By T, BREERLHE €18,
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fRIRFTR 4-4 FE UIView fj category il N5 frame JL{AFHER X B

@interface UIView (ViewFrameGeometry)
@property CGPoint origin;
@property CGSize size;

@property (readonly) CGPoint midpoint;

// topLeft is synonymous with origin so not included here
@property (readonly) CGPoint bottomLeft;

@property (readonly) CGPoint bottomRight;

@property (readonly) CGPoint topRight;

@property CGFloat height;
@property CGFloat width;
@property CGFloat top;
@property CGFloat left;
@property CGFloat bottom;
@property CGFloat right;

- (void)moveBy: (CGPoint)delta;

- (void)scaleBy: (CGFloat)scaleFactor;
- (void) fitInSize: (CGSize)aSize;
@end

@implementation UIView (ViewGeometry)
// Retrieve and set the origin
- (CGPoint)origin

{

return self.frame.origin;

- {void)setOrigin: (CGPoint)aPoint
{
CGRect newFrame = self.frame;
newFrame.origin = aPoint;
self.frame = newFrame;

// Retrieve and set the size
- (CGSize)size

{

return self.frame.size;

- (void)setSize: (CGSize)aSize

{
CGRect newFrame = self.frame;
newFrame.size = aSize;
self.frame = newFrame;
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// Query other frame locations

- (CGPoint)midpoint

{

// midpoint is with respect to a view's own coordinate system
// versus its center, which is with respect to its parent
CGFloat x = CGRectGetMidX (self.bounds) ;

CGFloat y = CGRectGetMidY (self.bounds) ;

return CGPointMake(x, y);

(CGPoint ) bottomRight

1

CGFloat x = self.frame.origin.x + self.frame.size.width;
CGFloat y = self.frame.origin.y + self.frame.size. height;
return CGPointMake(x, y);

(CGPoint) bottomLeft

CGFloat x = self.frame.origin.x;
CGFloat y = self.frame.origin.y + self.frame.size.height;
return CGPointMake(x, y);

(CGPoint ) topRight

CGFloat x = self.frame.origin.x + self.frame.size.width;
CGFloat y = self.frame.origin.y;
return CGPointMake(x, y);

// Retrieve and set height, width, top, bottom, left, right
(CGFloat) height

return self.frame.size.height;

(void) setHeight: (CGFloat)newHeight

[

CGRect newFrame = self.frame;
newFrame.size.height = newHeight;
self.frame = newFrame;

(CGFloat)width

return self.frame.size.width;
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(void) setWidth: (CGFloat)newWidth

1

CGRect newFrame = self.frame;
newFrame.size.width = newWidth;
self.frame = newFrame;

- (CGFloat) top

{

return self.frame.origin.y;

- (void) setTop: (CGFloat)newTop

CGRect newFrame = self.frame;
newFrame.origin.y = newTop;
self.frame = newFrame;

}

(CGFloat) left

return self.frame.origin.x;

- (void) setLeft: (CGFloat)newLeft
CGRect newFrame = self.frame;

newFrame.origin.x = newLeft;
self.frame = newFrame;

(CGFloat ) bottom

return self.frame.origin.y + self.frame.size.height;

(void) setBottom: (CGFloat)newBottom

'

CGFloat delta = newBottom -
(self.frame.origin.y + self.frame.size.height);

CGRect newFrame = self.frame;

newFrame.origin.y += delta;

self.frame = newFrame;

(CGFloat)right

return self.frame.origin.x + self.frame.size.width;

- (void) setRight: (CGFloat)newRight
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CGFloat delta = newRight-
(self.frame.origin.x + self.frame.size.width);
CGRect newFrame = self.frame;
newFrame.origin.x += delta;
self.frame = newFrame;

@end

4.9 fRRIIR: KGR ERA RS

I E AR, FRATAT LASEARE X N — S A pR R AR B S — A bR R, AT S =L
fA4FAE . i0OS SDK 5S¢4 ST FRrbnde i) i 574 #e . TR AR H AT A IR B & AR N FH AR P A0
TRk, XHEHITHER . FB. e . #YU) (skew) FAE.

AL 2 7€ XAE Core Graphics B, Core Graphics 2 T i# 4l CGAffineTransform-
MakeRotation () M CGAffineTransformScale () k¥, EMIT LRI Bk 3 x3
BB, WEHEMZ G, I UIview i) transform @Yk, AILITE UIView XfR L
AT Sl — A5 S AR 46

filhn, FATATLAE#EA transform BMRLINER: . XHEMESBERIA 128 B,
FHRZ LA A IER R . AP &H Make —ia] i R E 2 A0 H T B9 AR 056 B

theView.transform = CGAffineTransformMakeRotation(radians);

7sh, WATLIERA BERMRZ b, XEST . £F B Make —i@i) k%L
S NSHONEG, RIS EOREBUERECR, B SUE 8RR B4 78 -

CGAffineTransform scaled = CGAffineTransformScale (theView.transform,
scaleX, scaleY);
theView.transform = scaled;

4.9.1 IRESTHEXENE

FEHRME transform BBT 5, 10S &AM AE R B R E MR . XFERRE
XA EEERFREES N Z DA Z 0 E, TR, RITEMI TR 4-5 B
UIView 445 category, FF7EIX/MAjBLAY category BT H H ELAA Y 48 ML A5 BRI e % £ B .

i0S AN FBORFROIHER, BM143& a. b, c, d, tx K ty, B 44 R TX
S AERRUE DT SR R AL E . MR R 4-5 RAIR A BCF R R, BB Mk
RS M. A 4-4 AT LAE N, MR tx [ ty EEEXN T 055 28 8 fgF-5
o BIEEE AAMERAEABEUBRAE XA, BB AR R, RITGKAEHE
S PR AE R AR

TEEE “PEBEES: T2 R “SBUEBRE " FRBZhi, RI—E
WA EEEER, RS 6 JLARE R - E i A br R G R K . EARSEH
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X— B, eI E I A L A AT

¥l 4-4 CGAffineTransform %44 {4 Bl {47 % A7 U5 ST A M T B G, G5 E X T8
B, RRERMRERERE MR (A& FR) . SR TIHHZERZE, WEN
origin (JZ41) FIRERLAN frame Y origin REA T (WAMI/NERTR)

e TR A L R, RATEERT AR O MR TS T . XA SR E T RES S, UH
PTG Z R, R, TSRO E AT T MFhass, ZEMERERKR
B A MK, X4 center BHERX I T frame §9JUA L, EFERIJLTHOE EK
LR AR R AL B

ML E /) frame WA 26 FH. B MiEHZ )5, PIE K origin A] GEHL Al £rame [
origin5EL KT . ML 4-4 FHMEG/NERTLAE X — . S50 358 i R e s 5 i
E, EREAMKFIMER, HAHEE/—FRRIERZATH frame, 5 BB KK
— RN KRR Z 5 ) frame, AL €6 /)N R B 43 5] 2 7 0 PR 76 e 7 =2 Wil MLE %% 22 J5 19
origin.

BERTEBRBREZE, REMSIE frame & 3% GE 08 25 94 1% P B 19 8 /D 5 7 HE
( minimum bounding box), frame {3 origin (HHLE KIMEL A M) 50K 8
origin (WHELRIE EJ7 AR~ /INEIRE) SEPR EE LB AXR T . i0S B M & F R 4t—uk
FB, SHAUAEEZ GRS

IR TR 4-5 LB T LAk, WUMREBFEHE KRG MR EHFiEZH, EEHBU
P TESRAT 58 28 e 2 J FE 0O A £ o 0 F T b, I o A G R MR X — 45 SRR 4G T &
o XLEARFRE R ERUE RS B, B 4-4 409868/ B HIE A A2 6 5
B, SRR ATE A —A 0 B e X B i, AR 4 R center 0k thevView.

transformedTopLeft,

XN HRR T RBEARMT originalFrame ik, LieHMEA BAEEHERYE, &
LR B AR frame, HELRE 4-4 PIEEE/DAIMES , EHERH—FEER “%£" #99p
HREE R, AEdX P INERLA 1T,

4.9.2 FEENMIEREHER

NEE R, EE NAEMPTR 4-5 BlE 7 L0,  FH LI b 99 125 4 0 40 2] 2
BAHSLE . X FEA MR AR E G, XK IREH, BrelsEhs Eeal LT
BT, RAM, fFERMBMERSCROER T, XEMEXAK, BARNT U EER
CGRectIntersectsRect () BREKRFIBIFE ) frame REMHIE. EH A HIX BB
WIS A RS AR R S5 2 LTS A A A A BRI, e an e 4-4 BLAGHRFR .
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@implementation UIView (Transform)

- (CGFloat)xScale

{

CGAffineTransform t =
return sqrt(t.a * t.a

- (CGFloat)yScale
CGAffineTransform t =

return sqgrt(t.b * t.b

(CGFloat) rotation

CGAffineTransform t =

self.transform;
# toe ¥ E.Q)E-

self.transform;
+ t.d ~ t.d);

self.transform;

return atan2f(t.b, t.a);

- (CGFloat)tx

CGAffineTransform t =

return t.tx;

- (CGFloat)ty

CGAffineTransform t =
return t.ty;

self.transform;

self.transform;

// The following three methods move points into and out of the
// transform coordinate system whose origin is at the view center

- (CGPoint)offsetPointToParentCoordinates: (CGPoint)aPoint

{

return CGPointMake (aPoint.x + self.center.x,
aPoint.y + self.center.y);

(CGPoint)pointInViewCenterTerms: (CGPoint)aPoint

return CGPointMake (aPoint.x - self.center.x, aPoint.y - self.center.y);

0

CGPoint offsetItem =

(CGPoint)pointInTransformedView: (CGPoint)aPoint

[self pointInViewCenterTerms:aPoint];
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CGPoint updatedItem = CGPointApplyAffineTransform(

offsetItem, self.transform);
CGPoint finalltem =

[self offsetPointToParentCoordinates:updatedItem];

return finallItem;

// Return the original frame without transform

{

(CGRect)originalFrame

CGAffineTransform currentTransform = self.transform;

self.transform = CGAffineTransformIdentity;
CGRect originalFrame = self.frame;
self.transform = currentTransform;

return originalFrame;

// These four methods return the positions of view
// with respect to the current transform

(CGPoint) transformedTopLeft

CGRect frame = self.originalFrame;
CGPoint point = frame.origin;
return [self pointInTransformedView:point];

(CGPoint) transformedTopRight

CGRect frame = self.originalFrame;

CGPoint point = frame.origin;

point.x += frame.size.width;

return [self pointInTransformedView:point] ;

(CGPoint) transformedBottomRight

CGRect frame = self.originalFrame;

CGPoint point = frame.origin;

point.x += frame.size.width;

point.y += frame.size.height;

return [self pointInTransformedView:point];

(CGPoint) transformedBottomLeft
CGRect frame = self.originalFrame;

CGPoint point = frame.origin;
point.y += frame.size.height;

elements
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return [self pointInTransformedView:point];

// Determine if two views intersect, with respect to any
// active transforms

// After extending a line, determine which side of the half
// plane defined by that line, a point will appear
BOOL halfPlane (CGPoint pl, CGPoint p2, CGPoint testPoint)
{
CGPoint base = CGPointMake(p2.x - pl.x, p2.y - pl.y);
CGPoint orthog = CGPointMake (-base.y, base.x);
return (((orthog.x * (testPoint.x - pl.x)) +
(orthog.y * (testPoint.y - pl.y))) >= 0);

// Utility test for testing view points against a proposed line
BOOL intersectionTest (CGPoint pl, CGPoint p2, UIView *aView)

{

BOOL tlTest = halfPlane(pl, p2, aView.transformedTopLeft) ;
BOOL trTest = halfPlane(pl, p2, aView.transformedTopRight) ;
if (tlTest != trTest) return YES;

BOOL brTest = halfPlane(pl, p2, aView.transformedBottomRight) ;
if (tlTest != brTest) return YES;

BOOL blTest = halfPlane(pl, p2, aView.transformedBottomLeft) ;
if (tlTest != blTest) return YES;

return NO;

// Determine whether the view intersects a second view
// with respect to their transforms
- (BOOL) intersectsView: (UIView *)aView

{

if (!CGRectIntersectsRect (self.frame, aView.frame)) return NO;

CGPoint A = self.transformedTopLeft;
CGPoint B = self.transformedTopRight;
CGPoint C = self.transformedBottomRight;
CGPoint D = self.transformedBottomLeft;

if (!intersectionTest (A, B, aView))
{
BOOL test = halfPlane(A, B, aView.transformedTopLeft);
BOOL t1 halfPlane(A, B, C);
BOOL t2 halfPlane (A, B, D);
if ((tl != test) && (t2 != test)) return NO;
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if (!intersectionTest (B, C, aView))
{
BOOL test = halfPlane(B, C, aView.transformedTopLeft) ;
BOOL t1 halfPlane(B, C, A);
BOOL t2 = halfPlane(B, C, D);
if ((tl != test) && (t2 != test)) return NO;

}

if (!intersectionTest(C, D, aView))
{
BOOL test = halfPlane(C, D, aView.transformedTopLeft);
BOOL tl1 = halfPlane(C, D, A);
BOOL t2 halfPlane(C, D, B);
if ((tl != test) && (t2 != test)) return NO;

"

}

if (!intersectionTest (D, A, aView))
{
BOOL test = halfPlane(D, A, aView.transformedTopLeft);
BOOL tl1 = halfPlane(D, A, B);
BOOL t2 = halfPlane(D, A, C);
if ((tl != test) && (t2 != test)) return NO;

= aView.transformedTopLeft;

= aView.transformedTopRight;

= aView.transformedBottomRight ;
= aView.transformedBottomLeft ;

O Aaw
I

if (!intersectionTest (A, B, self))
{
BOOL test = halfPlane(A, B, self.transformedTopLeft);
BOOL tl1 = halfPlane(A, B, C);
BOOL t2 = halfPlane(A, B, D);
if ((tl != test) && (t2 != test)) return NO;

if (l!intersectionTest (B, C, self))

BOOL test = halfPlane(B, C, self.transformedTopLeft) ;
BOOL tl1 = halfPlane(B, C, A);

BOOL t2 = halfPlane(B, C, Dj;

if ((tl != test) && (t2 != test)) return NO;

n

I

if (!intersectionTest (C, D, self))

BOOL test = halfPlane(C, D, self.transformedTopLeft) ;
BOOL tl1 = halfPlane(C, D, A);

BOOL t2 = halfPlane(C, D, B);

if ((tl != test) && (t2 != test)) return NO;

}

if (!intersectionTest (D, A, self))

{

BOOL test = halfPlane(D, A, self.transformedTopLeft);
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BOOL tl1 = halfPlane(D, A, B);
BOOL t2 = halfPlane(D, A, C);
if ((tl != test) && (t2 != test)) return NO;

}

return YES;

}

@end

intersectsView: FRAHIMZNIE (convex polygon) 43 E5Hli% % (axis separation
algorithm) SFIWiFIE R EME. RV MNK SN NENE RS, WREREL S —HE
AR A R ERTE R B —M, T 53— PR W BT R i i 55—, IR 2 P AR BEAS AR
o X—WXREHET halfPlane LML IAY, %7 HYIR [MME R4 E ) SR ER &N
By 2 )i S A A

B4R 3 T ok R &AL, B4 intersectsView: Jiikghi& [ NO, UNRA FKLKAEE
A — A HE I B A BT A BRI A B e —M, T 5 — L R A A SRR B e A —
i), B2 33 9~ PR L E A AT EAHZZ o

fBhn 8 il RER R T (5H3FEE— B 4 Zcab i 4 ik, e R A E Y 4
Zinfi 4 W), A% ERIA K P E B SEHEZE . B4R E YES,

4.10 5 @R RISE HAT R AR AE

bR TZER R LB R Z5h, UIView SRR ME T — 2@k, FF35 Wil 00 I A R 50 L
KA P RELERERAE ., B R alpha HA] LITEE 2 AER 5582 & Z R 2k, #
Ml [myView setAlpha:value] ifHa 2 HE myView.alpha @, #RAT LR (A,
alpha MYHRMEEEZ 0.0 # 1.0, 0.0 RARFZELEN, 1.0 RR%ELAEN . H alpha fH¥E
PR BIR AR AR BN EE i k. RS ME AL ShECR S E 3Nk, KA
{#if] hidden @,

FREMUEETEAENETRG, Hn, 7Ll#Ed backgroundColor J&#H: ¥ 1&
7 AL

myView.backgroundColor = [UIColor redColor];

AN B X AR [] 2 2 A 10 P s B A s e R AN R B, LR A B A A P
R TRE, BREMEREIERN (UIColor clearColor], RPRJGIEH S R .

myView.backgroundColor = [UIColor clearColor];

AP EE 2t T backgroundColor @, Tt F EIIRREARER WX MHE, FF
REHTUREZIRYE . RS H R EZBRMERE, WTREER A b2 E G E
IENZE . XFRI% 108 FFRMEEE deidd, AT LAE o i B 10 P 2 6 o 1) I IR 2k pN 25 R s AE R 3
b, R AR s ok, AT RLBAR A ARG
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k45 b B (B0 R A e, TR AT AT AR {46 8 IR B 3l i UIColox 263k ff A F i Y
40k (tiled pattern), colorWithPatternImage: J7 ik & R4E ¥ & & Fir 12 £t i & {5 =]
UIColor Sifil, %77 BkiRiE & FlskA e iE Yl I i BT FH A T (texture) o

userInteractionEnabled J&¥ F k4% 6l H P BE T il BOFBRIERE AR E OPLE . X
FREHME R, XTBEMRINER YES, WX F UIInageView i, & HEIAE
R NO, SXAERE R HERGHEME T . MALE W 2/ UIInmageview RUTHEENEF M,
HAE PRI G, CAHE A RIS, RIGERBLHP TR E ez, anREA
PO GXee Tl R Gl . JFoe. vREEs U RCH A1) FEfeszfbss, Ia—
EEERAZBRYEATT. BEREAENEHLITEITERL A, RAFREZEERIL EX
() userInteractionEnabled BH#:A{H.

NS BEAE T P R X R — A UE F BRI, IR AR LA A X AN Rk .
P, TR TR o B A L FE R R B — AN REEEZ F P R e B, R4, BE
AU userInteractionEnabled fRikih NO, FBH P BEERIEE . XHFE—%, H
P ik $EER A 2 B 2t X 8 B A P IR T B34 e T IR B X8, IR e X R GE 2 N FH AR
Al M EEZ SRR ER XK, {8 userInteractionEnabled FriEi% R NO HAE4 1% 10 &
A B AR b R A, T X S AR R AT I A A, BIAER A AEAME. m
REARRFE L2 —FMERAPSHFOESE, DHEIEERENHER, BAFEEZEAERN
userInteractionEnabled brikifTHF, T REWHEH /- 09T A b BUREEREER T R, N
14 H Ik B E 25 e i 7 .

Yl E g eeE, el IBSHIZbRE, DR ERESRshmp Bt AemlR
FHP Y A ik A A SR BhVE . X IERR AN ik SRR R e, BRFHILAS 2 A s 484 1 T
RES AT e,

4.11 UIView [¥)&hm &

FEFXT I0S SFAIF &Z0F, UIView MBhERURRENA SH KR AARTE . BEHTHLE A e e,
AT LU —FRZE sh BT B E N AR R R ok, A=A s i shmacsR,, IF
BRABRFOHAARE ., shmZCE & BOREET, THRESZDREG, gk,

UIView {30 &5 55 AT LA4 F P s 25 1 7 3 00 2 B R D Y AR D B 31 55 — AR Z&
0. SCRBhESCRE, RATCENEREMANESE LA L, LU sh R R 5 x g
LB RN . AT LU ShERCR ke R T 5 ARk R

n BT —E iR H O S A E A R L B

s R —E BN E R frame Fl bounds T2 #E R,

n AHHEEMNENL— @S WE R contentStreteh J& M st ZE P N 2 B a] fithr

A X 88
s ERETH—EWER alpha {H,
n FETH—BUNE NS R
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n EERE. BHER. FTRENTA—IEA LAY T X EE 52

7E SDK M 3.x MU AL E] 4.x RIS, SERAFBUKES TahmzUR. M 4.x AR,
FF & BT LA#E FH Objective-C By FI{LshmALHS T, X2 —Fh#riamfain=N. RiUiER
ARE S B R B ARMER T LA, (ERB 0 REE R B2, i B3R A "I & 3C
R E TR . A HEFER A A Mk R SE B 3h I RR

g E¥RNFECHENASEFIENKERE=2Z - -2 —DEL. ERITHE
WHE (helper view, #at R iFERAGWE, ENEGFERAA NREXEEFE M
W) s ERRM, FRETULHACHBFBERES RGN NS EREMG. #A

[UIApplication statusBarOrientationAnimationDuration], B 4% 4n

kAR T

FRSRRATE TN EZIER
FHPORGIRESN IR, AT LA i 4 S I RS . T T BeARRS R T — AT s
BT VRO AR, TR A T —

[UIView animationWithDuration: 1.0f
animations:”*{contentView.alpha = 0.0f;}];

TATATLLE L completion S8fEA—4NB, DMELESMSS R Z EHATIHI T/, TRxX
BfRBS 4%t contentView s R HHAIR, HHESESESRZIE, BHM K Bk

[UIView animationWithDuration: 1.0f
animations:”{contentView.alpha = 0.0f;}
completion:” (BOOL done){ [contentView removeFromSuperview];}];

SRR N B E RS E — ek, R4 A LI T 2 RERY) animateWithDuration:d
elay:options:animations:completion: FEKM, ZEmER T, FE£HE
A LM ASESIE X A S EE, AT LASE 2 3l A IR (G5 AR SE 3 i i LB shim s 51,
AT LAE BN ENHEEAF R delay {6, XR—FF AR RALIH A ).

