MUIEventZHitTestZIRunloop

1. S EI#app X187

X—TRMERINE, E—PRARRT—UEENEE

1.1 ¥ERE

REERE, AMFRBEZILFENRRERZEIA—TEEEE, BARERSE, FENEmRRK
E—MMRNER, ERSRSVREXTERTENUERTITE, REREMRERINUE

1.2 RERG D REH

o EAEREST4EMTouch Event, 1§334510Kit.frameworkih T3 IOHIDEVentXt &

e SpringBoard.appi§ S1EUWEEEFAIIOHIDEvents TR, KIBIEHIMEN L, SoFIMETA8ELRE
EFE1T, BMSEHEFNSESHAmach portilHl{E R4 1% H 2 T 4&I2

1.3 IOHIDEvent®|UIEvent

o WARFELIEMNrunloopEiE T — " mach port!alfIOHIDEventfsourcelE M, EESER
__lOHIDEventSystemClientQueueCallback(), REBX#H—F 73 &Source0FEH, Source0EHER
EEEXH, EEFportind, BIEMIE, &5, selectornZFREH, ENEIAR
__UlApplicationHandleEventQueue(), FZUZFIAIIOIDEventEHIIREFEALUIEvent

o UlEventfi4r/5, =1ARUIApplicationdysEflsr &sendEvent, RUIEventfZiELeUIWindowfi—
LB T(F, thiNAiREG=EEWIE L

1.4 HitTest3MNHE

o SourceOEIARIGHEFIMIEEHUIEvent (BEEBEZMNUITouchWR) , EiBL4ME
UlWindow, FiaIH&EMNE, tWHlEHitTest

1. EBUIApplication -> UIWindow -> View -> ... -> subviewf&i#
2. BEERMNAEINZESS

3. NRMEAREmMA, NWEEne LENE, NREEMmMN, Haufliw, ENAERMmN, SO2EF
RE, mEHEMNE

4., EXNIEES, UlEventdFBUITouch=F BT E45%, tbiHitTestViewgif, XBEKT7TH4
Gesture

EGIR

1 - (UIView x)hitTest: (CGPoint)point withEvent: (UIEvent *)event{



if (self.userInteractionEnabled == NO ||
self.hidden == YES ||
self.alpha <= 0.01) return nil;

if ([self pointInside:point withEvent:event] == NO) return nil;
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10

11 int count = (int)self.subviews.count;

12 for (int i = count - 1; i >= 0; i--)

13 {

14

15 UIView *xchildView = self.subviews[i];

16

17

18 CGPoint childP = [self convertPoint:point toView:childView];
19

20 UIView xfitView = [childView hitTest:childP withEvent:event];
21 if (fitView) {

22 return fitView;

23 }

24 }

25

26 return self;

27 }

XE— M HitTestRVZ HARERI, HEmM T /LHS
1. AEFEFHHARIELN
a. Alpha<0.1, userinteractionEnabled == NO, hidden == YES
2. pointinsideiREINOR MR
3. MRREXTMMELR, B2— 1 rIRENENE
a. WBAMBRIFE
b. ¥R, W/ FHEHitTest

2. BER)FISLLY

2.1 Egin]

1. HitTestiR[BI TR, #MHAEEXMarget>Rirz H415?

2. INRXZE—Gesture, CancelsTouchesinViewlR{ERRE, BtARMm?
3. FHMTouchesFEIERINAR LT RER?



4. TouchesBegan—EXIAMANG?

2.2 HitTestR9975
FRBLLERE, ST TENRE

IR

1 UIWindow

2 |— UlviewA

3 | |— ulviewA1

4 | | L— ulviewAla
5 | L— ulviewA2

6 | — ulviewA2a
7| L— uIviewA2b
8 |— ulviews

9 | L— ulviewBl

10 | — uIviewB1a
11| L— uIviewBlb
12 L— urviewc

13 — uIviewc1

14 L— ulviewc2

15 L— uIviewC2a
16

FRIgEUTHEZLR, BViewA2bB e HitTest, EYFIERMAT

hitTest &R :
1. UIWindow hitTest
o J&[A subviews: A, B,C (REHFIINFE: A, B, C)
o MARERHE, ¥IBF point EBEE subview Xig
o point 7£ UlViewA, #J)37EAH A
2. UlViewA hitTest
o subviews: Al, A2
o point £ A2, Y3 A2
3. UlViewA2 hitTest
o subviews: A2a, A2b
o point £ A2b, Y3 A2b
4. UlViewA2b hitTest

o It subview



o pointinside /3 YES, 3&[E] self (A2b)

