a. Consuming a JSON web service 

Mobile Apps are not usually run in isolation. An organisation usually has a web presence too. 

It is possible to have a stand-alone mobile app – this might be appropriate if the app was a “shop-window” only and the data in it doesn’t change over time. 

But it is more likely that the organisation’s website WILL change over time – or at least, the data in the organisation’s database will. Ideally, we need the data to be up-to-date in both the website and the app – or in other words, we need them to share the same data source. 

However, there is a problem. In webpages, we can use server-side languages such as PHP which can query data and return the results to our web browsers. But mobile apps cannot read server-side page directly (eg php) because they are not a web browser. Therefore we cannot just load a php page.  (Do not confuse this with responsive web pages which are run in a browser on the mobile phone – this is entirely about apps)

There are a few solutions to this. One that is very popular currently is using JSON. (JavaScript Object Notation) Other modules will cover JSON in more detail. Suffice to say for this module, that JSON will output data from our database in a standard format. The mobile app can pick this up (off the web) and then you can format the data locally for the app. This means that every time the app runs, it will bring in the latest, up-to-date data. 

In this example, a database will be created on some webspace. A JSON output will be created using PHP. This is called a “REST web service” and our iOS app will then “consume” (read) the JSON data.

(REST = Representational State Transfer)

The database will store a list of staff members currently teaching in SOAC. From time to time, staff members leave, and new ones are appointed, so therefore it makes sense to use a shared database source (so the data is always up-to-date in the app)

Here is the database, which has been created using phpmyadmin on top of MySQL (more about this in the Web Development module) It is a simple database with only one table, and holds some details about the current staff of SOAC:
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This data can easily be used in a website using a bit of PHP:

[image: ]
 
This is currently live at http://www.welshdreamer.com/webview.php (web hosting space belonging to Gaynor)

Now we are going to use PHP and the same database that was used to create the webpage above to create output in JSON format:

<?header("Access-Control-Allow-Origin: *");  //make JSON public
include "conninfo.php";
$query="SELECT firstname,surname,course,photo FROM staff ORDER BY surname";
$result=mysqli_query($link $query);

$encode = array();

while($row = mysqli_fetch_assoc($result)) 
{
   $encode[] = $row;
}

echo json_encode($encode); 

}?>

The header is very important because it allows people from other websites to access your JSON data (see CORS for further info)

Now we have some raw JSON:

[
{"firstname":"Kemi","surname":"Ademoye","course":"Web Development","photo":"kemi.jpg"},
{"firstname":"Tim","surname":"Bashford","course":"Software Engineering","photo":"tim.jpg"},
{"firstname":"Carlene","surname":"Campbell","course":"Computer Networks","photo":"carlene.jpg"},
{"firstname":"Mike","surname":"Dacey","course":"Web Development","photo":"mike.jpg"},
{"firstname":"Beverley","surname":"Holland","course":"Computing and Information Systems","photo":"bev.jpg"},
{"firstname":"Kapilan","surname":"Radhakrishnan","course":"Computer Networks","photo":"kapilan.jpg"},
{"firstname":"John","surname":"Rees","course":"Business Information Technology","photo":"john.jpg"},
{"firstname":"Gaynor","surname":"Thomas","course":"Mobile Computing","photo":"gaynor.jpg"},
{"firstname":"Ian","surname":"Wells","course":"Head of School","photo":"ian.jpg"},
{"firstname":"Nik","surname":"Whitehead","course":"Computing and Information Systems","photo":"nik.jpg"},
{"firstname":"James","surname":"Williams","course":"Business Information Technology","photo":"james.jpg"}
]

As you can see, the field name and the data have been stored.



To make the JSON complete, add a tiny bit more:

echo "{\"staff\" : ";

echo json_encode($encode); 

echo "}";

Final JSON data:

{"staff" : [{"firstname":"Kemi","surname":"Ademoye","course":"Web Development","photo":"kemi.jpg"},{"firstname":"Tim","surname":"Bashford","course":"Software Engineering","photo":"tim.jpg"},{"firstname":"Carlene","surname":"Campbell","course":"Computer Networks","photo":"carlene.jpg"},{"firstname":"Mike","surname":"Dacey","course":"Web Development","photo":"mike.jpg"},{"firstname":"Beverley","surname":"Holland","course":"Computing and Information Systems","photo":"bev.jpg"},{"firstname":"Kapilan","surname":"Radhakrishnan","course":"Computer Networks","photo":"kapilan.jpg"},{"firstname":"John","surname":"Rees","course":"Business Information Technology","photo":"john.jpg"},{"firstname":"Gaynor","surname":"Thomas","course":"Mobile Computing","photo":"gaynor.jpg"},{"firstname":"Ian","surname":"Wells","course":"Head of School","photo":"ian.jpg"},{"firstname":"Nik","surname":"Whitehead","course":"Computing and Information Systems","photo":"nik.jpg"},{"firstname":"James","surname":"Williams","course":"Business Information Technology","photo":"james.jpg"}]}


This JSON data can be accessed via http://www.welshdreamer.com/jsonstaff.php


[bookmark: _GoBack]Now let’s turn to consuming this JSON data with iOS, so we can use the data in an app.