& 5 3him A < % B R, 0 ZEEMALREH A Options — i) A H iR UIView-
AnimationOptions ¥ &, MAZEMH UIViewAnimationCurveEaseInOut 2 |HRR ¥
B, 7£4x KLIJEH i0S RGEH, X B IEMAHXH TEIERE1E.

GO, RATEIEE R M 2R HEBRAE sh AR Z A, B Bt i 200 0 1 1 L I
HX A RS R, U, HFAEEHCABRMNREmRS 7 —Bshmta,
T X BeA RS E ol T FA TS 8N Hoz FE shm s R AR B 1, 5 i0S R4t A it it F st iy vk
SO BYE, B R HTE T EREAShm R R, EXEER T, RITa®
—FFB, BRI R NS ERCR R HERR IR, 7E10S 7+, IERAFL UIview HK4EH4ET

© WEtRfEY animateWithDuration /% animations S4B He, Hep o 64— oGk B/ R 1
MR, FLASCHShmEOR, Mifesh completion SHUMAR LB Foe b, & MiE ¥ oS
WSCRERZ G PAT. — &
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performWithoutAnimation: }¥, EM animationWithDuration J&f)l, HiEzZHk
VES %L, FLRAEXH B & A2 i B A HERR e shm R R 2 4h, BMERATE S — %
e shimR BB TN, EUASEEEIHIR.

4.12 fRUITR : BEERGIRN %

AR, RAOTELEFRFEPIA WRERRTT Bn—2ER, XeFRAS LERREM, IF
VAR, Wi, BRATERRRSE ., ARG, SoREAES IR, MRTT
R 4-6 JHYSTHL T WiBk UTView SHERCR, AILAT SIS WEEIENT Bn ok, BUEIHA. ik
FRRABSAN X GIESE: & RRET shimk, HEHPEE THRER alpha &,

RRAR 4-6 BTSN EA alpha BMSRSIE A EHENZHERR

- (void) fadeOut: (id) sender

{

self.navigationItem.rightBarButtonItem.enabled = NO;

[UIView animateWithDuration:1.0f

animations:™{
// Here's where the actual fade out takes place
imageView.alpha = 0.0f;

}

completion:” (BOOL done) {
self .navigationItem.rightBarButtonItem.enabled = YES;
self.navigationItem.rightBarButtonItem =

BARBUTTON (@"Fade In", @selector (fadeln:));
11
}

- (void) fadeIn: (id) sender

{

self.navigationltem.rightBarButtonItem.enabled = NO;
[(UIView animateWithDuration:1.0f
animations:”*{
// Here's where the fade in occurs
imageView.alpha = 1.0f;
}
completion:” (BOOL done) {
self.navigationItem.rightBarButtonItem.enabled = YES;

self.navigationItem.rightBarButtonItem =
BARBUTTON (@"Fade Out", @selector (fadeOut:));

}

B A X B AR 2 i far 4b 3T A A% 45 34 () UIBarButtonItem % £ Y. X4 A
P e, RABEE ZHEEH, BERaIESRZ G, BEHBHTE. RI114
animateWithDuration i) completion B2 EA T — 48, XPMHRESHEFH G H#E
H, PIEiRaRScA, il @selector HURCRAH KM BRI O HEHL B B E . X R R TS,
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M PRGN, imageview Fr2HMZIEARMES ERMR, BBES, &%
VLB AR A i -5 3% 1 Bl .

4.13  fRUITE . SZHRPA B i e R

L BhmR, AT LURNLHFL S UIview RIS MBCER, MWALRRTF—
o shimdk B a] DURARZFFSCERRYE. RRITR 4-7 R4 R 224k 55 38 W BE i 722
g aER, BN THENFEE NS mACR. E R shmk B T8RS, MART
[l 2B AT H A EER . ERBMAH T — P E, SHIRA, RN XN I—D
A, SHRH, RERERXHMUELE subviews ¥HBHAE .

BRAR 47T EREEBHASTMEEY, USIESERHIEHR

@implementation TestBedViewController
- (void)swap: (id) sender

{

self.navigationItem.rightBarButtonItem.enabled = NO;

[UIView animateWithDuration:1.0f
animations:*|
frontObject.alpha = 0.0f;
backObject.alpha = 1.0f;
frontObject.transform = CGAffineTransformMakeScale (0.25f, 0.25f);
backObject.transform = CGAffineTransformIdentity;
[self.view exchangeSubviewAtIndex:0
withSubviewAtIndex:1];
}
completion:” (BOOL done) {
self.navigationItem.rightBarButtonItem.enabled = YES;

// Swap the view references
UlImageView *tmp = frontObject;
frontObject = backObject;
backObject = tmp;

}
BHRBATIE Z AT, RATELM—RRER, iR ZWH backObject 45/, H4SHE
B, XEERYIE, MBFYVIKIELT swap: LR, X4 backObject $EHE AT IR A 2 5%

o, HBHEK, SHEFTE 4-6 ML, RINWFEREL completion SEAYHR-~Hk B i B Hr
JAH T UIBarButtonItem &4l , {H15FH o] LAZEShBIRCRES R 2 Ja Ak EE i 8 .

4.14 fRITTER: BN
UIView 2f{ transitionFromView FE-tufli e, FAT0TLLE &S H LRl S
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FEFMSERREA . RGRME T IFS A (transition style), FHERE S XA K2 FR
RS FRATAT LB BIAL B, AT AR Maps (i) BIFARRE, Kedm Ealim F &R
Heo fRHETTEE 4-8 R T HNATHE X Lo ) P A SR i A B AR P LT R

THEF Hi0S 7.0 YT RACR . KA WA B SCR. MASEICR. —FfMZ XA
(cross dissolve) ZUR LUK —Fpft 2RCREREA 2 #AE (no-op):

UIViewAnimationOptionTransitionNone
UIViewAnimationOptionTransitionFlipFromLeft
UIViewAnimationOptionTransitionFlipFromRight
UIViewAnimationOptionTransitionFlipFromTop
UIViewAnimationOptionTransitionFlipFromBottom
UIViewAnimationOptionTransitionCurlUp
UIViewAnimationOptionTransitionCurlDown

UIViewAnimationOptionTransitionCrossDissolve

file Y J7 58 4-8 ffi F§ transitionFromView: toView:duration:options:comple

tion:

XAEETRE APL, ZHERLEFN— R8RS — A, HHERHE A E

FRE BBER, FPEEEEIFREFMEIN ERUE S, ESELSERRK (duration)
W, R P B A B Iy 3 R B b e S8 X BEEh AR . AR TSR 4-8 I T M ZE
EAMBIFEACR, AidiEd waT AR A C i Bk E KA bI#or .

fRRFE 4-8 @it transitionFromView 3L UIView 2 B HIYIH#aEh E

- (void) flip: (id) sender

{

}

self.navigationItem.rightBarButtonItem.enabled = NO;
UIView *toView = fromPurple ? marcon : purple;
UIView *fromView = fromPurple ? purple : maroon;
[UIView transitionFromView: fromView
toView: toView
duration: 1.0f
options: UIViewAnimationOptionTransitionFlipFromLeft
completion: *(BOOL done) {
self.navigationItem.rightBarButtonItem.enabled = YES;
fromPurple = !fromPurple;
CENTER_VIEW(self.view, toView);

1

RENSZHEERRERN T, WE transitionWithView:duration:optio
ns:animations:completion:, EH animations S¥EZ— P, FEZETLIHMFE
425 or b 5 T VL P 2Z ) A DD B S R . FRATTAT LASE Bt 4t . B DA R oAt 45 b 5 2 A 40 [ 47)

£ Sl

]
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AR T2 (5 5 maUER), IRAMMERESCEN. EFREM ERIEREER
ZJa, AT BRI A

4.15 R JT%E: R Core Animation API F M VEYI e R

BT UIView sfjili Z 4, iOS th 2§ Core Animation ¢ 5 B o) il R 3R, i X L&
Y1 fiE J& Quartz Core HEZE Y —#F 4> . Core Animation API bW IR FEMAE T o] LI & &
SEMBShmFERTE. HRAET: EAMUNET SR E 4-8 MR UIHIIGE, H
PLSE B AR P 2Z 18] g DD 4 R, T LA BB S B — ACHE A F A 5 15 8 3 B =2 A A B A 3 i

ﬁ&‘ﬁo

@g ERATHIRIOS Yo, ER /N F 2 F 44 Core Animation £ B 3 & £ % 4 2|
UlKit, iOS7 4 UIView 7 “XBWHE” X —3hfk, MAKZH, FRXFLA
i 1t Core Animation A & £ 3. ¢,

A T Core Animation ZJ5, FNFERIME UIVview ZHE DI HE T —FMigiE, &
5ERAF 7 XAELH EEA LD XA, 5 CATransition PhRIZEERZ CALayer,
A UIView, CALayer J& Core Animation H [ —FfiE Y& 2 (rendering surface), E5
UIView #{HKk. F Core Animation K Hil4Eshm}, FRATN ZFEMEBRINA CALayer (it
R myView.layer) LHEEHBER, MARIZIHEAREGREH.

it CATransition HfEVIRBNEE, AFTFEBREIE UIView 3l ARFEFES B fik
B UIview fMHC/RYE, MRZEQIHE CATransition M, REHEYE, RAEFHERETR
PEME R AR B INE] CALayer ZH:

CATransition *animation = [CATransition animation];
animation.delegate = self;

animation.duration = 1.0f;

animation.type = kCATransitionMovelIn;
animation.subtype = kCATransitionFromTop;

// Perform some kind of view exchange or removal here

[myView.layer addAnimation:animation forKey:@"move in"];

CATransition [FAfRH type K subtype X& XFMEBIR, type (HA) FKrinf
Yl i subtype (FEE) WA MWHEA T3 m FF Yl ., EFE G&EFkizHE| CALayer
b, AR TR T R A DI RO

Core Animation B V12K H 5 F — Mk R IE JLFP UIViewAnimation-
Transition IR A[EAJ. Cocoa Touch 2L T PUFERIA) Core Animation HIHBE, f#
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WHE 49 BR T EN. XUFHEBR. LRAMRS (cross-fade), #3) (push, —4~HLE
BB —MREERRSE), B7 (reveal, — T HENS— B LWEE, BiHEH). #%
(cover, —MREWAR TR, HKEEER). 5 =FMRURFTEEL subtype XK
Fi& 2 shim A9 Y 77 ] .

fRRFTE 4-9 F Core Animation 3B Y]

- (void)animate: (id) sender

{

}

// Set up the animation

CATransition *animation = [CATransition animation] ;
animation.delegate = self;

animation.duration = 1.0f;

switch ([(UISegmentedControl *)self.navigationItem.titleView
selectedSegmentIndex])
{
case 0:
animation.type = kCATransitionFade;
break;
case 1:
animation.type = kCATransitionMoveln;
break;’
case 2:
animation.type = kCATransitionPush;
break;
case 3:
animation.type = kCATransitionReveal;
break;
default:
break;

}

animation.subtype = kCATransitionFromLeft;

// Perform the animation
[self.view exchangeSubviewAtIndex:0 withSubviewAtIndex:1];
[self.view.layer addAnimation:animation forKey:@"animation"];

i F Core Animation J& Quartz Core HEZR ) —&B4y, BT LATE(H F X Se45 M 2 05, FHE%
TELIE{#E ] @import QuartzCore 54,

@? SE R /\ 7] By Core Animation it Objective-C X kt#H — Sfo =% @A EH,

HEEHIOSFTFMac M AR FR|ETEFERRKF B i, 1 Core Animation #
wa R, BRNAHEEHEHRESL Open GLERAM KW F LR EF LMY, w4
PAdE % 18 28 7 X KB 1L B HEA 89 CALayer,
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4.16 [T MEHRREAE B2 ) T 5

RN TG o A A Bh B #E%—&mu SR RS B, LASCHE
B (bounce) X, HBh, TERAR AWM AIRHE, 2 e ol Hk 2 ns i sk
mwﬁf,mfmm%_&mmmﬁAmﬁﬁaxwmgﬁmﬂﬁ Rst. din T [ ks
ZJE, shEg A E s, WHEET.

R B SR O BN, TR AT IE R B S I R A S EMER . MM
Ik A4 completion SEAOIRA B B B — M Bhilidk, 5% —BEshmHXEm
PR B 27 58 4-10 SR A0 e o PR A B ot 9 5 A /Ny R
RGBT/ NFI R R T

RIRFTE 4-10 LHMEREIERR

typedef void (“AnimationBlock) (void) ;
typedef void (“CompletionBlock) (BOOL finished) ;

- (void)bounce

{
// Prepare for animation
self .navigationItem.rightBarButtonItem.enabled =
bounceView.transform = CGAffineTransformMakeScale (0.0001f, 0.0001f);
bounceView.center = RECTCENTER (self.view.bounds) ;

// Define the three stages of the animation in forward order
AnimationBlock makeSmall = *(void) {

bounceView.transform = CGAffineTransformMakeScale(0.01f, 0.01f);};
AnimationBlock makeLarge = *(void) {

bounceView.transform = CGAffineTransformMakeScale(1.15f, 1.15f);};
AnimationBlock restoreToOriginal = *(void) {

bounceView.transform = CGAffineTransformlIdentity;};

// Create the three completion links in reverse order
CompletionBlock reenable = *(BOOL finished) {
self .navigationItem.rightBarButtonItem.enabled = YES;};
CompletionBlock shrinkBack = “(BOOL finished) {
[UIView animateWithDuration:0.3f
animations:restoreToOriginal completion:reenable];};
CompletionBlock bounceLarge = * (BOOL finished) {
[NSThread sleepForTimelnterval:0.5f]; // wee pause
[UIView animateWithDuration:0.3f
animations:makeLarge completion:shrinkBack];};

// Start the animation
[UIView animateWithDuration: 0.1f
animations:makeSmall completion:bounceLargel] ;
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XA RE LT WA typedef, B RIS M £ 4 animations ZH K
completion Z%fHA}, FEMIBAINEHRE AL, HER, B&H KB mEBINTE
E XFRBEAH BAE =/ AnimationBlock i, HE—THRAMEMEREBIR/, BTk
2B B HOR B R R A IR KN RSE, TSRS =SB S A R B

{HEAE$5 % CompletionBlock i}, JHIFMAHKR ., BT CompletionBlock R
S 1 6 251 E Rl — ™ B 1 4558 22 J5 ARG I, I DAL 2% BR AR R O Sk B B AT B 9B E X
RIGEHATHAR N, SRIGHGH 7ok g SCH A, 7EMIRTTSR 4-10 ZH, bouncelarge &
i shrinkBack, Jfij shrinkBack N E/K#fi T reenable, Xz [a] & X HCHS B K
HiRKA SRS, BEHEE LB AMNEZE 2 i E R e E L.

AP R HFE IR H Rt T —4~ 82 K AnimationHelper KIRHEIZE, BESIEMR
T 4-10 FrE st a9 ShBE LARS 5 il — e 9 I U 3R ok . MRER 7 58 4-10 MARAS T LA
FBH|, WY F R E X CompletionBlock A REfd S HEH AR B h E RE A% 5 | I J5 & L
FOARBE B , i X A E AR 5 A AR AR 1R AL .

SENR AW SR AMBRFS, iR FEl#RA CompletionBlock Mk, FFEFAILIE
R E X2 H animations 2 EH (L4 animateWithDuration FERNFT, LA

SEPRSE AR R 5 4-10 YRR .

4.17 AU TE . A 2

i #xE AnimationBlock M, CompletionBlock, AJLAZEHHAH Y E 5 80 3h L
B, R, RBNELAEEHRESRET . 7i0S 7 8, SERA N UKit 5| A T XEbizh
I, B — R AR SRR, AT LA R S T oK . B AR Kb 1A Ak B B im i A i AR
i, IR %S D RACT B AT S 3 AR AR UL I 5 4-10 ARRER 24 I BCR . LART, AT
WA Core Animation A RE{# H G Mizhim , MMAE, XFCRAKHshEGIE TR LS EH#E
FERE UIview HE T .

FIVEAE G i s Wish s, JF & & $R A s 7 51 ih JELe S E A i, 76 2h il i B AH R
B RSt IE] R, T 2R 4 U 2 AT AR AR T A S BT 2 ) A C AT R4, DA A 454 SR Bt =2 [ 7 4
VRS . SR A A s i sh i R AR R AR TS R T, IR IR IR B R R AN .

7E UIView Gz met, FR{12EL aninateKeyframesWithDuration:
delay:options:animations:completion: 7 ¥ fJ animations & ¥ {& A — >k,
XA, BiRESE T EENZSEM (important reference frame, EAREIA k16, &
R E AR L Bh AR R AR B B AAIRLE UTview &), [RBTiAZE ] addKeyframeW
ithRelativeStartTime:relativeDuration:animations: 34§ & < 8 vl i 15 i
(8] B AFLEmt . RESARMEB AR, 7638 24 A asda] S 38 A E B i S i 3h i ¥ 5]

il 7 = S ot 3h 1] 55 P EC At ok i M 3h L Z (R S EE R X F, R S A il 3 i AY
G At (] 5 B EB A ZBIAE 0.0 B 1.0 3490 B P BUMEL, 33 S8 X I 8 A 2 i B A 0 L
0.0 K/~ 8 A h i PR A FF om0 1.0 T3RR3R AR R e . X B A BIRD Y 3 i
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Feish, QRIS CEMIE AR 0.5, 4TS ITES AR T — B8 Z )5 AR

#E.
FRPRIT R 4-11 R EEMISh W S B T 5 75 5 4-10 MR A9 S ERCR . X IKA TG &
sk, mEABERES, BRAEEERMRES.

RRFR 4-11  XEMFNE

- (void)bounce

{
// Prepare for animation
self.pnavigationItem.rightBarButtonItem.enabled = NO;
bounceView.transform = CGAffineTransformMakeScale(0.0001f, 0.0001f);
bounceView.center = RECTCENTER (self.view.bounds) ;

// Begin the key frame animation
[UIView animateKeyframesWithDuration:0.6
delay:0.0
options:UIViewKeyframeAnimationOptionCalculationModeCubic
animations:”{
// Implied first key frame - current view (tiny)
// Second key frame - make view big
[UIView addKeyframeWithRelativeStartTime:0.0
relativeDuration:0.5
animations:*{
bounceView.transform =
CGAffineTransformMakeScale(1.15f, 1.15f);

¥hi

// Third key frame - shrink to normal
[UIView addKeyframeWithRelativeStartTime:0.5
relativeDuration:0.5
animations:”|{
bounceView.transform =
CGAffineTransformIdentity;
P
}
completion:” (BOOL finished) {
[self enable:YES];

1

418 R %E: UIImageView (1) m & 1

UlImageView B YAl L BRfASHE R, B GZHFNENsEFY), 08 —&sh
16 P B P A B B 8RB U ImageView Z 5, BLATLAA UIImageView LM @R
BEBCR T . RRTE 4-12 R T B4Rk
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MERFTE 4-12  #l{F UIImageView B SRIZNEHR

NSMutableArray *butterflies = [NSMutableArray array];

// Load the butterfly images
for (int i = 1; i <= 17; i++)
[butterflies addObject: [UIImage imageWithContentsOfFile:
[ [NSBundle mainBundle]
pathForResource: [NSString stringWithFormat:@"bf %d", i)

of Type:@"png"]]1];

// Create the view
UIlmageView *butterflyView = [[UIImageView alloc]
initWithFrame:CGRectMake (40.0f, 300.0f, 100.0f, 51.0f)];

// Set the animation cells and duration
butterflyView.animationImages = butterflies;
butterflyView.animationDuration = 0.75f;
[butterflyView startAnimating] ;

// Add the view to the parent
[self.view addSubview:butterflyView];

B, BIEEA, WU BREEKE R MERBIEHE, HFERBARS UllnageView
5 {5l ) animationImages J& £, R J5 8 &/~ £ 4 b 2 F B F B A 69 B B % B AR
animationDuration ¥ M{E. &5, Ak iX startAnimating JH§ 8 LS 3hzh 8,
(EANHZAEER stopAnimating JEk Al LA 1L ERER ) .

WA B IEAEHE B Y Ul InageView PWMMBI AT Z )G, AT LIRS RAEIR B A5,
AT MBS REHAL UTView SERAREE, Az FHIRshmEzCIR .

