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Auto Layout

y = ax + b

item1.attribute1 = multiplier × item2.attribute2 + constant

RedView BlueView 8

API   

Auto Layout NSLayoutConstraint

Visual Format Language   

Visual Format Language



 

VFL

  

Xcode

  

let viewsDictionary = ["label1": label1, "label2": label2, "label3": label3, 

"label4": label4]

let metrics = ["labelHeight": 88]

let constraint = NSLayoutConstraint.constraints(withVisualFormat:

"V:|[label1(labelHeight)]-[label2(labelHeight)]-[label3(labelHeight)]-

[label4(labelHeight)]-(>=10)-|",

options: [], metrics: metrics, views: viewsDictionary)

view.addConstraints(constraint)
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NSLayoutConstraint iOS 7
iOS 8 isActive true

  

API 7

view API

blueView.translatesAutoresizingMaskIntoConstraints = false

// iOS 7

let widthConstraint = NSLayoutConstraint(item: blueView, attribute: .width, 

relatedBy: .equal, toItem: nil, attribute: .notAnAttribute, multiplier: 1, 

constant: 100)

blueView.addConstraint(widthConstraint)

let heightConstraint = NSLayoutConstraint(item: blueView, attribute: 

.height, relatedBy: .equal, toItem: nil, attribute: .notAnAttribute, 

multiplier: 1, constant: 100)

blueView.addConstraint(heightConstraint)

// iOS 8

let centerXConstraint = NSLayoutConstraint(item: blueView, attribute: 

.centerX, relatedBy: .equal, toItem: view, attribute: .centerX, multiplier: 

1, constant: 0)

centerXConstraint.isActive = true

NSLayoutConstraint(item: blueView, attribute: .centerY, relatedBy: .equal, 

toItem: view, attribute: .centerY, multiplier: 1, constant: 0).isActive = 

true



iOS 9 : Layout Anchors   

Auto Layout API API
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Snapkit   
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Attributes   

attribute

NSLayoutAttribute   

API NSLayoutAttribute

blueView.translatesAutoresizingMaskIntoConstraints = false

blueView.widthAnchor.constraint(equalToConstant: 100).isActive = true

blueView.heightAnchor.constraint(equalToConstant: 100).isActive = true

blueView.centerXAnchor.constraint(equalTo: view.centerXAnchor).isActive = 

true

blueView.centerYAnchor.constraint(equalTo: view.centerYAnchor).isActive = 

true

func constraint(equalTo anchor: NSLayoutDimension, multiplier m: CGFloat, 

constant c: CGFloat) -> NSLayoutConstraint

blueView.snp.makeConstraints { (make) in

            make.width.height.equalTo(100)

            make.center.equalToSuperview()

        }
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NSLayoutAttribute

 

swift OptionSet

OptionSet

 

all

UIViewAnimationOptions

ConstraintAttributes Snapkit attribute NSLayoutAttribute

 

 +   

enum NSLayoutAttribute : Int {

    case left

    case right

    case top

    //...

    case notAnAttribute

}

make.width.height.equalTo(100)

struct ShippingOptions: OptionSet {

    let rawValue: Int

 

    static let nextDay    = ShippingOptions(rawValue: 1 << 0)

    static let secondDay  = ShippingOptions(rawValue: 1 << 1)

    static let priority   = ShippingOptions(rawValue: 1 << 2)

    static let standard   = ShippingOptions(rawValue: 1 << 3)

 

    static let express: ShippingOptions = [.nextDay, .secondDay]

    static let all: ShippingOptions = [.express, .priority, .standard]

}

struct ConstraintAttributes : OptionSet {

    static var none: ConstraintAttributes { return self.init(0) }

    static var left: ConstraintAttributes { return self.init(1) }

    static var top: ConstraintAttributes {  return self.init(2) }

    static var right: ConstraintAttributes { return self.init(4) }

    //...

}



OptionSet Snapkit

 

NSLayoutAttribute   

API ConstraintAttributes

NSLayoutAttribute layoutAttributes

 

layoutAttributes NSLayoutAttribute

Model   

Snapkit iOS tvOS macOS Snapkit

func + (left: ConstraintAttributes, right: ConstraintAttributes) -> 

ConstraintAttributes {

    return left.union(right)

}

func +=(left: inout ConstraintAttributes, right: ConstraintAttributes) {

    left.formUnion(right)

}

func -=(left: inout ConstraintAttributes, right: ConstraintAttributes) {

    left.subtract(right)

}

func ==(left: ConstraintAttributes, right: ConstraintAttributes) -> Bool {

    return left.rawValue == right.rawValue

}

var layoutAttributes: [NSLayoutAttribute] {

        var attrs = [NSLayoutAttribute]()

        if (self.contains(ConstraintAttributes.left)) {

            attrs.append(.left)

        }

        if (self.contains(ConstraintAttributes.top)) {

            attrs.append(.top)

        }

        if (self.contains(ConstraintAttributes.right)) {

            attrs.append(.right)

        }

        //...

        return attrs

}



Snapkit iOS

ConstraintLayoutGuide UILayoutGuide

ConstraintLayoutSupport UILayoutSupport

ConstraintInsets UIEdgeInsets

ConstraintInterfaceLayoutDirection UIUserInterfaceLayoutDirection

ConstraintView   

ConstraintView iOS UIView

 

  

Snapkit

ConstraintRelation   

ConstraintRelation

 

layoutRelation NSLayoutRelation

#if os(iOS) || os(tvOS)

    public typealias ConstraintView = UIView

#else

    public typealias ConstraintView = NSView

#endif

enum ConstraintRelation : Int {

    case equal = 1

    case lessThanOrEqual

    case greaterThanOrEqual

    

    var layoutRelation: NSLayoutRelation {

        get {

            switch(self) {

            case .equal:

                return .equal

            case .lessThanOrEqual:

                return .lessThanOrEqual

            case .greaterThanOrEqual:

                return .greaterThanOrEqual

            }

        }

    }

}



ConstraintItem   

Item

item1.attribute1 = multiplier × item2.attribute2 + constant

Item target attributes Item

 

final

 ==   

 

ConstraintItem  == 
!== Item attributes

layoutConstraintItem   

target AnyObject

 

LayoutConstraintItem   

public final class ConstraintItem {

   weak var target: AnyObject?

   let attributes: ConstraintAttributes

   //...

}

public func ==(lhs: ConstraintItem, rhs: ConstraintItem) -> Bool {

    // pointer equality

    guard lhs !== rhs else {

        return true

    }

    

    // must both have valid targets and identical attributes

    guard let target1 = lhs.target,

          let target2 = rhs.target,

          target1 === target2 && lhs.attributes == rhs.attributes else {

            return false

    }

    

    return true

}

var layoutConstraintItem: LayoutConstraintItem? {

        return self.target as? LayoutConstraintItem

}



LayoutConstraintItem iOS 9 UIView

iOS 9 UILayoutGuide UIView

 

prepare   

prepare UIView

translatesAutoresizingMaskIntoConstraints false

 

superview   

superview superview

 

public protocol LayoutConstraintItem: class {

}

@available(iOS 9.0, OSX 10.11, *)

extension ConstraintLayoutGuide : LayoutConstraintItem {

}

extension ConstraintView : LayoutConstraintItem {

}

extension LayoutConstraintItem {

    

    internal func prepare() {

        if let view = self as? ConstraintView {

            view.translatesAutoresizingMaskIntoConstraints = false

        }

    }

    

     //...

}

var superview: ConstraintView? {

        if let view = self as? ConstraintView {

            return view.superview

        }

        

        if #available(iOS 9.0, OSX 10.11, *), let guide = self as? 

ConstraintLayoutGuide {

            return guide.owningView

        }

        

        return nil

    }



constraints   

UIView

 

NSMutableSet swift Set

OC runtime objc_getAssociatedObject

OC NSMutableSet constraints

  

 var constraints: [Constraint] {

      return self.constraintsSet.allObjects as! [Constraint]

 }

    

 func add(constraints: [Constraint]) {

       //...

 }

    

 func remove(constraints: [Constraint]) {

        //...

 }

    

 private var constraintsSet: NSMutableSet {

        let constraintsSet: NSMutableSet

        

        if let existing = objc_getAssociatedObject(self, &constraintsKey) 

as? NSMutableSet {

            constraintsSet = existing

        } else {

            constraintsSet = NSMutableSet()

            objc_setAssociatedObject(self, &constraintsKey,

            constraintsSet,.OBJC_ASSOCIATION_RETAIN_NONATOMIC)

        }

        return constraintsSet

    }



 

ConstraintItem LayoutConstraintItem
UIView UILayoutGuide constraints

LayoutConstraint   

LayoutConstraint NSLayoutConstraint

identifier label

 

Snapkit NSLayoutConstraint weak constraint

Snapkit

*Target   

 

public class LayoutConstraint : NSLayoutConstraint {

    

    public var label: String? {

        get {

            return self.identifier

        }

        set {

            self.identifier = newValue

        }

    }

    

    weak var constraint: Constraint? = nil

    

}

make.width.height.equalTo(100)

make.center.equalTo(self.view)



equalTo UIView

iOS 9 API

 

Snapkit *Target
ConstraintPriorityTarget Priority

 

*TargetValue
API

*Target

open func constraint(equalToConstant c: CGFloat) -> NSLayoutConstraint

open func constraint(equalTo anchor: NSLayoutAnchor<AnchorType>) -> 

NSLayoutConstraint

public protocol ConstraintPriorityTarget {

    

    var constraintPriorityTargetValue: Float { get }

    

