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Seminar Review Meetings
• Next weeks seminar meetings:
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Topic Group Presentation Discussions
MapKit, CoreLocation Group 8 18.11.19, first group 11.11.19

Debugging in Xcode and Instruments Group 4 18.11.19, second group 11.11.19
SiriKit Group 2 19.11.19, second group 12.11.19

Extensions & Inter-App communication Group 5 19.11.19, first group 12.11.19
WatchOS Group 14 25.11.19, second group 18.11.19
Swift UI Group 11 25.11.19, first group 18.11.19

Scene Kit Group 7 26.11.19, first group 19.11.19
GameplayKit Group 9 26.11.19, second group 19.11.19

RealityKit & Reality Composer Group 1 09.12.19, first group 02.12.19
Networking on iOS Group 6 2.12.19, first group 25.11.19

ClassKit Group 3 2.12.19, second group 25.11.19
Bringing People into AR Group 13 09.12.19, second group 02.12.19

Core Data Group 10 3.12.19, first group 26.11.19
Core ML + Create ML Group 12 3.12.19, second group 26.11.19



Querying Web Content
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1. Create Url


2. Request Data with API keys


3. Create a Swift model 


4.Decode JSON


5. Update UI



Working with the Web

• Request Types:


• Most common are GET and POST


• Headers (e.g. User-Agent)


• Body
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https://itunes.apple.com/us/app/keynote/id409183694?mt=12
Protocol Subdomain Domain Path Query

• URL:

https://itunes.apple.com/us/app/keynote/id409183694?mt=12


Create a URL
• URL:
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let url = URL(string: "https://www.apple.com")!

• Create a data task and the request:

let task = URLSession.shared.dataTask(with: url) { (data,
    response, error) in
    
    if let data = data {
        print(data) // 46472 bytes 
    }
}
task.resume()

runs on a background thread



Create a URL
• URL:
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let url = URL(string: "https://www.apple.com")!

• Create a data task and the request:

let task = URLSession.shared.dataTask(with: url) { (data,
    response, error) in
    
    if let data = data {
        if let string = String(data: data, encoding: .utf8) {
            print(string) // html code
        }
    }
}
task.resume()
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Working with an API

Simon Voelker, Philipp Wacker: iOS Application Development8

NASA Astronomy Picture of the Day (APOD) API

https://api.nasa.gov/api.html#apod

https://api.nasa.gov/api.html#apod


• Use the demo key DEMO_KEY to get the image of the day 

9

Working with an APOD API

let url = URL(string: "https://api.nasa.gov/planetary/apod?api_key=DEMO_KEY")!
let task = URLSession.shared.dataTask(with: url) { (data, response, error) in
    if let data = data,
        let string = String(data: data, encoding: .utf8) {
        print(string)
    }
}
task.resume()

Simon Voelker, Philipp Wacker: iOS Application Development



Modify a URL with URL Components

extension URL {
    func withQueries(_ queries: [String: String]) -> URL? {
        var components = URLComponents(url: self,
                                       resolvingAgainstBaseURL: true)
        components?.queryItems = queries.flatMap
            { URLQueryItem(name: $0.0, value: $0.1) }
        return components?.url
    }
}
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let url = URL(string: "https://api.nasa.gov/planetary/apod?api_key=DEMO_KEY")!

let baseURL = URL(string: "https://api.nasa.gov/planetary/apod")!

let query: [String: String] = [
    "api_key": "DEMO_KEY"
]

let url = baseURL.withQueries(query)!
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Working with an APOD API
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let baseURL = URL(string: "https://api.nasa.gov/planetary/apod")!

let query: [String: String] = [
    "api_key": "DEMO_KEY"
]

let url = baseURL.withQueries(query)!
let task = URLSession.shared.dataTask(with: url) { (data,
    response, error) in
    if let data = data,
        let string = String(data: data, encoding: .utf8) {
        print(string)
    }
}

task.resume()
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NASA Astronomy Picture of the Day App
1. Create Url


2. Request Data with API keys


3. Create a Swift model 


4.Decode JSON


5. Update UI
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• The PhotoInfo model:
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The Swift model

struct PhotoInfo: Codable {
    var title: String
    var description: String
    var url: URL
  

    enum Keys: String, CodingKey {
        case title
        case description = "explanation"
        case url
    }
    
    init(from decoder: Decoder) throws {
     … 
    } 
}
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NASA Astronomy Picture of the Day App
1. Create Url


2. Request Data with API keys


3. Create a Swift model 


4.Decode JSON 


5.Update UI
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Decode JSON
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let baseURL = URL(string: "https://api.nasa.gov/planetary/apod")!

let query: [String: String] = [
    "api_key": "DEMO_KEY",
  
]

let url = baseURL.withQueries(query)!
let task = URLSession.shared.dataTask(with: url) { (data,
    response, error) in
    if let data = data,
        let photoInfo = try? jsonDecoder.decode(PhotoInfo.self,from: data) {
           print(photoInfo)
                 }
    }
}

task.resume()



Decode JSON
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  func fetchPhotoInfo() -> PhotoInfo {
        let baseURL = URL(string: "https://api.nasa.gov/planetary/apod")!
        
