


Developer Tools Kickoff

Session 300
Andreas Wendker

These are confidential sessions—please refrain from streaming, blogging, or taking pictures







14 Billion Apps Downloaded




1
=
-
N
L
U
S
(S
=
e,
v
)
(S
g
)
oc
4
v
5
O
U
>




‘®00

, PictureViewer
¥ B3 targer, ios SDK 4.3
v (L] Data
[E PictureDemo.h
@ PictureDemo.m
@ DataModel.xcdatamodel
[E PVimage.h
@ PVimage.m
[E PVimageGroup.h
@ PVimageGroup.m
[h] CustomRenderer.h
» [ ] Geometry
v [ User Interface
v [ |Renderers
|E| ES1Renderer.h
@ ES1Renderer.m
|h] ES2Renderer.h
|ﬁ| ES2Renderer.mm
@ ESRenderer.h
v [ ] Views
[h] EAGLView.h
m) EAGLView.m
|h] PictureSelector.n
|ﬁ| PictureSelector.m
» [ | Controllers
[E PictureViewerAppDelegate.h
@ PictureViewerAppDelegate.m
» [ ]Shaders
v [ ]Lights
[h) StaRefPtr.n
@ StgRefPtr.cpp
[E StgColor.h
@ StgColor.cpp
[h) staLight.h
@ StgLight.cpp
[E StgLightRig.h
@ StgLightRig.cpp
[h) TestFile.n
@ TestFile.cpp
[E DispatchOnce.h
@ DispatchOnce.m
[E RetainRelease.h
@ RetainRelease.m
» [ ] Other Sources
v [ ]Resources
» [ ]Interface Images
v [ ] XIB Files
# MainWindow.xib
» [ ]Images
D PictureViewer-Info.plist
v [ ] References
E") Movie.mov
E] Specification.pdf
@ Presentation.key
v (] Frameworks
» &= QuartzCore.framework
» §= OpenGLES.framework
» &= UIKit.framework
» &= Foundation.framework
» % CoreGraphics.framework
» §* CoreData.framework
» [] Products

KX

Image Scale

Slide Show

Auto-Start Lov
Play Rate Fast
Background Image Linen
Location

City Cupertino
Continent North America

+ ORE® )

] - Pref Controller.xib (]
Build Succeeded | Today at 4:13 PM =l E] ] m =
No Issues

<« > (@ ic ) [h) h) No D@ [5)
v View

., Show  rame Recangle 18]

// PreferencesController.h e 0 Q 20 @

/7 N X Y

// Version 2.0 o 320 [3) 460 [3)
P Width  Height

#import <UIKit/UIKit.h> Oxel]

#import <QuartzCore/QuartzCore.h> T

#import "“ESRenderer.h" HEHH

/%% This class wraps the CAEAGLLayer from CoreAnimation into a convenient I

@interface PreferencesController : UIViewController
éprivate

id <ESRenderer> renderer;

id pictureViewerStatus;

BOOL animating;

BOOL displayLinkSupported;
NSInteger animationFrameInterval;

id displayLink;
NSTimer *animationTimer;
UITapGestureRecognizer xtapGestureRecognizer;

EAGLContext xcontext;

// The pixel dimensions of the CAEAGLLayer
float backingWidth;
float backingHeight;

float defaultFramebuffer;
float colorRenderbuffer;
}

// outlets

// actions

~ (IBAction)handleUseMipmaps: (id)sender;

- (IBAction)handleBackgroundChange: (id)sender;
~ (IBAction)setNewLocation:(id)sender;

@end

UIView subclass. The view content is basically an EAGL surface upon
which you render your openGL scene. Note that setting the view as
non-opaque will only work if the EAGL surface has an alpha channel. %/

/*x Use of the CADisplayLink class is the preferred method
your animation timing. CADisplayLink will link to the main display
and fire every vsync when added to a given run-loop */