4.19 /g

UIView E—FhH P ] IR BIHEEN R mA . B REdssE, KEaAH, BE
EREEM UIView, HEBR & THYRIEM R KNI, RI1FES T A H vIview iy
BB LRI, WTARESRZ K nametag (2142 FK) RIRBR UIView, LLRAnfaHil{EmE B
HIBHERCR . FEARSES S T —RZ AT, & o] LASE i T m LA A& .
n AN MEREE, —EBGRSX M. i S E R R & o R
FRAR P AL, MR EE X A1 B 1 FH P R Hh I AR L A SR

m UIKit /&) center J&PE R0, Tl Core Graphics WA, 1ERFE£F, RATAN
%4 O RRISZH T, MR ZE i — R BE X S e, THEE
7 Xof — 8 9 A i 1 72 i 25 SR ) T B PR, BRI At

n RS, LieEBEENRE, © =A% XK nametag #17. A ThEZ)E,
BT LU —F 2L T4 5% (symbol table) fFni, 7EFRR AL o B 855 9] 4 35 09
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UIView T, XEETRERA T ARFHIMTT, FEIFETIES, ENE—FA MK HE
£15,

n RIGEFEALGES (transform) . EISLR —LEBFEH, Sl TABERZ G, &
MIBL AR R Tk AR B 4 25 AR B A %, Fe 5 id, 12 RE 5 2 21 24 5 i HER: /)
BE . AR B RARE DA R B B 5 . FEVFZ 10S FRR SR, AbtrZBHukl e 2R
KREER . ASFERTIRMEAILARARRTT RAE LN RERI IR Z AN T — L8454k, A
FREBEAT AR INRE, DAMEAERS B B L5 B w] LIS ZI AR EA .

w RKAAT o BT LARALTF & AR A CR f 4n  aed 7 LA Be shi fFaed 72

n RUTREE A — Ll R . shimBORIFA—EERARELMA L #. 10S SDK HFIEH
SRAKHIBIERCR, I RF RS- PAT THRIRIEZ S, LIS K3 R7R
EI DI R . 10S R FHFR P LIRS T3 1 it i Y D46 20 i 7K

w ARFELRE S N A B HOR A B IR A RS AR AL B R, XA RTIR 2T
%#F A CEHRENA R, %5 FTHEIAE Auto Layout, XE—EHHRXMLRR
g, HEREEMENARELT TEHEE#E, HiRk,
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B BEE
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@ BE

u ERE
L EEE
mESE & =
B OEE n
Y

E @
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2 B

MERILIRE SR

Auto Layout ( [ zh#fiJa)) BIRSAE TH A& QM Hm (UD WX, ERitET &
AT RIEN RS, HTHRAESHEABRZEPXRZAULENR ERUEZEO LR, 5
FEhEIRHESE B ST )@ & Struts and Struts M EE, X FRHTE AR FF % 3 AT LA S G- b 4 i A0
EfiJm, HH#E T MEsl. ERAR LM T —8Hiks, KRN SEREER
&, iE X5 AT —HHA AP, {15 Ul e P s TR B n] LB S ARk, B LA 5
AR MEFF R ERHAXEHHEREMIE AR . 7E Auto Layout [ 2 Af, ZAHLIF T HRK
AL FR R AY X S g L = o R MR, A B AR AT

A T Auto Layout ZJi, MEMHAMEWE T, RATAGHAMEZ BRI,
i0S £ M T T HEMELE LM E Lo Ak, WRE X THEZE R UL S35 )R
BXREEME, MRS S RS MR RE, IBARE X Rt SRR A . 1%
HRFENTEE SR E Aol EFE NV, 2 T Dynamic Type iR Z G, # ZREHRE
ARl SR = LA P BRSO K/ R B 3R RS (label) RS,

A EEA ] ARG Sk 45l Auto Layout 295, Z5RxE T B Z 8] 56 & LA K R K] [
HME . FERUERXFR, 10S RESHRIELHORE K PR A HESR SR 1

I:E Auto Layout R MR BT ZHiEM, A BAFRFEHA L. RNAEXER R
WEH K —K. WRBBELTH 28 T BH RS Auto Layout H A, 3 4
Interface Builder (8 #% IB) H {# /i Auto Layout, 74 i& % [# Erica Sadun F7# & & ¥
i € i0S Auto Layout Demystified ), % ¥ 4 # Addison-Wesley H i .

© B REFH—EAARILE, RN E R B ShEaE . —FEE
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51 fFa4%

Y3 ( constraint) /2 —FRIIFHIA i0S F2/F R EAR RAHLIN . ENIBRE T 0IE Z 8§
#, WhRE rMEMARIE. AL RE, FRATAT LB X L E e K77 ] 20t
FF7, BUE IR EL TR YR — SRR IR B SR, DMESZ AR o AR IR E R
T MR, SET LA MREREMAR, LR S RE RN ZE X R

108 i 97 i i —E 2 50 2 RGOk L X LA o 7oK . MU ZA B . AREUE A E
BEALF o0 — B M, XALFEryA M. {6293 A — 4 X a2 dn o] SRaE L) 2 a] &
MR —E . BRI Z e g, ARATE EE IR E R . Xcode 2R HLIEREIC
el B R B AR IE I .

FA— M ST AU RS e 18 RSB A T, R R BTiE i 2ot A, AR4R]
RESAEAFA TN R, EAAREMA R ETMERH ., RITTRESZERERELTE
F—MEAMW, (BB EEE 7 EAEUN], 84 R G0 HE ] BB A X P HE
AT AE R T 0, 777418 2 04 00 A o 7 4G i

A TR, BT LARIE B AR T PR NIRRT T o X F—3KE X 4 2t BRFE )
iPhone MiHI{ERI R R F, RERETARE, BARNHBSAEMIS, 3ol EEEfTE
¥k & B HY 5 P} iPhone [

. X TR BT AR R, AEN SR EES HOE— XIB, W2NiZRH
R, FETLHRM XIB A LIE N ZFh RIS S -

F & ZHBER LAFE 1B AR AL ATE ORTE e 03R, th o] LAFERR I IR 5 LA 4R F2 B9 T X
KHIVELIH . Xcode 5 A IB X Auto Layout ZHREM T RZ it . F 1B SRR LR K E A )5
A5 1T, AZTEWEL T M AR REL R, RAITRELCIE PORFER, @i
B, 5EE AT LU Objective-C i &5 A FE B H # LAY LR .

5.2 ZIRFAGN R

AR ARICIEE AR, SR —L5)LAfFERA XCHBHELXR. BERAKRZRES
i “&iR", IR E XS FFEETE (alignment rectangle) B AIAIE . RJERATSIEN MR
BAFEEX—ME, MAERKATULECEFESHENEREEHCH —TRE., xR
(relation) ERGHA “BhiA", HFEREEZRIITHE.
JB PR AR A R B IE . ARAGRERM T FEX LA &R, FRiE I E A
KB
m left, right, top K bottom——{lE X FMEELM A, A. £, FTHR., ENfH
AR TR RN X . K XE. &/ Y BEUREKY #H.

m leading K trailing——EX FHEEMANIELERE. ENEELHBE ZR
G (Hen3s0), mrbwstE &7, Rl A7 . mERPASC. FHAkX
EMNAELMIEFTHET, WHRE.: e 7, Flig2Z £,
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MEELS N HABRF X FEZMAEES, AN ZMHEH leading fl trailing KA
left fl right, XFERGTE, TERTRLIASCRIA AR CEER S BT, NI 7 mAtRETE
EfamEHREET .

m width 5 height—— &%} FFAE I (9 5 BE A B

m centerX 5 centerY—— [ Xf FFAIE i . s 7E x Bl y BA AL AR

m baseline—XFFEHAIHL, MH b bottom JB¥E/N—Lk, T HMAE Z B H W

BlEw R EAE.

XEZFAMATHRBHEEZEINER. EARRENECFEE T RA=FMXR: RITAT
PABREFIN R A%, AT ARREH TR A, T MER T =6 RE R

m Less-than inequality (/NFE%%F) —NSLayoutRelationLessThanOrEqual

m Equality (%F) —NSLayoutRelationEqual

= Greater-than inequality (K F&%F) —NSLayoutRelationGreaterThanOr-

Equal

PRATRERE TS X = Fh R RASTERZHNMRAE. BEE, X=MMKERFTLHEHE
A P B BT 7 A A Rl A SR B L AR s e R . X SRR, RATAT UG RIS E R
AREE, tal s e ERECTER,

YIRAGATANEFER

TR BN, it e Rmfaletkny, HARE RS R T IEMERXEH
g

ykEZFm*x+b

WAREEEERE T — 28 mil, RATRRSRE S —15 ERAERA M RABIEL,

KFHH RBER y SEMEEHEZRKLR:
YRm*x+b

y 5 x &R EEAN AL E R, i width, centerY 5§ top, il m &
NG PIRFE, b BRAWBENFE. fla, ROTTLUME, B REMNZEFNZ
fLF AMEARNET 15 Jab” o BBARRAFATUE K :

BHEAWAER =ANENAER + 15

XEA “ET” KR, MBREFEEH (b) 2 15, 4l RAE% ( multiplier, m) 2
1. ZHEHEEALE LEXIMXFEEMABE—F, BEARINMHFATZLL Objective-C fRA%H)
TE 2ok BB B 293

LA R AR AR 0, AT A “A%E” KR, i, RATTLME, “B
MER RN ZE R A MEAREHED 15 87 o XA[LIEAL:

BHEWAR = ANBENAER + 15

BATATLLE S WA R (b) FEFEMEZ ML E @ R R, I R (m) RPHAT4E
i, XX FREIEREHERKEIC AR, EAFEER D EEEE N RE N ®EER S —
AR TAE, TS FAE PSP ) 22 ] 5 o 6 14 1 PR P S
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5.3 ZRARGM SN

RATREIA M 23R R G B R 4, PR L EMTREZ NS5, 10S SR BIRAF
BYUREG—F R R, ARAHE, XFTEAE—E. Tl HARRGN— L EARE
n ARAVBANEXR, MA—ER2MBEE T E LB, ROIEEEMBEAL
FEEN T A BER 22 A
n BEAFANBEEMAESR. HEHLBUEIFERZM 0 %] 1000, Auto Layout R4t
T KA & F LRI . BB IRER BB AN, S5 0
SRR ERA AN . 15564 R 99 AR S RHEZEM 69 K 100 B9XLNIJS /. 7EHEA
AN E R EHE, RG4S0 A& EFRMGSTHRN, HiEHFRE —-MTFEHEL
TR AR R R RAEHA R E & FHN AR S, BRI A 36 AR 2% 29 5 HL
M EARRZE, BBARGSEEBMMIER R 100 IREHN, TiMZFEEL N 99 HTFs%.
S5 0 25 B 2 AR ) R A A B JE 1Y (required), EIZEEIR UILayoutPriority-
Required, HAHX 1000, XAt RGBINMLHRAER, H5E2H 1000 A2 H L
MSEAWE R ATT, Wi, RATATAFREH “Hie R XA R SEE. Biniiy
HH I SERASE 1000, AL CTERNMRRG B S AT T .
{ELBP(E S22 200006 R 23R, A WTRETE &2 rh B 0 F BB a5 . AR IR AT A AUy
U RN Z B TR, IRATRA AT BB AN %2 100 x 100 FIFLEZERL 102 x 107, £ 5-1
VRS T JLAR 2 SR A4 41 SE 2 Akt iz 948 .

& 51 RTAELZHNENEE

LS &
UILayoutPriorityRequired (2Rik) 1000
UILayoutPriorityDefaultHigh 750
UILayoutPriorityDefaultLow 250
UILlayoutPriorityFittingSizeLevel 50

n BTRERX—EEZI, SXRARANZ EHFEEEMEANIRE., RESFN%
EMAELARE N —RINAR ., WRESFERAR L%, AR LURAHAR B

n BEARMN IS KBGHEERPA, FRATATLUH—LLAT %A (optional ) 29 ALK EH
Ak — T EECR. AU, “2 SHEMTHANZM | SHERNIRAAER—ME" .
HARAGZRELSF O ME SR, R4/ NEER . B H b0 (15X ¥
MBI TR EW, BARESRAIRSTIIREE, DA/ R 220

n ZRMN Z BRTAEREIR Frid a4 R 2 kT 7, HATEHRE
PR B A 1 R e A . ANEERRAS X 5| ) . X E A R G AT LU
ZEHEIH, B LA & OO IO PR R ] 3,

» AT A ESRRIBARMN AT TIE, N —EL4 RN YIRE S —E g atE, ALl
M UIView (zhEDhRER BRI A . EShiEERp, IRATAT LA F o 43N 2 5
WA layoutIfNeeded, XEEMYTE, HPEIHES DL 3mSR ok BR i E—ZE L5 A0

DI B3 MU A9 72
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s EARHMUETUS|AR—GZENEMAE, 3 FRENSRERBE, L4 Hp—
MFRE R L EE BT AR AR E R O SEXFE, REREZEA A
RS E BRI RT . e, FRATEIE T —FhE 20 XA AME, HphirinEd
UITmageView {4, ARAIMAET LIS ERAMIBAHEAM right BYESTE T
UIImageView #{f# right RMEANFT. (B2 T —BIGFSIREA—FEISMED .

w ARHMN R ZEMDR RS (bound system), 7EFEEX ¥ NAYBHE, AEEEHK
UIScrollView, UICollectionView % UITableView i1 5., N5 5 fh 4 &
AEHCHIARRSG, RARABEN—TLRRGEHD A — T2 AFNARRG R
M2, BULXAMATREASMERF G, [HETEARENMFIME, 1H Auto Layout Xf
AP A SRR ARG

m Auto Layout 5 transform (#45%#k) Z BRI EER S B A B, [FHf{#H transform
J Auto Layout BYEZ AN/, JUHAEW KEsE 0% o0 T B2 it

m Auto Layout FAEEFN iOS7 Fri2#itAY UIKit Dynamics hEIE(E. 21T R T 8200y
TR P 44 SR 7] LAE AN Auto Layout, {HANRFEANPE4LLFE UIDynamicAnimator [
BHZT, Bt AREREH Auto Layout 5 E% 1 AHEA /7= T .

m Auto Layout 8] LLF0i0S 7 B9iEZh % R ( motion effect) —#& L{E, 1 UIMotion-
Effect SLHIFTF=A MM IEEIL RESHMMER CALayer, MASTIRIEZAR .

w ARMNUESITHAESHE, WRAGELEBIITLEENZEWARAN (ZF
ATEREMEH]), SR Z A R, BrsitHRzgasEZF7F 5N, DE
REEMEHAR k. XMEERAERE, MESHS4 5BFERRAFHH R,
Auto Layout 2R H9(5 B &£ F] Xcode il &, HIFAREBRS TH . TATAT
PUAR 3 S At DR R R B IE 29 SN, ol 45 25 R0 0 22 1] s — 3

n BRBIROYRMNATEESPEET N ARFNRIT. MNZEEA Tk, WREm4
IREE, ML HRFE R USSR, B2, mRANMEXER T, Baih
FTTREEFAZE, BFRSEARAHEA S EMAT . v, RITTEESHEIM
F e viviewl]-| " MEXFRFPREEMETTE, DR FAF B BTk o951 0 €1
AR, (HERHSESEBEf TSR (FhFE ViEmR T 1~E5):

Terminating app due to uncaught exception 'NSInvalidArgumentException', reason:
'Unable to parse constraint format'

XA IRE SR AR TR B, Fr LR AT it A FAT R, 76 1B ik
AR, B RO i TS SR T S B A L T,

s SEARMVSAZDSIB—MRE WREIE T —FK8A 5| R E 29 5
W, B4 Xeode FEHIFACHIA A=A, (HEFANSEEITHIR BRI TR

n BRETHAEEREE AL 20 A S — LR B R B AR DE R A SR A
TR B B2 S BRIF B TR R R 8 . LA RO S R S Rt A
ShRA R BAERERA . —BokE, RNABESILA RIBIH R S Tk,
PR i e J MR LA — R R B Y
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g ERARTHLFBREARFESTHHER Y - UHATBNRETH K. £FX
fodp B R T AR AT — ERA G, RO ZHE— LI KRREHRRA
XBEELEHBFATHEFEE, ERAARBT H — K4 RKANBIES (constraint
validator), EEZL EfR# 1 Q"H: [myView" S B H 5 HRRE K, HEHFRAM
REAMD> T HHHEF o

5.4 ZyAB 5 HES Ja Pk

Auto Layout £ % 2 4t fif i Fl 69 i€ |2 LA 45 1iE 55 55 4 75 b frame ST (i FH 89 45 4 2 4 [R]
). Auto Layout {38 K ZAbEA F#EF. EHEA UL MEAS, & AT LAACEEN A ZZRHE .
UIView HF P EBHE, 23 EBEAHNAERNR T (intrinsicContentSize) AKX 5
(alignmentRectForFrame: ), % M5 HE 7T LB ESE S AHESR, LIfE{# Auto Layout
R GREWEIE Y oAb PR Z B G R o

54.1 BEBERBNRT

7E Auto Layout R4+, HHE A A S WE KL FRBN —FE, #x5fhREEEZEEZ/EM.
A B B intrinsicContentSize BEERIA KM &I MR THEBEA
B EMARBATR T2 2 NRE NS M2, HE& SCT DARYE PR prei sk
71N 14 PR 25 T HE BT 1 R

i, XF UIImageView i, XA Y TFHARESIESIMRS . EBmEHER,
AR 4 intrinsicContentSize ke K—Lb, MXS FAREHRMAARYL, NPT FAFISCA &
(textamount), #RZHF(HFH) intrinsicContentSize S AR 5T EFATAELL.

A T intrinsicContentSize ZJ5, Auto Layout Z 4tk vl LA H0 B B HE 22 J& 1 5
HANAB AT BGR A . FoA T8 W 75 B 8 1% B PR R M A Rl o 24 SR i sl HE
Wi A XL, WPESE T intrinsicContentSize 25, MMNSTFELAT
Horp—Fp @ e, BAERANTA LHER AT XA MM U InageView 4 E F R A
B, XEERHER T R RAE —Ff, FIUALSFAE X, # intrinsicContentSize 5§
location ({8 ) 454G, Mo isebiEMEMHEA AT . %LFr L, Auto Layout R4t
EHEMRAT 24 intrinsicContentSize R —S AN,

MAEMBENNEZE, BNITLLAEA invalidateIntrinsicContentSize J5 ¥k,
LI 4550 Auto Layout 224¢ FIKHERET N iZE #1135 intrinsicContentSize,

Compression Resistance 5 Content Hugging
Auto Layout & 4t 7E #| iF intrinsicContentSize f§ K /NIt 2 32 B B A B 1 49 &

Wi, 1F i H 4 BR BT 7R, Compression Resistance (FL 7 EM:) R ME R EANELRZE
ZE9BEh. MiFFEMREONE, BAKES WS, ©E2R RN E#EBRYT (clip).
ifii content hugging (PN & BE R &) M FR —FML LR, EHEHURERERABEELE
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DWEZANR A EE, =% ERE AN EER M OANE (B, contentMode
B R “GEK" TH UIInageView MR E A BEHMHLEBR) . JFEE LA
11 setContentCompressionResistancePriority:forAxis: M setContentHugging-

Priority:forAxis: Jyikabpriisr i i vl i X P it a4 .

54.2 I555EH
Y3 2G5 TR P B A SR i 5 T SRS T P AORE 2R [R] . HE 2R 1 2 0 PR A o7
BURRER KN, T4HRREEHAREN, WA 52 AL 0 L#Ea, BIXFFE

J& (alignment rectangle) .

AR 2R MER, FRETTRSTIA SR ERRIMEIR, FlRE . A%E%
( exterior highlight), $5f& (reflection) DAKRfZIZE5% (engraving line) 5. X SLHFME F 2 LA
FHESFZE BB E B, FERX LY a2, R RHESE K K 52 38
WEREZ AWM R,

Y5 frame A[E], WE A3 FFHIE U BR TR O3 TTHF (core visual element) . HEHTHI4
AR meE EREHFASEWERN KD EER 5-1 2 nEE . X475 E A R
MBEERE, ARMRMGTEREN G, MRAENAERE A LA HA XA A e,
Auto Layout H 2B T4 [R] HAth 40 AR X 5

[
1
N i

Bl 5-1 BRSSP (Pl B AR EHEL) R a5 ST B O e o,
1T A5 BB i A s i R

A 5-1 e AR ks B R TR B PRI . AR B R R R S i AR HE R 7E
b FATRAE Auto Layout RRGES X AR HL 1l (93X 7B 43 N B fe HE T LI

FEX AN FF R A 5-1 A W7s B E B AR L — T o AR R BT e 2 i
VHEEENT, T2, E8iIT Auto Layout F 476X 751X A~ ¥ E B T B 2 % 9 5. TR
AHETEA B B P A RS TR R E R 1o fBANSZ MR AT R HE R, AR 453 et 4y nl fig
STIRHS ML B TS IR —LERE (BRI, AR5

Auto Layout RGESEARYE X TR A HEAT R EI AL BB, MARARGEHESL @ PE, XFERT A
R HERR A Fir 2 IR SCHE 5 8. (PN PL P iy A K rhots ;56 ) MERRTCIR .