}

extension Int: ConstraintPriorityTarget {

    

    public var constraintPriorityTargetValue: Float {

        return Float(self)

    }

    

}

// ....

extension Double: ConstraintPriorityTarget {

    

    public var constraintPriorityTargetValue: Float {

        return Float(self)

    }

    

}

extension CGFloat: ConstraintPriorityTarget {

    

    public var constraintPriorityTargetValue: Float {

        return Float(self)

    }

    

}



Value

ConstraintRelatableTarget

ConstraintConstantTarget
constraintConstantTargetValueFor(layoutAttribute: 
NSLayoutAttribute)

ConstraintPriorityTarget constraintPriorityTargetValue

ConstraintMultiplierTarget constraintMultiplierTargetValue

ConstraintOffsetTarget constraintOffsetTargetValue

ConstraintInsetTarget constraintInsetTargetValue

RelatableTarget

 public class ConstraintMakerRelatable {

    

    internal func relatedTo(_ other: ConstraintRelatableTarget, relation: 

ConstraintRelation, file: String, line: UInt) -> ConstraintMakerEditable {

        let related: ConstraintItem

        let constant: ConstraintConstantTarget

        

        if let other = other as? ConstraintItem {

            //...

            related = other

            constant = 0.0

        } else if let other = other as? ConstraintView {

            related = ConstraintItem(target: other, attributes: 

ConstraintAttributes.none)

            constant = 0.0

        } else if let other = other as? ConstraintConstantTarget {

            related = ConstraintItem(target: nil, attributes: 

ConstraintAttributes.none)

            constant = other

        } else if #available(iOS 9.0, OSX 10.11, *), let other = other as? 

ConstraintLayoutGuide {

            related = ConstraintItem(target: other, attributes: 

ConstraintAttributes.none)

            constant = 0.0

        } else {

            fatalError("Invalid constraint. (\(file), \(line))")

        }

        

        //...

    }

}



Constraint   

Constraint Snapkit

  

Constraint LayoutConstraint

 

sourceLocation Tuple

layoutConstraints   

LayoutConstraint Snapkit
layoutFromAttributes

LayoutConstraint layoutConstraints

public final class Constraint {

    internal let sourceLocation: (String, UInt)

    internal let label: String?

    private let from: ConstraintItem

    private let to: ConstraintItem

    private let relation: ConstraintRelation

    private let multiplier: ConstraintMultiplierTarget

    private var constant: ConstraintConstantTarget 

    private var priority: ConstraintPriorityTarget 

    

    //...

}



 

  

LayoutConstraint isActivate Constraint

 public var layoutConstraints: [LayoutConstraint]

    // MARK: Initialization

    internal init(from: ConstraintItem,

                  to: ConstraintItem,

                  relation: ConstraintRelation,

                  sourceLocation: (String, UInt),

                  label: String?,

                  multiplier: ConstraintMultiplierTarget,

                  constant: ConstraintConstantTarget,

                  priority: ConstraintPriorityTarget) {

        

        self.from = from

        self.to = to

        self.relation = relation

        self.sourceLocation = sourceLocation

        self.label = label

        self.multiplier = multiplier

        self.constant = constant

        self.priority = priority

        self.layoutConstraints = []

        

//...        

        let layoutFromAttributes = self.from.attributes.layoutAttributes

        for layoutFromAttribute in layoutFromAttributes {

          //... 

          // LayoutConstraint 

           let layoutConstraint = LayoutConstraint(

                item: layoutFrom,

                attribute: layoutFromAttribute,

                relatedBy: layoutRelation,

                toItem: layoutTo,

                attribute: layoutToAttribute,

                multiplier: self.multiplier.constraintMultiplierTargetValue,

                constant: layoutConstant

            )

            layoutConstraint.constraint = self

self.layoutConstraints.append(layoutConstraint)            

        }

}



 

  

ConstraintDescription   

multipier 1 constan 0
ConstraintDescription

Constraint let Snapkit Constraint

ConstraintDescription

public final class Constraint {

//...    

func activateIfNeeded(updatingExisting: Bool = false) {    

 //...       

 }   

 

  func deactivateIfNeeded() {  

 //...        

 }   

}



 

ConstraintDescription Constraint var

constraint Constraint multiplier
constant priority

public class ConstraintDescription {

    

    internal let item: LayoutConstraintItem

    internal var attributes: ConstraintAttributes

    internal var relation: ConstraintRelation? = nil

    internal var sourceLocation: (String, UInt)? = nil

    internal var label: String? = nil

    internal var related: ConstraintItem? = nil

    internal var multiplier: ConstraintMultiplierTarget = 1.0

    internal var constant: ConstraintConstantTarget = 0.0

    internal var priority: ConstraintPriorityTarget = 1000.0

    

    internal lazy var constraint: Constraint? = {

        guard let relation = self.relation,

              let related = self.related,

              let sourceLocation = self.sourceLocation else {

            return nil

        }

        let from = ConstraintItem(target: self.item, attributes: 

self.attributes)

        

        return Constraint(

            from: from,

            to: related,

            relation: relation,

            sourceLocation: sourceLocation,

            label: self.label,

            multiplier: self.multiplier,

            constant: self.constant,

            priority: self.priority

        )

    }()

    

    // MARK: Initialization

    

    internal init(item: LayoutConstraintItem, attributes: 

ConstraintAttributes) {

        self.item = item

        self.attributes = attributes

    }

    

}



make ConstraintDescription

constraint Constraint

ConstraintViewDSL   

Snapkit

 

snp   

 

snp UIView ConstraintViewDSL

view

contentHuggingPriority contentCompressionResistancePriority   

DSL HuggingPriority CompressionResistancePriority set
UIView

blueView.snp.makeConstraints { (make) in

            make.width.height.equalTo(100)

            }

public extension ConstraintView {

    //...

    public var snp: ConstraintViewDSL {

        return ConstraintViewDSL(view: self)

    }

    

}



 

ConstraintAttributesDSL   

Snapkit

 

snp.right ConstraintAttributesDSL ConstraintViewDSL

ConstraintAttributesDSL

    public var target: AnyObject? {

        return self.view

    }

    internal let view: ConstraintView

    

    internal init(view: ConstraintView) {

        self.view = view

       

    

    public var contentHuggingHorizontalPriority: Float {

        get {

            return self.view.contentHuggingPriority(for: .horizontal)

        }

        set {

            self.view.setContentHuggingPriority(newValue, for: .horizontal)

        }

    }

    

    public var contentHuggingVerticalPriority: Float {

        //...

    }

    

    public var contentCompressionResistanceHorizontalPriority: Float{

        //...

    }

    

    public var contentCompressionResistanceVerticalPriority: Float {

        //...

    }

make.left.equalTo(self.view.snp.right)



 

ConstraintItem target
ConstraintAttributes item

makeConstraints   

makeConstraints updateConstraints
remakeConstraints removeConstraints

ConstraintMaker

public struct ConstraintViewDSL: ConstraintAttributesDSL {

   public var target: AnyObject? {

        return self.view

    }

 }

 

 extension ConstraintBasicAttributesDSL {

    

    public var left: ConstraintItem {

        return ConstraintItem(target: self.target, attributes: 

ConstraintAttributes.left)

    }

    

    public var top: ConstraintItem {

        return ConstraintItem(target: self.target, attributes: 

ConstraintAttributes.top)

    }

    

    //...

 }



 

ConstraintMaker   

Maker

 

make ConstraintDescription  

    public func prepareConstraints(_ closure: (_ make: ConstraintMaker) -> 

Void) -> [Constraint] {

        return ConstraintMaker.prepareConstraints(item: self.view, closure: 

closure)

    }

    

    public func makeConstraints(_ closure: (_ make: ConstraintMaker) -> 

Void) {

        ConstraintMaker.makeConstraints(item: self.view, closure: closure)

    }

    

    public func remakeConstraints(_ closure: (_ make: ConstraintMaker) -> 

Void) {

        ConstraintMaker.remakeConstraints(item: self.view, closure: closure)

    }

    

    public func updateConstraints(_ closure: (_ make: ConstraintMaker) -> 

Void) {

        ConstraintMaker.updateConstraints(item: self.view, closure: closure)

    }

    

    public func removeConstraints() {

        ConstraintMaker.removeConstraints(item: self.view)

    }

    

make.width.equalTo(100)



 

maker item item prepare() UIView
translatesAutoresizingMaskIntoConstraints

 

ConstraintDescription

maker make.left make.center

ConstraintDescription descriptions

ConstraintMakerExtendable   

ConstraintMakerExtendable ConstraintMakerRelatable

ConstraintMakerRelatable

public class ConstraintMaker {

    

    public var left: ConstraintMakerExtendable {

        return self.makeExtendableWithAttributes(.left)

    }

    

    private let item: LayoutConstraintItem

    private var descriptions = [ConstraintDescription]()

    

    internal init(item: LayoutConstraintItem) {

        self.item = item

        self.item.prepare()

    }

    

    internal func makeExtendableWithAttributes(_ attributes: 

ConstraintAttributes) -> ConstraintMakerExtendable {

        let description = ConstraintDescription(item: self.item, attributes: 

attributes)

        self.descriptions.append(description)

        return ConstraintMakerExtendable(description)

    }

    

    //...