// The OpenGL ES names for the framebuffer and renderbuffer

@property (nonatomic, retain) IBOutlet UISlider ximageScaleSlider;
@property (nonatomic, retain) IBOutlet UISlider xloadRateSlider;
@property (nonatomic, retain) IBOutlet UISlider s*autoStartButton;

- (IBAction)setImageScaleSlider: (UISlider )imageScaleSlider:(id)sender;

Autosizing Example

Arrange | Position View
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[ PictureViewer - PictureDemo.m

@ <.> [ PictureViewer | iPad 4.3 Sim... %]
e

Run

Build Succeeded

No Issues

Today at 5:24 PM

E|E

W=

Stop. Schem: Breakpoints Editor View Organizer
| 4 » | DPictureViewer »[_|Data » @ PictureDemo.m » [©] @implementation PictureDemo
1/
#import "PictureDemo.h" // PictureDemo.m
/" ™
#import "ES1Renderer.h" // Version 1.0
#import "“ES2Renderer.h" 1/
#import "CustomRenderer.h"
#import "PictureDemo.h"
@implementation PictureDemo
#import "ES1Renderer.h"
@synthesize animating; #import "ES2Renderer.h"
@dynamic animationFrameInterval;
@implementation PictureDemo
// You must implement this method
+ (Class)layerClass @synthesize animating;
@dynamic animationFramelInterval;
return [CAEAGLLayer class];
// You must implement this method
+ (Class) layerClass
- (void)startAnimation {
return [CAEAGLLayer class];
if (!animating)
if (displayLinkSupported) //The EAGL view is stored in the nib file.
{ - (id)initWithCoder: (NSCoderx)coder
// CADisplayLink is API new to iPhone SDK 3.1. Compiling against earlier versions will result in a warning, but
can be dismissed if ((self = [super initWithCoder:coder]))
// if the system version runtime check for CADisplaylLink exists in -initWithCoder:. The runtime check ensures {
this code will // Get the layer
// not be called in system versions earlier than 3.1. CAEAGLLayer xeaglLayer = (CAEAGLLayer *)self.layer;
displayLink = [NSClassFromString(@"CADisplayLink") displayLinkWithTarget:self selector:@selector(drawView:)]; eaglLayer.opaque = TRUE;
[displayLink setFrameInterval:animationFrameIntervall; eaglLayer.drawableProperties = [NSDictionary dictionaryWithObjectsAndKeys: v/
[displayLink addToRunLoop: [NSRunLoop currentRunLoop] forMode:NSDefaultRunLoopMode]; [NSNumber numberWithBool:FALSE], KEAGLDrawablePropertyRetainedBacking,
KEAGLColorFormatRGBA8, KEAGLDrawablePropertyColorFormat, nill;
else
animationTimer = [NSTimer scheduledTimerWithTimeInterval:(NSTimeInterval)((1.@ / 60.0) * animationFrameInterval) renderer = [[ES2Renderer alloc] init];
target:self selector:@selector(drawView:) userInfo:nil repeats:TRUE];
if (!renderer)
animating = TRUE;
| } renderer = [[ES1Renderer alloc] init];
H
if (!renderer)
//The EAGL view is stored in the nib file.
- (id)initWithCoder: (NSCoderx)coder [self releasel;
return nil;
if ((self = [super initWithCoder:coder]))
{ }
// Get the layer
CAEAGLLayer *eaglLayer = (CAEAGLLayer *)self.layer; animating = FALSE;
displayLinkSupported = FALSE;
eaglLayer.opaque = TRUE; animationFramelInterval = 1;
eaglLayer.drawableProperties = [NSDictionary dictionaryWithObjectsAndKeys: displayLink = nil;
[NSNumber numberWithBool:FALSE], kEAGLDrawablePropertyRetainedBacking, animationTimer = nil;
KEAGLColorFormatRGBAB, kEAGLDrawablePropertyColorFormat, nill;
// A system version of 3.1 or greater is required to use CADisplayLink. The NSTimer
renderer = [[ES2Renderer alloc] init]; // class is used as fallback when it isn't available. —
NSString *reqSysVer = @"3.1";
if (!renderer) NSString *currSysVer = [[UIDevice currentDevice] systemVersion];
{ if ([currSysVer compare:reqSysVer options:NSNumericSearch] != NSOrderedAscending)
renderer = [[ES1Renderer alloc] init]; displayLinkSupported = TRUE; —
if (!renderer) tapGestureRecognizer = [[UITapGestureRecognizer alloc] initWithTarget:self action:@selector(handleTap:)];
[tapGestureRecognizer setNumberOfTapsRequired:1
[self releasel; [self addGestureRecognizer:tapGestureRecognizer];
return nil; }
}
} return self;
}
animating = FALSE;
displayLinkSupported = FALSE; - (void)drawView: (id)sender
animationFramelnterval = 1;
displayLink = nil; May 30, 2011 5:02 PM
animationTimer = nil;
// A system version of 3.1 or greater is required to use CADisplayLink. The NSTimer g Lv,John['w S _ _
// class is used as fallback when it isn't available. '_{‘"L[“" U el iy = disprayiank durit oo
NSString *reqSysVer = @'3.1"; o imeStep);
NSString *currSysVer = [[UIDevice currentDevice] systemVersion]; 1
if ([currSysVer compare:reqSysVer options:NSNumericSearch] != NSOrderedAscending) I