FEBAXI AR
AR A A S B VLB R (] an P9 B B SCAURE) Ul ImageView), FFAZERZILIE

© 58fR UIViewContentModeScaleToFill  UIViewContentModeScaleAspectFit F UIViewContent-
ModeScaleAspectFill X =fAEBRERX., —FEE



E5E MEMNNRRG < 167

4 JLTRFAE 2 UF Auto Layout R4E. R A C MM EMEM T AR BB BBCRER WY,
AT LAERREIZE LB alignmentRectForFrame: Jrik, JFi EIRGHEEIX FFAETE o

BHEEZ 1S, WREER. ZSHERAWEFTER BRHEZSR (destination
frame). & K 5-1 AOUREE PR . BHER I ARKERDRSE T8 UE, XH
L R AR E TE LA R . T A3 ROZARYE AR A~ B ARHESR LKA P o B ik A TR
TR R FFRETE -

BE77 TR [E] i) CGRect {EFE B T YL E B LA SE A A BT AL AR 6T, aniEl 5-1 e
MFETEPR . Bl W R ERENEAGHHER, MARMEIENTHES CALayer T/
AR PE AR LR A )

R EZ X E AT AR, IRATHICH —IH LI frameForAlignmentRect: Jf
o B EMARNRR KR, WRRREAARXNFTER (iR, Es-1 REKsE
BRAETE) RB AT LU BaE FrA R HESRE (Herid, B 5-1 407 & 2 AR~
). Bfllex AR ARIBRAS X FFAETE b ™ R R, 2 AR HE P ) B 4 B A e i )

5.5 G EZ a

i3 NSLayoutConstraint 2§, JF& ¥ Al LU MR 7 2k QU A 5RAM . 7T LA —
AR B 5 R A E AR A E B A B S AR Z M e R, iR X g
[E] A BFR , WAl LU —FE R S/ 1A S (formatting language) 48 & L& 7E
KTy T 5 3 E 7 1 R HER IR

AV SERX PR, HEEAAENNEEEAE. Fod: TeEFEELAR
FU, NP A g R “y KR mx + b” XEEMXRR . NI T 23
), BE{1#2 NSLayoutConstraint KRG .

5.5.1 EALFRHMNES

NSLayoutConstraint 26f constraintWithItem:attribute:relatedBy:toltem:
attribute:multiplier:constant: Fik X HFELABEE! ) —KEEBAIE —&A4 K

FUI) ., O H I AT LA — NP (] 55— 1 S B K
XN ESCNE T M A “view.attribute R view.attribute * multiplier + constant” 9‘&,%’-5:%0

Hep RATLR “FF7(==), “KTFEHET" (=) & “DFEF"(<=).
HE TR

[self.view addConstraint:
[NSLayoutConstraint
constraintWithItem:textfield
attribute:NSLayoutAttributeCenterX
relatedBy:NSLayoutRelationEqual
toltem:self.view
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attribute:NSLayoutAttributeCenterX
multiplier:1.0f
constant:0.0£f]];

X B AR AT 2 1) 0 P 4 2 L (self.view) HESHN— &M AR MM, &
2 SO HE H G s 1 AL A 5 AR P P RO RO BB AR AR RS 5. Bk UL, SR AE P
P o0 5% B9 B A #7 (L NSLayoutAttributeCenterX J& 2k R ~) Z 8] & 37 55 [
(NSLayoutRelationEqual) K& . BUKMEUE 1, WBER 0. XHES™ 4 T FHAEARK.

[textfield] s centerX = ([self.view]s centerX * 1) + 0

XARAAXWEER: HEARE DO R E X A bR 5 SCAHE 0 58 X AR 3 5.
UIView ff] addConstraint: FESERX RARMN A MBI E Zh, ZHN 5 HALRZY
AL AR S AF R AEE B constraints JRMEH

5.5.2 AAIMIEFRIERAEBLIRAMNY

E— R T IR AR KR, NSLayoutConstraint KB AHF NIk, AL
HRAE 75 e R QIR L AR, X Fp A4 d B T ORI e B F R B AR HNA . Xk
U He 45 Objective-C 18 & i FikiHH9—2 ASCII 45K (ASCII art), iHH F X F

[self.view addConstraints: [NSLayoutConstraint
constraintsWithVisualFormat:@"V: [leftLabel] -15- [rightLabel] "
options:0
metrics:nil
views:NSDictionaryOfVariableBindings (leftLabel, rightLabel)]];

F AT S AR T R ARAE TR N SR8 — AN, DA 2 6
R, EREILY S, RIPESZREDIXFFRE, ENARERREER (1) 5905
(V) Fim S5 HARE R ER . ARG X MR RN EERE: #fR rightLabel H#
fE leftLabel F 7 15 fikb,

BB X AT R Y B BT T X LT

w S H: 5K Ve FrZRds B AL BT e X

» FAFH BRI A AR i 2 R S S dE Rk

n HEAZEGEEREREZGHER -7 WEECRER, Flin -15-,

m AHIEAF LT (options 2%80), it I & & T LUK R FE & % 55 89 [l /& 22

EFH. NEELABRMNKER, ARFEFTHE S a8,
n AHHHEA R netrics 28, FAHAILE—{p5H# (NSDictionary) f&ifZ,
FAE R I — e G TR i B 9 H B, SOREREAS T 25 & 1B AH 5 1A% X 47
BT, o, WATESFAXAREZ BIAEIEAE, B2 F R 15 #ik
CRFEAER AT (FIANET LI AE labeloffset ZHHY), SRIE LTS b f4 (B 7E
metrics FH B R, FHMAEEIERALFR, MEMNERINE NSNumber, £ AiX
BE—A (flin @ (@"labelOffset™, @15}) Hu43 ik B —Fh 95 B it #F = 0 &

By NSString LB R HIFE
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m views: ZRNELHRBEXSHEAHRAR, EAETEERENEL. RITEHZSH
EAEHAZRYSE (variable binding) HIFH#, XFFHRESIEENTERBZWFARFES
e AL E G R . BT TRXHE—FMRBIEZ G, FFARE BT LAZERS 17 5
B HEW leftlabel & rightLabel £FEXHHAE T .

FARE X FAF R B AR, B&74E— a5 TARMN A EH . K F
FreptHSE S, AN R H, RITAKESBEHRENFRBARES =L L 0LY
AN, #EER: constraintsWithVisualFormat 7 E2HI4E HEEETH B8 X F45 5
B — RGN LTRBN , 17 FF 2 A ) 4= s i 28 00 e B vy 2

553 ZTEYE

Auto Layout REEAEAL B AT AL AR FAF R AT, T leftlabel J rightLabel
FMEBHREENTRRGLRAEX MR, XNRTFEABZRHAET, RITED
NSLayoutConstraint.h U B E XM Z R MITERYE, &M= UlKit P —1k

S
NSDictionaryOfVariableBindings () ZLM{EEHEN BT TEBESE. FUAK

FERATHRVE B R LB, RESHBREAFTERLE nil, ZRESREELEANZRBE—H
T, Kb REMNERELRS, MENEERAS. Wk, WRIT T EXRED:

NSDictionaryOfVariableBindings (leftLabel, rightLabel)
AR 2 HR e 4N 5 gt

@{@"leftLabel":leftLabel, @"rightLabel":rightLabel)

WRIFABEAXNE, BAAGF THIE—H7, FREEA AT TRF
B AR R

5.6 KX AFFEH
0] 24y S LU 7 252 0 B A F O S ST

(<corientations:)? (<superviews<connections)? <view>(<connections<views)*
(<connection><superviews) ?

FSRAAMENTE, MESWRRNZTEHATUHIA 0 RKEZ R, BRE ELLERE
Z, PR EXSFRBREZME LK. FTEILTENARAFHABPHEMHER, IR
PrEE R PPRER EN L. _

56.1 FAH
FRF BT 3k BTRAN BT 630 H 67 0B 434 8977 [ (orientation), H: FmRKFEH I,
V: FREETME ., BEED, X AN TR A A A RRE LT AR,

© F8HYE constraintsWithVisualFormat Jigk,. —iFHE
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RunEg iz E, BABRAREREA T . HHFRAXE—NARFERFE: "H: [viewl]
(view2]", EHI&H KR view2 HEMAE viewl A0, H R X FLHFN FrEE 3t /Y

Trial. P 5-2 ZeUAR SRR BEEE R T 32 X AR A RN 2 J5 9 A A R .

& 52 & "H: tviewl] [view2]" (ZEM#RE) & "V: | [viewl]-20-[view2]-20-[view3]" (f
TR ) AH XN Y R AR R

BETkEE - ITEEMRMER: "v:|[viewl]-20-[view2]-20-[view3]",
XARAFMNAE viewl 5HTFHE view2 ZEIBH T 20 55 H, R XFE view2 5H
TFTHE viewd ZEBHT 20 H255H., B 5-2 A MEEER T8 FX & ARPN 2 50 R
fiJ7 . :

AR A Gk S in 29 5, BB A SE H AT A9 £ 3A0 ) 2 T B A R HE A AR 8. Auto
Layout £ HTHER T #9545, At Bk ki R 24520 . ELAMEE S, &
TEFEET ML, WRAEE, BRI RERSBAGXAE2ARIEE ERRE R
Tk, MEEAMEE S, B EKE T AR, MREAEE, BLA=TREREH

A 2 HR R E R R SR
FA ] 5-2 BT AR SRR, B At XK T i A0 B 77 i B 2 R AT -

[self.view addConstraints: [NSLayoutConstraint
constraintsWithVisualFormat:@"H: [viewl] [view2]"
options:0 metrics:nil
views:NSDictionaryOfVariableBindings (viewl, view2)]];

P4

[self.view addConstraints: [NSLayoutConstraint
constraintsWithVisualFormat:@"V: | [viewl] -20- [view2]-20- [view3]"
options:0 metrics:nil
views:NSDictionaryOfVariableBindings (viewl, view2, view3)]];
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ERE X MEAFRBRITF LML (1), BRARARLEUE ., BRITRLSEKRAF
FFERRE BPmEFIE. WRHIAETT %, I EHRERE RN KI5 5 5y @ A

PRORAF (BB Vel "B "H: L") BREHAERRE, AR TR B4 04t
BB SZRT (... 1")o TEI0S 7RG, MRIEAFIR BELEME, IANE RS H
AR R AR T 07 o

@% PR A F e, T LL{E F UIView ¥y constraintsAffectinglayoutForAxis:
FERRBEMAKTFARAREL TR A ARAN, EEXGRYG =R, FIK
BHEEEEN. EARBEEXRGFEAN, MEFERAS ELHAH KT App Store
BERRELRNZRARE.

5.6.2 1&EE

FEE 2 FR2Z B B % # (connection), #UATLATE EMERHEA R T, S (Wl
EiEREEE) FREREE.

Bl 52 RS — K ARMME "H: [viewl] [view2]", EHMmMHD T =&, 7
viewl A FHEE S view2 WA FIE S Z B BA HMAZ, X8R x 2405 A0 2k
view2 HEEHMAE viewl £,

H#EFFHF (hyphen, -) #AR—/NEBEEZ M, "H: [viewl] - [view2] " iX 205t %
FRRBRRUEZRAERE, EETE viewl 5 view2 Z (a8 HARMERZ A GXMRfEH 3E
RAFRE), E 5-3 frn.

MPEEFENEFFZEE EBEFR BT LEHbEEEER T T,
"H: [viewl]-30-[view2]" iX ZRZYH LI & 76 P40 Bl Z [BIAS I0 30 sZ5 H, & 5-4 fr
N XBE AFE b FE i B A BT = A /)M 1 i —

& 5-3 "H:[viewl]-[view2]" JXZHL|r B 5-4 "H:[viewl]-30-[view2]" X&ZAK

Y EE R TE PR 2Z (Bl S i s RSP PR Z [ 4 A 30 s B [ 2E
ZH, EFFAERRIRE L E—RAHR
AL 58

"H: | [viewl]-[view2] | " ZMEXFRHBHSN ERRETTI, B HAKFIrm L
AT ERUE AR RNEE viewl B SR, viewl JFTH2—BEINE, [RIFE/S @A
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E view2, i view2 H/EIEth ENGE LRAE, BABRWAE 5-5 Fix.

XRARHMNEH viewl 5 ERME LR FT, FEH view2 5 ERRMELEXF. AT
LHXFAR, REDTEF—LEAREAT. BARBLENBTRE RN, ZAH
BAEDNHARE AN, REXEE, AREWRHARMN , EFHSITABE 5 RANIEREF
AR, REFENRE viewl, HHRWE 5-5 FiR, MEZTARE 4 AR FH,
KIARG IR R view2,

REBHRT, RMNMAELUENARENE FRUE., TR, WTLIEE "H: |-
[viewl]-[view2]-|"#W, ©5 EEAAFMUAEL, RESE LEMENELRS
viewl WANRZEEHEH, FRBWETE view2 WHBAS ERME AR F 26 E T
ZH, W 5-6 B

[ 5-5 "H:|[viewl]-[view2] |" XFANK & 5-6 "H:|-[viewl]-[view2]-|" £ & #

MU ZER A A7 P~ DR 4 205 5 A0 _E 2% W &EREKARS ERREDFZ
WEMAAARN T BT _FZEH ]88 = H

ZHRBEER, FrdAZR>EEELp—

AP B 5 2 A RE TG S AL

MFRES FRMEZEMEH, HR ST EPE R IB/Cocoa Touch i RN, 3
RAFEALE i0S API FiAHAY . MEHDF S LR UE D FZE S A —BE FE%
M Z 1 B BRI S J R —28, N 5-6 ] LU F H i 29 3R A0 Bir 61 22 A4 P o 25 (3 22 ] 9
X 5

EHEEWNREZEFEARENZ H, WEADMERLHN . RITATLHEEPEMXR
O (relation rule, KA "H: |- [viewl]-(>=0)-[view2]-|"), #HHAERFELART
AR T, e IR —BRIES, NEESAR S LEUENRAZABHZEA, W
 5-7 Fim. XKL A7 B R Z 8 2 0H 0 AN A aElpE. iz {18 R G e HEf X
PR B A TT LR G bR S R BE . B E AT, AR C R LI B i AT 5 FH A AR B I
B N—EA X, AERAE, PIRESTC R BT B A Al LA R

FRHEEmMYRARBRTF—BHAUE, T IEA =4, REFELHHR
B, bk FRATAE HXHE—-FKAYRMM: "H: |-[viewl]-[view2] - (>=5) -
(view3]-|", HE=AMEEB/IFITREZREBARENZ H. E S5-8 WA T 2%
LRI B A R O =
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&’ 5-7 "H:|-[viewl]-(>=0)-[view2]-|" & 5-8 "H:|-[viewl]-[view2]=(>=5)-
MW SAERREZEEHRENZEA, [view3]-|" MMATLIRE =1 HEZ
R HE RS B R AZERMEIHR T, [B] I FR

RESS FH LA T — BB Y

5.7 i

F—TREWANECAEAR THA RS EA RN, 5 250t ny 35 3
(predicate), ERMMETCHZEM LRI FHEE . HATERARESERER. b, &
fITeT LA T EX A SR L E E R R 202 50 51:

[viewl (>=50)]

ZiER R — M E A K. HIER, X E1E AR LR BT AR — X i S 2
P, TR R — AR B W ) ) i AL . IRTAIIEAS R BR TR i,
FRATAT LA FH 2L A R 00 45 BH A B 9 R ~H O ZBUEE 50 a5 B 70 s 2 E]. WARZE RN E A 15 A
(compound predicate), HF-ATFHEHLM ) E&FB 5 FHE S FRIT:

[viewl (>=50, <=70)])

HART S R IF TR AT AR E B R T s K . anRAR S SEM R & i E A, R
AR LAERER TR RT 0 M9E. T X &M
M HEKFI7 ) P viewl, (EHFECRE AR
ZHATR T, REEWH ERA:

H:|-[viewl(>=0)]-]|

& 5-9 R T X AR HM AR RRCR .
MRBEREMRERRXR (==), BAFLL
ERRNFAROIFRRIEWNEFSE R, KU, Eso vH:|-[viewl (>=0)]-|" HNZ

[viewl (==120) ] % f F [viewl (120)]1, i ERIN T —A RS, 5
[viewl]- (==50)-[view2] #l [viewl]-50- ATLAREES ERARE . BT R
[viow2] f4 Y B I R A A LR B3 R R A 2
viewd] ELEE B, B PIZNg 2 a2 m
5.7.1 ¥8fR

WARFSEANER BERZD (WHlRU, FANTCEBEHEF 2R 120 50 50 XH AR
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{6), BBArTLLE S metrics ($81R) FHREMIZE. 7678 HQRARMM AT Eaf, &
B FIAE N metrics SHME#Ed, T HEXMEFAF B BUAEIR R T HAE M A
AR L

[viewl (>=minwidth) ]

minwidth X4~ G FFATIREBS ST B metrics F M B AGHA NSNumber (. R
% 5-2 Y constrainSize: FEETEANMER TR 09 B, %07 B 76 81 8 20 o B0 ) Y s 4,
S PR AT B I (ERAE T — M F L B, KA LLESIRBAR S metrics MIAE:.

5.7.2 AR IMIBXRAEE

WAHARBR TR &, RAOTETAEP N RE RS Z B LR, DARIEERE
AeHI—TMEEKR, FHEXNPFRET view2 R, #HEHEHETYE XX F
MEARSH viewl B K,

[view2 (<=viewl)]

Fatg TR PR R A Z [ LR R RE A T — i g6 . mMRABEY FHE
IR, HWIREMR O, TR EEZ AR, ARBAZE A T b a s F
BT, TR ZBURE XTI E A AR 2R

5.7.3 {RER

BARARAMMERTT LA at FF5 (@) SRIFEMAER, FE AT URKT, Ll
FIHEAR. e, RATEIE viewl MIRSHEN 500 55, {H ABHEX &AM A1 ek it B
R —2, ARAT LMERH FHIF5FH

[viewl (500@10)]

AREBAERAZ G Flm, TrstRE— N 7EREE P iRA LR i 7S

[viewl] - (>=50@30) - [view2]

5.8 KA FAIFBEL

52 ¥ 45 T Ll NSLayoutConstraint 2 ) constraintsWithVisualFormat:
options:metrics:views: JFE:OIEEAHH N B AT FH AR 5 88 A &S50 .

52 ARUNEXFHS

2% i & 2o -3 Bl
TEKFEHFmaREEHF M E| H: V:[viewl]-15-[view2]
HeAR Vi i view2 BAE viewl JEB T H 15 fikk

© PR IR R constraintWithItem k., —F&HE
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(%:)
*x B #® R % fl
[viewl]
s [item] RGERTEMES views ZHINFIBHIFH ST
S P EFRAIBER) UIView Sf)
G H:| [viewl] |
4 viewl 5 FRUWERT
== H: [viewl]-(>=20)-[view2]
KFE <= 4 view2 M RTA I EE R viewl M F AT E LD
>= 20 %
H: [viewl (<=someWidth) ]
Vi [viewl]-mySpacing-[view2]
£y metric iR R metrics FMPE, AFRELH
metrics Z2HE AN FHY S, DARRERTS
someWidth } mySpacing #H%{R A NSNumber {H
T [item] [item] H: [viewl] [view2]
4 viewl BfEHHTER view2 MR
[viewl] - (>=0)-[view2]
ks ] [item] - (>=0)-[item] XA A T LU L, e BE %
S0 4" '
[viewl] - [view2]
[ 5 2 [6] [item]-[item] EFAMEZEE T —/MEEENZE LA/
& 8 m., R FRGE LK)
ot o b | # : V:[viewl]-20-[view2]
H 5 S B 2 25 (6] [item] -gap-[item] 4 view2 HUTHSER viewl M 20 &
[item(size) ] [viewl (50)]
RS [item(==size) ] H viewl 78 LA bRAl_EH R BE8 50 4
[viewl (>=50) ]
[item (>=size) ] [viewl (<=50) ]
RUNRBATEE | W [item(<=size)] PFRSE viewl 7EiX &4 brdh b A9 &R~ ali i ok
R~
SMmBER/ WESH| o (viewl (==view2)]
Hh—A R EIAH T AC ; ; AT B 24 AT AL b - B R AR IR
[item(>=item) ]
‘ | [item] V:|[viewl]
o el [iten] | 4 viewl MTAER FRRENTH
|-[viewl]
ot e o ST RANN 7T |, % viewl M3 A E
FAE MR Z B EENEE (20 5)
FEAMES EEMNEN | | -gap-[iten] a2 L
5 6] 6 s B 05 (item]-gap-| ﬁgglﬁ&ﬁﬁﬁﬁnﬁﬁtﬁﬂ@ﬂ?mﬁZ@@tﬂ 15
[viewl (<=50@20)] )
& evalue 4 viewl 765 AhRA L AR % 50 4.

IR AR AL Y PSR B BIARAE (20)
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5.9  JHKE AP R B DN 57 IF RIS R REL )

BTN, FAVRE 5B AESE =B X 5 2

m "H:|[self]", "H:[self]|", "V:|[self]" K&k "V:[self]|" X 4F #& X F
FEep o al=EZE X3 . AXEFE . T B i i 77 AIRCR o

w ] PRFARRRMERRTRAMIFE, PAILRABMELDR . DM ELL
R, "H: | [self (>=0)]", "H: [self(>=0)1|", "V:|[self (>=0)]",
TV self (=00 0

n RFHR—KEL, MARMFRERRAIRIT [ ETHMH, B2 RENAERS
B EETEMEA ERUE: "H: | [self (>=0)]|" B "V: | [self (>=0)11",

» A LAGIETR, DEENFARE NG, SERNLFS ERREKNLRZEE
—UbZsPE: "H:|-[self (>=0)]-|", "V:|-[self(>=0)]1-|",

5.10 AbBRZ R0 Y {0 e

RGBS Z I EBMAHE, AREEMENSBRTE. 5IA Auto Layout Ll Z A,
XA RS AT B, BN BBt (layout phase) S ULl B (rendering phase). i Auto
Layout HLEI N ZEX B MEG R BEZ AT, EIN T 293 Bt (constraint phase) .

