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User Defaults

—NSViewlLayoutFeedbackLoopDebuggingEnabled YES



User Defaults

—NSViewlLayoutFeedbackLoopDebuggingEnabled YES

—NSApplicationCrashOnExceptions YES



User Defaults

Key-value observing is supported for UserDefaults.standard
* Add an observer with the user defaults key as the keyPath

» Supports cross-process observation



class MyUserDefaultsObserver: NSObject {
private var ctx = 0
func startObserving() {
UserDefaults.standard.addObserver(self, forKeyPath: "showAtLaunch", options: [],

context: &ctx)
}

func stopObserving {

UserDefaults.standard.removeObserver(self, forKeyPath: "showAtLaunch", context: &ctx)

s
override func observeValue(forKeyPath keyPath: String?, of object: Any?, .., context: ..) {
1f context == &ctx {
preferencesChanged()
}
else {
super.observeValue(forKeyPath: keyPath, of: object, change: change, context: ..)
}
s
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UserDefaults.standard.set(...)
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observeValue(forKeyPath:..)
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extension UserDefaults {
®objc dynamic var showAtLaunch: Bool {

return self.value(forKey:"showAtLaunch") as? Bool ?? false

let observation = UserDefaults.standard.observe(\.showAtLaunch) { observed, change 1n

preferencesChanged()
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Base 64



let dataé4 = "//1sYAFgAADQQAT/+WxgD6AAAPSbwD4pTJgOQKOCZA2QKOCZCxkIEYAWRLb/J/uqvrPd68f+T8v+3/5
d+3v89/P/p/pf/rn+PA+kHOHY8NoBSAMCKIu4JCcHNa4XAPztvtvoaHatuD3eKQzNINANZzsb9+8P5bDV8v/ZuNVFSCgl
1bG1ixouwcP/5bGApQAABANGAIFAghgd]JEIFsoCcNJAId/9vfvv8Lfvxx0s64Bse/v7]4b+KTFf7tNA8ywhZgZoSVUqr/LG
ahe090T5w8ub5RO1ImM3kvOT8b7HVTCN17Lwzs1Pfg/td164//N2Rc9mAABorIxTzCoPtzL608rCMYowdcdQelLDjb5D]3tog
UtlrupUyJdré6vfiG8fjq9mm3B3RNhFuUDIQp5CrSIY7AKMPNCGNnypF9ENh7PCrvl1KRogFGFLAALR63FtFhIKITpW1FXLk4mmd
GyhGPgSVCYRoDJIKRwkAmxOQGygPnf+BnQhF11eDxZKPVIazbEZPE1feOwkKH10h8DvhGQ9CIJ+X/cRP256DJ+A90QqgbIh
u9aQyEANLYyZPY8TJ846gT6Xygnr5RCBPIrWTvZYnpdQTz2KtaaQl2yFaBmHv8mddTmOR]jgUsOAAALP/5bGAQQAAA9NGAS
EASEBCBsQEoLhAJ2//tet7/6x8g00sSGae3rM3VUoc5RwmpFzXBc5yL2UUFRSIKWVIdIXTNV4ghPCBEKkvBDGoUI1CAaEm
Dvyms7n+/569VIjJvIcfPgAAARRRIBIKkVWKSRQrFSxa0P2/K6fre78DwfPWtooAA7 /+WxgCsAAAPQRgGhgMYYCCbCoQI4
RCAWw//ty+XI14yBxbl61gW28pmwWXEywjHT/riV3BVvCOEAAEZTIOA5phGYo2+v+HzxgAAAKvV+L6NnwtLw4asoBwP/5bGAP
0AAA9BGAZCAJIJIgQhAZCAQhoIhAJ1AJoFMz18P2c62HTeE/xm+IPeH4MPcZMy feF/M7718ZnfeHIZ333QnCW7J6muscXBt
grbRpag2fQf4NnOH+BHLYJ1nVHVOPAW253mWvMTfBgAC11n]11W3k6vofG8vm5SgAAHA"

let soundData = Data(base64Encoded: dataé4)!
NSSound(data: soundData)!

let sounc
sound.play()
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let soundData = Data(base64Encoded: dataés)!
NSSound(data: soundData)!

let sounc
sound.play()



let dataé4s = "//1sYAFgAADQQAT/+WxgD6AAAPSbwD4pTJIgOQKOCZA2QKOCZCxKIEYAwRLb/J/uqvrPd68f+T8v+3/5
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GyhGPgSVCYRoDJIKRwkAmxOQGygPnf+BnQhF11eDxZKPVIazbEZPE1feOwkKH10h8DvhGQ9CIJ+X/cRP256DJ+A90QqgbIh
u9aQyEANLYyZPY8TJ846gT6Xygnr5RCBPIrWTvZYnpdQTz2KtaaQl2yFaBmHv8mddTmOR]jgUsOAAALP/5bGAQQAAA9NGAS
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Dvyms7n+/569VIjIvIcfPgAAARRRIBIKVWKSRQrFSxa0P2/K6fre78DwfPWtooAA7/+WxgCsAAAPQRgGhgMYYCCbCoQI 4
RCAWwW//ty+XI1l4yBxb1l61gW28pmWXEywjHf/riV3BvCOEAAEZTIOd5phGYo2+v+HzxgAAAKVV+L6NnwtLwasoBwP/5bGAP
0AAA9BGAZCAJIJIgQhAZCAQhoIhAJ1AJoFMz18P2c62HTeE/xm+IPeH4MPcZMy feF/M7718ZnfeHIZ333QnCW7J6muscXBt
grbRpag2fQf4NnOH+BHLYJ1nVHVOPAW253mWvMTfBgAC11n]11W3k6vofG8vm5SgAAHA"

let soundData = Data(baseb64Encoded: dataébs)!
NSSound(data: soundData)!