| | disolaviinkSupported = TRUE:
[ ]PictureViewer » ||master » (- Local Revision

|

9

[renderer renderWithTimeSteo:timeSteol:
' DPi(ture\flewer » | |master » (-)5/30/11 Johnny Appleseed e7133a0cf776




Single Window

P \ IB Inside

E Assistant
ﬁ‘ Version Editor




Single Window )4 LLVM Compiler 2

\g/%/@ IB Inside - Fix-It

E Assistant ' Debugger

o/ | Version Editor 7€\ Instruments




LLVM Compiler 2

Schemes  |mproved Code Completion  Automatic Provisioning

Debugger

Archives

Single Window __

Subversion
Branching & Merging f J Git Jump Bar

B Inside = = Version Editor

Live Issues y N Behaviors
LDB | Yy |
Unit Testing

Instruments

Project & Target Editor

Fix-lIt One-Click Filtering

. EINLE
Tab .
Workspaces Assistant s ick Helb

App Validation Code Snippets

C++ in LLVM




Smaller N A Free on

Packages Lion

Xcode in Mac App Store




Xcode 4.1 Xcode 4.2







C
9
—l

—
2
=
=
(aa]




[ TouchFighter2  iOS Device

Scheme

Breakpoints

Build Succeeded | Today at 3:54 PM

2FElg @Eaa &

No Issues Editor View Organizer

Resources ) = Settings.xib

View ) | _|Horizontal Slider

(£ Automatic » [} TouchFighterAppDelegate.h » No Selection

TouchFighter

531 targer, ios si

Classes
h| TouchFighter_Types.h
R TouchFighterAppDelegate.h
im| TouchFighterAppDelegate.m

Mutiplayer

Views

Core
GameObject_Private.h
GameObject.h
GameObject.m
PhysicalObject.h
PhysicalObject.m
ParticleSystemObject.h
ParticleSystemObject.m
SpriteObject.h
SpriteObject.m
AnimationObjecth
AnimationObject.m
GameObjects

EREAERERERERERERERERER

Other Sources
h| Prefix.pch
m] main.m
Resources
Shaders
Project
Textures
Sounds
« Default.png
« Default-Portrait~ipad.png
«| lcon.png
[} Info.plist

" HighScores.xib
MultiplayerType.xib

Frameworks

&% Foundation.framework

&= CFNetwork.framework

& AudioToolbox.framework
CoreGraphics.framework
MediaPlayer.framework

& OpenGLES.framework

&% OpenAL framework

&% GLKit.framework

&= QuartzCore.framework

% UIKit framework

&% SystemConfiguration.framework

Products

@ B

Accelerometer Sensitivity

Invert Controls

Show FPS counter

Show Gesture Data

oller of the

"Multiplayer

MPMoviePlayerController;

