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Wireless Development
Who is it for?

AR, VR, and camera app developers
Motion-sensing and fithess app developers
Accessory makers

Developer convenience
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Wireless Development
Minimum requirements

IPhone, iIPad, or iPod Touch running iI0S 11
Apple TV running tvOS 11
mMacOS 10.12.4+
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» Xcode

* Instruments

» Accessibility Inspector
» Console’

» Configurator

'Requires macOS 10.13



Wireless Development
Tools support

10S/tvOS: tvOS only:
« Xcode » Safari Web Inspector for TVMLKIt
* Instruments » QuickTime Screen Recording’

» Accessibility Inspector
* Console’

» Configurator

'Requires macOS 10.13
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Wireless Development
Device pairing and workflow

Breckin Loggins, Xcode Device Support Engineer
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Use the Remote app to control your Apple TV with your iPhone,
IPad, iPod touch, or Apple Watch.

To learn more, go to support.apple.com/appletv/remote.
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* No configuration required

More complex networks

* Direct by IP address
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Xcode manages connections automatically



Wireless Development
Running your app

Wireless devices are always available to select

Xcode manages connections automatically



Demo
Wireless development



Breakpoint Workflow Enhancements

Chris Miles, Xcode Engineering Manager
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Vv |= DemoBots 2 Breakpoints

+ BaseScene.swift
M| didMove(to:) line 88
@ didMove(to:) line 94

=i DemoBots DemoBots Scenes ) » BaseScene.swift ) [\ did

PRE.

// Listen for updates to the player's controls.
sceneManager.gamelnput.delegate = self

// Find all the buttons and set the initial focus.
buttons = findAllButtonsInScene()
resetFocus()

override func didChangeSize(_ oldSize: CGSize) {
super.didChangeSize(o0ldSize)
updateCameraScale()

overlay?.updateScale()

// MARK: GameInputDelegate
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=, DemoBots DemoBots Scenes /' = BaseScene.swift [[]_ﬂ]did

V¥ |= DemoBots 2 Breakpoints
v [ BasaScane. swift // Listen for updates to the player's controls.
] didMovel(to:) line 88 | sceneManager.gamelnput.delegate = self
|| didMove(to:) line ==

(' BTN | W DY SR W T .

B » buttons and set the initial focus.
4 BaseScene.swift:88

\11ButtonsInScene()
Condition | |

Ignore 0O C! times before stopping

Action | Add Action 1angeSize(_ o0ldSize: CGSize) {

Options Automatically continue after evaluating actions :Size(oldSize)

updateCameraScale()
overlay?.updateScale()

// MARK: GameInputDelegate
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] =7 Q AN\ & = =1 B ) DemoBots DemoBots Scenes ) » BaseScene.swift ) [ did

PP

V = DemoBots 2 Breakpoints
// Listen for updates to the player's controls.
sceneManager.gamelnput.delegate = self

Vv 4 BaseScene.swift
/| didMove(to:) line 88

(' BTN | W DY SR W T .

» buttons and set the initial focus.

4 BaseScene.swift:88 \11ButtonsInScene()

Condition overlay != nil

Ignore 0 | times before stopping

Acti . x :
ction | Debugger Command 1angeSize(_ o0ldSize: CGSize) {

| 3Size(0ldSize)

1le()
3Scale()

Options Automatically continue after evaluating actions

}

GamelInputDelegate




Breakpoints

] = Q AN & . DemoBots DemoBots Scenes ) = BaseScene.swift ) [\l dic

v = DemoBots 2 Breakpoints
// Listen for updates to the player's controls.

sceneManager.gamelnput.delegate = self

Vv -+ BaseScene.swift

/] didMove(to:) line 88

(7! PR TN | O DAY PSS Ul .

» buttons and set the initial focus.