let sounc
sound.play ()



let dataé4 = "//1sYAFgAADQQAT/+WxgD6AAAPSbwD4pTJgOQKOCZA2QKOCZCxkIEYAWRLb/J/uqvrPd68f+T8v+3/5
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let soundData = Data(base64Encoded: dataé4)!
NSSound(data: soundData)!

let sounc
sound.play()



soundData.base64EncodedString()

1/ /1sYAFgAADQQAT /+WxgD6AAAPSbwD4pTIgOQKOCZA2QKOCZCxKIEYAWRLb/j/uqvrPdé8f+T8v+7j/5d+3v89/P/p/pf
/rn+PA+kHOHY8NoBsSAMCKIu4JCcHNa4XAPztvtvoaHatuD3eKQzNINdANZzsb9+8P5bDV8v/ZuNVFSCgllbGixouwcP/5b
GApQAABANGAJFAghgdJEIFsoCcNjAId/9vfvv8Lfvxx0s64Bse/v7]4b+Kff7tNA8ywhZqZoSVUqr/LGahe090T5w8ubR
01m3kvOT8b7HVTCN17LwzsiPfg/td164//N2Rc9mAABorIxTzCoPtzL608rCMYowdcdQelLDjb5D]j3togUtlrupUyJrév et
G8T1g9mm3B3RhFuUDIQp5CrSIY7AKMPNCGnypF9ENh7PCrvl1KRogFGFLAALR63FtFhIKITpW1iFXLk4mmIGyhGPgSVCYRoD
JKRwkAmxO0QGygPnf+BnQhF11eDxZKPVIazbEZPE1feOwkKH10h8DvhGQ9CIJ+X/cRP256DJ+A90QqbIhu9aQyEANnLYZPY
8TJ846gT6Xygnr5RCBPITXWTVZYnpdQTz2KtaaQl2yFaBmHv8mddTmOR]jgUsOAAA4LP /5bGAQQAAA9NhGASEAS8EBCBsQEoOLh
AJ2//tet7/6x8g00sSGae3rM3VUoc5RwmpFzXBc5yL2UUFRSIKWV1d1XFfNV4ghPCBEKkvBDGoUIiCAaEmDvyms7n+/569V
I7JvIcfPgAAARRRIBIKkVWKSRQrFSxa0P2/K6fre78DwfPWtooAA7 /+WxgCsAAAPQRgGhgMYYCCbCoQI4RCAWwW/ /ty+XI1
4yBxb161gW28pmWXEywjHT/r1V3BVvCOEAAEZTIOd5phGYo2+v+HzxgAAAKvV+L6NnWwtLw4ssoBwP/5bGAPoAAA9BGAZCAJ]
gQhAZCAQhoIhAj1AJoFMz18P2c62HfeE/xm+IPeH4MPcZMyfeF/M7718ZnfeHIZ33JQnCW7J6muscXBtgrbRpag2fQf4N
NOH+BHLYJ1nVHVOPdW253mWvMfBgAC11n]j11W3k6vofG8vm5SgAAHA™
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Asset Catalogs
Layout direction

Direction Fixed




Asset Catalogs
Layout direction

AY

Direction Left to Right, Mirrors



Asset Catalogs
Layout direction

Direction Both




Asset Catalogs
Display gamut

Gamut sRGB and Display P3 |3

Tx 2X
Display P3 Display P3




Asset Catalogs
Colors
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Asset Catalogs
Colors



//Using colors from Asset Catalogs

//You can add your color name to the extensible NSColor.Name enum
extension NSColor.Name {

static let accent = NSColor.Name("Accent")

¥

//Then you can create your color using that name

let accentColor = NSColor(named: .accent)



Unit Tests



Unit Tests

Even the most basic test is better than no test



Unit Tests



Unit Tests



func testExample() {
// This 1s an example of a functional test case.
// Use XCTAssert and related functions to verify your tests

// produce the correct results.



func testCatImage() {
let addCatImage = NSImage(named: NSImage.Name("AddCat"))
XCTAssertNotN1il(addCatImage)









let view = MyView()
view.backgroundColor = .systemPurple



let view = MyView()

view.backgroundColor = .systemPurple



class MyView: NSView {
public var backgroundColor = NSColor.clear
override func draw(_ dirtyRect: NSRect) {
packgroundColor.setFill()
oounds . f111()




class MyView: NSView {

override init(frame: NSRect) {
super.init(frame: frame)
wantsLayer = true
wantsUpdatelLayer = true

l

required init?(coder: NSCoder) {
super.init(coder: coder)
wantsLayer = true
wantsUpdatelLayer = true

public var backgroundColor = NSColor.clear

override func updatelLayer() {
layer?.backgroundColor = backgroundColor.cgColor



let

box.
box.

box

box = NSBox()

poxType =

.f111Color

.custom

porderWidth

=0

.systemPurple



box = NSBox()
.boxType = .custom
.borderwWidth = 0

.f111Color = .systemPurple



let

box.
box.

box

box = NSBox()

poxType =

.f111Color

.custom

porderWidth

=0

.systemPurple



open class NSBox : NSView {
open var borderWidth: CGFloat
open var cornerRadius: CGFloat
@NSCopylng open var borderColor: NSColor
@NSCopy1ing open var fillColor: NSColor

open var contentView: NSView?
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open var borderWidth: CGFloat
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open class NSBox : NSView {
open var borderWidth: CGFloat
open var cornerRadius: CGFloat
@NSCopylng open var borderColor: NSColor
@NSCopy1ing open var fillColor: NSColor

open var contentView: NSView?






let box = NSBox()
box.boxType

.separator



let box = NSBox()

box.boxType = .separator



let box = NSBox()

box.boxType = .separator



Restorable State



extension NSResponder {

open func encodeRestorableState(with coc

open func restoreState(with coder: NSCoc

open func 1nvalidateRestorableState()

er.

er)

NSCoder)



extension NSResponder {

open func encodeRestorableState(with coc

open func restoreState(with coder: NSCoc

open func 1nvalidateRestorableState()

er.

er)