[Bl34 :

e UlViewA2b iREIH &

e UlViewA2 IgZl UIViewA2b, EHi%iR[o]
e UlViewA YZl UlViewA2, iR[E]

e UlWindow UWZE| UlViewA, &[g]

2.3 BERER
A8 — e B T AsRhook LM% 5275 %, REBUIKItATH

(AREES
1 + (void)load {
2
3 static dispatch_once_t onceToken;
4 dispatch_once(&onceToken, *{
5 [self swizzleHitTest];
6 })s
7}
8
9 + (void)swizzleHitTest {
10 Class class = [self class];
11
12 SEL originalSelector = @selector(hitTest:withEvent:);
13 SEL swizzledSelector = @selector(xm_swizzled_hitTest:withEvent:);
14
15 Method originalMethod = class_getInstanceMethod(class, originalSelector);
16 Method swizzledMethod = class_getInstanceMethod(class, swizzledSelector);
17
18 BOOL didAddMethod =
19 class_addMethod(class,
20 originalSelector,
21 method_getImplementation(swizzledMethod),
22 method_getTypeEncoding(swizzledMethod));
23
24 if (didAddMethod) {
25 class_replaceMethod(class,
26 swizzledSelector,
27 method_getImplementation(originalMethod),
28 method_getTypeEncoding(originalMethod)) ;
29 } else {
30 method_exchangeImplementations(originalMethod, swizzledMethod);

31 }



32}

33

34 - (UIView *)xm_swizzled_hitTest: (CGPoint)point withEvent: (ULEvent *)event {
35 NSLog(@"HitTest: %@", self.class);

36 NSLog(@"NextResponder: %@", self.nextResponder.class);

37 return [self xm_swizzled_hitTest:point withEvent:event];

38 }

sFUIResponderd Y75 7%#Thook

ARG ER

1 // BT swizzled 7%

2 - (void)xm_swizzled_touchesBegan: (NSSet<UITouch *> *)touches withEvent: (UILEvent
*)event {

3 NSLog(@"Touches Began: %@", self);

4 [self xm_swizzled_touchesBegan:touches withEvent:event];

S

6 - (void)xm_swizzled_touchesEnded: (NSSet<UITouch *> x)touches withEvent: (UIEvent
*)event {

7 NSLog(@"Touches Ended: %@", self);

8 [self xm_swizzled_touchesEnded:touches withEvent:event];

9 1}

10 - (void)xm_swizzled_touchesMoved: (NSSet<UITouch *> x%)touches withEvent: (UIEvent
*)event {

11 NSLog(@"Touches Moved: %@", self);

12 [self xm_swizzled_touchesMoved:touches withEvent:event];

13}

14 - (void)xm_swizzled_touchesCancelled: (NSSet<UITouch *> x%)touches withEvent:
(UIEvent *)event {

15 NSLog(@"Touches Cancelled: %@", self);

16 [self xm_swizzled_touchesCancelled:touches withEvent:event];

17 }

2.4 L%
HNERA2LTREEIARL, EAMN? SRR SfANAE?

ARIBIR

1 {

2 UIView xviewa = [[UIView alloc] init];
3 viewa.backgroundColor = XMBlackColor;
4 viewa.size = CGSizeMake (150, 150);

5 viewa.center = self.view.center;

6 [self.view addSubview:viewa];



UIView *xviewb = [[UIView alloc] init];
viewb.backgroundColor = UIColor.blueColor;

10 viewb.size = CGSizeMake(100, 100);
11 viewb.center = self.view.center;
12 [self.view addSubview:viewb];
13}

XE—"MviewControllerfyfEigz=, selfview, viewa, viewb&B:& B R INBHSEARE?