FF & FB R LASEHL layoutSubviews Jrik, LIMETER R HBEBSE B & FRER
JUMHEE. X4 i0S INEREMEMMA R ESTME, MSEMAZTE, FRENELSTFI)
EHTAERNHA TR BT REBITHEAZS, FEEFLF LA setNeedsLayout
5 layoutIfNeeded F¥EFKFEREHAM. AIE R HEERMAIFER, 10S RELKBRE
MXFEREREHER, REAEE LMY layoutSubviews Fik, TG & WE Hia
Y, WATEZE, REILFALZMEPAT layoutSubviews,

e Y B B, JF & & 7Tl ad SE Bl drawRect @ J5 k2R 58 2 45 il ¥ 8 UL B 22 . 24
ZGINENENAEECLLHE, ESRA drawRect: F ik, UEX R EHTIKZES
Hil, FEWAERAAEME B, FFAHE A LIU#E T setNeedsDisplay & setNeeds-
DisplayInRect: FiLERMEEHLHTEEHCD, XMEHSME drawRect :,

A T Auto Layout ¥l Z J5, LR AFr BRI S 2 th— AR B ( constraints
phase) . i3 updateConstraints Jrgk, FATAI7EZMBAIEIFEH Auto Layout
GeRT{E B LSRN . S5 R BAEEL, 10S REEAT LA B 175 F 00 B 5 29 3 A 0 L 42 6
B, MFFHPATAR B, TR —Jm, FRE WAL FshfitktdmE, MKk
1y /£ setNeedsUpdateConstraints }z updateConstraintsIfNeeded, HZHK 51T
F 5 R A A AR B2 526 o

IMREE T HER updateConstraints ik, A S UAEAEZ Iy 2R [\ 2 f/i & H
[super updateConstraints], fFARMBLRZIE, Auto Layout £33 24 #1584
P BT A0 A T LART AR AE o
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BRER—ITHE, RAMSHAT—HB. MR, MITRARMEZE, RAESH
TR B, MATERRBTE, NP ATEbrB .

XFBT B Ab BT A T RAT - BEAB WIS EITHRH BRI E, RECEE
LR Berh B R 2R ANER T B T, I HE SR AR SN B E T PR B9 LA T
FEAR R B, WAL LA — -5 29 SR AR 59 1 07 AR SEE Bl B LT 4RAE . 5 5h, il
LAAR S ey 249 SROALIN BT 7 A R LT AR AE S PR B R R AR S . | TR GE7E LB BRE &84
RANELF T, BT B L E SR T e s e — ER BB T —RARB BN 1L, 5
TEAR R BB AN, 750 FR G5 X2 filh AR SR EE R SE R AR, DT 6 7 P e 405K
BBt 515 R B B2 6] B A TCFRIEER .

KEER TEAARBIXLE “H8” k. AEEMAABIENN, XETESRIAH
5K R R B S 1

5.11 F PR o)

o LR H N anfal G 2 ok Y, E1#8R T NSLayoutConstraint 2, FFREA
it addConstraint: FIEAMEBEKRMARAN, the] IR ZMNRERHEE, I
it addConstraints: LHIFEE (EEFEAREH ) BERMBIME LR, £HEHF
kv, BRINGESIEBESAFRMU —HREEE N BHE,

FE B2 3RH 00 & A0 18 B AR N 2 B R T BT % B & AR T A Y AR A 3t [R] A
Foo TEIL B b T 29 SRR i A I 06 2 2 A U B A5 S A L Y SR R] AE . AT AT LA 4 X
NSLayoutConstraint 4#’5 category, FFFEEF LM — Tk, FAREFREEZMN 8 3h

FECREMORE L. XPIIREE A EEENES .

FF & 0] LABERT B IR R A5 HM) . removeConstraint: fz removeConstraints:
J5 43 B R LA 25 5E B A0 B R BB BR — AR A R B — ZH AR, TR R RET
NSLayoutConstraint XfRFKE(EMR, Ll ERPITRCRTRES A E FTEIAS .

Hut, RIESMET —KEPLARMN, HHHFMBRERRE T, RNEXH
BT —&#5ZF8HARMN, R/5Ed removeConstraint : KBRE, HMAKESEH
BRI EA WAL e X PIRARMN BRER, EIFARZELMFEWHINR. T
FIAH 7N T XA (R  :

[self.view addConstraint:

[NSLayoutConstraint constraintWithItem:textField
attribute:NSLayoutAttributeCenterX
relatedBy:NSLayoutRelationEqual
toItem:self.view
attribute:NSLayoutAttributeCenterX
multiplier:1.0f constant:0.0f]];

[self.view removeConstraint:

[NSLayoutConstraint constraintWithItem:textField

attribute:NSLayoutAttributeCenterX
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relatedBy:NSLayoutRelationEgual
toltem:self.view
attribute:NSLayoutAttributeCenterX
multiplier:1.0f constant:0.0f]];

SR BAT b X F ALV, IB4 self.view OIS & A —FFtE TR TR %
YIF A, {HE removeConstraint: XIS HEB| 2., BERA DX E A i29HR
FLI A BORA

BRI . —FRIET LRI AR R 2 RN R AR R AR R, ] LIS R
T

NSLayoutConstraint *myConstraint =
[NSLayoutConstraint constraintWithItem:textField

attribute:NSLayoutAttributeCenterX
relatedBy:NSLayoutRelationEqual
toltem:self.view
attribute:NSLayoutAttributeCenterX
multiplier:1.0f constant:0.0f];

[self.view addConstraint:myConstraint];

// later
[self.view removeConstraint:myConstraint];

F— MR BT R 5-1 PRI R AR C A AR SRE BRI AN, It
BB ARAT A AL P B2 A 4
BLASR FHBFh 0 i R AR AN 2 RS 0 R 3N (FSAR AN EERE £
i 01 b (R A R, 3 725 24 SRR ) 2 4 7 oK B s i IR X AR ) o dn SRk SR PT BB B BRI R A
FH, RATDE A RRIRAE R, DMEMEBER, Wal LORAMRG S 5-1 Pk
FAR A B 15 >f Ah 28 b 7] L,
EEARMME, RER T EILA:
m A LLEUIView L] FEE MK BBFEARMM, 5ZMHXB LD &L F &
B . addConstraint: (addConstraints: ), removeConstraint:
( removeConstraints:) M constraints, constraints FESREIAETA
LRI (%54
. fﬁﬁﬂﬂﬂﬁﬁﬁm*ﬁ@#xﬁl‘ﬁ?ﬁ»ﬁﬂ@ JUF i R R AT LA n 29 s . G
144 requiresConstraintBasedLayout 2875, FRATATLLAIE X Fh R E 2
A RUIRAER T AR R ARG B A GBI EHIZ1E.) _
m MBRHEUREO TS FREGMARMN, BAFEFRER translates-
AutoresizingMaskIntoConstraints B, &%fﬁ[‘ﬁﬁﬁ{{z}iﬁ&g?ﬁﬁjﬁ
@J*Efﬂﬁ"ﬁﬁ mEAZERRER 5.17 THEEATLE.

512 fRURITRE: LB FTRN Z ] ity % e
FAT (2SR ARG ) — 2B 2 RO, T ELRRAT MSE RO R 96
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viewl.attribute (relation) view2.attribute * multiplier + constant

FRFEX K E A2 #E S NSLayoutConstraint X R & AR R, &%=
priority@‘ firstItem, firstAttribute, relation, secondItem, second-
Attribute multiplier 5 constant, @iliXe/@M:, RAVBES HXTPRATRFM

UIView {EAMRMM YL NSLayoutConstraint S GERMRAFTAELR ., BIEF RN
Fritiid i & AR, REHAGFVEAR, BENMEAHEFERN. RSEH T Z 8] KX
ke, ABABTCAK RN & TR B R B T, M2 Lofd R mERER R e,

fRRTTR 5-1 55 T =/ J1¥k. constraint:matches: Jjker LB AR HRALN HIAH
KEME, DAHIb R AR, HER, FERGEE, ROSEEEXAES, MAEER
ek (A REFERBBIMXABER, BRAFHMER—TRBEMELEE), EHAMRARAN R
BRI RR BRI, BATRIFRE GHAEEMMIEER, ENER EEREH .

WAEBN T ESSHIIE constraintMatchingConstraint: f; removeMatching-
Constraint:, FIETEVLE BAR S &HE B4 H N AHICEC A 1 AR 20 SR, 1 fa & 4
AR AL AR RS BR

fRR TR 5-1 SRR LT AR MRS, JFde b — BN, XAERIE, IR
Bt N ERARE R TR 3] BRI T o W F AR E R ER R, Fi15E2m
B RANR AR L s g b, HEM R MLE B R . Aid, 7EREERERAFM
M SL BN ASF BRI 29 AL s, X FPAR L2 SROAL I (25 10) SRS BRI R R AR %A Y .

%Ei fEWRFFE 5-1 413 UIView X455 T 4 § ConstraintHelper # category, 4 & # |
SREHEFY LKA category, EH L EETHRE — BT EF %, ARXREFLKE
o, By B2 A A2 7 B A o

RRRFTER 5-1  SEHLRAMM 2 & gyt bk

@implementation UIView (ConstraintHelper)
// This ignores any priority, looking only at y (R) mx + b
- (BOOL)constraint: (NSLayoutConstraint *)constraintl
matches: (NSLayoutConstraint *)constraint2

{

if (constraintl.firstItem != constraint2.firstItem) return NO;

v if (constraintl.secondItem != constraint2.secondItem) return NO;
if (constraintl.firstAttribute != constraint2.firstAttribute) return NO;
if (constraintl.secondAttribute != constraint2.secondAttribute) return NO;
if (constraintl.relation != constraint2.relation) return NO;
if (constraintl.multiplier != constraint2.multiplier) return NO;
if (constraintl.constant != constraint2.constant) return NO;

return YES;

}

© METHMMMES. —FEHE
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// Find first matching constraint (priority ignored)
- (NSLayoutConstraint *)constraintMatchingConstraint:
(NSLayoutConstraint *)aConstraint

{

for (NSLayoutConstraint *constraint in self.constraints)
if ([self constraint:constraint matches:aConstraint])

return constraint;

for (NSLayoutConstraint *constraint in self.superview.constraints)
if ([self constraint:constraint matches:aConstraint])
return constraint;
return nil;

}

// Remove constraint
- (void) removeMatchingConstraint: (NSLayoutConstraint #*)aConstraint

{
NSLayoutConstraint *match =
[self constraintMatchingConstraint:aConstraint];
if (match)

{

[self removeConstraint:match];
[self.superview removeConstraint:match];

@end

IREVRRIR TS RS
i 8] https://github.com/erica/iOS-7-Cookbook ¥ T, # 4T “ CO05 Constraints” X 14 3%,

BT R E| 5 A E P MRk RARX B0y R X HITUE o

BRI RANAIEEILTE

fRRITSR 5-1 218 “AUES LR RE TR ST (SURSRXTSF)” X RLRAMMEE, FH
Bn—& R m A RN, AR S AT A, X BT R MR E 5-1 BN,
EATEAS viewl W 204 I A T4 #6 21 JiC T -

NSLayoutConstraint * constraintToMatch =
[NSLayoutConstraint constraintWithItem:viewl
attribute:NSLayoutAttributeTop
relatedBy:NSLayoutRelationEqual toltem:self.view
attribute:NSLayoutAttributeTop multiplier:1.0f constant:0];
[self.view removeMatchingConstraint: constraintToMatch] ;

NSLayoutConstraint * updatedConstraint =
[NSLayoutConstraint constraintWithItem:viewl
attribute:NSLayoutAttributeBottom
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relatedBy:NSLayoutRelationEqual toltem:self.view
attribute:NSLayoutAttributeBottom multiplier:1.0f constant:0];
[self.view addConstraint:updatedConstraint];

[self.view layoutIfNeeded] ;

B J5—4TH) layoutIfNeeded ifH] 44 Auto Layout RGEEHALIARMM, FFILE
FZERMEEY k. A, XEEMESRVIBRBUIRALRTC, Lk, RTEHEMILTE
By, st dRAsERA L. RINFTEMIMEZILIAA LlayoutIfNeeded
HIARTIE A AER B, {545 animateWithDuration /) animations 2% .

[UIView animateWithDuration:0.3 animations:”*{
[self.view layoutIfNeeded] ;

1:
XK U B RENTIREBEHsIE T, E5HEEREF TESUREAR
i i s SCR AR R

513 fRRITR: BIERSTBIE H 52 A0 24 5 Y L e

it FH 29 SRA I A 4, B2 DA—Fhop 09 B 4E 5 ORZ B M A JB . BRFERATARARIF R
AR A R B HESE R B R T AL, MRERA—ESHAER, #2580 kR E
EE AR .

TEf#FH Auto Layout Z /i, ET&H FEX TR EQIEIREE G

- (UlLabel *)createLabelTheOldWay: (NSString *)title

{

UlILabel *label = [[UILabel alloc]
initWithFrame:CGRectMake (0.0f, 0.0f, 100.0f, 100.0f)];

label.textAlignment = NSTextAlignmentCenter;

label.text = title;

return label;

}

{HEEREH T Auto Layout ZJ5, ZLAS —Fh4fE Ty ZORGIERME . HATAFEIER S E
SEMHERIF R B PO, TR RS e DL B A2, DA R R/ N

5.13.1 %:FH translatesAutoresizingMaskIntoConstraints

autoresizing ( H Zh A% R ~F) & —FF i 1B B F A9 struts-and-springs X i i T H, &
AT ISR RS B B — A e 4nE, 0 UIViewAutoresizingFlexibleWidth
%o WREGE X T BORTE EME B B shiRAT R, IBATERE LARMMAIHE, AR
ZHES HZUET .

ERARMMZET, Nz HARESRA LR, ZERHSIEE K A shiAEIhiEnHE
B BT R AR, RS HZEYE, BaRES#ETS A ARG XNEREES
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53| Auto Layout R i, EEHE, HFEAEMTE A SHFMARN .,

XS AHRMNA ) BN /E translatesAutoresizingMaskIntoConstraints,
SRR AR NO,  FATTEE AT ARG [ AR B R R0 E C B AR, ASBLESSER
e A S AR MR, X —RAEHEE, ARMAREHZRER BRI R mAR, 0
ATREZTI A MZE . i A ShAE IR T A AR LRI 2 5 R & H O 45 A Le R 0 -
ab . RS TARME R BT M8, BT T XA IR R

2012-06-24 15:34:54.839 HelloWorld[64834:c07] Unable to simultaneously satisfy

constraints.
Probably at least one of the constraints in the following list is one you don't

want. Try this: (1) look at each constraint and try to figure out which you don't
expect; (2) find the code that added the unwanted constraint or constraints and
fix it. (Note: If you're seeing NSAutoresizingMaskLayoutConstraints that you don't
understand, refer to the documentation for the UIView property
translatesAutoresizingMaskIntoConstraints)

(
"<NSLayoutConstraint:0x6ec9430 H: [UILabel:0x6ec5210(100)]>",

"<NSAutoresizingMaskLayoutConstraint : 0x6b8e2a0
h=--& v=--& H: [UILabel:0x6ec5210(0)]>"

)

Will attempt to recover by breaking constraint
<NSLayoutConstraint:0x6ec9430 H: [UILabel:0x6ec5210(100)]>
Break on objc_exception throw to catch this in the debugger.

FERT H 3hiR B DI RE A9 A & A T2 M i A0 J5 2 B AT IR B R 4 B AU IS A Y — IR
BEF

5.13.2 <SHEHNELFNECEA

R R 5-2 IS — T EMAE constrainWithinSuperviewBounds, &kt
MEZ2MAERL FRMERERN . ZEEE T AL RN X —5 . Hp—&H
WZSRAME W 22D Fanin s FRRE NN R, s FHAW, 5—KMNERAM
E M TsmA s ERRE TR 5T, sSATH T, ERFABSZHEL.

ZETUERIEX A F ik, RENEARM BRI RS, RERESE2H ThE
ERE, NiFBHECHRERSEZINMAIHP R, ZhENEATERR: FEH6A X4
FHEMAER, HHER (0, 0) Fa5 FEMERST, AT EHA 2 _E R A E Sk
M.

EHEIFED, BIIA—EIEEREXEL RN . (B 7ERIFF 153 fh 20 31 488 RS
MR TR, XFARMURBEIEFEHT . EEEHELARERSBE FRAER
JEEE, MTTAFRATAT A A A& T L SRAI , R ZE s e R 2 ] Y K 2R .

A, ERRTARRGZE, RATAT A AT RN — i@ o s, LUE
FEEREMBEEIFEH TARMNZ 5, BEMERI A CHRBELM Tk, v, Al
PIETFEX A for fEHEME] viewDidAppear: JrgkH:
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- (void)viewDidAppear: (BOOL)animated

{
[super viewDidAppear:animated] ;
for (UIView *subview in self.view.subviews)
NSLog (@"View (%d) location: %e@",
[self.view.subviews indexOfObject:subview],
NSStringFromCGRect (subview.frame)) ;

}

5.13.3 RENRERNRT

fRIRITR 5-2 MBI EEMAE constrainSize:, ESBME R EE I IFEE
frf8E ) CGSize, TERE LARAM AEHE, SE—FEH SHBIMNERE, RITARERERE
FARRE B E R AIHELE . BIMLIEICE . XL NER 2R —RhiE R, R BRESRAR
MRSEEMMT. BEA ST, IBATEER 100 A XA HEERANET
S B HFEE R RESARA 107 N5, SR EM. .

FRATTAT LAE 29 SRR ) o B o BE A B R 48 8 TR RE B R BE L SR T X R 4% R I Y 22 3
W FEEEMBEEZANEBHA M, HHR constrainSize: FHREEMH F&MUAEATT,
TR, RATWX P NE LM AE metrics (F555) FHE, KRG H L4 constraints-
WithVisualFormat, Friffats, HICHELELHAN EFT 2 M — S E2 &,

X P 2000 BT FE B B A~ 545 43 Y AE theHeight #1 theWidth, X$6&ZFR5E4S AT LIFE
HiER ., FRENZIEFFRERE (key), HAEIGLH netrics: SRMFHE , 7EFEHE
BN A ke, B FHEHE, T555 BN NEH BLE Xy 7 srb i
HE Rt B {E LR NSNumber,,

Tk B AP SR RN i 8 T IRAT A A B ) R IR R R B . S AR (e
B4 "H: [self (theWidth) ]" & "V: [self (theHeight) ] ") HEIFAE Z S LA
MR EERE RN E A RS RZEZ D,

B=AHEMME constrainPosition:, ESWEPIALRMN, FFhE4ER
BFEEFFOUEIROMNE., FEEFEZTEERA constraintsWithVisualFormat A
R {ER constant Z¥#).

5.13.4 ERIEHSZFTABHIEER

AHRTE G 2N T -, EUMEETARIEREEN, AT ERTAZE, i
fEA K] Auto Layout KB EHRATrik, Bk IFRAE KIFZ .