NSCoder)



var selectedItem: String { didSet { invalidateRestorableState() } }
var documentIdentifier: String { didSet { invalidateRestorableState() } }
override func encodeRestorableState(with coder: NSCoder) {
super.encodeRestorableState(with: coder)
coder.encode(documentIdentifier, forKey: "documentIdentifier")
coder.encode(selectedItem, forKey: "selectedItem")
}
override func restoreState(with coder: NSCoder) {
super.restoreState(with: coder)
1f let di = coder.decodeObject(forKey: "documentIdentifier") as? String {

documentIdentifier = di

1f let s1 = coder.decodeObject(forKey: "selectedItem") as? String {
selectedItem = s1i



var selectedItem: String { didSet { invalidateRestorableState() } }
var documentIdentifier: String { didSet { invalidateRestorableState() } }
override func encodeRestorableState(with coder: NSCoder) {
super.encodeRestorableState(with: coder)
coder.encode(documentIdentifier, forKey: "documentIdentifier")
coder.encode(selectedItem, forKey: "selectedItem")
}
override func restoreState(with coder: NSCoder) {
super.restoreState(with: coder)
1f let di = coder.decodeObject(forKey: "documentIdentifier") as? String {

documentIdentifier = di

1f let s1 = coder.decodeObject(forKey: "selectedItem") as? String {
selectedItem = s1i



var selectedItem: String { didSet { invalidateRestorableState() } }
var documentIdentifier: String { didSet { i1nvalidateRestorableState() } }
override func encodeRestorableState(with coder: NSCoder) {
super.encodeRestorableState(with: coder)
coder.encode(documentIdentifier, forKey: "documentIdentifier")
coder.encode(selectedItem, forKey: "selectedItem")
l
override func restoreState(with coder: NSCoder) {
super.restoreState(with: coder)
1f let di = coder.decodeObject(forKey: "documentIdentifier") as? String {

documentIdentifier = di

1f let s1 = coder.decodeObject(forKey: "selectedItem") as? String {
selectedItem = s1i



var selectedItem: String { didSet { i1nvalidateRestorableState() } }

var documentIdentifier: String { didSet { i1nvalidateRestorableState() } }

override func encodeRestorableState(with coder: NSCoder) {
super.encodeRestorableState(with: coder)
coder.encode(documentIdentifier, forKey: "documentIdentifier")

coder.encode(selectedItem, forKey: "selectedItem")
}
override func restoreState(with coder: NSCoder) {
super.restoreState(with: coder)
1f let di = coder.decodeObject(forKey: "documentIdentifier") as? String {
documentIdentifier = di

1f let s1 = coder.decodeObject(forKey: "selectedItem") as? String {
selectedItem = s1i



var selectedItem: String { didSet { invalidateRestorableState() } }
var documentIdentifier: String { didSet { invalidateRestorableState() } }
override func encodeRestorableState(with coder: NSCoder) {
super.encodeRestorableState(with: coder)
coder.encode(documentIdentifier, forKey: "documentIdentifier")
coder.encode(selectedItem, forKey: "selectedItem")
}
override func restoreState(with coder: NSCoder) {
super.restoreState(with: coder)
1f let di = coder.decodeObject(forKey: "documentIdentifier") as? String {

documentIdentifier = di

1f let s1 = coder.decodeObject(forKey: "selectedItem") as? String {
selectedItem = s1i



extension NSResponder {

open class var restorableStateKeyPaths: [String]l { get }



extension NSResponder {

open class var restorableStateKeyPaths: [String]l { get }



@objc dynamic var selectedItem: String

@objc dynamic var documentIdentifier: String

override class var restorableStateKeyPaths: [String]l {
return super.restorableStateKeyPaths + [
#keyPath(ViewController.documentIdentifier),
#keyPath(ViewController.selectedItem) ]



@objc dynamic var selectedItem: String

@objc dynamic var documentIdentifier: String

override class var restorableStateKeyPaths: [String] {
return super.restorableStateKeyPaths + [
#tkeyPath(ViewController.documentIdentifier),
#tkeyPath(ViewController.selectedItem) ]



@objc dynamic var selectedItem: String

@objc dynamic var documentIdentifier: String

override class var restorableStateKeyPaths: [String]l {
return super.restorableStateKeyPaths + [
#keyPath(ViewController.documentIdentifier),
#keyPath(ViewController.selectedItem) ]



@objc dynamic var selectedItem: String

@objc dynamic var documentIdentifier: String

override class var restorableStateKeyPaths: [String]l {
return super.restorableStateKeyPaths + [
#keyPath(ViewController.documentIdentifier),
#keyPath(ViewController.selectedItem) ]



Core Data: NSPersistentContainer
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What Is a Core Data Stack?




class DataControllerOld: NSObject {
var applicationDocumentsDirectory: URL = {

let urls = FileManager.default.urls(for: .documentDirectory, 1in: .userDomainMask)

return urls[urls.count=11}()
var managedObjectModel: NSManagedObjectModel = {

let modelURL = Bundle.main.url(forResource: "AppName", withExtension: "momd")!
return NSManagedObjectModel(contentsOf: modelURL) !} ()
var persistentStoreCoordinator: NSPersistentStoreCoordinator = {
let coordinator = NSPersistentStoreCoordinator(managedObjectModel:
self.managedObjectModel)

let url

do {
try coordinator.addPersistentStore(ofType: NSSQLiteStoreType, configurationName:

self.applicationDocumentsDirectory.appendingPathComponent("AppName.sqglite")

nil, at: url, options: nil)
} catch {
// Replace this with code to handle the error appropriately.
fatalError("Unresolved error \(error), \(error.userInfo)")

¥

return coordinator} ()
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self.managedObjectModel)
let url = self.applicationDocumentsDirectory.appendingPathComponent("AppName.sqlite")

do {
try coordinator.addPersistentStore(ofType: NSSQLiteStoreType, configurationName:
nil, at: url, options: nil)
} catch {
// Replace this with code to handle the error appropriately.
fatalError("Unresolved error \(error), \(error.userInfo)")