@interface TouchFighterAppDelegate: NSObject <UTApplicationDelegate
ITableViewDelegate, UITableViewDataSource>

Settings Done o _window;
ganeview;

“highScoresView;
erx “timer, *_networkTimer;
PlayerControllers  _endMovie;
Zserver;
Tnultiplayer;

“sensitivitySlida

u “renderFPs;
UISwitchs renderGestures;

_textField;

(ve showParameters;

(IBAction) hideParameters: (id)sender;
(IBAction) startAsHost:(id)sender;
(IBAction) startAsClient

nterface TouchFighterAppDelegate(Networking)
ty BOO ultiplayer;
ty(reade isHost;

(void) startMultiplayer:(NSArray+)peer;
) updatePeers;
) receiveGameData: (id)data fromPeer: (GamePeer+)peer
) receiveShipType: (SpaceShipType)type fromPeer: (GanePeers)peer;

MacBook Air




Build Settings

7 Target 'MIMap' - Remove Obsolete Build Setting
— This will remove obsolete build setting: GCC_ENABLE_FIX_AND_CONTINUE

o Project 'MIMap' - Remove Obsolete Build Setting
— This will remove obsolete build setting: PREBINDING

o Don’t Ask About These Settings Again Cancel . Perform Changes |

Modernize Your Project




m | <4 b | o Stglight.cpp (Assembly)

Ltmp18:
movl %esp, %eax
mov 1 -20(%ebp), %ecx ## 4-byte Reload
movl %ecx, (%eax)
mov 1l %sedx, —24(%ebp) ## 4-byte Spill
calll __ZNSsD1Ev
Ltmpl19:
jmp LBB1_6
LBB1_6:
## BB#7:
mov 1l -12(%ebp), %eax
movl %eax, (%esp)
calll _ _Unwind_Resume_or_Rethrow
LBB1_8:
Ltmp20:
movl %edx, -28(%ebp) ## 4-byte Spill
calll __ZSt9terminatev
Ltmp28:
Lfunc_endl:
Ltmp29:
.cfi_endproc
Leh_func_endl:
.section __TEXT,__gcc_except_tab
.align 2
GCC_except_tablel:
Lexceptionl:
.byte 255 ## @LPStart Encoding = omit
.byte 155 ## @TType Encoding = indirect pcrel sdata4
.byte 188 ## @TType base offset
.Space 1
.byte 3 ## Call site Encoding = udatad
.byte B2 ## Call site table length
Lsetd = Leh_func_beginl-Leh_func_beginl ## Region start
.long Lset®

Assembly & Preprocessing




| loved it! My family was lo...

e this commen

. When we arrived, they told ...

We had a great time! My fri...

( Rate this comment v )

View-based tables
New Cocoa controls
Mac push notifications
Entitlements Editor

Custom behaviors




Auto Layout




Auto Layout

Max Drukman
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Data Sync




Unit Tests
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System Trace for iOS




Networking Activity




Simulate Locations
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Touch Fighter Il
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tro View Controller

37



Storyboarding




Storyboarding

Jon Hess




Touch Fighter Il

Intro View Controller - Touch Fighter Il

Multiplayer

o
ANDROMEDAN
ASSAULT

Intro View Controller - Multiplayer

Game View Controller
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Touch Fighter Il

AT
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| View Controller - Touch Fighter Il

Scenes

Multiplayer
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Intro View Controller - Multiplayer

Game View Controller
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Touch Fighter Il
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Multiplayer
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Game View Controller

Intro View Controller - Multiplayer




Touch Fighter Il

Intro View Controller - Touch Fighter Il

Multiplayer

o
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Intro View Controller - Multiplayer