- (UILabel *)createLabelWithTitle: (NSString *)title
onParent: (UIView *)parentView

{
UILabel *label = [[UILabel alloc] init];
label.textAlignment = NSTextAlignmentCenter;
label.text = title;

// Add label to parent view so constraints can be added
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[parentView addSubview:label] ;

// Turn off automatic translation of autoresizing masks into constraints
label.translatesAutoresizingMaskIntoConstraints = NO;

// Add constraints
[label constrainWithinSuperviewBounds] ;

[label constrainSize:CGSizeMake (100, 100)];
[label constrainPosition:CGPointMake (50, 50)];

return label;

}

FATEH AT _ERPRE M E R M EIRRER, RMERMBNZHT, SHSEE
PR E N TR S G B, R bV 24 SRR AR R ) w8 30 A A
AT A — AR E AR R AR, T ELRE) B A AR L b = ) A AT A A R B, R U
25| RBRARNIT N, EESSBFASITHESNS, BrLl, AT B R % —
TR, e, ERXDERASTERMARMNZAT, SR EilE ERRE T,

T4 (o] T Sfe R B A B A R ARAS, RATERE AR THIA TR HeIENE, AR
WK ERINE ERAE E, #EF¥25A] translatesAutoresizingMaskIntoConstraints,
B JEis AL B R L HA]

RRAR5-2 AREFHLRANFKREREHR T

@implementation UIView (ConstraintHelper)
- (void)constrainWithinSuperviewBounds

{

if (!self.superview) return;

// Constrain the top, bottom, left, and right to

// within the superview's bounds

[self.superview addConstraint: [NSLayoutConstraint
constraintWithItem:self attribute:NSLayoutAttributeLeft
relatedBy:NSLayoutRelationGreaterThanOrEqual
toItem:self.superview attribute:NSLayoutAttributeLeft
multiplier:1.0f constant:0.0f]];

[self.superview addConstraint: [NSLayoutConstraint
constraintWithItem:self attribute:NSLayoutAttributeTop
relatedBy:NSLayoutRelationGreaterThanOrEqual
toltem:self.superview attribute:NSLayoutAttributeTop
multiplier:1.0f constant:0.0f]];

[self.superview addConstraint: [NSLayoutConstraint
constraintWithItem:self attribute:NSLayoutAttributeRight
relatedBy:NSLayoutRelationLessThanOrEqual
toItem:self.superview attribute:NSLayoutAttributeRight
multiplier:1.0f constant:0.0f]];

[self.superview addConstraint: [NSLayoutConstraint
constraintWithItem:self attribute:NSLayoutAttributeBottom
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relatedBy:NSLayoutRelationLessThanOrEqual
toltem:self.superview attribute:NSLayoutAttributeBottom
multiplier:1.0f constant:0.0f]];

- (void)constrainSize: (CGSize)aSize

{

NSMutableArray *array = [NSMutableArray array];

// Fix the width

[array addObjectsFromArray: [NSLayoutConstraint
constraintsWithVisualFormat:@"H: [self (theWidth@750)]"
options:0 metrics:@{@"theWidth":@(aSize.width)}
views:NSDictionaryOfVariableBindings (self)]];

// Fix the height

[array addObjectsFromArray: [NSLayoutConstraint
constraintsWithVisualFormat:@"V: [self (theHeight@750)]"
options:0 metrics:@{@"theHeight":@(aSize.height) }
views:NSDictionaryOfVariableBindings (self)]];

[self addConstraints:array];

- (void)constrainPosition: (CGPoint)aPoint

{

if (!self.superview) return;
NSMutableArray *array = [NSMutableArray arrayl];

// X position

[array addObject: [NSLayoutConstraint constraintWithItem:self
attribute:NSLayoutAttributelLeft relatedBy:NSLayoutRelationEqual
toItem:self.superview attribute:NSLayoutAttributeLeft
multiplier:1.0f constant:aPoint.x]];

// Y position

[array addObject: [NSLayoutConstraint constraintWithItem:self
attribute:NSLayoutAttributeTop relatedBy:NSLayoutRelationEqual
toItem:self,superview attribute:NSLayoutAttributeTop
multiplier:1.0f constant:aPoint.y]];

[self.superview addConstraints:array];

}

@end

185
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4 SR AR HE A WL JE AR X SR, AT LK AR BB P SRR (R centerX K
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centerY) [ ZF A% 0% N R PESCHRE A . MRS 5-3 BEA P4 J7 ik Al LUK AL A /9
A, R A RO 2 BN R R

THER, XL R BRI SR E AR FHES ER, XREARINTAEES
FOAL R 5| I B E T4 (subtree) ZAMAHAMAER . & RAFEM, WE51% FHIH#R:

2012-06-24 16:09:14.736 HelloWorld([65437:c07] *** Terminating app due to uncaught
exception 'NSGenericException', reason: 'Unable to install constraint on view.
Does the constraint reference something from outside the subtree of the view?
That's illegal. constraint:<NSLayoutConstraint:0x6b6ebf0 UILabel:0x6b68e40.centerY
== UIView:0x6b64a00.centerY> view:<UILabel: 0x6b68e40; frame = (0 0; 0 0); text =
'View 1'; clipsToBounds = YES; userInteractionEnabled = NO; layer = <CALayer:
0x6b67220>>"
libc++abi.dylib: terminate called throwing an exception

T TR P AR 1 A SN«

w BUERLAHAN A, R T R B A E R S — R E R E R, AR AR
FERM A EX A E AR

s AR AR BRG], T F4F 8 B A& R R R ER, IR
2 SRAT AL A 0B X BL 64 _ S I B

FRRFTR 5-3 LA T HALE#E 3t 5F

@implementation UIView (ConstraintHelper)
- (void)centerHorizontallyInSuperview

{

if (!self.superview) return;

[self.superview addConstraint: [NSLayoutConstraint
constraintWithItem:self attribute:NSLayoutAttributeCenterX
relatedBy:NSLayoutRelationEqual
toItem:self.superview attribute:NSLayoutAttributeCenterX
multiplier:1.0f constant:0.0£f]];

}

- (void)centerVerticallyInSuperview

{

if (!self.superview) return;

[self.superview addConstraint: [NSLayoutConstraint
constraintWithItem:self attribute:NSLayoutAttributeCenterY
relatedBy:NSLayoutRelationEqual
toltem:self.superview attribute:NSLayoutAttributeCenterY
multiplier:1.0f constant:0.0f]];

}

@end

515 fRRITE: SRR
FELHAN BRI, RSy = m *x + b il m, BIFTE BV ERG L
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Rt R 5-4 R T i m EREER L, FEREEE () 5RE (x) KREE,
R R 54 TEVE M TEE SE 2 A ## T NSLayoutRelationEqual X &, IR
L FPERCOR A5 5

R T U ERE L, XMk ESIBEE G L RN - FF 3 NSLayoutCons-
traint % f aspectConstraint 28 & B, F P HIEHF M 16:9 Y1# 3] 4:3 5 = V)
Ml Emf, XAMRER T RESH AT — R A F ML BEERR, ARG Q1B AL - AR R
Ko BRI Y et 1 B O M R, QI R, B L B P

FRATBEAR A U P %) 5 A e B T A R AR, AR HARKE—E MRS, BTLA, X AR
HJHEM createLabel FETHEMMMHHE. Bk, EMEARRERELRE, BFHKR
SGiE T AR A E AN 300 . HIR, BAX FERIEEMER. RITEMLEREE
BHER (750), BEHEAREMIEHLZEAR (1000), XHERBLRARGH T 7 4%EH
B R, MEXmaSEZE, RINTMEH T —ESSCrl AR 5ES LR Fim, m
HEFEA] IEZET R HE S S M KA 5 .

KT ARBIERERES L, RIEIBLFAMN B EESE T MR TR5-4 8,
PR b, RFERMEN, #teT AR 2 85 LA ThBE AR N3 4 & ConstraintHelper [y
category 1,

PR %8 B B Lb B4 24 SR R0 the BT DA SR AR Tk MR B SA L ] . ¥Rl AY contentMode A]
AETC 52 S MET i 2 RS M BE DA LE . FRATTAT LAl Ul Image By size BHAAMERR T,
RIG AR TEREBR AR B, IR B AT A B0 e A 20 SBT3k

RRFR 5-4 GIERERES ERLRAN

- (UILabel *)createLabelWithTitle: (NSString *)title onParent: (UIView *)parentView
{

UlLabel *label = [[UILabel alloc] init];

label.textAlignment = NSTextAlignmentCenter;

label.text = title;

label.backgroundColor = [UIColor greenColor];

[parentView addSubview:label];

// Turn off automatic translation of autoresizing masks into constraints
label.translatesAutoresizingMaskIntoConstraints = NO;

// Add constraints

[label constrainWithinSuperviewBounds] ;

[label addConstraints: [NSLayoutConstraint
constraintsWithVisualFormat:@"H: [label (>=theWidth@750)]"
options:0 metrics:@{@"theWidth":@300.0}
views:NSDictionaryOfvVariableBindings (label)]];

[label addConstraints: [NSLayoutConstraint
constraintsWithVisualFormat:@"V: [label (>=theHeight@750)]"
options:0 metrics:@{@"theHeight":@300.0}
views:NSDictionaryOfVariableBindings(label)]];

[label centerInSuperview] ;
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return label;

- (void)toggleAspectRatio
{
if (aspectConstraint)
[self.view removeConstraint:aspectConstraint];

if (useFourToThree)
aspectConstraint = [NSLayoutConstraint
constraintWithItem:viewl
attribute:NSLayoutAttributeWidth
relatedBy:NSLayoutRelationEqual toItem:viewl
attribute:NSLayoutAttributeHeight
multiplier: (4.0f / 3.0f) constant:0.0f];

else
aspectConstraint = [NSLayoutConstraint
constraintWithItem:viewl
attribute:NSLayoutAttributeWidth
relatedBy:NSLayoutRelationEqual toItem:viewl
attribute:NSLayoutAttributeHeight
multiplier: (16.0f / 9.0f) constant:0.0f];

[self.view addConstraint:aspectConstraint];
useFourToThree = !useFourToThree;

}
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- (void)updateViewControllerConstraints

{

[self.view removeConstraints:self.view.constraints];

NSDictionary *bindings = NSDictionaryOfVariableBindings(
imageView, titleLabel, artistLabel, button);

if (IS_IPAD ||
UIDeviceOrientationIsPortrait (self.interfaceOrientation) ||

(self.interfaceOrientation == UIDeviceOrientationUnknown) )

for (UIView *view in @[imageView,
titleLabel, artistLabel, button])

}

CENTER_VIEW H(self.view, view);

CONSTRAIN_VIEWS (self.view, @"V:|-80- [imageView]-30-\
[titleLabel (>=0)] - [artistLabel] -15- [button] - (>=0)-|",

}

else

{

bindings) ;

// Center image view on left
CENTER_VIEW V(self.view, imageView);

// Lay out remaining views
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CONSTRAIN (self .view, imageView, @"H:|-[imageView]");
CONSTRAIN (self.view, titleLabel, @"H: [titleLabel]-15-|");
CONSTRAIN (self.view, artistLabel, @"H: [artistLabel]-15-|");
CONSTRAIN (self.view, button, @"H: [button]-15-(");
CONSTRAIN VIEWS (self.view, @"V:|-(>=0)-[titleLabel (>=0)]\

- [artistLabel] -15- [button] - |", bindings);

// Make sure titleLabel doesn't overlap
CONSTRAIN_VIEWS (self.view,
@"H: [imageView] - (>=0) - [titleLabel] ", bindings);

// Catch rotation changes

- (void)willAnimateRotationToInterfaceOrientation:
(UIInterfaceOrientation)toInterfaceOrientation
duration: (NSTimeInterval)duration

[super willAnimateRotationToInterfaceOrientation:
toInterfaceOrientation duration:duration];
[self updateViewControllerConstraints];
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FRACHS 1) B2 e ch AN 2 sRAL B, 5t B0 A [ Rk J2 A JR A B SO A IR G . 3R
1175 F ALK B B 6] kA Xcode HYIAIRSE S &, 1 H 2%/ Z LA Unable to simultaneously
satisfy constraints ( JCi% [ B i 2 29 sRALN ) FF3kB9(5 ..

i0S TEIZ1THE Fr it &3 R B 45 R T A 8 WO e 24 SRR D) 0 0k il A O s 24 RO O A0 20 L 35 o
EEERT M EZFHN, fiFF & E AT LGRX SN, LA E R FE . X FhE B —aig
X

Probably at least one of the constraints in the following list is one you don't
want. Try this: (1) look at each constraint and try to figure out which you don't
expect; (2) find the code that added the unwanted constraint or constraints and
fix it. (Note: If you're seeing NSAutoresizingMaskLayoutConstraints that you don't
understand, refer to the documentation for the UIView property
translatesAutoresizingMaskIntoConstraints)
(

"<NSAutoresizingMaskLayoutConstraint :0x6e5bc90 h=-&- v=-&-
UILayoutContainerView:0x6e540f0.height == UIWindow:0x6e528a0.height>",

"<NSAutoresizingMaskLayoutConstraint:0x6e5a5e0 h=-&- v=-&-
UINavigationTransitionView:0x6e55650.height ==
UILayoutContainerView:0x6e540£0.height>",

"<NSAutoresizingMaskLayoutConstraint:0x6e592f0 h=-&- v=-&-
UIViewControllerWrapperView:0x6bb90d0.height ==
UINavigationTransitionView:0x6e55650.height - 64>",
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"<NSAutoresizingMaskLayoutConstraint :0x6e57b90 h=-&- v=-&-
UIView:0x6baef20.height == UIViewControllerWrapperView:0x6bb90d0.height>",
"<NSAutoresizingMaskLayoutConstraint:0x6e5cd40 h=--- v=---
V: [UIWindow:0x6e528a0(480)]>",
"<NSAutoresizingMaskLayoutConstraint:0x6bbe890 h=--& v=--&

UILabel:0x6bb3730.midY ==>",
"<NSLayoutConstraint:0x6bb8cc0 UILabel:0x6bb3730.centerY ==

UIView:0x6baef20.centerY>"
)

BRIFEE 7 XL, WA e EAN M E A translatesAutoresizingMaskInto-
Constraints H XM . HEFFHPH NSAutoresizingMaskLayoutConstraint,
il B E R MR AR (A Bl iy UILabel) A&, M[AIEFRA AT RE H BLAEX
AT . fEEEXBIHE S, EEIEA RS ARE R T

B LAED, FTRER P AR R AR 2 (] R A T shaE, kUi, PE TR
RAREMFET . ANEEXEHEATUESL, - REEZEERESX S, XEENF. A
THRRX—FE, fRRFELAE_FEZ B ERSE. BRER “EY#MymED” X—F7%
SR FEdE, TR B9 T 55 b 20 PR A oL A X 5 -

Will attempt to recover by breaking constraint
<NSLayoutConstraint :0x6e94250 UILabel:0x6b90e00.centerY ==
UIView:0x6b8ca50.centerY>

ST iX L6 5 29 FOM MR R B RS SR AFE R RIS, At R R THERTT, &
RA] GBI —2e @ . 5, ERABSS LR KRR —RAEE KL, R L
Kot RBA R . R, TTAE AR P 8 5-1 FEE, RITET —WERSS
XS, AREMRBEEAKRE “5 EFAEXMFT" 8 KRB 7 x m” ZZE0H8N,
REE LB RGRMREL. BREEERE, WREA DA RS 5 & LN 1% 5L,
AR 27T LA oE i 1B ARt TERBOTRRF IR, IFESERS L,

5.18 AU E: HiRZ F

RS SR QRN 6t %, KRB iFS s, 2R 6EE £ F & NSLayout-
Constraint X RHEHE—BEGEMENMARFER, R GTELT . WRITE 5-6 il LIty
HIXEE— R AF R, RS TR 2R, AR s

B (1000) [UILabel:6bb32a0].right <= [self].right

B (750) [self] .width == ([self].height * 1.778)

B (750) [UILabel:6bb32al].leading == ([UILabel:6ed2e70].trailing

+ 60.000)

X R R & NSLayoutConstraint SEH LAXAE R R ik, BN iZHN
BT A0 Pl 7 A B S B A 3 (PRI P 2 S X L A B B E R 51, 54
FIELL [ K4 : NAFHNE 1 XFIEAr S ok 4 E 7R .
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HEE, HIESRARMANECEHNRE, FLdRMUeT g RS5 HMEAS (t
mERE -G FREXHE, EHEACHEERIESENFE) . FEXEFLT, item2
BHEERE nil,

BRFR 56 FRLRMM

@implementation UIView (ConstraintHelper)

// Return a string that describes an attribute
- (NSString *)nameForLayoutAttribute: (NSLayoutAttribute)anAttribute
{
switch (anAttribute)
{
case NSLayoutAttributeLeft: return @"left";
case NSLayoutAttributeRight: return @"right";
case NSLayoutAttributeTop: return @"top";
case NSLayoutAttributeBottom: return @"bottom";
case NSLayoutAttributeleading: return @"leading";
case NSLayoutAttributeTrailing: return @"trailing";
case NSLayoutAttributeWidth: return @"width";
case NSLayoutAttributeHeight: return @"height";
case NSLayoutAttributeCenterX: return @"centerX";
case NSLayoutAttributeCenterY: return @"centerY";
case NSLayoutAttributeBaseline: return @"baseline";
case NSLayoutAttributeNotAnAttribute: return @"not-an-attribute";
default: return @"unknown-attribute";

// Return a name that describes a layout relation
- (NSString *)nameForLayoutRelation: (NSLayoutRelation)aRelation

{

switch (aRelation)

{
case NSLayoutRelationLessThanOrEqual: return @"<=";
case NSLayoutRelationEqual: return @"==";
case NSLayoutRelationGreaterThanOrEqual: return @"»>=";
default: return @"unknown-relation";

// Describe a view in its own context
- (NSString *)nameForItem: (id)anItem
{
if (!anItem) return @"nil";
if (anItem == self) return @"[self]";
if (anItem == self.superview) return @"[superview]";
return [NSString stringWithFormat:@" [$@:%d]", [anItem class], (int) anItem];

// Transform the constraint into a string representation
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- (NSString *)constraintRepresentation: (NSLayoutConstraint *)aConstraint

{

NSString *iteml = [self nameForItem:aConstraint.firstItem];
NSString *item2 = [self nameForItem:aConstraint.secondItem] ;
NSString *relation =

[self nameForLayoutRelation:aConstraint.relation];
NSString *attrl =

[self nameForLayoutAttribute:aConstraint.firstAttribute];
NSString *attr2 =

[self nameForLayoutAttribute:aConstraint.secondAttribute];

NSString *result;

if (!aConstraint.secondItem)
{
result = [NSString stringWithFormat:@" (%$4.0f) %@.%@ %@ %0.3f",
aConstraint.priority, iteml, attrl,
relation, aConstraint.constant];

}

else if (aConstraint.multiplier == 1.0f)
{
if (aConstraint.constant == 0.0f)
result = [NSString stringWithFormat:@" (%4.0f) %@.%@ %@ %@.%@",
aConstraint.priority, iteml, attrl,
relation, item2, attr2];
else
result = [NSString stringWithFormat:
@"(%4.0f) %@.%@ %@ (%e@.%@ + %0.3f)",
aConstraint.priority, iteml, attrl, relation,
item2, attr2, aConstraint.constant];

}

else
{ 4
if (aConstraint.constant == 0.0f)
result = [NSString stringWithFormat:
@"(%4.0f) %@.%@ %@ (%@.%3@ * %0.3f)",
aConstraint.priority, iteml, attrl, relation,
item2, attr2, aConstraint.multiplier];
else

result = [NSString stringWithFormat:
@"(%4.0f) %@.%@ %@ ((%@.%@ * %0.3f) + %0.3f)",
aConstraint.priority, iteml, attrl, relation,
item2, attr2, aConstraint.multiplier,
aConstraint.constant] ;

return result;

(void) showConstraints

193
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NSString *viewName = [NSString stringWithFormat:
@" [%¥@:%d] ", [self class], (int) self];

NSLog(@"View %@ has %d constraints",
viewName, self.constraints.count);

for (NSLayoutConstraint *constraint in self.constraints)
NSLog (@"%@", [self constraintRepresentation:constraint]);

printf ("\n");

@end
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// Prepare Constraint Compliance
#define PREPCONSTRAINTS (VIEW) \
[VIEW setTranslatesAutoresizingMaskIntoConstraints:NO]

// Add a visual format constraint
#define CONSTRAIN (PARENT, VIEW, FORMAT) \

[PARENT addConstraints: [NSLayoutConstraint \
constraintsWithVisualFormat: (FORMAT) options:0 metrics:nil \
views:NSDictionaryOfVariableBindings (VIEW)]]

#define CONSTRAIN VIEWS (PARENT, FORMAT, BINDINGS) \

[PARENT addConstraints: [NSLayoutConstraint \
constraintsWithVisualFormat: (FORMAT) options:0 metrics:nil \
views:BINDINGS] ]

// Stretch across axes
#define STRETCH_VIEW_H(PARENT, VIEW) \
CONSTRAIN (PARENT, VIEW, @"H:| ["#VIEW"(>=0)]|")
#define STRETCH VIEW_V(PARENT, VIEW) \
CONSTRAIN (PARENT, VIEW, @"V:| ["H#VIEW" (>=0)]|")
#define STRETCH VIEW (PARENT, VIEW) \
(STRETCH_VIEW H(PARENT, VIEW); STRETCH_ VIEW_V(PARENT, VIEW);}

// Center along axes
#define CENTER_VIEW_H (PARENT, VIEW) \

[PARENT addConstraint: [NSLayoutConstraint \
constraintWithItem:VIEW attribute: NSLayoutAttributeCenterX \
relatedBy:NSLayoutRelationEqual \
toItem:PARENT attribute:NSLayoutAttributeCenterX \
multiplier:1.0f constant:0.0£]]

#define CENTER_VIEW V(PARENT, VIEW) \

[PARENT addConstraint: [NSLayoutConstraint \
constraintWithItem:VIEW attribute: NSLayoutAttributeCenterY \
relatedBy:NSLayoutRelationEqual \
toItem:PARENT attribute:NSLayoutAttributeCenterY \
multiplier:1.0f constant:0.0f]]

#define CENTER VIEW(PARENT, VIEW) \
{CENTER_VIEW_H(PARENT, VIEW); CENTER_VIEW_V(PARENT, VIEW);}

// Align to parent
#define ALIGN_VIEW_LEFT (PARENT, VIEW) \

[PARENT addConstraint: [NSLayoutConstraint \
constraintWithItem:VIEW attribute: NSLayoutAttributeLeft \
relatedBy:NSLayoutRelationEqual \
toItem:PARENT attribute:NSLayoutAttributeLeft \
multiplier:1.0f constant:0.0f]]

#define ALIGN_VIEW RIGHT (PARENT, VIEW)

[PARENT addConstraint: [NSLayoutConstraint \
constraintWithItem:VIEW attribute: NSLayoutAttributeRight \
relatedBy:NSLayoutRelationEqual \
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toItem:PARENT attribute:NSLayoutAttributeRight \
multiplier:1.0f constant:0.0f]]
#define ALIGN_VIEW TOP (PARENT, VIEW)

[PARENT addConstraint: [NSLayoutConstraint \
constraintWithItem:VIEW attribute: NSLayoutAttributeTop )\
relatedBy:NSLayoutRelationEqual \
toItem:PARENT attribute:NSLayoutAttributeTop \
multiplier:1.0f constant:0.0f]]

#define ALIGN VIEW BOTTOM (PARENT, VIEW) \

[PARENT addConstraint: [NSLayoutConstraint \
constraintWithItem:VIEW attribute: NSLayoutAttributeBottom \
relatedBy:NSLayoutRelationEqual \
toltem:PARENT attribute:NSLayoutAttributeBottom \
multiplier:1.0f constant:0.0£f)]

// Set Size
#define CONSTRAIN WIDTH(VIEW, WIDTH) \

[VIEW addConstraint: [NSLayoutConstraint constraintWithItem:VIEW \
attribute:NSLayoutAttributeWidth \
relatedBy:NSLayoutRelationEqual toItem:nil \
attribute:NSLayoutAttributeNotAnAttribute \