¥

return coordinator} ()

1

let coordinator = self.persistentStoreCoordinator

var managedObjectContext: NSManagedObjectContext

var managedObjectContext =
NSManagedObjectContext(concurrencyType: .malinQueueConcurrencyType)
managedObjectContext.persistentStoreCoordinator = coordinator

return managedObjectContext

y()



NSPersistentContainer Encapsulates the Stack



NSPersistentContainer Encapsulates the Stack

NSPersistentContainer



class DataControllerNew: NSObject {
var persistentContailiner: NSPersistentContalner
1nit(completionClosure: (escaping () —> ()) {
persistentContainer = NSPersistentContainer(name: "DataModel")
persistentContailner.loadPersistentStores() { (description, error) 1in
1f let error = error {
// Handle the error here, depending on what 1t 1s

¥

completionClosure()



class DataControllerNew: NSObject {
var persistentContailiner: NSPersistentContalner
1nit(completionClosure: (escaping () —> ()) {
persistentContainer = NSPersistentContainer(name: "DataModel")
persistentContailner.loadPersistentStores() { (description, error) 1in
1f let error = error {
// Handle the error here, depending on what 1t 1s

¥

completionClosure()



Core Data: Arrays
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Core Data
Arrays

Added overhead for serializing and deserializing the array and its contents



Core Data
Arrays

Added overhead for serializing and deserializing the array and its contents

Fetch requests are much slower
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Core Data
To many relationships



Core Data: Migration
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Core Data
Migration

Lightweight migration automatic with NSPersistentContainer



Core Data
Migration

Lightweight migration automatic with NSPersistentContainer

Otherwise use shouldInferMappingModelAutomatically and
NSMigratePersistentStoresAutomaticallyOption



Core Data: Error Handling



Core Data
Error handling

Pay attention to errors
Most important when adding a persistent store
App won't work If persistent store can’t be added

Handle these errors even if you ignore all others



class DataControllerNew: NSObject {
var persistentContainer: NSPersistentContalner
init(completionClosure: @escaping () -> ()) {
persistentContainer = NSPersistentContainer(name: "DataModel")
persistentContainer.loadPersistentStores() { (description, error) 1in

// Some commonh error conditions are:

// — not enough storage space

// — unable to access store due to permissions issues oOr
// data protection

// — trying to add a store created with an older model
// without a proper migration strategy

1f let error = error {

// Handle the error here, depending on what it 1is

L

completionClosure()



rrrrrrr



NSError

Cocoa APlIs return NSErrors that you can present to the user



extension NSResponder {

open func presentError(_: Error) -> Bool



extension NSResponder {

open func presentError(_: Error) -> Bool




extension NSResponder {

open func presentError(_: Error) -> Bool




throw NSError(domain: NSCocoaErrorDomain, code: NSFileReadCorruptFileError,
userInfo: [NSURLErrorKey: fileURL 1])



throw NSError(domain: NSCocoaErrorDomain, code: NSFileReadCorruptFileError,

userInfo: [NSURLErrorKey: fileURL 1)




public

pu
pu
ofl

pu
pu

nlic

olic

nlic

oublic

oublic

nlic

olic

public

pu
pu

nlic

olic

public

var

var
var
var
var

var

var

var

var

var

var

var

NSFileNoSuchFileError: Int { get } // Attempt to do a file system operation on a
non-existent file
NSFileLockingError: Int { get } // Couldn't get a lock on file

NSFileReadUnknownError: Int { get } // Read error (reason unknown)

NSFileReadNoPermissionError: Int { get } // Read error (permission problem)

NSFileReadInvalidFileNameError: Int { get } // Read error (invalid file name)

NSFileReadCorruptFileError: Int { get } // Read error (file corrupt, bad format,
etc)

NSFileReadNoSuchFileError: Int { get } // Read error (no such file)

NSFileReadInapplicableStringEncodingError: Int { get } // Read error (string

encoding not applicable) also NSStringEncodingErrorKey

NSFileReadUnsupportedSchemeError: Int { get } // Read error (unsupported URL
scheme)
NSFileReadToolLargeError: Int { get } // Read error (file too large)
NSFileReadUnknownStringEncodingError: Int { get } // Read error (string encoding of
file contents could not be determined)

NSFileWriteUnknownError: Int { get } // Write error (reason unknown)



pu
pu
pu
pu

plic var NSFileWriteNoPermissionError: Int { get } // Write error (permission problem)
plic var NSFileWriteInvalidFileNameError: Int { get } // Write error (invalid file name)
plic var NSFileWriteFileExistsError: Int { get } // Write error (file exists)

0nlic var NSFileWriteInapplicableStringEncodingError: Int { get } // Write error (string

encoding not applicable) also NSStringEncodingErrorKey

public var NSFileWriteUnsupportedSchemeError: Int { get } // Write error (unsupported URL

puU
PuU

//

scheme)

0lic var NSFileWriteOutOfSpaceError: Int { get } // Write error (out of disk space)

0plic var NSFileWriteVolumeReadOnlyError: Int { get } // Write error (readonly volume)

NSFileManager unmount errors

public var NSFileManagerUnmountUnknownError: Int { get } // The volume could not be unmounted