}

func prepare() {

       if let view = self as? ConstraintView {

           view.translatesAutoresizingMaskIntoConstraints = false

       }

}



 

ConstraintMakerEditable

ConstraintMakerPriortizable ConstraintMakerPriortizable

ConstraintMakerFinalizable ConstraintMakerFinalizable

 

make.left   

left self

public class ConstraintMakerRelatable {

    

    internal let description: ConstraintDescription

    

    internal init(_ description: ConstraintDescription) {

        self.description = description

    }

//...    

}

public class ConstraintMakerFinalizable {

    

    internal let description: ConstraintDescription

    

    internal init(_ description: ConstraintDescription) {

        self.description = description

    }

    

    @discardableResult

    public func labeled(_ label: String) -> ConstraintMakerFinalizable {

        self.description.label = label

        return self

    }

    

    public var constraint: Constraint {

        return self.description.constraint!

    }

    

}



 

make attributes attributes description

ConstraintMakerRelatable   

item2  ConstraintMakerRelatable equalto

    public var left: ConstraintMakerExtendable {

        self.description.attributes += .left

        return self

    }

    

    public var top: ConstraintMakerExtendable {

        self.description.attributes += .top

        return self

    }



     @discardableResult

    public func equalTo(_ other: ConstraintRelatableTarget, _ file: String = 

#file, _ line: UInt = #line) -> ConstraintMakerEditable {

        return self.relatedTo(other, relation: .equal, file: file, line: 

line)

    }

    

    @discardableResult

    public func lessThanOrEqualTo(_ other: ConstraintRelatableTarget, _ 

file: String = #file, _ line: UInt = #line) -> ConstraintMakerEditable {

        return self.relatedTo(other, relation: .lessThanOrEqual, file: file, 

line: line)

    }

    

     internal func relatedTo(_ other: ConstraintRelatableTarget, relation: 

ConstraintRelation, file: String, line: UInt) -> ConstraintMakerEditable {

        let related: ConstraintItem

        let constant: ConstraintConstantTarget

         // related toItem constant

        if let other = other as? ConstraintItem {

            //...

            related = other

            constant = 0.0

        } else if let other = other as? ConstraintView {

            related = ConstraintItem(target: other, attributes: 

ConstraintAttributes.none)

            constant = 0.0

        } else if let other = other as? ConstraintConstantTarget {

            related = ConstraintItem(target: nil, attributes: 

ConstraintAttributes.none)

            constant = other

        } else if #available(iOS 9.0, OSX 10.11, *), let other = other as? 

ConstraintLayoutGuide {

            related = ConstraintItem(target: other, attributes: 

ConstraintAttributes.none)

            constant = 0.0

        } else {

            fatalError("Invalid constraint. (\(file), \(line))")

        }

        //  ConstraintMakerEditable 

        let editable = ConstraintMakerEditable(self.description)

        editable.description.sourceLocation = (file, line)

        editable.description.relation = relation

        editable.description.related = related

        editable.description.constant = constant

        return editable

    }

    //...



ConstraintMakerEditable ConstraintMakerPriortizable ConstraintMakerFinalizable

multipliedBy priority labeled

dividedBy

offset

insets

equalto related toItem
constant from to relation constant description
ConstraintMakerEditable

MakerEditable MakerPriortizable MakerFinalizable   

ConstraintMakerFinalizable description

  

makeConstraints   

Maker



 

item Maker maker
ConstraintDescription

  

Snapkit Auto Layout API
300

  

Auto Layout Guide

Visual Format Language

Snapkit

DEMO

    internal static func makeConstraints(item: LayoutConstraintItem, 

closure: (_ make: ConstraintMaker) -> Void) {

        let maker = ConstraintMaker(item: item)

        closure(maker)

        var constraints: [Constraint] = []

        for description in maker.descriptions {

            guard let constraint = description.constraint else {

                continue

            }

            constraints.append(constraint)

        }

        for constraint in constraints {

            constraint.activateIfNeeded(updatingExisting: false)

        }

    }

https://developer.apple.com/library/content/documentation/UserExperience/Conceptual/AutolayoutPG/
https://developer.apple.com/library/content/documentation/UserExperience/Conceptual/AutolayoutPG/VisualFormatLanguage.html
https://github.com/SnapKit/SnapKit
https://github.com/SwiftOldDriver/iOSMasterBookDemo
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Swift Linux   
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 iOS  Swift iOS macOS  Swift  
Objective-C  SDK  Swift  Objective-C 

UIViewController NSViewController  UIKit 
 App  Swift  Objective-C 

 Swift  Objective-C runtime  Swift 
 Swift  Objective-C 

 Linux  Swift ​ Swift Apple 
 Objective-C  Objective-C runtime 

Apple  runtime  Linux Apple 
 Foundation C  Swift 

 Objective-C runtime 
 runtime 

 Linux  Swift  API 

 Linux  Swift 

Swift   

 Swift  Linux 

Linux Swift Package Manager(SPM)  ​SPM 
Module SPM  C/C++ Module  stl  C++ 

​

C Swift  Module 
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Hadoop C  Swift  C Module 

 Swift 

One more thing Swift  Cocoa NSTask

 Linux  Swift 
Process  Linux Task

 shell  macOS  Linux  API 

 

Swift   

 Swift  .Net
Java  Swift 

Swift ​
GCD 

 C++  Java 
 Debug 

Swift 

C/C++  Module
SPM  GitHub 
Swift  Swift  iOS macOS 

 iOS  Swift  Swift 
 Swift Swift 

  

Swift   

#if os(Linux)

// Linux

#else

// macOS

#end



 Swift Perfect Vapor Kitura Zewo

​  -  Swift  Node.js  
Node.js

Perfect Perfect PerfectlySoft 

Perfect 
 HTTP ( Perfect-HTTPServer ) ( Perfect-Threading ) ( Perfect-

Logger ) ( Perfect-MySQL , Perfect-MongoDB )​
Hadoop( WebHDFS , MapReduce ) ( Perfect-SMTP )

 Mac  Linux 

 
Vapor MVC ​

Perfect HTTP Server   

 Perfect 

https://gold.xitu.io/entry/57e296af0bd1d000570ee3b4
https://github.com/PerfectlySoft


  

 Linux  Mac  Linux 
PerfectlySoft  PerfectTemplate  HTTP 

README  SPM  Mac  —— Xcode

build

 

 Xcode 

 

 macOS 
 xcodeproj  Package.swift  

xcodeproj  Sample 

 README 

$ swift build

$ swift package generate-xcodeproj

https://github.com/PerfectlySoft/PerfectTemplate


 

​  Perfect  HTTP 
 Perfect  Perfect HTTP

 404 ​  HTTP Server 

 

import PerfectLib

import PerfectHTTP

import PerfectHTTPServer

let port1 = 8080, port2 = 8181

let confData = [

    "servers": [

        [

            "name":"localhost",

            "port":port1,

            "routes":[

                //...

            ],

            "filters":[

                //...

            ]

        ]

    ]

]

do {

    // Launch the servers based on the configuration data.

    try HTTPServer.launch(configurationData: confData)

} catch {

    fatalError("\(error)") // fatal error launching one of the servers

}

import Foundation

import PerfectLib

import PerfectHTTP

import PerfectHTTPServer

open class MyServer {

    fileprivate var server: HTTPServer

    

    internal init(root: String, port: UInt16) {

        //  HTTPServer 

        server = HTTPServer.init()



 URL  HTTP Server main.swift

 

        //

        var routes = Routes.init()

        // URL

        configure(routes: &routes)

        //

        server.addRoutes(routes)

        //

        server.serverPort = port

        server.documentRoot = root

    }

    

    //

    fileprivate func configure(routes: inout Routes) {

    // / GET    

        routes.add(method: .get, uri: "/", handler: { request, response in

            // url `[(String, String)]`

            let param = request.params()

            //

            response.setHeader(.contentType, value: "text/html")

            //

            response.appendBody(string: "Hello World")

            //

            response.completed()

        })

    }

    

    //

    open func start() {

        do {

            try self.server.start()

        } catch PerfectError.networkError(let err, let msg) {

            print("Network error thrown: \(err) \(msg)")

        } catch {

            print("Network unknow error")

        }

    }

}

import Foundation

let myServer = MyServer.init(root: "Your Path To Root", port: 8080)

myServer.start()



[INFO] Starting HTTP server on 0.0.0.0:8080 with document root "Your Path To 

Root"

 Response  HTML  Web  Response 
 JSON/XML  App 

HelloWorld 
css JavaScript

PerfectHTTP StaticFileHandlerd

 root  
URL handleRequest

 Web 
 HTTPServer  URL 

 URL 

File Perfect 
Mustache Perfect-Mustache

 HTML 
{{var}}  Swift 

  

Linux  Swift  PerfectlySoft 
Perfect-Ubuntu

 Mac  Linux  
HelloWorld  Linux  build 

 Linux  SPM  Swift C  
Framework  Xcode 

 Linux 

http://www.enumsblog.com/post?pid=16009


 

SPM Package.swift Target SwiftCode 
 CCode

 

 Linux  build CCode Module CCode.so

 Swift  Objective-C  
Objective-C runtime  Linux  build .build

 

​  Linux  Release 

 

​ ./.build/release  Release 

​

import PackageDescription

let package = Package(

name: "PerfectTemplate",    

targets: [Target(name: "SwiftCode", dependencies:["CCode"])],    

dependencies: [    

        .Package(url: "https://github.com/PerfectlySoft/Perfect-

HTTPServer.git", majorVersion: 2, minor: 0),

    ]

)

$ ./.build/debug/SwiftCode

$ swift build -c release



 

 

​  libhdfs.so  release 

 

 

 

  