Game View Controller
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) com.apple.demo.TouchFighter2

e OpenGL ES commands

Open New Case OpenGL ES Documentation

OpenGL ES Performance Detective




)@ @) [ Touchrighter2 50 O]~ 00:02:07 ¢ | (EI=NE]
i b < mnlofl |

Inspection Range View Library.
Instruments

Search

13100

Frames: 1106
» %ﬂ OpenGL ES Driver

o
& OpenGL ES Analyzer + ) EH Expert # ) Categories

Analyzer Processing Severity  ¥|Total Occurrences | Unique Occurrences | Category. Summary
Analyzed 651341 tracelines. = 108! Depth Test Enabled Without De. Depth testing enabled without an attached depth buffer
Uninitialized Texture Data Uninitialized texture data

Cancel Analysis Recommend Indexed Rendering

Recommend indexed primitives for lines and triangles

Shader Compiled Outside of Prewa... Shader compiled outside of a prewarming phase

Sl frame valigtion Recommend Using VBO Vertex array not contained in buffer object
Recommend Using VAO Lack of vertex array objects

Recommend Using Interleaving for... Non-interleaved vertex arrays in static buffer object(s)

Redundant Call Redundant state call

MSAA Color Buffer Load MSAA color buffer load

Report Opaque After Transparent

Specific Data Mining Slow Texture Upload

Frame Navigation

Overrides.

Gall Tree
T Opaque geometry rendered after transparent geometry
Slow texture upload

Vertex Shader Dynamic Branching  Dynamic branching in vertex shader

Recommend Using Element Array B... Element array not contained in buffer object
Logical Buffer Load Slow framebufrer load

Texture Format Compactness 8-bit per channel texture format

State Query Call Count Numerous state query calls in current frame
Recommend glTexParameter Setup.... gTexParameter called after uploading texture data
Mipmapping Usage Possible mipmapping usage scenario

Many Small Batch Draw Calls Numerous small batch draw calls

Extended Detail
Recommendation
OpenGL ES Analyzer detected

resus from depth testing, attach a
depth buffer to your FBO.

Stack Trace WA

I -{Cubevtap renderactime

Y - Touchmghterview renderscenel

I -CTouchfighterview gameLoop)

ouchFighterappDelegate gameLoog]
NS

OpenGL ES Analyzer Instrument




OpenGL ES Debugger




OpenGL ES Debugger E

Matthew Firlik




@ @ [TouchFigh(erZ > iPad2

Run

) (=)

Stop Scheme

‘ Running TouchFighter2 on iPad2

Breakpoints No Issues

([EEE) EE O

Editor View

(=)

Organizer

< P> | | | TouchFighter2.gputrace Pa... Enemy Lasers » 0 338 glDrawElements(GL_TRIANGLES, 150, GL_UNSIGNED_SHORT, <data>)

wi | 4 > | [Z)AIGLObjects » [ All » No Selection |«

6> 008

>
>

4AdvVvVYVYVYYVYYY

4vVYVYYy

47 0 GL_NO_ERROR <~ glGetError{)
\» 1 gIBindFramebuffer(GL_FRAMEBUFFER, 1)
L 2 glViewport(0, 0, 768, 1024)
4 3 glScissor(0, 0, 768, 1024)
4 4 GL_NO_ERROR <~ glGetError()
47 5 GL_NO_ERROR <~ glGetError()

Frame Preamble

SkyBox

Stars

Planet
» 4y 51 glPushGroupMarkerAPPLE(O, "Planet")
» i 52 glEnable(GL_CULL_FACE)
» 4 53 glFrontFace(GL_CW)
» i 54 glEnableVertexAttribArray(3)
» 4 55 glEnableVertexAttribArray(1)
» 4 56 glVertexAttribPointer(0, 3, GL_FLOAT, 0, 0, 0x05...
» 4 57 glVertexAttribPointer(3, 2, GL_SHORT, 0, 0, 0x01...
» 4 58 glVertexAttribPointer(1, 4, GL_UNSIGNED_BYTE, 1...
» 4 59 glBindTexture(GL_TEXTURE_2D, 10)
» & 60 gluniformMatrix4fv(u_0000000000673490_1_0
» 4 61 gluniformMatrix4fv(u_0000000000673490_1_4,
» @ 62 giDrawArrays(GL_TRIANGLE_STRIP, 0, 1238)
» 4 63 glDisable(GL_CULL_FACE)
» 4 64 glBindTexture(GL_TEXTURE_2D, 11)
» 4 65 glEnable(GL_BLEND)
» 4 66 glBlendFunc(GL_ONE, GL_ONE_MINUS_SRC_ALPHA)
» 49 67 gluniformMatrix4fv(u_0000000000673490_1_0,
» 4 68 gluniformMatrix4fv(u_0000000000673490_1_4,
» @ 69 glDrawArrays(GL_TRIANGLE_STRIP, 1240, 80)
» &7 70 gIDisable(GL_BLEND)
» 4 71 glDisableVertexAttribArray(3)
» L 72 gIDisableVertexAttribArray(1)
> 4 73 glVertexAttrib4f(1, 1.0000000, 1.0000000, 1.00...
» 4 74 glPopGroupMarkerAPPLE()