(reason unknown)

public var NSFileManagerUnmountBusyError: Int { get } // The volume could not be unmounted

because 1t 1s 1n use



// Other errors

public var NSKeyValueValidationError: Int { get } // KVC validation error

public var NSFormattingError: Int { get } // Formatting error

public var NSUserCancelledError: Int { get } // User cancelled operation (this one often

doesn't deserve a panel

and might be a good one to special case)

public var NSFeatureUnsupportedError: Int { get } // Feature unsupported error

// Executable loading errors

public var NSExecutableNotlLoadableError: Int { get } // Executable 1s of a type that 1s not

loadable 1n the current

process

public var NSExecutableArchitectureMismatchError: Int { get } // Executable does not provide

an architecture compati

public var NSExecutable

ble with the current process

RuntimeMismatchError: Int { get } // Executable has Objective C runtime

information 1ncompatible with the current process

public var NSExecutablelLoadError: Int { get } // Executable cannot be loaded for some other

reason, such as a problem with a library 1t depends on

public var NSExecutablelLinkError: Int { get } // Executable fails due to linking 1ssues



throw NSError(domain: NSCocoaErrorDomain, code: NSFileReadCorruptFileError,
userInfo: [
NSLocalizedRecoverySuggestionErrorKey:
NSLocalizedString("Re-download the file and try again.",
comment: "Recovery suggestion when importing file via download."),
NSURLErrorKey: fileURL

1)



throw NSError(domain: NSCocoaErrorDomain, code: NSFileReadCorruptFileError,
userInfo: [
NSLocalizedRecoverySuggestionErrorKey:

NSLocalizedString("Re-download the file and try again.",

comment: "Recovery suggestion when importing file via download."),
NSURLErrorKey: fileURL




throw CocoaError.error(.fileReadCorruptFile,
userInfo: [
NSLocalizedRecoverySuggestionErrorKey:
NSLocalizedString("Re-download the file and try again.",
comment: "Recovery suggestion when importing file via download."),
NSURLErrorKey: fileURL

1)



throw CocoaError.error(.fileReadCorruptFile,
userInfo: [
NSLocalizedRecoverySuggestionErrorKey:
NSLocalizedString("Re-download the file and try again.",
comment: "Recovery suggestion when importing file via download."),
NSURLErrorKey: fileURL

1)



NSError



NSError



struct CatError {

public static var domain = "CatErrorDomain"

public enum code : Int {
case notFound
case busyEating
case meowlngAtWall
case attackingDust

h

throw NSError(domain: CatError.domain, code: CatError.code.meowingAtWall.rawValue, userInfo: [

NSLocalizedFailureErrorKey:
NSLocalizedString("Cat 1s sitting 1n the corner meowing at the wall.",
comment:"Failure message when cat 1s meowing at wall"),
NSLocalizedRecoverySuggestionErrorKey:
NSLocalizedString("Confuse the cat and try again later",

comment:"Recovery suggestion when cat 1s meowing at wall"),

1)



struct CatError {

public static var domain = "CatErrorDomain"

public enum code : Int {
case notFound
case busyEating
case meowlngAtWall
case attackingDust

h

throw NSError(domain: CatError.domain, code: CatError.code.meowingAtWall.rawValue, userInfo: [

NSLocalizedFailureErrorKey:
NSLocalizedString("Cat 1s sitting 1n the corner meowing at the wall.",
comment:"Failure message when cat 1s meowing at wall"),
NSLocalizedRecoverySuggestionErrorKey:
NSLocalizedString("Confuse the cat and try again later",

comment:"Recovery suggestion when cat 1s meowling at wall"),

1)



struct CatError {

public static var domain = "CatErrorDomain"

public enum code : Int {
case notFound
case busyEating
case meowlngAtWall
case attackingDust

h

throw NSError(domain: CatError.domain, code: CatError.code.meowingAtWall.rawValue, userInfo: [

NSLocalizedFailureErrorKey:
NSLocalizedString("Cat 1s sitting 1n the corner meowing at the wall.",
comment:"Failure message when cat 1s meowing at wall"),
NSLocalizedRecoverySuggestionErrorKey:
NSLocalizedString("Confuse the cat and try again later",

comment:"Recovery suggestion when cat 1s meowling at wall"),

1)



struct CatError {

public static var domain = "CatErrorDomain"

public enum code : Int {
case notFound
case busyEating
case meowlngAtWall
case attackingDust

h

throw NSError(domain: CatError.domain, code: CatError.code.meowingAtWall.rawValue, userInfo: [
NSLocalizedFailureErrorKey:
NSLocalizedString("Cat 1s sitting in the corner meowing at the wall.",
comment:"Failure message when cat 1s meowing at wall"),
NSLocalizedRecoverySuggestionErrorKey:
NSLocalizedString("Confuse the cat and try again later",

comment:"Recovery suggestion when cat 1s meowing at wall"),

1)



struct CatError {

public static var domain = "CatErrorDomain"

public enum code : Int {
case notFound
case busyEating
case meowlngAtWall
case attackingDust

h

throw NSError(domain: CatError.domain, code: CatError.code.meowingAtWall.rawValue, userInfo: [

NSLocalizedFailureErrorKey:
NSLocalizedString("Cat 1s sitting 1n the corner meowing at the wall.",
comment:"Failure message when cat 1s meowing at wall"),
NSLocalizedRecoverySuggestionErrorKey:
NSLocalizedString("Confuse the cat and try again later",

comment:"Recovery suggestion when cat 1s meowing at wall"),

1)



NSError.setUserInfoValueProvider(forDomain: CatError.domain) { (error: Error, key) —-> Any? 1n
let errorCode = CatError.code(rawValue: (error as NSError).code)!
switch (key) {
case NSLocalizedFailureErrorKey:
switch (errorCode) {
case .notFound:
return NSLocalizedString("Cat not found.",
comment: "Failure message when the cat 1s not found.")
case .meowlngAtWall:
return NSLocalizedString("Cat 1s sitting 1n the corner meowling at the wall.",

comment:"Fallure message when cat 1s meowing at wall")

F)

throw NSError(domain: CatError.domain, code: CatError.meowingAtWall.rawValue)



NSError.setUserInfoValueProvider(forDomain: CatError.domain) { (error: Error, key) —-> Any? 1n
let errorCode = CatError.code(rawValue: (error as NSError).code)!
switch (key) {
case NSLocalizedFailureErrorKey:
switch (errorCode) {
case .notFound:
return NSLocalizedString("Cat not found.",
comment: "Failure message when the cat 1s not found.")
case .meowlngAtWall:
return NSLocalizedString("Cat 1s sitting 1n the corner meowling at the wall.",

comment:"Fallure message when cat 1s meowing at wall")