‘multiplier:1.0f constant:WIDTH]];
#define CONSTRAIN HEIGHT(VIEW, HEIGHT) \

[VIEW addConstraint: [NSLayoutConstraint constraintWithItem:VIEW )\
attribute:NSLayoutAttributeHeight \
relatedBy:NSLayoutRelationEqual toIltem:nil \
attribute:NSLayoutAttributeNotAnAttribute \
multiplier:1.0f constant:HEIGHT]];

#define CONSTRAIN_SIZE(VIEW, HEIGHT, WIDTH) \
{CONSTRAIN_WIDTH(VIEW, WIDTH); CONSTRAIN HEIGHT (VIEW, HEIGHT);}

// Set Aspect
#define CONSTRAIN ASPECT (VIEW, ASPECT) \

[VIEW addConstraint: [NSLayoutConstraint \
constraintWithItem:VIEW attribute:NSLayoutAttributeWidth \
relatedBy:NSLayoutRelationEqual \
toItem:VIEW attribute:NSLayoutAttributeHeight \
multiplier: (ASPECT) constant:0.0f]]

// Item ordering
#define CONSTRAIN ORDER_H(PARENT, VIEW1, VIEW2) \

[PARENT addConstraints: [NSLayoutConstraint \
constraintsWithVisualFormat: (@"H: ["#VIEW1"]->=0-["#VIEW2"]")\
options:0 metrics:nil \
views:NSDictionaryOfVariableBindings (VIEWl, VIEW2)]]

#define CONSTRAIN_ORDER_V (PARENT, VIEW1, VIEW2) \

[PARENT addConstraints: [NSLayoutConstraint \
constraintsWithVisualFormat: (@"V: ["#VIEW1"] ->=0- ["#VIEW2"] ")
options:0 metrics:nil
views:NSDictionaryOfVariableBindings (VIEW1, VIEW2)]]
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DIMEEE AR, EFHP PIRAd UITextField 5 UITextView A,
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B,

6.1.1 PHIERGICEBEREHRERE

FATEE AT LA AL PRt ok, o] LGB ORI BE X R AT A . i SR 2R A 7 3 AR 3
Bk, IBAEERIZS T LIRSS BAERE L., BE disablesAutomaticKeyboard-
Dismissal JyikRIR[SCBRMEDIRE. Z A EFTR BB H/REERRBFES A IFREHE AR

TR o

6.1.2 UITextInputTraits MY PHEM

WAHE (UITextField) SCHl T UITextInputTraits Ui, ZPMNIBEE T AT
PE, FRATATLUE S 3 B g, K OUAHEAN B SCA R AR 773

m autocapitalizationType——iZ/BME L T XAM A3 KE (autocapitalization)
A HE. Wk FERA A K5 (sentence capitalization), i & K5 (word capitali-
zation), 2 KE (all caps) PAXAKE (no capitalization) , 7E5i A 4 F#HEHY
A, AEMHBKEIRE. MEMA LA LR LHELAEE, WA A3 RE R
N HIA  F1KE (word capitalization ) .

m autocorrectionType ZEEH R E CAER I GIOSH BB IE
(autocorrect) TNRE. fBRUNE XY (WK H(EI A UITextAutocorrection-
TypeYes), HR4 i0S B UM AR RAEH P T ARiE ., KERFEEE
BRIt AR P 2 MEGN XAEN, L EHBIEDIREXE, XHE—kK, i0S
#t AN 4 JC & (8] #& myFacebookAccount iX ' 7% 3 1E # (9 K 5 4% # #2 il myofacial
count J

m spellCheckingType——iZ /B E T i0S R4t & & 7EH P i A SCA AT #E79F
Sk, ¥WHE N UITextSpellCheckingTypeYes, BB HE, MIEEiEH
UITextSpellCheckingTypeNo, WRLUZHE., HERES BsMBEIEARR, B3
BIESTER P AR B BSOS, THES R 2 T 7 SCAS S A T w4l A
FATREDEFRE IR, PR LA T RIZR PRk, DASCHE R P ax sia) a] L4 i 1F 5 A4 7]
WRITE T BB IEThRE, ARG RSN HIERE.

m keyboardAppearance——{|TA] LAl i i & P 7E PO PSR AL B/ RUkG Z (8] H e . —
PR AR (BRIN), 5 —F R E RS .
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m keyboardType—f P #:/E U AHE S SCA MBS, XN REEDE THRAMER,
i0S 44 T+ ILANEI, XK. fRdE ASCIL, BF 5. KA PIN %7
B (0F9), MABRIESHAEE (0F 9, #. *). IMURARE (029, ). K
i A URL AL rosEs: (&% .. / KX com ). HEFHREmAAKEE (28
@ . 8) LIECH Twitter MABILARRE (S8 @ X #6).

BREEAHER T ARG, ENSA LS. W, B-FikeE A aaRE
AHKMAR IR, EEREET @5, Ak AHKMICA. M Twitter & FHY
BIE # % (hashtag, WHEARE) fl @ 8 (P IDFRIAFF) BT BEAME.

m enablesReturnKeyAutomatically— 4§ W AHE B SCAH & P % F SCASHT, %
BRI E RSB S5 H Return 8. WRKZBEHER N YES, ARG HHF
WMATEL-NFEHZIE, 2544 EDEH Return 8.

m returnKeyType—— Hi 3 1§ & 5 & |- Return 8 B f9 SCA, R AT LA % £ BN E
(Return), AT LS Go, Google, Join, Next, Route, Search, Send. Yahoo. Done
K Emergency Call 55, RI7iZARYE FH P §ii A S22 Ja T B PUT RERER IR B i@ 1 .

m secureTextEntry——i% /@M R I3 AT RE, DASEILE &2 0 SCA KA -
BATIEYEZE, AP HEE BERERABIBAFR, HER A SR R E
Fo WNRFEASCAHE R R A BRS R, AR ARZIT A Ih e

6.1.3 NAEREDEY
BT UITextInputTraits P EEE LAAREARHERIEZ SN, CAREREME T —L2&
BRI G . T3] LA R E NOZ M0 &

(GO & 6-2 HER~ THA G2 3CA (placeholder text) SCASHE, 4 SCASHE B 3%
AANEMEE, RESHEXEEIKE A BRTR, EREMS IR /XA SCAHE 55
AT ANE . FFEE T LLHE X R & A7 AR R B P ESCARE i A P A 8
B FHRAE I SF A, Nk 6-2 B,

Account | sample@company.com

B 6-2 MICAHE BIRA NAREHE, 4 LAEIKEIE S A3CR BRtiok. P #ESCAHE LA
N AL =X e, AT L@t 1B 9 Attributes Inspector 3 At B SCAHE, AT A%
3 UITextField X2/ placeholder Btk

n HHERA—IF R F LUt borderstyle J&Hdeda il SCA ] Bl @951 £k XA . BT LA
PEFR R AL 2% . Bezel LU KA MAETE (UNE 6-2 frn) . B2 1B R IX > XUk,
FERHFATAT LAE L IB 89 Attributes Inspector 7EA [A] (Y XUE 2 [6] )4k .

m EREH— XA AN AR N X FHEMNEREH. @ clear-
ButtonMode @, AILAEEZIGHZER HILA KM AT H B, UITextFieldView-
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ModeAlways F /n M 2 H B, UITextFieldViewModeNever 3 7/~ S A H B,
UITextFieldViewWhileEditing E R BEHRBITHIM, UITextField-
ViewModeUnlessEditing R RIER P AGE SCARRRHE B, FFREMIZ&E
18 FH P BB I A PR BE b4 N FH AR A X

R E6-1 F Done EFXHXFIEMEE

// Dismiss the keyboard when the user taps Done
- (BOOL) textFieldShouldReturn: (UITextField *)textField

{

[textField resignFirstResponder] ;
return YES;

- (void)viewDidLoad

{

[super viewDidLoad] ;

// Update all text fields, including those defined in IB,
// setting delegate, return key type, and other useful traits
for (UIView *view in self.view.subviews)

{

if ([view isKindOfClass: [UITextField class]])

{
UITextField *aTextField = (UITextField *)view;
aTextField.delegate = self;

aTextField.returnKeyType = UIReturnKeyDone;
aTextField.clearButtonMode =
UITextFieldViewModeWhileEditing;

aTextField.borderStyle = UITextBorderStyleRoundedRect;

aTextField.contentVerticalAlignment =
UIControlContentVerticalAlignmentCenter;

aTextField.autocorrectionType =
UITextAutocorrectionTypeNo;

aTextField.font =
[UIFont fontWithName:@"Futura" size:12.0f];
aTextField.placeholder = @"Placeholder";

IRENfR IR TS =S
1% %] https://github.com/erica/iOS-7-Cookbook ¥ 7, F4TH “ C06 Text Views” {4 3,
AR SAEFHMBAT ZEAN NN TEEHAE .




FLE6E X AHA o 203

6.2 PRI A EE SR Bh A P (¥ B 28k B R Ok

TF & #F v LU A & XAHEBIPLE ( custom accessory view) A L AR R IN—Lt
WA EE . B LRSI B SCAHRE . SN At BT fe 6 B SC AR AR S SCAR B £
HIFEE, O3 SN AT LASE IR —SE SCAR (R A K. MR TR 6-2 SN T BN RE, — Ak
HRESE AR, H—RkEEEE. [ 6-3 Hm T A XL M a e

Clear Done
QIWIEIRETIY U} | JO§P|
s QT ey Bl £ -
QJ:‘Lg‘;QWERTYUI
AN iallslinolrlo J 8 K

8 6-3 it inputAccessoryView J@t, A LAZEFRAERY 10S 84 RN A E X A9 E T
. fEABIF, FRAT4, iPhone il iPad AU E AN T B M&HE

BB I I B R 2 5 SCACHE 5 SCAC PR B X B Y Responder A X (3X 4> Responder 4k 7&K
E UIResponder 2£), X BME R inputAccessoryView @4 B w] h H % hn % Bh o8 & .
R R 6-2 AR TR AEMBIE, XM, RFEHRSHRORIE, stk
P —LEfmThfE.

TEMP TS 6-1 1, F P A LLE T Done B3R BB SCAHE RO B (Bl SCASHE, 458
FTRISCA S AR, WAt F P44 T AR A9 Th e, (EHAEME M T B4 A Done #%
BRI SCAL E s 4 (Bl SCARME, B8 & 247305 3 B 7T LA 3h (1 304 % 48 11
B, MERMXAE: AFd, FAPRSRAT LUE S5 A Return 8 7E SCA 46 A Bl 47,
PMELSSCF B -

% KAEH—CERARAFFREARBFEFEFAZEXENE, BN XKE, TG
B, £FFEEH: “Aviewis two; a field is sealed.” . FB# 2, XAWET A4
47 (AARFEAUL) XK, TIXFERZNETHXEARAEYS, EXFHEE
HEM RN A,
i0S 7F & # Phil Mills #. T N E A # B I3k : “ Take my text field...please.” . & %X 4]
W, RNHELKAEE, XKHE (TextField) REEF —TXF.

fiff R T 3 6-2 1) Done % 2 78 3 7] 8 Jy i RO CAR LB B9 58— R 3 By, T
iPad S £ < H 30 Bt — N TEURE A A3, Fril iPad FH P 2 MR 33X 4> Done 4
8, AR Blg i 2aat. WRMESRS @AM, XETE iPad L R# Done %
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H, IRARETEHAE S /T A P R XS (user interface idiom) RHEFTHINT. F X224t
T —Fh R E AR, AT ARSI R P R BB T7E iPad L1

#idefine IS _IPAD (UI_USER_INTERFACE_IDIOM() == UIUserInterfaceldiomPad)

WER, ERAFAMEAESHEDN LM AR AR OSRE, ARNRFRESL
BKR, ARBFSEE/N, BrLlIF & E DR IR & 4 5 AH B NS A 17, e/
inputAccessoryView X G ZFE= R IIAER, ERWML. hTHMRAARER
T XA% (iPhone il iPad), FrLATZALEMHRARRE, ﬁmﬁt%ﬁ_%r“ ZAERR AT HE R

A AR 3 T7 B — e

fRRFTE 6-2 EBEPFMEENIRA
@implementation TestBedViewController

{

UlTextView *textView;
UIToolbar *toolBar;

}

// Remove text from text view
- (void)clearText
{

[textView setText:@""];

}

// Dismiss keyboard by resigning first responder
- (void)leaveKeyboardMode
B’

[textView resignFirstResponder];
}

- (UIToolbar *)accessoryView
{
// Create toolbar with Clear and Done
toolBar = [[UIToolbar alloc] initWithFrame:
CGRectMake (0.0f, 0.0f, self.view.frame.size.width, 44.0f)];
toolBar.tintColor = [UIColor darkGrayColor];

// Set up the items as Clear - flexspace - Done

NSMutableArray *items = [NSMutableArray arrayl];

[items addObject:BARBUTTON (@"Clear", @selector (clearText))];

[items addObject :SYSBARBUTTON (UIBarButtonSystemItemFlexibleSpace, nil)];
[items addObject:BARBUTTON (@"Done", @selector (leaveKeyboardMode))];
toolBar.items = items;

return toolBar;

}

- (void)loadView
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self.view = [[UIView alloc] init];
self.view.backgroundColor = [UIColor whiteColor];

// Create text view and add the custom accessory view
textView = [[UITextView alloc] initWithFrame:self.view.bounds] ;
textView.font = [UIFont fontWithName:@"Georgia"

size: (IS_IPAD) ? 24.0f : 14.0f];
textView.inputAccessoryView = [self accessoryView];

// Use constraints to fill application bounds
[self.view addSubview:textView] ;
PREPCONSTRAINTS (textView) ;
STRETCH_VIEW (self.view, textView); }

@end

6.3 FRDRTTE: LI A R R SO LA

i0S AYBBELRARY KR, E&HE TR EmRA—ozsn, BT, RINGZERE L
A SR AR B SCAHE ROCAE, AESEEICENTSEE. & 6-4 BR T XA,

mluncorpet ipsum. Donec oonvnllls lmcldum uma.

Suspendisse et orci et arcu porttitor pellentesque. Sed lacus nunc, fermentum
vel, vehicula in, imperdiet eget, urna. Nam consectetuer euismod nunc. Nulla
dignissim posuere nulla, Integer iaculis lacinia massa, Nullam sapien augue,

di vel, is id, th | que, sapien. Donec sed
ipsum ultrices turpis consectetuer lmperdlel Duis et ipsum ac nisl laoreet
commodo. Mauris cu est. Suspendisse id turpis quis orci euismod consequat.
Donec tellus mi, luctus sit amet, ultrices a, convallis eu. lorem. Proin faucibus
convallis elit. Maccenas rhoncus arcu at arcu. Proin libero. Proin adipiscing. In
quis lorem vitae elit consectetuer pretium. Nullam ligula urna, adipiscing nec,
iaculis ut, elementum non, turpis. Fusce pulvinar,

THIS TEXT IS AT THE BOTTOM

convallis elit. Maccenas thoncus arcu at arcu. Proin libero. Proin adipiscing. In
quis lorem vitae elit consectetuer pretium. Nullam ligula uma, adipiscing nec,
iaculis ut, elementum non, turpis. Fusce pulvinar,

THIS TEXT IS AT THE BOTTOM

B o6-4 SEESTET 0S ERA—MoBRE, MR EARSMNGE, MR AR RE
BIRST, AR B, IRARSM SIS SARNZREE WHISCA SR, ERE—TKE
FE, HTFXANE—HEWERRRR, LSRR T i —a At
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i3 S posSucIc D1 a
ullamcorper ipsum. Donc: convallis nm:ldum urna.

isse et orci et arcu porttitor pellentesque. Sed lacus nunc, fermentum
vel, vehicula in, imperdiet eget, urna. Nam conscctetuer euismod nunc. Nulla
d|gmss1m posuere nulla. lmcgcr iaculis lacinia massa. Nullam sapien augu

& 6-4 (&)

TR AR AR T SO B A5 — W N By Z BRI AR T P i
BRRR, watRul, RMERR LA RS, P WhZaEEE B SRR i
JEFREE N R BEA MBI R T, XABSUEL BT, Xif, RELAR =42 —
MXANELERES . HPEABERIUTXA, fiHOTEREEN]. B&EREE LG
JUBRSCARET , XS P ARE AR — A X5

FATAT LA AR B KA, RBSHHAE, FRERNSIEIRAZ AR, LFEHF
Eii B AR, RAFEESGREX A, BARMIZIEHE S #ES T,
AEFEWEES. HT7ERX—Bbr, NARFLHT RS EA CHEA

i0S #A4t TIFZREM, ENTHZHiRMER NSNotificationCenter FHULH):

m UIKeyboardWillShowNotification

m UIKeyboardDidShowNotification

B UIKeyboardWillChangeFrameNotification

m UIKeyboardWillHideNotification

B UIKeyboardDidHideNotification

FEXFZ M A observer (WEEE ), BRI MENXE@ A, T HX BARASRERS WilT will hide
B, FF#E A target-selector ( HAR — T ) A 1R R BGX FhidE H1 -

[[NSNotificationCenter defaultCenter] addObserver:self
selector:@selector (keyboardWillHide:)
name : UIKeyboardWillHideNotification object:nil];

YR AT A I 3 TR A AP 3R 1T 5] 34 B A 56 A48 541

A FRE A TR, SR will show Fl will hide, AT#H & &4 765 # D H il B 406
# R R AR, TS # WA A 7R AL BN R B R B A i . SRRt T 4
userInfo WFHM, FRHA LI UIKeyboardFrameEndUserInfoKey {E4E A4S
BRI E (frame), IRAREEEEVIRIEEEIA S .

KRB A frame Z )5, BATLUREFRE LRSS BB —HAE A AN
B, RIS 6-3 MRF RIS T KeyboardSpacingView X4, T4k i i #& H 44
MW, PLER AR MR . #EX 1 KeyboardSpacingView INIMBIAEEHZE, E&H%
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Wy HAbHR S A R, JFE R B SRR ST . FRATE 2 SR TE SCAHR I S XA
KeyboardSpacingView Z [A] &7 X R, XFEMIE, X4 KeyboardSpacingView R+
AR, SCAME B ST AN

// Create a spacer
KeyboardSpacingView *spacer =
[KeyboardSpacingView installToView:self.view];

// Place the spacer under the text view
CONSTRAIN (self.view, @"V:| [textView] [spacer] |",
NSDictionaryOfVariableBindings (textView, spacer));

IR SEBE R A SCA PR PR RE A 52 4238 N A TR B9 BE 4, F BB REAR#E inputAccessory
View RiHEH D HIAD,

BARFE6-3 flEE AR KeyboardSpacingView 35
@implementation KeyboardSpacingView

{

NSLayoutConstraint *heightConstraint;

// Listen for keyboard
- (void)establishNotificationHandlers
{
// Listen for keyboard appearance
[[NSNotificationCenter defaultCenter]
addObserverForName : UIKeyboardWillShowNotification
object:nil queue: [NSOperationQueue mainQueue]
usingBlock:” (NSNotification *note)

// Fetch keyboard frame
NSDictionary *userInfo = note.userInfo;
NSTimelInterval duration =
[userInfo [UIKeyboardAnimationDurationUserInfoKey]
doubleValue] ;
CGRect keyboardEndFrame = [self.superview
convertRect : [userInfo [UIKeyboardFrameEndUserInfoKey]
CGRectValue)
fromView: self.window];

// Adjust to window

CGRect windowFrame = [self.superview
convertRect :self .window.frame fromView:self.window] ;

CGFloat heightOffset = (windowFrame.size.height -
keyboardEndFrame.origin.y) -
self.superview.frame.origin.y;

// Update and animate height constraint
heightConstraint.constant = heightOffset;
[UIView animateWithDuration:duration animations:”*{
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[self.superview layoutIfNeeded] ;
}1:
¥

// Listen for keyboard exit

[[NSNotificationCenter defaultCenter]
addObserverForName: UIKeyboardWillHideNotification object:nil
queue: [NSOperationQueue mainQueue]
usingBlock:” (NSNotification *note)

// Reset to zero

NSDictionary *userInfo = note.userInfo;

NSTimeInterval duration =
[userInfo [UIKeyboardAnimationDurationUserInfoKey])

doubleValue] ;

heightConstraint.constant = 0;

[UIView animateWithDuration:duration animations:*{
[self.superview layoutIfNeeded] ;

1

a

// Stretch sides and bottom of spacer to superview
- (void) layoutView
{
self.translatesAutoresizingMaskIntoConstraints = NO;
if (!self.superview) return;
for (NSString *constraintString in @[@"H: | [view] [", @"V:[view]|"])
{

NSArray *constraints = [NSLayoutConstraint
constraintsWithVisualFormat:constraintString options:0
metrics:nil views:@{@"view":self}];

[self.superview addConstraints:constraints];

}

heightConstraint = [NSLayoutConstraint constraintWithItem:self
attribute:NSLayoutAttributeHeight
relatedBy:NSLayoutRelationEqual toItem:nil
attribute:NSLayoutAttributeNotAnAttribute multiplier:1.0f
constant:0.0f] ;

[self addConstraint:heightConstraint];

+ (instancetype)installToView: (UIView *)parent

{
if (!parent) return nil;
KeyboardSpacingView *view = [[self alloc] init]; -
[parent addSubview:view];

[view layoutView] ;
[view establishNotificationHandlers] ;
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return view;

@end

6.4 fRFRTA: BIEE FE SO LR

YA E S CARER AR — WA Z 5, BATAT LA B & LA AR (custom input
view) fERGAT R AR BB HR A BRI . X Fh B 58 AL LA LA N
BscAE G, T ELE T ARG AN EIE SCARE (nontext view) ", fEULTSE 6-4 i RT—Ff
0L

AR AT B E T WA B B inputView JBME, AR 4 W4 2R B9 AR A P Rt 2 B
ARG AR R WA T AR X — e, SR ENAE, RS
inputView JB#E, THIXEBABEIRTHIXAE, REXQETHFRAEEHN UIView
S, FAELEFIREG S —AXAHER inputView .