L4 BaseScene.swift:88 \11ButtonsInScene()

Condition overlay != nil
Ignore |0 | C times before stopping

ti . : .
Action | Debugger Command 1angeSize(_ o0ldSize: CGSize) {

3Size(o0ldSize)
po overlay.del

1le()
contentNode P 3Scale()

encode(to: Encoder) throws

backgroundNode
updateScale() eInputDelegate




Breakpoints

B = Q N & = . DemoBots DemoBots Scenes ) » BaseScene.swift ) [J did

Code completion

V¥ 4 BaseScene.swift
] didMove(to:) line 88

. . . m-‘:dl‘-..-l&-,\ 12 e N A & . = -
o On I IOn Ie » buttons and set the initial focus.
4 BaseScene.swift:88

\11ButtonsInScene()

// Listen for updates to the player's controls.
sceneManager.gamelnput.delegate = self

Condition overlay != nil

ignore O C times before stopping

* Expression action fields

3Size(0ldSize)

po overlay.de
String debugDescription
contentNode

1le()

3Scale()
encode(to: Encoder) throws

backgroundNode
updateScale() eInputDelegate
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Breakpoints

Breakpoint options indicator

* [Indicates an option Is set

 Tooltip summarizes options



Breakpoints

Breakpoint navigator deep filtering

* Matches text in all options fields
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| | A. MyProject l iPhone
B 2 ) o &
MyProject @ Mn
(@) cpu 52%

Memory 32.3MB
1

Energy Impact Low

Zero KB/s
Zero KB/s

UlWindow
UlISplitViewController
UlLayoutContainerView
UlView
< ) UINavigationController
UlLayoutContainerView
UINavigationTransitionView
UlViewControllerWrapperView
MyProject.Detail ViewController - Detail
UlView
L |UlLabel - Detail view content goes here
@ Constraints
UINavigationBar
@ Constraints

UlLayoutContainerView
UlINavigationTransitionView
UlViewControllerWrapperView
MyProject.MasterViewController - Master
UlTableView
UINavigationBar
@ Constraints

MyProject

UlISplitViewController

m o <

View Controller Debugging

Running MyProject on iPhone

UlLayoutContainerView

MyProject

Thread 1

< UlNavigationController - Master

HH&R H

0 mach_msg_trap

Object
Class Name
Address

D ® 0 B

UINavigationController
0x10180ee00

Navigation Controller

Top Controller

Navigation Bar

Toolbar

Delegate

Behavior

View Controller
Title

View

Parent

Children

State

Layout

Extend Edges

Transition Style

Hierarchy

<MyProject.MasterViewController:
0x10200c170>

<UINavigationBar: 0x10200c6e0>
<UlToolbar: 0x100f550e0>

<null>

Does Not Hide Bars When Keyboard Appears
Does Hide Bars On Swipe
Does Hide Bars When Vertically Compact

Does Hide Bars On Tap

Master
0x102012970

<UISplitViewController 0x10180ee00>

<MyProject.MasterViewController
0x10200c170>

View Loaded

Adjust Scroll View Insets On
Hide Bottom Bar on Push Off

Under Opaque Bars Off

Cover Vertical

UINavigationController
UlViewController
UIResponder
NSObject
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MyProject @ Mn
(@) cpu 52%

Memory 32.3MB
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Zero KB/s
Zero KB/s

UlWindow
UlISplitViewController
UlLayoutContainerView
UlView
< ) UINavigationController
UlLayoutContainerView
UlNavigationTransitionView
UlViewControllerWrapperView
MyProject.DetailViewController - Detail
UlView
P | L |UlLabel - Detail view content goes here
J @ Constraints
UINavigationBar
@ Constraints

UlLayoutContainerView
UINavigationTransitionView
UlViewControllerWrapperView
MyProject.MasterViewController - Master
UlTableView
UINavigationBar
@ Constraints

MyProject

UlISplitViewController
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View Controller Debugging

Running MyProject on iPhone

UlLayoutContainerView

MyProject

Thread 1

< UlNavigationController - Master

HH&R H

0 mach_msg_trap

Object
Class Name
Address

D ® 0 B

UINavigationController
0x10180ee00

Navigation Controller

Top Controller

Navigation Bar

Toolbar

Delegate

Behavior

View Controller
Title

View

Parent

Children

State

Layout

Extend Edges

Transition Style

Hierarchy

<MyProject.MasterViewController:
0x10200c170>

<UINavigationBar: 0x10200c6e0>
<UlToolbar: 0x100f550e0>

<null>

Does Not Hide Bars When Keyboard Appears
Does Hide Bars On Swipe
Does Hide Bars When Vertically Compact