F)

throw NSError(domain: CatError.domain, code: CatError.meowingAtWall.rawValue)



NSError.setUserInfoValueProvider(forDomain: CatError.domain) { (error: Error, key) —> Any? 1n
let errorCode = CatError.code(rawValue:(error as NSError).code)!
switch (key) {
case NSLocalizedFailureErrorKey:
switch (errorCode) {
case .notFound:
return NSLocalizedString("Cat not found.",
comment: "Failure message when the cat 1s not found.")
case .meowilngAtWall:
return NSLocalizedString("Cat 1s sitting 1n the corner meowing at the wall.",

comment:"Fallure message when cat 1s meowling at wall")

’)

throw NSError(domain: CatError.domain, code: CatError.meowingAtWall.rawValue)



NSError.setUserInfoValueProvider(forDomain: CatError.domain) { (error: Error, key) —-> Any? 1n
let errorCode = CatError.code(rawValue: (error as NSError).code)!
switch (key) {
case NSLocalizedFailureErrorKey:
switch (errorCode) {
case .notFound:
return NSLocalizedString("Cat not found.",
comment: "Failure message when the cat 1s not found.")
case .meowlngAtWall:
return NSLocalizedString("Cat 1s sitting 1n the corner meowling at the wall.",

comment:"Fallure message when cat 1s meowing at wall")

F)

throw NSError(domain: CatError.domain, code: CatError.meowingAtWall.rawValue)



NSError.setUserInfoValueProvider(forDomain: CatError.domain) { (error: Error, key) —-> Any? 1n
let errorCode = CatError.code(rawValue: (error as NSError).code)!
switch (key) {
case NSLocalizedFailureErrorKey:
switch (errorCode) {
case .notFound:
return NSLocalizedString("Cat not found.",
comment: "Failure message when the cat 1s not found.")
case .meowlngAtWall:
return NSLocalizedString("Cat 1s sitting 1n the corner meowling at the wall.",

comment:"Fallure message when cat 1s meowing at wall")

F)

throw NSError(domain: CatError.domain, code: CatError.meowingAtWall.rawValue)



open class NSError : NSObject, NSCopylng, NSSecureCoding {

/* Return titles of buttons that are appropriate for displaying 1n an alert. These should
match the string provided as a part of localizedRecoverySuggestion. The first string would be
the title of the right-most and default button, the second one next to i1t, and so on. ..

*/

open var localizedRecoveryOptions: [Stringl? { get %}

/* Return an object that conforms to the NSErrorRecoveryAttempting i1nformal protocol. The
recovery attempter must be an object that can correctly interpret an index i1nto the array
returned by localizedRecoveryOptions. ...

*/

open var recoveryAttempter: Any? { get }



open class NSError : NSObject, NSCopylng, NSSecureCoding {

/* Return titles of buttons that are appropriate for displaying 1n an alert. These should
match the string provided as a part of localizedRecoverySuggestion. The first string would be
the title of the right-most and default button, the second one next to 1t, and so on. ..

x/

open var localizedRecoveryOptions: [Stringl? { get }

/* Return an object that conforms to the NSErrorRecoveryAttempting i1nformal protocol. The
recovery attempter must be an object that can correctly interpret an index i1nto the array
returned by localizedRecoveryOptions. ...

*/

open var recoveryAttempter: Any? { get }



public let NSLocalizedRecoveryOptionsErrorKey: String // NSArray of NSStrings corresponding to
button titles.

public let NSRecoveryAttempterErrorKey: String // Instance of a subclass of NSObject that

conforms to the NSErrorRecoveryAttempting informal protocol




Shared Key Sets



extension NSDictionary {

open class func sharedKeySet(forKeys: [NSCopyingl) —> Any

extension NSMutableDictionary {
public init(sharedKeySet: Any)



extension NSDictionary {

open class func sharedKeySet(forKeys: [NSCopyingl) —> Any




extension NSMutableDictionary {

public init(sharedKeySet: Any)




extension NSDictionary {

open class func sharedKeySet(forKeys: [NSCopyingl) —> Any

extension NSMutableDictionary {
public init(sharedKeySet: Any)



let

let
cat
cat

cat

catKeySet = NSDictionary.sharedKeySet(forKeys: [
NSString(string:"Name"),
NSString(string:"Photo"),
NSString(string:"Status")]1)

cat = NSMutableDictionary(sharedKeySet: catKeySet)
' "Name"] = "Pixel"
 "Status"] = "Meowing at wall"

"FavoriteCorner"] = "North-West" // Not as efficient,

but works!



let catKeySet = NSDictionary.sharedKeySet(forKeys: [
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NSString(string:"Status")]1)




let

let
cat
cat

cat

catKeySet = NSDictionary.sharedKeySet(forKeys: [
NSString(string:"Name"),
NSString(string:"Photo"),
NSString(string:"Status")]1)

cat = NSMutableDictionary(sharedKeySet: catKeySet)
"Name"] = "Pixel"

 "Status"] = "Meowing at wall"

"FavoriteCorner"] = "North-West" // Not as efficient,

but works!



let
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catKeySet = NSDictionary.sharedKeySet(forKeys: [
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cat = NSMutableDictionary(sharedKeySet: catKeySet)
"Name"] = "Pixel"
 "Status"] = "Meowing at wall"
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but works!



let

let
cat
cat
cat

catKeySet = NSDictionary.sharedKeySet(forKeys: [

NSString(string:"Name"),
NSString(string:"Photo"),
NSString(string:"Status")]1)

cat = NSMutableDictionary(sharedKeySet: catKeySet)
"Name"] = "Pixel"
"Status"] = "Meowing at wall"

‘"FavoriteCorner"]

"North-West" // Not as efficient,

but

works!