RIGIR

1 HitTest: UIWindow

2  NextResponder: UIWindowScene

3 HitTest: UITransitionView

4 NextResponder: UIWindow

5 HitTest: UIDropShadowView

6 NextResponder: UITransitionView

7 HitTest: UILayoutContainerView

8 NextResponder: UINavigationController

9 HitTest: UINavigationTransitionView

10  NextResponder: UILayoutContainerView

11 HitTest: UIViewControllerWrapperView

12 NextResponder: UINavigationTransitionView
13  HitTest: UIView

14  NextResponder: XMDashboardViewController
15 HitTest: UIView

16  NextResponder: UIView

17 HitTest: UIWindow

18 NextResponder: UIWindowScene

19 HitTest: UITransitionView

20  NextResponder: UIWindow

21 HitTest: UIDropShadowView

22  NextResponder: UITransitionView

23  HitTest: UILayoutContainerView

24  NextResponder: UINavigationController

25 HitTest: UINavigationTransitionView

26  NextResponder: UILayoutContainerView

27 HitTest: UIViewControllerWrapperView

28 NextResponder: UINavigationTransitionView
29 HitTest: UIView
30 NextResponder: XMDashboardViewController
31 HitTest: UIView
32  NextResponder: UIView
33 Touches Began: <UIView: 0x103714d80; frame = (165 416; 100 100);

backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:



0x10358eb80>>

34 Touches Ended: <UIView: 0x103714d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x10358eb80>>

X BRI LUSMB BRI HitTestlVE I A AL, EERDEIL

o FNEBERBEIEHEAIEEH, HitTestfiIEEHTT, —HIRE— " &HREEWtargetHlE, AFS
X Margetftouches 574

]

e UlResponderfJMafz§E, B&7T UlViewControllerviewHInextResponder@viewControllersh, HE
#Z B 28superView, —EZEIUIWindow

o HitTestZ/R¥TED, XA =1ETIEAAtargetViewtExBtouches7 /&

1. BRIFSE, ARHM, viewR RN EARE, XMERMARBIRT, SELviewBiaN E 4
2. 15 yu%AuﬁDu%%; ﬁ'ﬁbTm\\DU, %l A A 1‘¥?

(ANEES

1 HitTest: UIWindow

2  NextResponder: UIWindowScene

3  HitTest: UITransitionView

4 NextResponder: UIWindow

5 HitTest: UIDropShadowView

6 NextResponder: UITransitionView

7 HitTest: UILayoutContainerView

8 NextResponder: UINavigationController
9 HitTest: UINavigationTransitionView
10  NextResponder: UILayoutContainerView
11  HitTest: UIViewControllerWrapperView
12 NextResponder: UINavigationTransitionView
13  HitTest: UIView

14  NextResponder: XMDashboardViewController
15 HitTest: UIView

16  NextResponder: UIView

17 HitTest: UIWindow

18 NextResponder: UIWindowScene

19 HitTest: UITransitionView
20  NextResponder: UIWindow
21 HitTest: UIDropShadowView
22 NextResponder: UITransitionView
23 HitTest: UILayoutContainerView
24  NextResponder: UINavigationController
25 HitTest: UINavigationTransitionView
26  NextResponder: UILayoutContainerView



27 HitTest: UIViewControllerWrapperView

28 NextResponder: UINavigationTransitionView

29 HitTest: UIView

30  NextResponder: XMDashboardViewController

31 HitTest: UIView

32 NextResponder: UIView

33 Touches Began: <UIView: 0x104f1cd80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x104ef10cO>>

34 Touches Ended: <UIView: 0x104f1cd80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x104ef10cO>>

o TILIEERI, HitTestleRanH T ViewB, JERA T W EiwHMIEHE
o BRViewAH EHB ML X REH

AH_.H'%: uVIeW//J“7J|]$1'-'F, mab#R> ﬁ$1¢s ZIEAE?