Does Hide Bars On Tap

Master
0x102012970

<UISplitViewController 0x10180ee00>

<MyProject.MasterViewController
0x10200c170>

View Loaded

Adjust Scroll View Insets On
Hide Bottom Bar on Push Off

Under Opaque Bars Off

Cover Vertical

UINavigationController
UlViewController
UIResponder
NSObject
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[ | /A MyProject ) [] iPhone Running MyProject on iPhone @)

= Q A & = MyProject UlISplitViewController UlLayoutContainerView ) (< UINavigationController - Master ® [U] E

v MyProject F Object
Class Name UINavigationController

Address 0x10180ee00

: Al
71 Memory
- A

Navigation Controller

Top Controller <MyProject.MasterViewController:
0x10200c170>

Navigation Bar <UINavigationBar: 0x10200c6e0>
Toolbar <UlToolbar: 0x100f550e0>

Delegate <null>

Behavior Does Not Hide Bars When Keyboard Appears
Does Hide Bars On Swipe
Does Hide Bars When Vertically Compact
Does Hide Bars On Tap

View Controller

Title Master
View 0x102012970

Parent <UISplitViewController 0x10180ee00>

Children <MyProject.MasterViewController
0x10200c170>

State View Loaded

Layout Adjust Scroll View Insets On
Hide Bottom Bar on Push Off

Extend Edges Under Opaque Bars Off
Transition Style Cover Vertical

Hierarchy

UINavigationController
UlViewController
UIResponder
NSObject

— O H & H

@ E ®» > 2 ¢ MyProject Thread 1 0 mach_msg_trap
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Running MyProject on iPhone

UlLayoutContainerView

MyProject

Thread 1

< UlNavigationController - Master

HH&R H

0 mach_msg_trap

Object
Class Name
Address

D ® 0 B

UINavigationController
0x10180ee00

Navigation Controller

Top Controller

Navigation Bar

Toolbar

Delegate

Behavior

View Controller
Title

View

Parent

Children

State

Layout

Extend Edges

Transition Style

Hierarchy

<MyProject.MasterViewController:
0x10200c170>

<UINavigationBar: 0x10200c6e0>
<UlToolbar: 0x100f550e0>

<null>

Does Not Hide Bars When Keyboard Appears
Does Hide Bars On Swipe
Does Hide Bars When Vertically Compact

Does Hide Bars On Tap

Master
0x102012970

<UISplitViewController 0x10180ee00>

<MyProject.MasterViewController
0x10200c170>

View Loaded
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UINavigationController
UlViewController
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NSObject
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< ) UINavigationController
UlLayoutContainerView
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UlViewControllerWrapperView
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MyProject.MasterViewController - Master
UlTableView
UINavigationBar
@ Constraints

UlISplitViewController

m o <
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Running MyProject on iPhone

UlLayoutContainerView

MyProject

Thread 1

¢

< UlNavigationController - Master

HH&R H

0 mach_msg_trap

@ 0 B
Object

Class Name UlINavigationController
Address 0x10180ee00

Navigation Controller

Top Controller <MyProject.MasterViewController:
0x10200c170>

Navigation Bar <UINavigationBar: 0x10200c6e0>
Toolbar <UlToolbar: 0x100f550e0>

Delegate <null>

Behavior Does Not Hide Bars When Keyboard Appears
Does Hide Bars On Swipe
Does Hide Bars When Vertically Compact
Does Hide Bars On Tap

View Controller

Title Master
View 0x102012970
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Children <MyProject.MasterViewController
0x10200c170>

State View Loaded

Layout Adjust Scroll View Insets On
Hide Bottom Bar on Push Off

Extend Edges Under Opaque Bars Off

Transition Style Cover Vertical

Hierarchy

UINavigationController
UlViewController
UIResponder
NSObject
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UlLayoutContainerView