let

let
cat
cat

cat

catKeySet = NSDictionary.sharedKeySet(forKeys: [
NSString(string:"Name"),
NSString(string:"Photo"),
NSString(string:"Status")]1)

cat = NSMutableDictionary(sharedKeySet: catKeySet)
' "Name"] = "Pixel"
 "Status"] = "Meowing at wall"

"FavoriteCorner"] = "North-West" // Not as efficient,

but works!
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Accessibility




Accessibility
VoiceOver

VoiceOver information is easy to add in Interface Builder

VoiceOver comes built-in on Apple products



Accessibility
VoiceOver




Accessibility
Screen resolution

Test at 1024 x 640









Accessibility
Accessiblility Inspector iIn Xcode
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Documents



Document-based App



Document-based App



Document-based App



Document-based App




Use NSDocument!



open class NSDocument : .. {

open class var autosavesInPlace: Bool { get }



open class NSDocument : .. {

open class var autosavesInPlace: Bool { get }




class MyDocument : NSDocument {
override class var autosavesInPlace {

return true



class MyDocument : NSDocument {

override class var autosavesInPlace {

return true




Reporting Exceptions



open class NSApplication : NSResponder, .. {

open func reportException(_ exception: NSException)



open class NSApplication : NSResponder, .. {

open func reportException(_exception: NSException)
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Debugging Modes in Xcode



Xcode Debugging Modes




Xcode Debugging Modes

Debug view hierarchy




Xcode Debugging Modes

Debug view hierarchy

Debug memory graph




Xcode Debugging Modes

Debug view hierarchy
Debug memory graph

Simulate location




Xcode Debugging Modes

Debug view hierarchy
Debug memory graph

Simulate location
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How to Make Your Bug Reports Easier to Fix
https://bugreport.apple.com/
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How to Make Your Bug Reports Easier to Fix
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Include steps to reproduce
Include a sample app that builds and shows the problem
Include any resources (Image, database, etc.) that might be needed

Attach a sysdiagnhose or other logs



How to Make Your Bug Reports Easier to Fix
https://bugreport.apple.com/

Include steps to reproduce
Include a sample app that builds and shows the problem
Include any resources (Image, database, etc.) that might be needed

Attach a sysdiagnhose or other logs

* https://developer.apple.com/bug-reporting/profiles-and-logs/



How to Make Your Radars Easier to Fix
https://bugreport.apple.com/



Bells and Whistles



extension NSButton {

open var sound: NSSound?



extension NSButton {

open var sound: NSSound?




extension NSButton {

open var sound: NSSound?



extension NSButton {

open var sound: NSSound?
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Add Your Own Tips



New Documentation
https://developer.apple.com/documentation
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Hierarchical structure

Example:

Views and Controls C NSView




New Documentation
https://developer.apple.com/documentation
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New Documentation
https://developer.apple.com/documentation

Reference
Conceptual

Sample Code



Release Notes
https://developer.apple.com/library/content/releasenotes/AppKit/RN-AppKit/index.html


https://developer.apple.com/library/content/releasenotes/AppKit/RN-AppKit/index.html

NSImage.h
Application Kit
Copyright (c) 1994-2017, Apple Inc.

All rights reserved.

// Note that the block passed to the below method may be invoked whenever and on whatever

thread the 1mage 1tself 1s drawn on. Care should be taken to ensure that all state accessed

within the drawingHandler block 1s done so 1n a thread safe manner.
+ (NSImage *)imageWithSize:(NSSize)size flipped:

(BOOL)drawingHandlerShouldBeCalledwWithFlippedContext drawingHandler:
(BOOL (”)(NSRect dstRect))drawingHandler NS_AVAILABLE MAC(10_8);




Tweet Your Tips!
Use #WWDC17 and #cocoatip









typealias StringDict Dictionary<String, String>

var a: StringDict = [:]

a — [IIbII: IICII]
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Quick Look Expression

(11db) po [NSImage imageNamed:Q@"AddCat"]
<NSImage 0x6080004693cO Name=AddCat Size={512,

512} Reps=(

"NSCGImageRep 0x60800008fcd0d Size={512, 512}
ColorSpace=sRGB IEC61966-2.1 colorspace BPS=0
Pixels=1024x1024 Alpha=NO"

)>




Quick Look Expression
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| po [NSImage imageNamed:(@"AddCat"]
<NSImage Ox6080004693c0O Name=AddCat Size={512,
512} Reps=(

"NSCGImageRep 0x60800008fcd@ Size={512, 512}
ColorSpace=sRGB IEC61966-2.1 colorspace BPS=0
Pixels=1024x1024 Alpha=NO"

) >

All Output

v/ Show Types
Show Raw Values
Sort By

Debug Area Help

- e R S — e —
‘___.

- . P C——




Quick Look Expression

B

m QA A& O

_«;:/'"b\;; Cat Herder PID 2

(@ cpu
1

(] Memory

[k Energy Impact
L.

L:E} Disk Zero KB/s
|

Network Zero KB/s

=

‘”@M*Thread‘T(Dueue:conma“swhread(senah
O mach_msg_trap
1 mach_msg
CFRunLoopServiceMachPort
CFRunLoopRun
4 CFRunLoopRunSpecific

=B IRTY ATET T UL 4 BEUP-U=t 3 B w o o W, PO oS

—

O

;._f/'"\.:_ Cat Herder |U; Thread 1 O mach_msg_trap

libsystem_kernel.dylib mach_msg_trap:

=2

Ox7fffa8425fbc <+0>:
Ox7fffa8425fbf <+3>:
Ox7fffa8425fc4 <+8>:
Ox7fffa8425fcé <+10>:
Ox7TTfTfa84251Tc7 <+11>:

v/ Show Types
Show Raw Values
Sort By

Debug Area Help

-—— e

— e . e i —

— ——

mov(q %rcx, %rlo
mov1l $0x100001f, %eax ; 1mm = Ox100001F
syscall

retq - Thread 1: sighal SIGSTOP
nop

« Cat Herder |ﬂl Thread 1 0 mach_msg_trap

(11db) po [NSImage imageNamed:Q@"AddCat"]
<NSImage Ox6080004693c@ Name=AddCat Size={512,
512} Reps=(