​  HTTP  Linux 

 Swift 

Perfect   

 HTTP 
 SDK  Swift C

C

MySQL HDFS

MySQL   

​ Perfect “ ” MySQL 
Perfect-MySQL

​  Package.swift Perfect-MySQL

 

swift build --clean

// .build

rm -rf .build

swift build --clean=dist

//

rm -rf .build

rm -rf Packages

$ swift build -Xlinker -lhdfs -c release

$ swift build -static-stdlib

$ swift --help

.Package(url:"https://github.com/PerfectlySoft/Perfect-MySQL.git", 

majorVersion: 2, minor: 0)



​

 

query

import Foundation

import PerfectLib

import PerfectHTTP

import MySQL

// Linux

#if os(Linux)

    let testHost = " IP"

    let testUser = " "

    let testPassword = " "

    let testSchema = "Schema "

#else

    //

#endif

internal class MyDB {

    // MySQL

    fileprivate let mysql = MySQL.init()    

    

    internal init?() {

    //    

        guard mysql.setOption(.MYSQL_SET_CHARSET_NAME, "utf8mb4") else {

            return nil

        }

        //

        guard mysql.connect(host: testHost, user: testUser, password: 

testPassword) else {

            return nil

        }

    }

    // SQL

    @discardableResult

    internal func query(_ s: String) -> [[String?]]? {

        guard mysql.selectDatabase(named: testSchema), 

mysql.query(statement: s) else {

            return nil

        }

        let results = mysql.storeResults()

        var resultArray = [[String?]]()

        while let row = results?.next() {

            resultArray.append(row)

        }

        return resultArray

    }

}



Perfect-MySQL C libmysqlclient.so

 Swift 
MySQL.Results

 Swift C++
UnsafeMutablePointer<MYSQL_RES> MySQL.Results ARC

C++
 C Style N

 

libmysqlclient.so ​
mysql_real_connect connect

HDFS   

​ C

​ HDFS  Java ​ C
​  Hadoop  Native 

 Hadoop  HDFS  libhdfs.so

 SPM  C Module ​ C Module  Swift
hdfsFileInfo  Swift 

 C++ C  Swift 

​ C  HDFS  
SPM  Module 

// N

public func dataSeek(_ offset: UInt)

//

public func next() -> Element?



 

CCode.h Module 

 

HDFSType.h cw_

CWrap.h HDFS 

 

CWrap.cpp HDFS 

#include "../CWrap.h"

#include "HDFSType.h"

#ifdef __cplusplus

extern "C"  {

  cw_hdfsFS cw_func_connect(const char* nn, cw_tPort port);  

#endif

#ifdef __cplusplus

}

#endif



 

​ cw_func_connect  Swift 

 

​ C++
 SDK C++

 Swift 

​  HDFS 

 

​  HDFS  Swift 
 HDFS  Mac CLASSPATH

Debug

  

 Swift 
C  Swift 

 Swift SDK

BlueSocket Socket   

 Socket  Swift  Socket  
BlueSocket IBM  iOS macOS  Linux  Socket 

 Socket  
macOS  iOS Socket  API Darwin  Linux Glibc C

 Socket BlueSocket 
 Socket 

C  
Socket  TCP Socket 

#include "CWrap.h"

#include "HDFS /hdfs.h"

cw_hdfsFS cw_func_connect(const char* nn, cw_tPort port) {

    hdfsBuilder * builder = hdfsNewBuilder();

    hdfsBuilderSetNameNode(builder, nn);

    hdfsBuilderSetNameNodePort(builder, port);

    hdfsBuilderConfSetStr(builder, "dfs.support.append", "true");

    hdfsBuilderConfSetStr(builder, "dfs.replication", "1");

    return (cw_hdfsFS)hdfsBuilderConnect(builder);

}

let fs = cw_func_connect(" NameNode", cw_tPort( ))

$ swift build -Xlinker -lhdfs

https://github.com/IBM-Swift/BlueSocket


 //

internal class SocketService {

    //

    fileprivate var stopFlag = false

    // Socket

    fileprivate var listenSocket: Socket

    //

    fileprivate var clients = Dictionary<Int32, Socket>()

    

    //

    internal func start(port: Int) throws {

    // Socket    

        self.listenSocket = try Socket.create()

        //

        try listenSocket.listen(on: port)

        //

        while !stopFlag {

        //    

            let client = try listenSocket.acceptClientConnection()

            self.add(client: client)

        }

    }

    

    //

    internal func stop() {

        stopFlag = true

        for socket in clients.values {

            socket.close()

        }

        listenSocket.close()

    }

    

    //

    fileprivate func add(client: Socket) {

        DispatchQueue.global().async {

        do {    

        //        

            self.clients[client.socketfd] = client    

            //    

            while !self.stopFlag {    

                var tmpBuffer = Data.init()    

                //    

                let readSize = try client.read(into: &tmpBuffer)    

                // 0    

                if readSize == 0 {    

                    break    

                } else {    

                //        

                }    



GCD 
Swift  GCD 

read TCP 
Swift 

read

 Swift 

 

            }    

            //    

            self.clients[client.socketfd] = nil    

        } catch {    

            //    

        }    

        }

    }

}

//

let packetSize = 4096

//

var buffer = Array<UInt8>()

while !self.stopFlag {

//    

    var tmpBuffer = Data.init()

    let readSize = try client.read(into: &tmpBuffer)

    if readSize == 0 {

        break

    } else {

    //    

        buffer += tmpBuffer.bytes

        //

        while buffer.count >= packetSize {

        //    

            let packetBytes = Array(buffer.dropLast(buffer.count - 

self.packetSize))

            //

            buffer.removeFirst(packetSize)

            //

        }

    }

}



dropLast removeFirst O(n)  Socket 

Delegate

 SocketServer 
 BlueSocket  README 

  

 BlueSocket  Socket 
Swift Swift GCD 

Swift iOS   

 Swift 

XML JSON ProtoBuf  Swift 

 JSON  SwiftyJSON

 // JSON

public protocol JSONable {

    init?(json: JSON)

    func toJSON() -> JSON

}

https://github.com/SwiftyJSON/SwiftyJSON
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 API  API String init(contentsOf url: 

URL) FileManager default

API  macOS  Linux Data

String \0  macOS  Linux 

API Bug  macOS  Linux  
N DispatchQueue.global() Data init(contentsOf url: 

// JSON

open class MyObject: JSONable {

    open var mName: String!

    

    public required init?(json: JSON) {

        guard let mName = json["mName"].string else {

            return nil

        }

        self.mName = mName

    }

    

    open func toJSON() -> JSON {

        var dict = Dictionary<String, Any>()

        dict["mName"] = mName

        return JSON.init(dict)

    }

}
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init(contentsOf url: URL) URLSession DateFormatter

TimeZone init(secondsFromGMT: Int)

 API 

  

 Swift  HTTP  Socket  MySQL 
 HDFS  Linux Perfect BlueSocket

iOS

 Swift 
 Xcode  GCD 

Swift 
 HelloWorld Perfect 

 Swift 

Swift 

  

PerfectlySoft 
PerfectlySoft GitHub
Perfect 
IBM BlueSocket GitHub

 Perfect TAG

http://perfect.org/
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 ipa 
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deliver AppStore

snapshot

frameit

pem

sigh

produce iTunes Connect iOS app

cert iOS

pilot

boarding beta

gym

match git

scan iOS Mac app

fastlane

lane :appstore do

  increment_build_number

  cocoapods

  xctool

  snapshot

  sigh

  deliver

  frameit

  sh "./customScript.sh"

  slack

end

1.

2.cocoapods pod

3.xctool

4.snapshot

5.sigh  provision profile 

6.deliver

7.frameit

8.

9. slack

fastlane
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fastlane

fastlane   

1. xcode

xcode-select --install 

2.
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fastlane init

fastlane init .
Apple ID fastlane App Name App Identifier

n fastlane



fastlane

!"" Appfile
!"" Deliverfile
!"" Fastfile
!"" metadata
#   !"" copyright.txt
#   !"" en-US
#   #   !"" description.txt
#   #   !"" keywords.txt
#   #   !"" marketing_url.txt
#   #   !"" name.txt
#   #   !"" privacy_url.txt
#   #   !"" release_notes.txt
#   #   $"" support_url.txt
#   !"" primary_category.txt
#   !"" primary_first_sub_category.txt
#   !"" primary_second_sub_category.txt
#   !"" secondary_category.txt
#   !"" secondary_first_sub_category.txt
#   !"" secondary_second_sub_category.txt
#   $"" zh-Hans
#       !"" description.txt
#       !"" keywords.txt
#       !"" marketing_url.txt
#       !"" name.txt
#       !"" privacy_url.txt
#       !"" release_notes.txt
#       $"" support_url.txt
$"" screenshots
    !"" README.txt
    !"" en-US
    #   !"" png

Appfile Fastfile



Appfile App app_identifier apple_id team_id init
appId team_id team

Fastfile

init iTunes Connect App fastlane produce
produce init produce deliver
deliver init

iTunes Connect App fastlane Deliverfile



Deliverfile deliver Deliverfile

Fastfile   

Fastfile , fir,testFlight appstore

fastlane_version "2.18.3"

default_platform :ios

platform :ios do

  before_all do

    # ENV["SLACK_URL"] = "https://hooks.slack.com/services/..."

  end

  desc "Runs all the tests"

  lane :test do

    scan

  end

  desc "Submit a new Beta Build to Apple TestFlight"

  desc "This will also make sure the profile is up to date"

  lane :beta do

    # match(type: "appstore") # more information: https://codesigning.guide

    gym(scheme: "BlusinessAreaPlat") # Build your app - more options 

available

    pilot

    # sh "your_script.sh"

    # You can also use other beta testing services here (run `fastlane 

actions`)

  end

  desc "Deploy a new version to the App Store"

  lane :release do

    # match(type: "appstore")

    # snapshot

    gym(scheme: "BlusinessAreaPlat") # Build your app - more options 

available

    deliver(force: true)