MyProject @ Thread 1
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Navigation Controller
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Delegate <null>

Behavior Does Not Hide Bars When Keyboard Appears

Does Hide Bars On Swipe

Does Hide Bars When Vertically Compact

Does Hide Bars On Tap

View Controller

Title Master
View 0x102012970

Parent <UISplitViewController 0x10180ee00>

Children <MyProject.MasterViewController
0x10200c170>

View Loaded

Adjust Scroll View Insets On
Hide Bottom Bar on Push Off

Extend Edges Under Opaque Bars Off

Transition Style Cover Vertical

Hierarchy

UINavigationController
UlViewController
UlIResponder
NSObject
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SpriteKit Debugging

SpriteKit

2D graphics framework
 All Apple platforms

* Animation

* Physics engine

* Force fields

» Collision detection

* Lighting effects
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UIWindow

v

v

v

DemoBots.GameViewController
SKView
DemoBots.LevelScene - computer
, SKNode - world
., SKNode - top
v ‘7 - SKNode - above_characters
¥ & DemoBots.ChargeBar
@ SKSpriteNode
¥ . SKNode - characters
., SKNode - transporter_coordinate
., SKNode - groundBot2_point02
_ , SKNode - groundBot2_point01
" " SKNode - groundBot1_point01
. SKNode - groundBot1_point02
SKNode - groundBot3_point01
., SKNode - groundBot3_point02
., SKNode - groundBot4_point01
., SKNode - groundBot4_point03
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" SKNode - groundBot1_point04
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" " SKNode - groundBot4_point04

BEO = o
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DemoBots.GameViewController

M oo |0 @&

SKView ) |

HH by
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H

= DemoBots.LevelScene - computer

0 mach_msg_trap

: f SKNode - world

SKNode - characters

" SKNode

& SKSpriteNode

Object

Class Name
Address

SKSpriteNode

Texture

Center Rect

Size

Anchor Point
Color

Blend Factor

Blend Mode

Normal Map
Shader

SKNode

Name

Position
Z Position

Z Rotation

X Scale
Y Scale

Alpha
Hidden
Speed
Paused
Interaction
Physics Body
User Data

Reach

Constraints

Hierarchy

Backtrace

SKSpriteNode
0x1c0122ee0

Rl |

{
|
{
{
|

w 120 h 120
x05 yO05

R:1 G:1B:1 A:0
0
Alpha

Empty Selection

<null>

<null>

x0 yoO
0
0

1
1

1
No

1
No

Disabled

<null>
<null>
<null>
<null>

SKSpriteNode
SKNode
UIResponder
NSObject
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SceneKit Debugging

SceneKit

» 3D graphics framework
* Animations

* Physics simulation

* Particle effects

* Physically-based rendering
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View Debugging Enhancements
Minimum requirements

For view controllers, SpriteKit and SceneKit debugging
* I0OS 11

* tvOS 11
* macOS High Sierra













































Demo
View debugging enhancements

Sebastian Fischer, Xcode Ul Engineer



Summary

Wireless development

Breakpoint workflow enhancements
View controller debugging

SpriteKit debugging

SceneKit debugging



More Information
https://developer.apple.com/wwdc1/7/404



Related Sessions

Finding Bugs Using Xcode Runtime Tools

Executive Ballroom

Wednesday 5:10PM

SceneKit: What's New

Grand Ballroom A

Wednesday 11:00AM

Understanding Undefined Behavior

Executive Ballroom

Thursday 9:00AM

Writing Energy Efficient Apps

Executive Ballroom

Friday 9:00AM

Going Beyond 2D with SpriteKit

Executive Ballroom

Friday 10:00AM




Labs

Xcode Open Hours

Technology Lab K

Wed 9:00AM-12:00PM

Profiling and Debugging Lab

Technology Lab E

Wed 12:00PM-3:00PM

Xcode Open Hours

Technology Lab K

Thur 9:00AM-12:00PM

Performance Profiling and Runtime Analysis Tools Lab

Technology Lab K

Thur 1:00PM-4:10PM

Xcode Open Hours

Technology Lab K

Fri 1:50PM-4:00PM