// Create two standard text fields

UlTextField *textFieldl = [[UITextField alloc] init];
textFieldl.borderStyle = UITextBorderStyleRoundedRect;
[self.view addSubview:textFieldl];

PREPCONSTRAINTS (textFieldl) ;

CONSTRAIN_SIZE (textFieldl, 30, 200);

CENTER_VIEW H(self.view, textFieldl);

ALIGN VIEW _TOP_CONSTANT (self.view, textFieldl, 40);

UITextField *textField2 = [[UITextField alloc] init];
textField2.borderStyle = UITextBorderStyleRoundedRect;
[self.view addSubview:textField2];

PREPCONSTRAINTS (textField2) ;

CONSTRAIN_SIZE (textField2, 30, 200);
CENTER VIEW H(self.view, textField2);

ALIGN VIEW TOP_CONSTANT (self.view, textField2, 80);

// Create a purple view to be used as the input view
UIView *purpleView = [[UIView alloc] initWithFrame:

CGRectMake (0.0f, 0.0f, self.view.frame.size.width, 120.0f)];
purpleView.backgroundColor = COOKBOOK_PURPLE_COLOR;

// Assign the input view
textField2.inputView = purpleView;

B 6-5 T ERRBRETER. S8 N XAERNE—WEZR, REFRE
e BoRtERE L T4 H P kb A SCARKER, BREE L4 BARN E A n
P

© TLAEEE A SR B AR AT . ——iFE
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QW E/RIT/YIU I OP

Alslolrlclrluix|LB

B 6-5 XPIASCAHERHAL T TARAER], SORTESCH T 58— n# Z )5 &7 EARRMBOR . T
WO SCAHE 22 T A bR B SR A AN Ze QAR 7% ), T JEG e ) SCAR ME T 2 8 7 o R AT
4 inputview RN LEEUE, TiASHEH ARG (WHMEEFR)

T vl E B R A E sha U, TR TSI R E T T . RRERIA X
A, AR “HEAT FREGRNR. RATRABKHE — FXFALLER A€ AREThRE. B
TEREHE P TP SCAKE, VIR B brfEsEs .

A K Z 8 H B S TAES, RITEASRA A E XA ARERET oA . Xt
FHRUERRPRFRE, MAMERCHEEEENAGQ, W, ks, sEEs®
ERBLXFE . RE, fELBSCRRMAIGERRHE, RITERBROEHE. — 2
FEAFATT LA inputAccessoryView BYERM, AFEEEREIRER RGN BROEERE, RNt
N REA S F IS INBMOE ., WS — A EWE T, REEAARG SR TEAZFER/D
¥ (i0S 4.1 RGUIMA TiX—¥E5) LHNENMHA . RN oS A, FREZFTLIESL
HHEXEMARE, RAEE ERFEMEEHXFE A, mAENATFEXHEMT .

W4, EABEXAGE, NiZTFHams

WA B LRARER? CEATRMTREE (PR
BB KR A . EFHRRT, AT PTT R
T AERT AR SR O R, T L Fello World il World Hello Word

RV G R R T A EER, HMEEER
Shift S f [a) &, FATAT LAGY R —FhREE 5E 4 A E
SCT L AR B 4 B2 Jik B i A2 A R B R Gk
PAGES A S A BT XSS RC . X AE 22

AR T R A R oo Word

WITTR 6-4 BT —DHHEBNOT, J mes sz SchmEn inpatviow &
AT 15 X SCAA DL 3P Ak gt e SN
AR, TIRGET I — TRl vl

Hi A Hello, 5—/~0] A% A World (ZJLIE 6-6 ), Fhis & DA XA ThEE
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FAPHE T REAGHLS , AR SRR 5278 I B AE O ) SCAS L P B

BEECFD B 58 S SCA S AL PEIRT, O 7 T A0 ] U SO A 2 B S 4 5 — W R
i0S WA B R AR —Fh oy s XakB i, (675 B 2 SCaY 5 AL AT LA H Y HT0A AR 9708
AN, e B 1A B0 b D 1] A B A R PSR E AR B D TR ()l
HATATLAE X UIView KT —AMREHAKY E, FHLIRBCYRTAY S — WL -

@interface UIView (FirstResponderUtility)
+ (UIView *)currentResponder;
@end

@implementation UIView (FirstResponderUtility)
- (Ulview *)findFirstResponder

{

if ([self isFirstResponder]) return self;

for (UIView *view in self.subviews)

{
UIView *responder = [view findFirstResponder] ;
if (responder) return responder;

}

return nil;

}

+ (UIView *)currentResponder
{
UIWindow *keyWindow =
[[UIApplication sharedApplication] keyWindow] ;
return [keyWindow findFirstResponder];

}

@end

@? ELHXBRE Y, EHHERMANLF EH 4L Y F currentResponder, MU# Y
FAH API A X,
BA AN INFAA AP %4 " firstResponder, EF K ER K H & &
(MFARABXMEHRF) of, WREHNERAFHERE category, HEHFH
Mk, WLEHBE—REN, RELFAN T ELBMmEWMR. IANAMETURF
RERANEFEHES, OTURATLHNEFRES, BT R EMHEFHTR
o HMT LA IR category P A A SR ERNT KGN kEL, Wi, £F
ANEHEEWER, RETUBEEXERATAARTHAMARN T EHBR, AT
ATARARDERRERG O EFH A, AHFRAHEBXLEN.

YT R 6-4 R T ARE XY UIToolbar, F¥H AR AME, X4 UIToolbar
EEA WAL, 50502 Hello 71 Worlde FH P s i e NMEHIRS, & 23BN 19 SCA G 3]
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BN ERA A Z R, WMREI responderView ZRABAREL, MAEINF—
MR, IEHRAZER, K5, ELHBE —LETRAEREAR UlTextview, 1
SRAE, BRI SCAR BB B .

X FHAME (input view) it, FHIRMA—BEMIKN. B, FEERRTENX
M AME P AEE (owner) BLREE—MNEM SN, HK, ZHAEZNARFNE
B OAFRE., RATAT AR X FRBEERE D, (HX AT ErEMU TR 6-4 156
LRI — SRR MARES, EHEEEX responderView XA ELHIZERERE .

BRAR6-4 CIRAEXHBAIE

@interface InputToolbar : UIToolbar
@end

@implementation InputToolbar

{
}

- (void)insertString: (NSString *)string

{

UIView *responderView;

if (!responderView || ![responderView isFirstResponder] )
{

responderView = [UIView currentResponder] ;

if (!responderView) return;

}

if ([responderView isKindOfClass: [UITextView class]])
{
UITextView *textView = (UITextView *) responderView;
NSMutableString *text =
[NSMutableString stringWithString:textView.text];
NSRange range = textView.selectedRange;
[text replaceCharactersInRange:range withString:string];
textView.text = text;
textView.selectedRange =
NSMakeRange (range.location + string.length, 0);

}

else
NSLog (@"Cannot insert %@ in unknown class type (%@)",
string, [responderView class]);

}

// Perform the two insertions
- (void)hello: (id)sender {[self insertString:@"Hello "];}
- (void)world: (id) sender {[self insertString:@"World "];}

// Initialize the bar buttons on the toolbar
- (instancetype) initWithFrame: (CGRect)aFrame

{

self = [super initWithFrame: aFrame;
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if (self)
{
NSMutableArray *theltems = [NSMutableArray arrayl];
[theItems addObject :SYSBARBUTTON (
UIBarButtonSystemItemFlexibleSpace, nil)];
[theItems addObject :BARBUTTON (
@"Hello", @selector(hello:))];
[theItems addObject :SYSBARBUTTON (
UIBarButtonSystemItemFlexibleSpace, nil)];
[theItems addObject : BARBUTTON (
@"World", @selector (world:))];
[theItems addObject :SYSBARBUTTON (
UIBarButtonSystemItemFlexibleSpace, nil)];
self.items = theItems;

}

return self;

@end

6.5 MRUITE: [ERLEER S SCAB A GE

BAFER T, RELBILIERBBRASCE, A, BRITATERE DR, sl
BILFEERERMEBR LR T . HXEMAETEHEBH UIKeyInput i, HIMNETH
ERARIE— T 5B —ma i, DORER AT AR & 0 A B A0 SCA R ATRE T o

R R 6-5 R T M fEFRAERY UIToolbar A8 A —Fi AT LA SZ B AL A ORI, fi
BHPES EEAE TEEBRA K, HAECRWE 6-7 Fra. EHAITFREE, TEER
BRI Z T, 1 HEEREEbALEE Delete (HHER) 6.

KRR N REERFIL A RSB k., Bk, TARLFSEUEADEM
UIKeyInput Ppf. M T BN, LR XA9E AT LASCBLR S UK AThRE, FFBAE
BAE—WNEZE, REIEREEA (BAEE#) Brdik.

Hk, THEREULFRE A BRE, S5, LAIEHPSARNTFRFRRARR. BRI
DIEFRF R E— 2R B B 2R R, XM, THEASAT LURGE B A EERME
HHFERREHAPBIBBECAT .

=, TRALEUHBAFE—WRE. AT RPN X3X—&: %I canBecome-
FirstResponder JikIfiR [ YES ; fiRAMESEMF, JFHIM T RA HATR AN IZA &
— M F X — A, AT — B R P X T AR S, HEHR NS —
W O

&G, BWHMSLH UlKeyInput hil Il ER =/ . hasText, insertText:
PAK deleteBackward, i@ ifX4b ki 2Rk, FATHAER: D) mE HINEE . 050 E B
A XA, B4 hasText FEEBALRME YES, insertText: JEES7E Y RTME A SN
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XA (AT, fHASBRMTHA SCARNAY), i deleteBackward FiEHIRENE
71 HH SR Y 3% B S AR R R R — A4 o

This taxt is being typed in from the keyboard

F 6-7 4 UIToolbar #M UIKeyInput WM, XEERLAT LR T BALAR iR REMSHEZ SCA M A 19
MET, XFRE S AR SRR, MEEWIEMAHE “MERFRF" X—8E

#AE UIKeyInput Ppill, BN —WRIE . AbBRS FAF R A RAPRS AL B 5 AR
KM [ 5 s —— R T 58 6-5 IE Rl X 46 F-Be, NEAH) UIView XFRIFIN T A HAME
TE B AR AT BE . TT A& AT LARYE B AR PP 7oK, JERIRE Y SCAfi A D BE S I 24548 |
S A R

FRRFAE 6-5 RIFXFNERMEBEHANINGE
@interface KeyInputToolbar: UIToolbar <UIKeyInputs>
@end

@implementation KeyInputToolbar

{

NSMutableString *string;

}

// 1Is there text available that can be deleted
- (BOOL) hasText

{

if (!string || !string.length) return NO;
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return YES;

// Reload the toolbar with the string

- (void)update

{
NSMutableArray *theltems = [NSMutableArray array];
[theItems addObject:SYSBARBUTTON (UIBarButtonSystemItemFlexibleSpace, nil)];
[theItems addObject :BARBUTTON (string, @selector (becomeFirstResponder))];
[theItems addObject:SYSBARBUTTON (UIBarButtonSystemItemFlexibleSpace, nil)];

self.items = theltems;

// Insert new text into the string

- (void) insertText: (NSString *)text

{
if (!string) string = [NSMutableString string];
[string appendString:text];
[self update];

// Delete one character
- (void)deleteBackward
{
// Super caution, even if hasText reports YES
if (!string)
{
string = [NSMutableString string];
return;

if (!string.length)
return;

// Remove a character
[string deleteCharactersInRange:NSMakeRange (string.length - 1, 1)]; °
[self update];

// When becoming first responder, send out a notification to that effect.
// Can be used to add a Done button in the navigation bar
- (BOOL)becomeFirstResponder
{

BOOL result = [super becomeFirstResponder];

if (result)

[ [NSNotificationCenter defaultCenter]
postNotification: [NSNotification notificationWithName:
@"KeyInputToolbarDidBecomeFirstResponder"” object:nil]];
return result;
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- (BOOL)canBecomeFirstResponder

{
}

- (void) touchesBegan: (NSSet *)touches withEvent: (UIEvent *)event;

{

return YES;

[self becomeFirstResponder] ;

}

@end

6.6 MU : A SCA BRI A 5E LN B PE

FATIAT AL SCAS R e SCASHESS € H 8 SR A R, Ak, X Fp B e HAbAE 5 T ]
REENA . MAMABEA—ELIRIAR, Lhrl, REMIFRGEE, AT ARG
HOMRERTEE HRMAMET .

PRw] LA X Pl AR B AR AR S b R SCHSE R B S8, B 7E R BP0 B 2R B 56
— W FE, EASHER. WHE, SEF—1" KL ZE, BELSEIILFREE,
HyH5, 8. &, APl EBEmEESEOEE . XHnma~EHEHREF. 4
HApafEbrRE . EAERLLn, FREEMTRESHIEAR, AU ERPEE
REATE ., KFFALUEEA A, REREES, A A & X AE T 1R
ZRIGK

fR ORI 6-6 T~ T WAl FH A & RS AL R BE i HE SCALE R BN 2 . EIRIR O
K 6-4 SO TE 6-5 MARIBL AR, G THEEMATNEMME (B3t Colorview),
ZMEEEZAPMEZE, S RE—WNE, i, EAXTHERET AE XN
I AL E (du#t & InputToolbar), MM EGE® Zw EHEK BRMR. EALH S,
ColorView XMEAMME UL A FTHEATIE . MIENRAMER InputToolbar Mk

2 il B N i B s f B
BRAR 66 HEXFUELREBELKHBNZHE

@interface ColorView : UIView
@property (strong) UIView *inputView;
@end

// Key Input Aware View
@implementation ColorView

// UITextInput protocol

- (BOOL) hasText {return NO;}

- (void) insertText: (NSString *)text (}
- (void)deleteBackward {}
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// First responder support
- (BOOL) canBecomeFirstResponder {return YES;)
- (void) touchesBegan: (NSSet *)touches
withEvent: (UIEvent *)event {[self becomeFirstResponder];}

// Initialize with user interaction allowed
- (instancetype)initWithFrame: (CGRect)aFrame
{
self = [super initWithFrame:aFrame];
if (self)
{
self.backgroundColor = COOKBOOK_PURPLE_COLOR;
self.userInteractionEnabled = YES;

}

return self;

}

@end

// Color input toolbar
@interface InputToolbar : UIToolbar <UIInputViewAudioFeedbacks>
@end

@implementation InputToolbar
- (BOOL) enableInputClicksWhenVisible

{

return YES;

(void)updateColor: (UIColor *)aColor

[UIView currentResponder] .backgroundColor = aColor;
[[UIDevice currentDevice] playInputClick];
}
// Color updates
- (void)light: (id) sender {
[self updateColor: [COOKBOOK_ PURPLE_COLOR
colorWithAlphaComponent:0.33f]]; }
- (void)medium: (id) sender {
[self updateColor: [COOKBOOK PURPLE_ COLOR
colorWithAlphaComponent :0.66£]] ; }
- (void)dark: (id)sender {
[self updateColor:COOKBOOK PURPLE_COLOR] ; }

// Resign first responder on pressing Done
- (void)done: (id) sender

{

[[UIView currentResponder] resignFirstResponder];

// Create a toolbar with each option available

L/
* .0
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- (instancetype) initWithFrame: (CGRect)aFrame

{

self = [super initWithFrame:aFrame];
if (self)
{

NSMutableArray *theltems = [NSMutableArray arrayl];

[theItems addObject:BARBUTTON (@"Light", @selector(light:))];

[theItems addObject :SYSBARBUTTON (
UIBarButtonSystemItemFlexibleSpace, nil)];

[theItems addObject :BARBUTTON (@"Medium", @selector (medium:))];

[theItems addObject : SYSBARBUTTON (
UIBarButtonSystemItemFlexibleSpace, nil)];

[theItems addObject:BARBUTTON (@"Dark", @selector(dark:))];

[theItems addObject :SYSBARBUTTON (
UIBarButtonSystemItemFlexibleSpace, nil)];

[theItems addObject:BARBUTTON (@"Done", @selector(done:))];

self.items = theltems;

}

return self;

}

@end

T 8A HA I R R —ma & By, BT ATRAT7E A 2 X Rsm AL IE LT, 25
FHREET Done $24fl, HHATLASCH AL, MMREERA Colorview B —miRi# &4

IR
AT AT LA i UIDevice 23RN A &E A A ML E BN Z A & play-
InputClick JikREMSIEMARMENR REBEARCTS, MM A 3RAT A HIA AN, AL

P T7 R R T R
A4 B E K 5 A YLK # 7§ UlInputViewAudioFeedback thill, &4 A

enableInputClicksWhenVisible ZEIE i, 2 HiRE YES, BFEBEMNSIEIK
g, AEF F P AE Settings > Sounds B[ AF e (S ARG E . REYMHPFRET
Keyboard Clicks i, A &7E & i £ a0 i 0 B de s o . (B P BT iRz, A4
RYK 2 ZM playInputClick 4],

6.7 MRRITE: BIEWLFHSCAGHY CGE )

FRATAT LAGA B PR P B A SO SRR SRS IR ( Undo) ZhRE, FF4 H Bl @R BB fE
B, UMEEEHUIS ELF—, XSRS a (R P ESTE 7 2 5 BT ARSI A B A i i
7, FHEGER PO SRR E BIFOREET . Bl R 6-7, WATSHIF# &I XFhh
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XAMEARGHNET select (BEHF), cut (B5Y]), copy (E i) 55 paste CKilG) 81k,
Tl undo manager (#{#Y & BEAY) I GE 45 P fff X SLF21E A9 & X, 1 B3 GE 9% f## 32 1% 40 Undo
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Paste (H{ESHINGERE). Redo Cut (FEMEBIVIHRIE) FHE . HHEZFHIEEIIEE, BG4
HF 364k —4~ undo manager BT, | FAEHH RGN BRI FR T

fifp P 5 3 6-7 [) B 4% 1) % B AR R HR AR I T Undo F1 Redo #5241, 38 A7 % Z0UAR 48 SC A ¥
P 14 P9 25 Bt e o ak SE R RS . O T SEBIIE B s, FRATTHE P B 4 i 28 1 A SCAS L B 1Y
delegate (FHE), HFLIMA N textViewDidChange: MEFLHE. XHMAERE AN
BRI T .

X fRYTT R AR AR SR R XA N, LUE T RS 3h 2 Fe iid 7] LA 4k 2% fi
M. E47E performArchive J5ik B SUARTE A X+ . AppDelegate 2772 /¥ B B 15
Z RPN, T E R S 7E SO B B R TR 5 — o 3 S BH R e, DA OR T IkET
TN HRRF G, REUSE B ok i SCA

- (void) applicationWillResignActive: (UIApplication *)application

{

[tbvc archiveData] ;

}
7R 3h B AR, 23 AGZ SO B RO, O 1 B PR PR 4 A A B R 0 46 1k

UITextView SZH,

RRFAR 6-7 ANFIERMMHIIERFFALINEE

#define SYSBARBUTTON (ITEM, SELECTOR) [[UIBarButtonItem alloc] \
initWithBarButtonSystemItem:ITEM target:self action:SELECTOR]

#define SYSBARBUTTON_TARGET (ITEM, TARGET, SELECTOR) \
[[UIBarButtonItem alloc] initWithBarButtonSystemItem:ITEM \
target : TARGET action:SELECTOR]

// Store data out to file
- (void)archiveData

{

[textView.text writeToFile:DATAPATH atomically:YES
encoding:NSUTF8StringEncoding error:nil];

}

// Update the undo and redo button states
- (void) textViewDidChange: (UITextView *)textView

{

[self loadAccessoryView];

}

// Choose which items to enable and disable on the toolbar
- (void) loadAccessoryView

{

NSMutableArray *items = [NSMutableArray array];

UIBarButtonItem *spacer =
SYSBARBUTTON (UIBarButtonSystemItemFixedSpace, nil);

spacer.width = 40.0f;
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BOOL canUndo = [textView.undoManager canUndo] ;

UIBarButtonItem *undoltem = SYSBARBUTTON_ TARGET (
UIBarButtonSystemItemUndo, self, @selector(undo));

undoItem.enabled = canUndo;

[items addObject:undoltem] ;

[items addObject:spacer] ;

BOOL canRedo = [textView.undoManager canRedo] ;

UIBarButtonItem *redoltem = SYSBARBUTTON TARGET (
UIBarButtonSystemItemRedo, self, @selector(redo));

redoItem.enabled = canRedo;

[items addObject:redoltem] ;

[items addObject:spacer];

[items addObject :SYSBARBUTTON (UIBarButtonSystemItemFlexibleSpace, nil)];
[items addObject :BARBUTTON (@"Done", @selector (leaveKeyboardMode))];

toolbar.items = items;

// Call undo on the undoManager and update toolbar buttons
- (void)undo

{

[textView.undoManager undo] ;
[self loadAccessoryView];

// Call redo on the undoManager and update toolbar buttons
- (void) redo

{

[textView.undoManager redo];
[self loadAccess<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>