HABIR

1 Touches Began: <UIView: 0x13832cd80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x1381fee40>>

2 <UITapGestureRecognizer: 0x1383843cQ; state = Ended; view = <UIView:
0x13832ca80>; target= <(action=_handleGesture:, target=
<XMDashboardViewController 0x105de2fc@>)>>

3 Touches Cancelled: <UIView: 0x13832cd80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © © 1 1; layer = <CALayer:
0x1381fee40>>

o X—RviewlE B T 5%

o XFEAEMHMMNMviewZ BIREET X, HitTestind/g, UIKita=idiEMtouchesBegan:, R
REXL, BEKIMBIANGZE, BHEkEIERMnextResponder, B ERERBENML

o viewExBMtouchesHE&ERA, REMN T FE, touchesHERESEMPEIR EMN

o YtapGestureHB M4 iHIRE, touchesCanceledi@E, MARIAAtouchesEnded, JHEAEHE
BERER

ATIEAFEET X, FAUIKitABHitTestiZIftargetView B AN B4 ST, BUTLR,
g —viewEcontrollerviewl FfLE, ZEabRIXE, EZEcontrollerviewmNEMH, REER
LIS



(RS EEZS

HitTest: UINavigationTransitionView

NextResponder: UILayoutContainerView

HitTest: UIViewControllerWrapperView

NextResponder: UINavigationTransitionView

HitTest: UIView

NextResponder: XMDashboardViewController

HitTest: UIView

NextResponder: UIView

HitTest: UIView

NextResponder: UIView

Touches Began: <UIView: 0x156329080; frame = (165 416; 100 100);

backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:

0x156309260>>

12  <UITapGestureRecognizer: 0x156388640; state = Ended; view = <UIView:
0x156328c00>; target= <(action=_handleGesture:, target=
<XMDashboardViewController 0x104cab8be>)>>

13  Touches Cancelled: <UIView: 0x156329080; frame = (165 416; 100 100);

backgroundColor = UIExtendedSRGBColorSpace © @ 1 1; layer = <CALayer:

0x156309260>>

O 0 N oo b~ W NP

[
= ©

e touchesiRZIEHEIEAMA, targetViewlEE

o EMERRMN—EMERS, MZE4RIEEcontrollerview

e XiEPATtoucheskMtargetViewRBEFH, TEMNEHE, SBEnextResponderi#&IKEE
%, —HEIBEMMSE4FIXARmEE 91k

2.5 BHEE

TEULERES, tNfitviewAdsid, MAERRESLviewB, MEBviewBEIEERER?

HXREE

1. viewB.userlnerfaceEnabled = NO;

2. BviewBBEENX FE, EFHitTestH7A

ARG ER

1 - (UIView x)hitTest: (CGPoint)point withEvent: (UIEvent *)event {
2 if (/* some condition: iZBF. THKXE, FFNL */) {

3 return nil; // FHEFEZTE

4 }

5 return [super hitTest:point withEvent:event];

6 1



2.6 CancelsTouchesInViewfyE X ?
T2 RS, viewHRilFERE, HcancelsTouchesinView == NO, abAR#HFMIMFERE

(RUERS

1 Touches Began: <UIView: 0x106f3cd80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x106d92f00>>

2 <UITapGestureRecognizer: 0x106f94500; state = Ended; cancelsTouchesInView = NO;

view = <UIView: 0x106f3ca80>; target= <(action=_handleGesture:, target=
<XMDashboardViewController 0x1063b6070>)>>

3 Touches Ended: <UIView: 0x106f3cd80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © @ 1 1; layer = <CALayer:
0x106d92f00>>

=EFTLEER, touches ended#®i@ T, MAEcanceled

taview R l—MlongPressGesture, FHHig&cancelsTouchesInView ==NO, FIRZERINT:

(RUERS

1 Touches Began: <UIView: 0x152320d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x1522f8bed>>

2  <UILongPressGestureRecognizer: 0x152398000; state = Began; cancelsTouchesInView

= NO; view = <UIView: 0x152320a80>; target= <(action=_handlelLong:, target=
<XMDashboardViewController 0x103e71a70>)>; numberOfTapsRequired = 0;
minimumPressDuration = 0.5>

3  <UILongPressGestureRecognizer: 0x152398000; state = Changed;
cancelsTouchesInView = NO; view = <UIView: 0x152320a80>; target=
<(action=_handleLong:, target=<XMDashboardViewController 0x103e71a70>)>;
numberOfTapsRequired = @; minimumPressDuration = 0.5>