    # frameit

  end

  # You can define as many lanes as you want

  after_all do |lane|

    # This block is called, only if the executed lane was successful



    # slack(

    #   message: "Successfully deployed new App Update."

    # )

  end

  error do |lane, exception|

    # slack(

    #   message: exception.message,

    #   success: false

    # )

  end

end

Fastfile

fastlane_version 

fastlane

default_platform 

ios,android,mac

before_all

lane

after_all
lane

error do

lane

desc 

lane lane

lane

 fastlane fastlane 
release

do 

Fastfile lane
 development testFlight

app store  



Fastfile   

debug release

debug

desc "Build a new version use the debugMyApp"

lane : debugMyApp do |op|

    increment_version_number(version_number: op[:version])

    increment_build_number(build_number: op[:version])

    set_info_plist_value(path: "./xxx/Info.plist",

                        key: "UIFileSharingEnabled",

                        value: true)

    set_info_plist_value(path: "./xxx/hostAddress.plist",

                        key: "host",

                        value: "https:/halfrost:xx/xxx/xxx")

    # Development .mobileprovision

    update_project_provisioning(profile: 

"./provisions/development.mobileprovision")

    update_project_team(path: "xxx.xcodeproj",

                  teamid: "XXXXXXX")

    gym(use_legacy_build_api: true,

        output_name: "debugMyApp",

        silent: true,

        clean: true,

        configuration: "Debug",

        buildlog_path: "./fastlanelog",

        codesigning_identity: "iPhone Developer: xxx (xxxxxxxxxx)",

        output_directory: "/Users/xxx/Desktop"

  )

end

release



desc "Deploy a new version to the App Store"

lane :releaseMyApp do |op|

    increment_version_number(version_number: op[:version]) # version

app

    increment_build_number(build_number: op[:version])  # build app

    # app info.plist

    set_info_plist_value(path: "./xxx/Info.plist",  #info.plist

                        key: "UIFileSharingEnabled",  # key plist

Source Code key

                        value: false)  # value

    # plist app URL

    set_info_plist_value(path: "./xxx/hostAddress.plist",

                        key: "host",

                        value: "https:/halfrostApp:xx/xxx/xxx")

    # Provisioning Profile

    # provisions App Store .mobileprovision

    update_project_provisioning(profile: 

"./provisions/appstore.mobileprovision")

    # project_team

    update_project_team(path: "xxx.xcodeproj",

                  teamid: "XXXXXXXX")

    # 

    gym(use_legacy_build_api: true,

        output_name: "appstore",  # ipa

        silent: true,  # 

        clean: true,  # clean

        configuration: "Release",  # Release

        codesigning_identity: "iPhone Distribution: xxx Co.,Ltd. 

(XXXXXXXXX)",  # 

        buildlog_path: "./fastlanelog",  # fastlane ipa

        output_directory: "/Users/xxx/Desktop")  # ipa

end

2 lane



desc "build all version ipa"

lane :all do |op|

    t = op[:version]

    debugMyApp version:t

    releaseMyApp version:t

end

fastlane debugMyApp version:7.10.9 

debug

fastlane releaseMyApp version:5.9.10 

release

fastlane all version:1.9.0 

2 1.9.0

fastlane repo

https://github.com/fastlane/fastlane

fastlane   

https://docs.fastlane.tools/

fastlane action   

https://docs.fastlane.tools/actions/

https://github.com/fastlane/examples

Fastfile

  

https://github.com/fastlane/fastlane
https://docs.fastlane.tools/
https://docs.fastlane.tools/actions/
https://github.com/fastlane/examples




Fastlane   
2017

 iOS/Android 
 fastlane  fastlane 

1. fastlane   

 fastlane 

deliver :  app  App Store
supply :  app  Google Play( )
snapshot :  iOS  tvOS 
screengrab : ( )
frameit : 
pem : 
sigh :  provision profile 
produce :  iTunes Connect  Dev Portal  iOS app
cert : 
spaceship :  iTunes Connect  Ruby 
pilot :  TestFlight 
boarding :  TestFlight 
gym :  iOS App
match :  Git
scan : iOS  Mac app 

2 FastlaneCore   

 FastlaneCore  fastlane 
FastlaneCore 

3 UI

4 : config_item.rb , commander_generator.rb , 
configuration.rb , configuration_file.rb

config_item.rb   ConfigItem  



 

command_generator.rb  

configuration.rb   fastlane 

fastlane_core 

3   

3.1 Produce   

produce   iTunes Connect   app :

# 

class ConfigItem

    # [ ] key

    attr_accessor :key

    # [ ]

    attr_accessor :env_name

    # [ ] 

    attr_accessor :description

    # [ ]  ( : -f)

    attr_accessor :short_option

    # 

    attr_accessor :default_value

    #  block,

    # ( )

    # 

    attr_accessor :verify_block

    # [ ]  key(@param key)  

    attr_accessor :conflicting_options

    #  block, 

    attr_accessor :conflict_block

    # [String]  

    attr_accessor :deprecated

    # [Boolean]  API token 

    attr_accessor :sensitive

end



 

 produce/lib  produce.rb  
:

 

 commands_generator.rb  
 run  :

 

create  FastlaneCore::Configuration.create   Produce 
 config Produce  Manager  start_producing  

 start_producing   manager.rb  
manager.rb  :

lane :release do

  produce(

    username: 'felix@krausefx.com',

    app_identifier: 'com.krausefx.app',

    app_name: 'MyApp',

    language: 'English',

    app_version: '1.0',

    sku: '123',

    team_name: 'SunApps GmbH' # only necessary when in multiple teams

  )

end

module Produce

  class << self

    attr_accessor :config

  end

  Helper = FastlaneCore::Helper # you gotta love Ruby: Helper.* should use 

the Helper class contained in FastlaneCore

  UI = FastlaneCore::UI

  ROOT = Pathname.new(File.expand_path('../..', __FILE__))

  ENV['FASTLANE_TEAM_ID'] ||= ENV["PRODUCE_TEAM_ID"]

  ENV['DELIVER_USER'] ||= ENV["PRODUCE_USERNAME"]

end

command :create do |c|

    c.syntax = 'fastlane produce create'

    c.description = 'Creates a new app on iTunes Connect and the Apple 

Developer Portal'

    c.action do |args, options|

        Produce.config = 

FastlaneCore::Configuration.create(Produce::Options.available_options, 

options.__hash__)

        puts Produce::Manager.start_producing

    end



 

 DeveloperCenter   ItunesConnect   app 

 produce   iTunes Connect  app Dev Center  
produce  developer_center.rb   itunes_connect.rb  
developer_center.rb  itunes_connect.rb  

develop_center.rb :

class Manager

    # Produces app at DeveloperCenter and ItunesConnect

    def self.start_producing

      FastlaneCore::PrintTable.print_values(config: Produce.config, 

hide_keys: [], title: "Summary for produce #{Fastlane::VERSION}")

      Produce::DeveloperCenter.new.run unless 

Produce.config[:skip_devcenter]

      return Produce::ItunesConnect.new.run unless Produce.config[:skip_itc]

    end

  end



 

 app  Dev Center  
Spaceship   app  app  
Spaceship  

3.2 Spaceship   

    def create_new_app

      ENV["CREATED_NEW_APP_ID"] = Time.now.to_i.to_s

      if app_exists?

        UI.success "[DevCenter] App '#{Produce.config[:app_identifier]}' 

already exists, nothing to do on the Dev Center"

        ENV["CREATED_NEW_APP_ID"] = nil

        # Nothing to do here

      else

        app_name = Produce.config[:app_name]

        UI.message "Creating new app '#{app_name}' on the Apple Dev Center"

        app = Spaceship.app.create!(bundle_id: app_identifier,

                                         name: app_name,

                                         enabled_features: enabled_features,

                                         mac: Produce.config[:platform] == 

"osx")

        if app.name != Produce.config[:app_name]

          UI.important("Your app name includes non-ASCII characters, which 

are not supported by the Apple Developer Portal.")

          UI.important("To fix this a unique (internal) name '#{app.name}' 

has been created for you. Your app's real name '#

{Produce.config[:app_name]}'")

          UI.important("will still show up correctly on iTunes Connect and 

the App Store.")

        end

        UI.message "Created app #{app.app_id}"

        UI.crash!("Something went wrong when creating the new app - it's not 

listed in the apps list") unless app_exists?