        let query: [String: String] = ["api_key": "DEMO_KEY",]
        
        let url = baseURL.withQueries(query)!
        let task = URLSession.shared.dataTask(with: url) { (data, response, error) in
            let jsonDecoder = JSONDecoder()
            if let data = data,
                let photoInfo = try?
                    jsonDecoder.decode(PhotoInfo.self, from: data) {
                return photoInfo   
            }     
 }        
        task.resume() 
  }  Unexpected non-void return value in void function



Completion Handler
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func performLongRunningOperation(completion: @escaping () ->
    Void) {
    // Code that performs a long running operation
    completion()
}

func performLongRunningOperation(completion: @escaping (String) -> Void) {
    // Code that performs a long running operation that creates a `result: String` 
variable
    completion(result)
}

func performLongRunningOperation(completion: @escaping (String,
    Int, Data) -> Void) {
    // Code that performs a long running operation that creates `result: String`, 
`code: Int`, `data: Data` variables
   completion(result, code, data)
}



Decode JSON
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    func fetchPhotoInfo(completion: @escaping (PhotoInfo?) -> Void)
    {
        let baseURL = URL(string: "https://api.nasa.gov/planetary/apod")!
        let query: [String: String] = ["api_key": "DEMO_KEY",]

        let url = baseURL.withQueries(query)!
        let task = URLSession.shared.dataTask(with: url) { (data,
            response, error) in
            let jsonDecoder = JSONDecoder()
            if let data = data,
                let photoInfo = try? jsonDecoder.decode(PhotoInfo.self, from: data) {
                completion(photoInfo)
            }  
    else {
                print("Either no data was returned, or data was not serialized.")
                    completion(nil)
            }
        }
        task.resume()
    }



self.fetchPhotoInfo { (photoInfo) in
            
          // Do stuff with photoInfo  
           } 

 override func viewDidLoad() {
        super.viewDidLoad() 

        self.fetchPhotoInfo { (photoInfo) in
                 if let photoInfo = photoInfo { 
                
                      // Do Something with the photoInfo 

              }
            
        } 

}

Decode JSON
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NASA Astronomy Picture of the Day App
1. Create Url


2. Request Data with API keys


3. Create a Swift model 


4.Decode JSON 


5.Update UI
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self.fetchPhotoInfo { (photoInfo) in
            
          // Do stuff with photoInfo  
           } 
self.fetchPhotoInfo { (photoInfo) in
            if let photoInfo = photoInfo {
                self.title = photoInfo.title
                self.descriptionLabel.text = photoInfo.description
              
            }
            
        }

Update UI
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Main Thread Checker: UI API called on a background thread: : -[UILabel setText:] …

URLSession.shared.dataTask(with: url) { (data,response, error) in 
…



Multi Threading in iOS

• Run multiple tasks at the same time


• Run slow or expensive tasks in the background 


• Free the main thread so it responds to the UI
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Synchronous and Asynchronous
• Synchronous


• One task completes before another begins


• Ties up the main thread (main queue)


• Asynchronous


• Multiple tasks run simultaneously on multiple threads (concurrency)


• Tasks run in the background thread (background queue)


• Frees up the main thread
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Grand Central Dispatch

• Allows your app to execute multiple tasks concurrently on multiple threads 


• Assigns tasks to "dispatch queues" and assigns priority


• Controls when your code is executed
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Grand Central Dispatch
• Main queue


• Created when an app launches


• Highest priority


• Used to update the UI and respond quickly to user input


• Background queues


• Lower-priority


• Used to run long-running operations

Simon Voelker, Philipp Wacker: iOS Application Development26



Dispatch Queue
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DispatchQueue.global(qos: .background).async {
    // Do some background work
    DispatchQueue.main.async {
        // Update the UI to indicate the work has been completed
    }
}
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Grand Central Dispatch 
Demo
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self.fetchPhotoInfo { (photoInfo) in
            if let photoInfo = photoInfo {
                DispatchQueue.main.async {
                    self.title = photoInfo.title
                    self.descriptionLabel.text = photoInfo.description
                 }
            }
        }

Update UI
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   func updateUI(photoInfo: PhotoInfo) {
        let task = URLSession.shared.dataTask(with: photoInfo.url,
                  completionHandler: { (data, response, error) in
                      if let data = data, let image = UIImage(data: data) {
                         DispatchQueue.main.async {
                            self.title = photoInfo.title
                            self.imageView.image = image
                            self.descriptionLabel.text = photoInfo.description
                          }
                     }
                })
      task.resume()
   }

Update UI
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NASA Astronomy Picture of the Day App
1. Create Url


2. Request Data with API keys


3. Create a Swift model 


4.Decode JSON into swift type


5. Update UI
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• Show an activity Indicator:

@IBOutlet weak var activityIndicatorView: UIActivityIndicatorView! 

… 

// While Loading 
self.activityIndicatorView.startAnimating() 

… 

// Loading completed 
self.activityIndicatorView.stopAnimating() 
self.activityIndicatorView.isHidden = true

Work with a slow Network connection
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Network Activity Indicator
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iOS: Network Link Conditioner



Network Activity Indicator
The Network Link Conditioner is part of the “Additional Tools for Xcode” package.


You can download it from the Apple Developers page.
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MacOS: Network Link Conditioner

https://developer.apple.com/download/more/?q=Additional%20Tools

