 (
JavaScript Object Notation
) (
1
)
 (
JavaScript Object Notation
) (
2
)

JavaScript Object Notation
Advanced Web Development


11/21/2012
Swansea Metropolitan University
Mike Dacey



JavaScript Object Notation

We have already seen that one-off objects in JavaScript can be created using object literals e.g.

        var myCar2 = {
            "doors": 2,
            "colour": "blue"
        };

        // We can also store arrays in object literals
        var carOptions = {
            "doors": [ 2, 4 ],
            "colours": [ "red", "green", "blue" ]
        };

JavaScript Object Notation (JSON) is nothing more than the mixture of object and array literals. Compared to XML, JSON produces much less data and it is easier to use because it is native JavaScript. JSON doesn't have variables it just consists of the values. For example, the above in JSON is

{
"doors": [ 2, 4 ],
"colours": [ "red", "green", "blue" ]
}

Note: the variable and the closing semicolon are not required, giving us just a string of information about an object.

Obviously JSON is used to store or send information. Later we’ll use AJAX to receive JSON data and then use it on the client side, and we’ll see how AJAX can interface with a REST web service to exchange this data. Finally, a database technology Mongo DB uses a JSON like format called Binary-JSON (BSON) to store data.

To convert the JSON data to a JavaScript object, use the eval() function but you must add parenthesis around the JSON string.

// In JavaScript single and double quotes are equivalent 
var jsonString = 
           '{ "doors": [ 2, 4 ], "colours": [ "red", "green", "blue" ] }';
     
var myOptions = window.eval( "(" + jsonString + ")" );

The eval() function is very fast. However, it can compile and execute any JavaScript program, so there can be security issues. Therefore, eval() should only be used when the source is trusted and competent. In web applications over AJAX XMLHttpRequest, communication is permitted only with the same page (origin), so it is trusted. But it might not be competent. If the server is not rigorous in its JSON encoding or if it does not scrupulously validate all of its inputs then it could deliver invalid JSON text that could be carrying dangerous script. 
The eval() function would execute the script, causing untold damage.

To defend against this, a JSON parser should be used. A JSON parser will recognize only JSON text, rejecting all scripts. In browsers that provide native JSON support, JSON parsers are also much faster than eval(). There are loads of libraries for parsing JSON, take your pick from http://www.json.org/. We will use json2.js found at http://www.json.org/js.html.

<script src="Scripts/json2.js" type="text/javascript"></script>

var carOptions = {
  "doors": [ 2, 4 ],
  "colours": [ "red", "green", "blue" ]
};

var jsonString;
var myOptions;

// Convert the object literal to JSON
jsonString = JSON.stringify(carOptions);

// Convert the JSON back to a JavaScript object.
myOptions = JSON.parse(jsonString);

Note:
The jQuery library doesn’t have an equivalent of stringify() but the equivalent to convert JSON back to JavaScript is:

myOptions = $.parseJSON(jsonString);   (or jQuery.parseJSON(jsonString);)


In JavaScript, you can also create an array of objects equivalent to a database table.

// JavaScript allows you to create an array of objects
var arrayObj = [
  { "name": "Mike", "age": 21 },
  { "name": "Tom", "age": 22 }
];

// Get the first JavaScript student object from the array
var student = arrayObj[0];

In JSON this data looks like this:

[
  { "name": "Mike", "age": 21 },
  { "name": "Tom", "age": 22 }
];

Of course, you can just loop through the data to read each student entry:

var jsonString;
var arrayObj;
var student;

// JSON can also provide an array of objects
jsonString = '[ { "name":"Mike", "age":21 }, { "name":"Tom", "age":22 } ]';

arrayObj = JSON.parse(jsonString);

for (var i = 0; i < arrayObj.length; i++)
{
  student = arrayObj[i];    The next student object
}

Later we will see support for JSON in AJAX.Net, ASP.Net, PHP and ASP.Net MVC. 

JSON and JavaScript Classes

When we send data across the network, only the attributes are typically passed not the methods (for security to prevent rogue script). In any case, for readability reasons we would like to map the JSON to a JavaScript class e.g. to "send" a C# object to the browser.

The JSON for student object might look like this:

{ "name": "Mike", "age": 21 },

Say our corresponding JavaScript class looks like this:

function Student() { }

Student.prototype =
{
    name: "",
    age: 0,

    GetName: function ()
    {
        return this.name;
    },

    GetAge: function ()
    {
        return this.age;
    }
}

The question becomes how do we copy the JSON data into the object?

A solution is to use the jQuery extend() method this copies the attributes and methods of one object into another. If attributes have the same name (key) they are overwritten in the destination object. Also, if the source contains other arrays or objects a reference would normally be copied so both source and destination would end up pointing using the same arrays and objects. Change them in the destination and you also change them in the source. We don’t want this because the source is a temporary object storing the JSON data we received.  A deep flag must be set to true in order to do a recursive copy of all the objects and arrays contained in the source.

For example, say we receive some JSON data (represented here by a string of JSON data called jsonString) that we want to use to set the values of some Student object.  First we can parse the JSON to an object called jsonData and then we can use this object to set the values of the Student object by using $.extend() like this:


var jsonString = '{ "name":"Mike", "age":21 }';
var jsonData = JSON.parse(jsonString);

var student = new Student();                             Create object
$.extend(true, student, jsonData);                       Copy the data

window.alert("Student obj name " + student.GetName());   Use a method

Note: 
You might be able to merge the prototype object into the json object instead, so you just add the methods to the existing object. Not sure, experiment for yourself:

$.extend(true, jsonData, Student.prototype);