        ENV["CREATED_NEW_APP_ID"] = Time.now.to_i.to_s

        UI.success "Finished creating new app '#{app_name}' on the Dev 

Center"

      end

      return true

    end



spaceship   ITC, Apple Dev Center  fastlane 

 spaceship fastlane url  spaceship  
 API  spaceship   sigh  1  

spaceship  sigh  5 spaceship   Dev Center  iTC  
API API : Apple Developer Portal API, iTunes Connect API

spaceship.rb  :

 

 Spaceship  2 ——Dev Center  iTunes Connect
 fastlane Dev Center 

App iTunes Connect  app 

spaceship 4  du  helper portal tunes 
 protal tunes 

 portal  portal_client.rb ,  portal 
App ( ) App Group Team 

Provisioning Profiles 
 client 

 client,  spaceship.rb   certificate.rb  :

module Spaceship

  ROOT = Pathname.new(File.expand_path('../..', __FILE__))

  # Dev Portal

  Certificate = Spaceship::Portal::Certificate

  ProvisioningProfile = Spaceship::Portal::ProvisioningProfile

  Device = Spaceship::Portal::Device

  App = Spaceship::Portal::App

  AppGroup = Spaceship::Portal::AppGroup

  WebsitePush = Spaceship::Portal::WebsitePush

  AppService = Spaceship::Portal::AppService

  # iTunes Connect

  AppVersion = Spaceship::Tunes::AppVersion

  AppSubmission = Spaceship::Tunes::AppSubmission

  Application = Spaceship::Tunes::Application

  Members = Spaceship::Tunes::Members

  Persons = Spaceship::Portal::Persons

  DESCRIPTION = "Ruby library to access the Apple Dev Center and iTunes 

Connect".freeze

end

https://github.com/fastlane/fastlane/blob/master/spaceship/docs/DeveloperPortal.md
https://github.com/fastlane/fastlane/blob/master/spaceship/docs/iTunesConnect.md


 

 bundle_id,  OpenSSL::X509::Request  

 provisioning_profile.rb ,  certificate.rb  
provisioning_profile.rb  

——

provisioning_profile.rb  
uuid, expires, distribution_method, name, version, platform 

# 

# @param csr (OpenSSL::X509::Request) ( ):  

`create_certificate_signing_request` 

# @param bundle_id (String) ( ):  app 

# @example

#  

#  csr, pkey = Spaceship::Certificate.create_certificate_signing_request

#

#  

#  Spaceship::Certificate::Production.create!(csr: csr)

# @return (Certificate): The newly created certificate

def create!(csr: nil, bundle_id: nil)

    type = CERTIFICATE_TYPE_IDS.key(self)

    mac = MAC_CERTIFICATE_TYPE_IDS.include? type

    # look up the app_id by the bundle_id

    

    if bundle_id

        app = Spaceship::App.find(bundle_id)

        raise "Could not find app with bundle id '#{bundle_id}'" unless app

        app_id = app.app_id

    end

    # ensure csr is a OpenSSL::X509::Request

    csr = OpenSSL::X509::Request.new(csr) if csr.kind_of?(String)

    # if this succeeds, we need to save the .cer and the private key in 

keychain access or wherever they go in linux

    

    response = client.create_certificate!(type, csr.to_pem, app_id, mac)

    # munge the response to make it work for the factory

    response['certificateTypeDisplayId'] = response['certificateType']

['certificateTypeDisplayId']

    self.new(response)

end



 

 csr  teamId, deviceIds 

3.3 gym   

" "

gym   fastlane  ipa   app  

Before gym

xcodebuild clean archive -archivePath build/MyApp \

                         -scheme MyApp

xcodebuild -exportArchive \

           -exportFormat ipa \

           -archivePath "build/MyApp.xcarchive" \

           -exportPath "build/MyApp.ipa" \

           -exportProvisioningProfile "ProvisioningProfileName"

WTF!!!!

With gym, 

fastlane gym

def create_provisioning_profile!(name, distribution_method, app_id, 

certificate_ids, device_ids, mac: false, sub_platform: nil)

      ensure_csrf(Spaceship::ProvisioningProfile) do

        fetch_csrf_token_for_provisioning

      end

      params = {

        teamId: team_id,

        provisioningProfileName: name,

        appIdId: app_id,

        distributionType: distribution_method,

        certificateIds: certificate_ids,

        deviceIds: device_ids

      }

      params[:subPlatform] = sub_platform if sub_platform

      r = request(:post, "account/#

{platform_slug(mac)}/profile/createProvisioningProfile.action", params)

      parse_response(r, 'provisioningProfile')

    end



gym  

gym  runner.rb  

 

 ruby ()
ruby  ruby DSL

 app  build_app so 

def run

    unless Gym.config[:skip_build_archive]

        clear_old_files

        build_app

    end

    

    verify_archive

    

    FileUtils.mkdir_p(File.expand_path(Gym.config[:output_directory]))

    if Gym.project.ios? || Gym.project.tvos?

    

        fix_generic_archive # See 

https://github.com/fastlane/fastlane/pull/4325

        package_app

        fix_package

        compress_and_move_dsym

        path = move_ipa

        move_manifest

        move_app_thinning

        move_app_thinning_size_report

        move_apps_folder

        

    elsif Gym.project.mac?

    

        path = File.expand_path(Gym.config[:output_directory])

        compress_and_move_dsym

        

        if Gym.project.mac_app?

          copy_mac_app

          return path

        end

        copy_files_from_path(File.join(BuildCommandGenerator.archive_path, 

"Products/usr/local/bin/*")) if Gym.project.command_line_tool?

      end

      path

    end

https://github.com/fastlane/fastlane/tree/master/gym


 

build_app   command,  fastlaneCore 
 CommandExector

gym  ipa  
xcodebuild   xcrun  

xcodebuild   xcode  app 

xcrun   develop tool  ipa 

 gym  generators  ipa
 package_command_generator_legacy.rb   

package_command_generator_xcode7.rb package_command_generator.rb  

 Xcode 7  Xcode 7 
 package_command_generator_xcode7.rb

def build_app

      command = BuildCommandGenerator.generate

      print_command(command, "Generated Build Command") if $verbose

      FastlaneCore::CommandExecutor.execute(command: command,

                                          print_all: true,

                                      print_command: !Gym.config[:silent],

                                              error: proc do |output|

                                                

ErrorHandler.handle_build_error(output)

                                              end)

      mark_archive_as_built_by_gym(BuildCommandGenerator.archive_path)

      UI.success "Successfully stored the archive. You can find it in the 

Xcode Organizer." unless Gym.config[:archive_path].nil?

      UI.verbose("Stored the archive in: " + 

BuildCommandGenerator.archive_path)

    end



 

gym  xcrun   ipa  ipa 
 sigh

3.4 sigh   

 provisioning profiles ( ~)  
sigh  

sigh   provisioning profiles  
App Store, AdHoc, Development  Enterprise 

Team

 fastlane sigh  
runner.rb  

3.5 Match   

match  
match  https://codesigning.guide  git 

match  runner.rb  
 GitHelper   clone  Spaceship  
(  bundleID )  GitHelper  

  

def generate

        print_legacy_information

        parts = ["/usr/bin/xcrun #

{XcodebuildFixes.wrap_xcodebuild.shellescape} -exportArchive"]

        parts += options

        parts += pipe

        File.write(config_path, config_content) # overwrite everytime. Could 

be optimized

        parts

end

https://codesigning.guide/


 fastlane 
 nice  

fastlane 



CFArray   
 iOS NSArray   TableView  

NSArray   Core Foundation  CFArray   
NSArray   Core Foundation  Foundation 

CFArray   

NSArray   CFArray   Toll-Free Bridged  opensource.apple.com  CFArray  
 YY  CFArray  

Array  2005  CFArray   CFArray  
 STL  Vector   C 

 CFArray  

http://opensource.apple.com/
http://blog.ibireme.com/2014/02/17/cfarray/
http://ridiculousfish.com/blog/posts/array.html


 CFArray  
 Java 8  

HashMap  

 ObjC CFArray   deque  
 300000  262140 = 2^18 

 __CF_MAX_BUCKETS_PER_DEQUE   CF-550-CFArray.c 
2011 

 

 __CF_MAX_BUCKETS_PER_DEQUE   CFArray  
 CFStorage   CFStorage   Node 

 CFStorageInsertValues  
 CF-368.18-CFStorage.c 

 2011  CF-635.15-CFArray.c  CFArray  

if (__CF_MAX_BUCKETS_PER_DEQUE <= futureCnt) {

    //  CFStorage 

    CFStorageRef store

    //  CFArray  Storage

    __CFArrayConvertDequeToStore(array);

    store = (CFStorageRef)array->_store;

}

http://opensource.apple.com/source/CF/CF-550/CFArray.c
http://opensource.apple.com/source/CF/CF-368.18/Collections.subproj/CFStorage.c
http://opensource.apple.com/source/CF/CF-635.15/CFArray.c


 

 CFArray  

C   

C 
 malloc 

 Are pointers and arrays 
equivalent in C? 