Mothership

Enemies

Particles

Highlights

Crosshair
» 4 366 glPushGroupMarkerAPPLE(0, "Crosshair")
» 7 367 glEnableVertexAttribArray(3)
» 4 368 glEnable(GL_BLEND) |
» 4 369 glBlendFunc(GL_ONE, GL_ONE_MINUS_SRC_ALPHA) |
» 4 370 glVertexAttrib4f(1, 1.0000000, 0.0000000, 0.0...
» 4 371 gIBindTexture(GL_TEXTURE_2D, 17)
» 4 372 glVertexAttribPointer(0, 3, GL_FLOAT, 0, 0, Ox2f...
>\ 373 glVertexAttribPointer(3, 2, GL_FLOAT, 0, 0, Ox2f...
» 4 374 glUniformMatrix4fv(u_0000000000673490_1_0...
» 4 375 glUniformMatrix4fv(u_0000000000673490_1_4...
» @ 376 glDrawArrays(GL_TRIANGLE_STRIP, 0, 4)
» 47 377 glDisable(GL_BLEND)
» 4 378 glDisableVertexAttribArray(3)
» & 379 glPopGroupMarkerAPPLE()

» [ ] Ship
» [7]HUD
2 Frame Postamble
> SwapBuffers
m = O =

A L | B8 TouchFighter2

GL Context v
» [ Viewport (0, 0, 768, 1024) - (0,0.5)
»E
| 3
v

YVYVVYVVYYVYY

Color

| Auto Depth | Ste

Buffers

Pa... Enemy Lasers Q 338 glDrawElements(GL_TRIANGLES, 150, GL_UNSIGNED_SHORT, <data>) | <<

a

Active Texture Unit Texture Unit 0

Stencil Off

Blending Result.rgba = SrcColor + DstColor, Color( 0, 0, 0, 0)
GL_BLEND = GL_TRUE

GL_BLEND_SRC_RGB = GL_ONE
GL_BLEND_DST_RGB = GL_ONE
GL_BLEND_EQUATION_RGB = GL_FUNC_ADD
GL_BLEND_SRC_ALPHA = GL_ONE
GL_BLEND_DST_ALPHA = GL_ONE
GL_BLEND_EQUATION_ALPHA = GL_FUNC_ADD
GL_BLEND_COLOR = (0,0,0,0)

| Depth Disabled
L Culling Off

Framebuffer Write
Polygon Offset Off

RGBA, Clear (0,0,0,1)

L Multisampling Default Coverage

Scissor Off

| Misc
.| Current Vertex

Texture #4
*posx.pvr4”

Texture #2
*startube.png”

Texture #7
*negx.pvrd”

il

Texture #14
“mothership.png"

Texture #6
"posz.pvré”

Texture #5
posy256.png"

Texture #3
“explosion.png”

Texture #10 Texture #11
“venus-closeup...  "planet_glow.p...