4  <UILongPressGestureRecognizer: 0x152398000; state = Changed;
cancelsTouchesInView = NO; view = <UIView: 0x152320a80>; target=
<(action=_handleLong:, target=<XMDashboardViewController 0x103e71a70>)>;
numberOfTapsRequired = @; minimumPressDuration = 0.5>

5 Touches Moved: <UIView: 0x152320d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x1522f8bed>>

6 <UILongPressGestureRecognizer: 0x152398000; state = Changed;
cancelsTouchesInView = NO; view = <UIView: 0x152320a80>; target=
<(action=_handleLong:, target=<XMDashboardViewController 0x103e71a70>)>;
numberOfTapsRequired = 0; minimumPressDuration = 0.5>



10

11

Touches Moved: <UIView: 0x152320d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:

0x1522f8bed>>

<UILongPressGestureRecognizer: 0x152398000; state = Changed;
cancelsTouchesInView = NO; view = <UIView: 0x152320a80>; target=
<(action=_handleLong:, target=<XMDashboardViewController 0x103e71a70>)>;
numberOfTapsRequired = @; minimumPressDuration = 0.5>

Touches Moved: <UIView: 0x152320d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace @ @ 1 1; layer = <CALayer:

0x1522f8bed>>

<UILongPressGestureRecognizer: 0x152398000; state = Ended; cancelsTouchesInView
= NO; view = <UIView: 0x152320a80>; target= <(action=_handlelLong:, target=
<XMDashboardViewController 0x103e71a70>)>; numberOfTapsRequired = 0;

minimumPressDuration = 0.5>

Touches Ended: <UIView: 0x152320d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:

0x1522f8be®>>

& EcancelsTouchesInView == YES, SCISZEERIIT

(RUERS

1

Touches Began: <UIView: 0x1032f0d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x1032d0d406>>

Touches Moved: <UIView: 0x1032f0d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x1032d0d46>>

Touches Moved: <UIView: 0x1032f0d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x1032d0d406>>

Touches Moved: <UIView: 0x1032f0d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace @ @ 1 1; layer = <CALayer:
0x1032d0d40>>

Touches Moved: <UIView: 0x1032f0d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x1032d0d40>>

Touches Moved: <UIView: 0x1032f0d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x1032d0d46>>

Touches Moved: <UIView: 0x1032f0d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x1032d0d46>>

Touches Moved: <UIView: 0x1032f0d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace @ @ 1 1; layer = <CALayer:
0x1032d0d40>>



9 Touches Moved: <UIView: 0x1032f0d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © © 1 1; layer = <CALayer:
0x1032d0d40>>

10  <UILongPressGestureRecognizer: 0x103350000; state = Began; view = <UIView:
0x1032f0a80>; target= <(action=_handlelLong:, target=<XMDashboardViewController
0x102692870>)>; numberOfTapsRequired = 0; minimumPressDuration = 0.5>

11 Touches Cancelled: <UIView: 0x1032f0d80; frame = (165 416; 100 100);
backgroundColor = UIExtendedSRGBColorSpace © 0 1 1; layer = <CALayer:
0x1032d0d40>>

12  <UILongPressGestureRecognizer: 0x103350000; state = Changed; view = <UIView:
0x1032f0a80>; target= <(action=_handlelLong:, target=<XMDashboardViewController
0x102692870>)>; numberOfTapsRequired = ©; minimumPressDuration = 0.5>

touchesMovettLongPressGesturefa g EEEA, —BEi#xF MLz gesture, fEEview, HELZE
HitTestk ZlfVtargetViewlI FHE 37 BIAREGH

e
e cancelsTouchesInView =YES (ZkiA) :

o HFBIIRFIMIN (BP gesture recognizer B state M possible 79 recognized/ended) B,
UIKit IZBI4578 F view &% touchesCancelled:withEvent:,

o Itbf5, % touch AALE#H A touchesMoved. touchesEnded, EiE&KIL,
FRrA move/ended #FA&B#AMA, RAE cancel,
e cancelsTouchesInView = NO:
o FHRFIMING, touches RASIEEUH.
o fEE view fRIAT LUUKEI5EEERY touchesMoved. touchesEnded, 53F# action H1%.