C  0  memmove()  
 O(n)  

 O(n) 

 CFArray   

 CF-855.17  CFArray   CFArray  

CFArray  
 0  N-1  N  (compact) 

 [0, N-1] 

(immutable)  
(mutable)  CFArray  

 CoreFoundation 

 CFArray   CFArray  

struct __CFArrayDeque {

    uintptr_t _leftIdx; // 

    uintptr_t _capacity; // 

};

struct __CFArray {

    CFRuntimeBase _base;

    CFIndex _count; // 

    CFIndex _mutations; // 

    int32_t _mutInProgress;

    __strong void *_store;

};

http://eli.thegreenplace.net/2009/10/21/are-pointers-and-arrays-equivalent-in-c/
https://opensource.apple.com/source/CF/CF-855.17/CFArray.h.auto.html


 

CFArray  
 O(1) 

 

// 

const void *CFArrayGetValueAtIndex(CFArrayRef array, CFIndex idx) {

    // 

    //  CFTypeID  Core Foundation 

    CF_OBJC_FUNCDISPATCHV(__kCFArrayTypeID, const void *, (NSArray *)array, 

objectAtIndex:idx);

    // 

    //  CFTypeID  Core Foundation 

    __CFGenericValidateType(array, __kCFArrayTypeID);

    CFAssert2(0 <= idx && idx < __CFArrayGetCount(array), __kCFLogAssertion, 

"%s(): index (%d) out of bounds", __PRETTY_FUNCTION__, idx);

    CHECK_FOR_MUTATION(array);

    // 

    return __CFArrayGetBucketAtIndex(array, idx)->_item;

}

// 

CF_INLINE struct __CFArrayBucket *__CFArrayGetBucketAtIndex(CFArrayRef 

array, CFIndex idx) {

    switch (__CFArrayGetType(array)) {

    // 

    // 

    case __kCFArrayImmutable:

    case __kCFArrayDeque:

    // 

return __CFArrayGetBucketsPtr(array) + idx;    

    }

    return NULL;

}

void CFArrayInsertValueAtIndex(CFMutableArrayRef array, CFIndex idx, const 

void *value) {

    //  CFTypeID  Core Foundation 

    CF_OBJC_FUNCDISPATCHV(__kCFArrayTypeID, void, (NSMutableArray *)array, 

insertObject:(id)value atIndex:(NSUInteger)idx);

    //  CFTypeID  Core Foundation 

    __CFGenericValidateType(array, __kCFArrayTypeID);

    CFAssert1(__CFArrayGetType(array) != __kCFArrayImmutable, 

__kCFLogAssertion, "%s(): array is immutable", __PRETTY_FUNCTION__);

    CFAssert2(0 <= idx && idx <= __CFArrayGetCount(array), 

__kCFLogAssertion, "%s(): index (%d) out of bounds", __PRETTY_FUNCTION__, 

idx);

    // 

    CHECK_FOR_MUTATION(array);

    // 



    _CFArrayReplaceValues(array, CFRangeMake(idx, 0), &value, 1);

}

//  ObjC  CF_OBJC_FUNCDISPATCHV 

// 

void _CFArrayReplaceValues(CFMutableArrayRef array, CFRange range, const 

void **newValues, CFIndex newCount) {

    // 

    CHECK_FOR_MUTATION(array);

    // 

    BEGIN_MUTATION(array);

    // 

    const CFArrayCallBacks *cb;

    // 

    CFIndex idx, cnt, futureCnt;

    const void **newv, *buffer[256];

    // 

    cnt = __CFArrayGetCount(array);

    //  =  -  + 

    futureCnt = cnt - range.length + newCount;

    CFAssert1(newCount <= futureCnt, __kCFLogAssertion, "%s(): internal 

error 1", __PRETTY_FUNCTION__);

    // 

    cb = __CFArrayGetCallBacks(array);

    // 

    CFAllocatorRef allocator = __CFGetAllocator(array);

    // 

    // 256

    if (NULL != cb->retain && !hasBeenFinalized(array)) {

newv = (newCount <= 256) ? (const void **)buffer : (const void 

**)CFAllocatorAllocate(kCFAllocatorSystemDefault, newCount * sizeof(void *), 

0);

    

if (newv != buffer && __CFOASafe) __CFSetLastAllocationEventName(newv, 

"CFArray (temp)");

    

//         

for (idx = 0; idx < newCount; idx++) {        

    newv[idx] = (void *)INVOKE_CALLBACK2(cb->retain, allocator, 

(void *)newValues[idx]);

        

}        

    } else {

newv = newValues;        

    }

    // 

    array->_mutations++;

    // 

    // A:  range.location 

    // B:  range.location 

    // C:  range.location + range.length 



    // 0

B A C

    if (0 < range.length) {

//         

__CFArrayReleaseValues(array, range, false);        

    }

    // B 

    if (0) {

    //     

    //  B     

    } else if (NULL == array->_store) {

//  B         

if (0) {        

//             

//  futureCnt             

} else if (0 <= futureCnt) {        

    //         

    struct __CFArrayDeque *deque;        

    //         

    CFIndex capacity = __CFArrayDequeRoundUpCapacity(futureCnt);        

    //         

    CFIndex size = sizeof(struct __CFArrayDeque) + capacity * 

sizeof(struct __CFArrayBucket);

        

    //         

    deque = (struct __CFArrayDeque 

*)CFAllocatorAllocate((allocator), size, isStrongMemory(array) ? 

__kCFAllocatorGCScannedMemory : 0);

        

    if (__CFOASafe) __CFSetLastAllocationEventName(deque, "CFArray 

(store-deque)");

        

    //         

    deque->_leftIdx = (capacity - newCount) / 2;        

    deque->_capacity = capacity;        

    __CFAssignWithWriteBarrier((void **)&array->_store, (void 

*)deque);

        

    //  B         

            if (CF_IS_COLLECTABLE_ALLOCATOR(allocator)) 

auto_zone_release(objc_collectableZone(), deque);

}        

    } else { // Deque        

//  B  A  C     

if (0) {        

} else if (range.length != newCount) {        

    //  array A B C        

    __CFArrayRepositionDequeRegions(array, range, newCount);        

}        

    }

    // B B

    if (0 < newCount) {

if (0) {        



 CFArray  (dequeue)
 C++ STL  map 

} else { // Deque            

    //         

    struct __CFArrayDeque *deque = (struct __CFArrayDeque *)array-

>_store;

        

    //         

    struct __CFArrayBucket *raw_buckets = (struct __CFArrayBucket *)

((uint8_t *)deque + sizeof(struct __CFArrayDeque));

        

    // B  memcpy (write barrier)        

    objc_memmove_collectable(raw_buckets + deque->_leftIdx + 

range.location, newv, newCount * sizeof(struct __CFArrayBucket));

        

}        

    }

    // 

    __CFArraySetCount(array, futureCnt);

    // 

    if (newv != buffer && newv != newValues) 

CFAllocatorDeallocate(kCFAllocatorSystemDefault, newv);

    // 

    END_MUTATION(array);

}



 STL  deque  map  Core Foundation CFArray  
 _store

CFArray  
 7  100  



kCFAllocatorDefault NULL

kCFAllocatorSystemDefault CFAllocatorSetDefault

kCFAllocatorMalloc
malloc realloc free malloc

CFData CFString

kCFAllocatorMallocZone
malloc  Mac 

 iOS 

kCFAllocatorNull
kCFAllocatorMalloc

CFData CFString

KCFAllocatorUseContext

CFAllocatorCreate CFAllocator

Create

CFAllocatorCreate

CFAllocator

 A B
C B  
CFAllocatorRef  /

CFAllocatorRef   Core Foundation 
 kCFAllocatorDefault   NULL   Core Foundation “
”

 _CFArrayReplaceValues  

 

( CFArrayAppendValue )
( CFArrayReplaceValues ) ( CFArrayRemoveValueAtIndex )

 CFArray  

 NSMutableArray   CFArray  
 NSMutableArray   

NSMutableArray  

  

if (newv != buffer && newv != newValues)

CFAllocatorDeallocate(kCFAllocatorSystemDefault, newv);    

http://blog.joyingx.me/2015/05/03/NSMutableArray%20%E5%8E%9F%E7%90%86%E6%8F%AD%E9%9C%B2/


Let's Build NSMutableArray

GNUStep · NSArray

What is the data structure behind NSMutableArray?

Apple Source Code - CF-855.17

https://www.mikeash.com/pyblog/friday-qa-2012-03-09-lets-build-nsmutablearray.html
https://github.com/opensource-apple/CF/blob/master/CFArray.h
http://stackoverflow.com/questions/22591296/what-is-the-data-structure-behind-nsmutablearray
https://opensource.apple.com/source/CF/CF-855.17/CFArray.c


load   
 Github  RetVal 16 11  debug  706 <objc/runtime.h>  

 load  

load   

 Effective Objective-C 2.0 - 52 Specific Ways to Improve Your iOS and OS X Programs 
Objective-C  NSObject   
load  

 

 Class  Category  Class  Category 

 iOS Dynamic Loading  macOS 
 Class  Category 

 load   Class 

 RetVal  debug  load  
 Objective-C 

 Class  DGObject.m  load   proj  load  

 load  

+ (void)load

https://github.com/RetVal
https://github.com/RetVal


 

 _dyld_start  dyld(The Dynamic Link Editor)  Apple 
 dyld  dyld 

 load_images   images images
.so  load_images  

 Runtime  
 ImageLoader  4 

 

ImageLoader   main  

 image  

 image 

 image   

0  +[XXObject load]

1  call_class_loads()

2  call_load_methods

3  load_images

4  dyld::notifySingle(dyld_image_states, ImageLoader const*)

11 _dyld_start

dyld::notifySingle(dyld_image_states, ImageLoader const*)



  load  Draveness 

 image  image  path  slice 

 

 .dylib   .framework   image  path 
 <mach-o/dyld.h>   

image 

...