' Y

| __b_ 4

Texture #18
“enemy.png*

Texture #1
"SCORE 0"

Texture #12
*moon.png”

Texture #13
“cloud.png”

Texture 29
“negz.purd”

Texture #8
“negy256.png"

D

Texture #15
"dart256.pvrd”

Texture #16
*glow.png”

Texture #17
*crosshairs.png”

Texture #19
*arrow.png”

Texture #20
*arrow.png”

Texture #21
*arrow.png”

Texture #22
"60.0"

VAD #0 Shader #4 Shader #5

- I <w‘ I

Renderbuffer #1 Renderbuffer #2

Shader 26 Shader 27 Shader 28

Program #1 Program #2 Program #3

»

Bound GL Objects v
v Program #1 Current Program
» Uniforms (3)
P Active Attributes (3)
» Attribute Bindings (4)
GL_LINK_STATUS = GL_TRUE
GL_PROGRAM_SEPARABLE = GL_FALSE
» [ Framebuffer #1
» [ Renderbuffer #1
» [l Vertex Array Object #0
¥ [l Texture Unit #0 2D:"glow.png" (#16) Cube Map:#0
» Texture #16 (GL_TEXTURE_2D) “glow.png”

50
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| OpénGL ES call history

Access to all resources

Full stack backtraces










Mac OS X and iOS




Apple LLVMW®§bmpiler 3




Fast compile times

Better code generation

Xcode integration

New language features







Compiler Transition Complete
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OpenGL JIT Code Completion

Open Source Link Time Optimization

Fix-its WiV LLVM-GCC

Clang | [ i C++

Objective-C Static Analyzer Indexer

OpenCL JIT
olorin

* LLVM- GC%/ taxscourcg Compatibility




will 3G 9:41 AM:"
Notes WISHLIS

Today

WISHLIST

Garbage collection
VA —
v Reinbow-Pomy—
v Pot-of-6otd——




Garbage Collection

v/ Reduces crashes

J No object cleanup code

v/ Development ease




Garbage Collection

\ V4

" Garbage builds up

\ V4

Performance stutters

\ V' 4

Nondeterministic

v/ Reduces crashes

J No object cleanup code

J Development ease




Manual Memory

J Instantly freed objects

/' smooth performance

J Predictable behavior

\ V' 4

Mistakes cause crashes

\

" Write a lot of code

\ VA

Development pain




Manual Memory Garbage Collection

J Instantly freed objects (' Garbage builds up

v Smooth performance X Performance stutters

9/ Predictable behavior Y Nondeterministic

\ A

Mistakes cause crashes </ Reduces crashes

Y Write a lot of code /' No object cleanup code

\ VO A

Development pain q/ Development ease




v/ Instantly freed objects

/' smooth performance
J Predictable behavior
/' Reduces crashes

/' No object cleanup code

J Development ease




Automatic Reference Counting




Automatic Reference
Counting

Chris Lattner




—(void) logSomething A
NSString *xstring =
[[NSString alloc] init];

NSLog(@"%@\n", string);




CFAbsoluteTime getTime(int x)
{
(CFAbsoluteTime t = CFAbsoluteTimeGetCurrent();

//’_‘\
CFDateRef date = CFDateCreate(®, t);

1. Call to function 'CFDateCreate’ returns a Core Foundation object with a +1 retain count
ir () 4

CFRelease(date);
}

& ‘return t;
} @ 2. Object leaked: object allocated and stored into 'date’ is not referenced later in this exec...

S

Xcode Static Analyzer




—(void) logSomething A
NSS .ng *Strlny —

T
@ [ [NSString a1;99}~init];

NSLog(@"%@\n", ,string);

/_/

'@ P Leak
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() A\ Leak

MyView <« @) —
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ARC Migration Tool










retain/release @autoreleasepool autoreleased
getters




10S 5

Mac OS X 10.7




-

10S 5

Keynote
Mac, iOS

Apple Platforms Kickoff
Mac, iOS

Developer Tools Kickoff
a C Mac, i0S
) Getting Started With Applicat...

Mac, i0S

e n@ el

Schedule Reservations Places News Photos

-

O




IOS 5 and 4

Mac OS X 10.7 and 10.6
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Xcode 4.2
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