"NSCGImageRep 0x60800008fcd@ Size={512, 512}
ColorSpace=sRGB IEC61966-2.1 colorspace BPS=0
Pixels=1024x1024 Alpha=NO"

) >

All Output




Quick Look Expression

| S

= Q AN & == : Y /A Cat Herder ) () Thread 1 0 mach_msg_trap

S v A Cat Herder PID 238! libsystem_kernel.dylib mach_msg_trap:
' s Ox7fffa8425fbc <+0>: movqg %rcx, »rlo
(W) cpu Ox7fffa8425fbf <+3>: movl  $0x100001f, %eax ; imm = ©x100001F
I Ox7fffa8425fc4 <+8>: syscall
] Memory Ox7fffa8425fcéd <+10>: retq Thread 1: signal SIGSTOP

il Ox7fffa8425fc7 <+11>: nop
¢ Energy Impact

.
[E] Disk
| Expression (NSImage *)0x6080004693c0

& Network
Show in All Stack Frames
am Done
h '“U' ey : : e 4 ‘,;/"')\-; Cat Herder ” Thread 1 O mach_msg_trap
O mach_msg_trap
| po [NSImage imageNamed:(@"AddCat"]
<NSImage Ox6080004693cO Name=AddCat Size={512,
512} Reps=(
M ) "NSCGImageRep 0x60800008fcd@ Size={512, 512}
iU GDELD ColorSpace=sRGB IEC61966-2.1 colorspace BPS=0
4 CFRunLoopRunSpecific Pixels=1024x1024 Alph&ZNO"
)>

5 Y AT T U-E i sy r-e=t

All Output




Quick Look Expression

Expression | (NSImage *)Ox6080004693cO|

Show in All Stack Frames




Quick Look Expression

Ca..er ) E My Mac Running Cat Herder : Cat Herder

> & | BH < /A Cat Herder ) () Thread 1 0 mach_msg_trap

\' v /A Cat Herder PID 2385 Q) @ libsystem_kernel.dylib mach_msg_trap:
s Ox7fffa8425fbc <+0>: movq %rcx, »rlo
\@] CPU Ox7fffa8425fbf <+3>: movl $0x100001f, %eax rimm = 0x100001F
I ox7fffa8425fc4 <+8>: syscall
...] Memory Ox7fffa8425fcé <+10>: retq Thread 1: signal SIGSTOP

LU Ox7fffa8425fc7 <+11>: nop
[k Energy Impact

Q Disk Zero KB/s
|

& Network Zero KB/s

¥ () Thread 1 Queue: com.a...-thread (serial)

>] ®» > 4 ¥ 2 1Ml g0 <7 | /A CatHerder ) () Thread 1 O mach_msg_trap

=

> . (ST ET TR Lo (o ke ToJo i Yok KT ERNNSIME RS RO G0l [olol (11cdb) po [NSImage imageNamed:(@"AddCat"]

' mach_msg <NSImage @x6080004693cO Name=AddCat Size={512,
2 _CFRunLoopServiceMachPort 512} Reps=(
- ~ "NSCGImageRep 0x60800008fcdo Size={512, 512}
CFERUnLoopRun ColorSpace=sRGB IEC61966-2.1 colorspace BPS=0
4 CFRunLoopRunSpecific Pixels=1024x1024 Alpha=N0O"
)

O mach_msg_trap

= 5 ITEY AT TN 4 sy r-e=t

All Output




Quick Look Expression

= Q /AN & b & /A Cat Herder ) ([) Thread 1 0 mach_msg_trap

g

88 v A Cat Herder PID 2385 libsystem_kernel.dylib mach_msg_trap:
{ Ox7fffa8425fbc <+0>: movq  %rcx, %rilo
@ CPU Ox7fffa8425fbf <+3>: movl  $0x100001f, %eax = Ox100001F
I Ox7fffa8425fc4 <+8>: syscall
(-] Memory ' Ox7fffa8425fcé <+10>: retq - Thread 1: signhal SIGSTOP

UL Ox7fffa8425fc7 <+11>: nop
[ Energy Impact

L.
{:E) Disk Zero KB/s
J

& Network Zero KB/s

R

¥ () Thread 1 Queue: com.a...-thread (serial) t | % <7

.

/A Cat Herder ) (I[) Thread 1 0 mach_msg_trap

—

O mach_msg_trap
(11db) po [NSImage imageNamed:Q@"AddCat"]
<NSImage Ox6080004693c@ Name=AddCat Size={512,
CFRunLoopServiceMachPort 512} Reps=(

"NSCGImageRep 0x60800008fcd0 Size={512, 512}
ColorSpace=sRGB IEC61966-2.1 colorspace BPS=0
4 CFRunLoopRunSpecific ?17(915:1924)(1924 Alpha=NO"

>

T mach_msg

3 _CFRunLoopRun

E Dl sivvanmtlinet]l oo laobhldasde

[ S—

O > =) All Output £




Quick Look Expression

A N N R : B {7 K T ARt
- ,-Ac .\_ﬁ;‘e "”'.\'Jt,li;.‘-_r..)n o od "’ _‘?“_'1:‘ i 11 ’le A

¥

(NSImage *)0x6080004693c0 Open Wit

N.r e .
- — .

h Preview

¥ /A: Cat Herder |

(W) cpu
I .

[ ] Memory gnal SIGSTOP
il

[k Energy Impact
i

Disk Zero KB/s
A

&) Network Zero KB/s

v t Thread 1 Queue: com.a...

O mach_msg_trap

\ddCat"]
vat Size={512,

Size={512, 512}
)rspace BPS=0
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More Information
https://developer.apple.com/wwdc1/7/236
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