(const char *) $22 = 0x00007fff9c1f07a0 

"/System/Library/Frameworks/CoreServices.framework/Versions/A/Frameworks/Dic

tionaryServices.framework/Versions/A/DictionaryServices"

(const mach_header *) $23 = 0x00007fff9c1f0000

(const char *) $24 = 0x00007fff9c51bb10 

"/System/Library/Frameworks/CoreServices.framework/Versions/A/Frameworks/Sha

redFileList.framework/Versions/A/SharedFileList"

(const mach_header *) $25 = 0x00007fff9c51b000

(const char *) $26 = 0x00007fff9ca70d90 

"/System/Library/Frameworks/Foundation.framework/Versions/C/Foundation"

(const mach_header *) $27 = 0x00007fff9ca70000

(const char *) $28 = 0x00007fff5fbff870 

"/Users/Desgard_Duan/Library/Developer/Xcode/DerivedData/objc-

frsvxngqnjxvxwahvxtwjglbkjlt/Build/Products/Debug/debug-objc"

(const mach_header *) $29 = 0x0000000100000000

https://github.com/Draveness/iOS-Source-Code-Analyze/blob/master/contents/objc/%E4%BD%A0%E7%9C%9F%E7%9A%84%E4%BA%86%E8%A7%A3%20load%20%E6%96%B9%E6%B3%95%E4%B9%88%EF%BC%9F.md


 

 load_images   

#include <mach-o/dyld.h>

#include <stdio.h>

void listImages(){

    uint32_t i;

    uint32_t ic = _dyld_image_count();

    printf("Got %d images\n", ic);

    for (i = 0; i < ic; ++ i) {

        printf("%d: %p\t%s\t(slide: %p)\n",

               i,

               _dyld_get_image_header(i),

               _dyld_get_image_name(i),

               _dyld_get_image_vmaddr_slide(i));

    }

}

int main() {

    listImages();

    return 0;

}



 

 load_images  hasLoadMethods   load  
 section 

 

 objc-file.mm  

// load_images

//  dyld  map_images  image  +load

// runtimeLock  loadMethodLock 

extern bool hasLoadMethods(const headerType *mhdr);

extern void prepare_load_methods(const headerType *mhdr);

void

load_images(const char *path __unused, const struct mach_header *mh) {

    //  Class  load 

    // 

    if (!hasLoadMethods((const headerType *)mh)) return;

    

    // 

    //  load_images  dyld 

    // 

    recursive_mutex_locker_t lock(loadMethodLock);

    //  +load 

    {

        //  Darwin 

        rwlock_writer_t lock2(runtimeLock);

        //  +load  Class

        prepare_load_methods((const headerType *)mh);

        

    }

    //  +load  (without runtimeLock - re-entrant)

    call_load_methods();

}

//  +load 

bool hasLoadMethods(const headerType *mhdr) {

    size_t count;

    if (_getObjc2NonlazyClassList(mhdr, &count)  &&  count > 0) return true;

    if (_getObjc2NonlazyCategoryList(mhdr, &count)  &&  count > 0) return 

true;

    return false;

}



 

 Apple  __DATA   __objc_classlist  
 Objective-C  __objc_nlcatlist   Objective-C  +load  
 __mod_init_func   dyld 

 map_images  Objective-C 
 dyld 

  

 load_images   objc-runtime-new.mm   loadMethodLock   
recursive_mutex_t   C  Class

 NSRecursiveLock   NSLock   C  Runtime 
 Class  bestswifter   iOS 

 +load  Class   

//  C++ 

// 

#define GETSECT(name, type, sectname)                                   \

    type *name(const headerType *mhdr, size_t *outCount) {              \

        return getDataSection<type>(mhdr, sectname, nil, outCount);     \

    }                                                                   \

    type *name(const header_info *hi, size_t *outCount) {               \

        return getDataSection<type>(hi->mhdr(), sectname, nil, outCount); \

    }

//  dyld  images 

GETSECT(_getObjc2ClassList,           classref_t,      "__objc_classlist");

GETSECT(_getObjc2NonlazyCategoryList, category_t *,    "__objc_nlcatlist");

https://bestswifter.com/ios-lock/


 

prepare_load_methods   load  Class  load 
 Category  Class  load  Class  

schedule_class_load  

void prepare_load_methods(const headerType *mhdr) {

    size_t count, i;

    runtimeLock.assertWriting();

    

    //  Class  +load 

    // 

    classref_t *classlist = 

        _getObjc2NonlazyClassList(mhdr, &count);

    for (i = 0; i < count; i++) {

        //  remapClass 

        // schedul_class_load 

        schedule_class_load(remapClass(classlist[i]));

    }

    

    //  Category  +load 

    category_t **categorylist = _getObjc2NonlazyCategoryList(mhdr, &count);

    for (i = 0; i < count; i++) {

        category_t *cat = categorylist[i];

        //  remapClass  Category  Class 

        Class cls = remapClass(cat->cls);

        if (!cls) continue; 

        // 

        realizeClass(cls);

        assert(cls->ISA()->isRealized());

        //  load  Category 

        add_category_to_loadable_list(cat);

    }

}



 

 schedule_class_load  Class  cls 
isRealized()   RW_REALIZED   Class 

 RW_LOADED   +load  

 loadable_classes  
 load  loadable_classes_used  

 prepare_load_methods  Runtime  Class  Category 
 load 

 load   

 call_load_methods  

//  Class  load 

//  +load  cls 

//  cls  Class 

static void schedule_class_load(Class cls) {

    if (!cls) return;

    //  RW_REALIZED 

    assert(cls->isRealized());

    

    //  RW_LOADED 

    if (cls->data()->flags & RW_LOADED) return;

    // 

    schedule_class_load(cls->superclass);

    

    //  load  Class 

    add_class_to_loadable_list(cls);

    //  RW_LOADED 

    cls->setInfo(RW_LOADED); 

}



 

 call_load_methods   load  
call_class_loads    loadable_classes   
selector(load)  

void call_load_methods(void) {

    // 

    static bool loading = NO;

    //  Category

    bool more_categories;

    loadMethodLock.assertLocked();

    //  loading 

    if (loading) return;

    loading = YES;

    //  autoreleasePool 

    //  push  autoreleasePool 

    void *pool = objc_autoreleasePoolPush();

    do {

        //  load 

        while (loadable_classes_used > 0) {

            call_class_loads();

        }

        //  Category  load 

        more_categories = call_category_loads();

        //  Class 

    } while (loadable_classes_used > 0  ||  more_categories);

    //  autoreleasePool 

    objc_autoreleasePoolPop(pool);

    // 

    loading = NO;

}



 

 (*load_method)(cls, SEL_load);   load 

 C 
0.0

 

static void call_class_loads(void) {

    // 

    int i;

    //  Class 

    struct loadable_class *classes = loadable_classes;

    // 

    int used = loadable_classes_used;

    loadable_classes = nil;

    loadable_classes_allocated = 0;

    loadable_classes_used = 0;

    

    //  Class  load 

    for (i = 0; i < used; i++) {

        //  Class 

        Class cls = classes[i].cls;

        // 

        load_method_t load_method = (load_method_t)classes[i].method;

        if (!cls) continue;

        if (PrintLoading) {

            _objc_inform("LOAD: +[%s load]\n", cls->nameForLogging());

        }

        // 

        (*load_method)(cls, SEL_load);

    }

    //  Class 

    if (classes) free(classes);

}

#include <stdio.h>

#import <Foundation/Foundation.h>

void run() {

    printf("Hello World\n");

}

int main(int argc, const char * argv[]) {

    @autoreleasepool {

        void (*dy_run)() = run;

        (*dy_run)();

    }

    return 0;

}



 run   Hello World  void (*fptr)
()   run   run  

 run  

 load_method_t

 

id   cls  Class  SEL  

 load 

 Class   

 Class  load 

 Class 

 add_class_to_loadable_list  

typedef void(*load_method_t)(id, SEL);



 

 Class  loadable_classes  

 

 objc_class   isa  Class 
 Class  Class 

load 

Load Images:  dyld   image  Class
Prepare Load Methods:  load  load  
Class  Class  loadable_classes  

void add_class_to_loadable_list(Class cls) {

    // 

    // 

    IMP method;

    loadMethodLock.assertLocked();

    //  cls  getLoadMethod  load 

    method = cls->getLoadMethod();

    //  load 

    if (!method) return;     

    if (PrintLoading) {

        _objc_inform("LOAD: class '%s' scheduled for +load", 

                     cls->nameForLogging());

    }

    // 

    if (loadable_classes_used == loadable_classes_allocated) {

        // 

        loadable_classes_allocated = loadable_classes_allocated*2 + 16;

        loadable_classes = (struct loadable_class *)

            realloc(loadable_classes,

                              loadable_classes_allocated *

                              sizeof(struct loadable_class));

    }

    //  Class 

    loadable_classes[loadable_classes_used].cls = cls;

    loadable_classes[loadable_classes_used].method = method;

    // 

    loadable_classes_used++;

}

typedef struct objc_class *Class;

struct loadable_class {

    Class cls;

    IMP method;

};

http://www.desgard.com/isa/


Call Load Methods:  load 
 log 

Load   

load   app  app  main  

 non-lazy  load  
 Method Swizzling  load  Class 

 Class  load  load 

  

 Objective-C load 

NSObject +load and +initialize - What do they do?

Objective-C Class Loading and Initialization

+load VS +initialize

Objective-C +load vs +initialize

Objective-C: What is a lazy class?

https://github.com/Draveness/iOS-Source-Code-Analyze/blob/master/contents/objc/%E4%BD%A0%E7%9C%9F%E7%9A%84%E4%BA%86%E8%A7%A3%20load%20%E6%96%B9%E6%B3%95%E4%B9%88%EF%BC%9F.md
http://stackoverflow.com/questions/13326435/nsobject-load-and-initialize-what-do-they-do
https://www.mikeash.com/pyblog/friday-qa-2009-05-22-objective-c-class-loading-and-initialization.html
https://medium.com/@kostiakoval/load-vs-initialize-a1b3dc7ad6eb#.5fhb7mfip
http://blog.leichunfeng.com/blog/2015/05/02/objective-c-plus-load-vs-plus-initialize/
http://stackoverflow.com/questions/15315668/objective-c-what-is-a-lazy-class
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