WE MUST ALLOW ARBITRARY FILES LOADS IN OUR Info.plist (see "Loading a Picture from a URL handout for details")

We need to make an asynchronous call to the JSON file. I’ll add this to viewdidLoad()
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If all has gone well, you should see “OK” (from the NSLog("OK")) in the console window at the bottom:

[image: C:\Users\sc-gt\Dropbox\Screenshots\Screenshot 2016-04-15 15.22.38.png]





Now we are going to parse our JSON data (ie get the data we want out of it)

Remove NSLog("OK") and add the following:

[image: C:\Users\sc-gt\Dropbox\Screenshots\Screenshot 2017-01-17 15.27.39.png]

We should be able to see the JSON data in the console window:

[image: C:\Users\sc-gt\Dropbox\Screenshots\Screenshot 2018-02-14 12.21.10.png]

Remember, the JSON has been loaded asynchronously. The data is NOT available to our iOS app directly as it’s in a background thread. 

Next, we will create some arrays to store the data, and then dispatch the data from the background thread into these arrays. Then they will be available to our iOS app.


First, create the arrays within the ViewController class:
[image: C:\Users\sc-gt\Dropbox\Screenshots\Screenshot 2017-01-17 15.52.32.png]

Then, parse the JSON as follows:
[image: C:\Users\sc-gt\Dropbox\Screenshots\Screenshot 2017-01-17 15.51.27.png]                        


Next, populate the arrays using DispatchQueue.main.aync This moves the data from the background thread to the arrays.
[image: C:\Users\sc-gt\Dropbox\Screenshots\Screenshot 2017-01-17 15.56.06.png]
                        



So that I can see the data in my app, I am going to use a simple Label to show the data. 
(This is to show the basic text – in the next handout, we’ll show the data in a table and include the photos too)
[image: C:\Users\sc-gt\Dropbox\Screenshots\Screenshot 2017-01-17 17.21.17.png]

Set up the label and connectit to the ViewController (CTRL+drag) . The Label should be an Outlet (labeldisplay)
[image: C:\Users\sc-gt\Dropbox\Screenshots\Screenshot 2017-01-17 17.21.45.png]


Confusingly, due to the different threads, we still have to populate the label using another asynchronous call. This is because the thread handling the JSON is outside the main thread. Place this directly after the previous DispatchQueue.main.async call, within the "do".
[image: C:\Users\sc-gt\Dropbox\Screenshots\Screenshot 2017-01-17 16.50.30.png]
Results:
[image: C:\Users\sc-gt\Dropbox\Screenshots\Screenshot 2016-04-15 16.36.09.png]





Full listing of ViewController.swift
//
//  ViewController.swift
//  test
//
//  Created by SOACMAC10 on 12/12/2016.
//  Copyright © 2016 SOACMAC10. All rights reserved.
//

import UIKit

class ViewController: UIViewController {

    var firstnames: [String] = []
    var surnames: [String] = []
    var courses: [String] = []
    var photos: [String] = []
    
    
    @IBOutlet weak var labeldisplay: UILabel!
    
    
    override func viewDidLoad() {
        super.viewDidLoad()
        labeldisplay.text="Hello"
        
        let myURL: URL = URL(string:"http://welshdreamer.com/jsonstaff.php")!
        
        let urlRequest = URLRequest(url:myURL)
        let session=URLSession.shared
        let task=session.dataTask(with: urlRequest)
        {data,response,error in
            
            let httpResponse=response as! HTTPURLResponse
            let statusCode=httpResponse.statusCode
            
            if (statusCode==200)
            {
                
                do {
                    let json = try JSONSerialization.jsonObject(with: data!, options:.allowFragments)as! [String:Any]
                    if let results=json["staff"] as? [[String:Any]]{
                        
                        for staffmember in results{
                            let fn=staffmember["firstname"] as! String
                            let sn=staffmember["surname"] as! String
                            let cs=staffmember["course"] as! String
                            let ph=staffmember["photo"] as! String
                         
                           // NSLog("Staff:%@ %@ %@ %@",fn,sn,cs,ph)
                            
                            DispatchQueue.main.async(execute: {
                            
                                self.firstnames.append(fn) //add to arrays
                                self.surnames.append(sn)
                                self.courses.append(cs)
                                self.photos.append(ph)
                            })
                        }//end for
                        
                    
                    //fill label on the main thread
                    DispatchQueue.main.async(execute: {
                            
                    var full=""
                    for i in (0..<self.firstnames.count)
                        {
                        full=full+self.firstnames[i]+" "+self.surnames[i]+" ("+self.courses[i]+")\n"
                        }
                        self.labeldisplay.text="AA"
                        self.labeldisplay.text=full
                        })
                    }
                    

                    }//end do
                catch let err{
                        print(err.localizedDescription)
                    }
                
                
            
            }
            
        }
        task.resume()
        
        
    }
 
    
    override func didReceiveMemoryWarning() {
        super.didReceiveMemoryWarning()
        // Dispose of any resources that can be recreated.
    }


}
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override func viewdidLoad() {
super.viewDidLoad()

let requestURL: URL = URL(string:"nhttp://
www.welshdreamer.com /jsonstaff.php") !

let urlRequest:NSMutableURLRequest = NSMutableURLRequest(url:
requestURL)

let session=URLSession.shared
let task=session.dataTask(with: urlRequest as URLRequest)
{data, response, error in

let httpResponse=response as! HTTPURLResponse
let statusCode=httpResponse.statusCode

if (statusCode==260)
{

NSLog("0K")
}

¥

task.resume()

// Do any additional setup after loading the view, typically
from a nib.
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do {
let json = try JSONSerialization.jsonObject(with: data!, options:.
allowFragments)as! [String:Any]
if let results=json["staff"] as? [[String:Anyll{

for staffmember in results{
let fn=staffmember["firstname"] as! String
let sn=staffmember["surname"] as! String
let cs=staffmember(["course"] as! String
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}//end for
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