July 2018 Emerging Web Technology

ANSWERS

Question 1
(a) The revealing module design pattern, builds upon JavaScript functions and the concept of closures. All variables declared in a function are private to that function. In addition, in JS functions can be declared within functions and are also private to the function they are declared in. 

function Student(name, age)
{
    var _name = name;  private

    function DisplayDetails()  private
    {
    }
}

Functions in JS are objects themselves. To reveal or make public these variables or methods, requires the function to return an object with variables assigned to them.  For example, the variable Display is assigned the method DisplayDetails

    return {
        Display: DisplayDetails  Display is public variable set to DisplayDetails
    }

Because of the closure principle, DisplayDetails will still exist even if the original function Student is no longer required.

Although newer versions of JS now support classes, this pattern still finds a use in JS libraries where a public API is required but the internal workings need to be kept private.

It can be called either as a self-invoking function or by using the new operator which in JS produces the same result.
(5 Marks)

(b) 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. 
(5 Marks)

Students should provide examples that look something like this:

XML
<product>

<type>cd</type>
<title>cd</title>
<tracks>
<track>Track1</track>
<track>Track2</track>
<track>Track3</track>
</tracks>
<singer>Some Singer</singer>
<price>8.99</price>
</product>

JSON
{
"type": “cd”,
"title": “Some Music CD”,
“tracks”: [“Track1”, “Track2”, “Track3” ], 
“singer”: “Some Singer”
“price”: 8.99 
}
(8 Marks)

(c) Any of the following are possible:
Allow server to validate form contents
Context sensitive content  content changes based on user actions or preferences
Dynamically change images
Interactive searching or editing of data (usually from a database) 
Periodically update displayed data (polling)
Read RSS content
Mashups (combine data from multiple sources) Google Maps
Dynamic style  change colours, fonts, etc

jQuery hides the complexity of coding AJAX making using AJAX must simpler.
Cross browser support is provided by jQuery.
jQuery provides significant advantages in handling the DOM, and is fairly industry standard.
(7 Marks)

Question 2

(a) Students should elaborate on constructors being methods used to initialise the objects attributes during instantiation. Attributes should be encapsulated in a class by only making them available to methods declared inside the same class using the keyword private when declaring them. Methods can also be made private for the same reason. A static attribute is only created once and is shared by all object created from that class (or child class), while a static method is not associated with the object but the class and has to be invoked through the class name.
(3 Marks Each = 9 Marks)

Students should discuss the Singleton design pattern.
(6 Marks)

(b) Single page applications are more dynamic and more closely mimic traditional Applications by enabling the user to perform multiple operations from the same page or switch between components/data without leaving the webpage. Student can elaborate on :
· Look and feel (perhaps better usability)
· Greater interactivity
· Higher productivity
A limitation might be the time to load libraries, the need for the browser to have JS enabled, lack of familiarity with interface, etc.
								(10 Marks)

Question 3
(a) A REST Web service follows four basic design principles:
· It uses HTTP methods explicitly (GET, POST, PUT and DELETE).
· It is stateless.
· It exposes directory structure-like URIs.
· It transfers XML, JavaScript Object Notation (JSON), or both.
(5 Marks)

REST asks developers to use HTTP methods explicitly and in a way that's consistent with the protocol definition. The basic REST design principle establishes a one-to-one mapping between Create, Read, Update, and Delete (CRUD) operations and HTTP methods. 
· To create a resource on the server, use POST.
· To retrieve a resource, use GET.
· To change the state of a resource or to update it, use PUT.
· To remove or delete a resource, use DELETE.
(6 Marks)

POST and PUT are expected to have request bodies.
GET, PUT and DELETE can have parameters specified as name value pairs in the URI used.

 (4 Marks)

(b) Same Origin Policy (SOP): The policy permits scripts running on pages originating from the same site to access each other's methods and properties with no specific restrictions, but prevents access to most methods and properties across pages on different sites. The term "origin" is defined as the domain name, application layer protocol, and (in most browsers) TCP port of the HTML document running the script. Two resources are considered to be of the same origin if and only if all these values are exactly the same.
(4 Marks)

In the figure, the browser can be seen using two webservices A & B directly rather than at the webserver that provided the webpage. 
									(1 Marks)

Either
Two methods can be used to prevent the error being seen. First the services A & B could be consumed by the webserver, so the browser makes a request to the webserver rather than going directly to webservices themselves. 
Or
The webserver acts as an intermediary.Since SOP is about security, an alternative approach is to allow the browser and webservice provider to negotiate access. Cross Origin Resource Sharing (CORS) achieves this by adding some custom headers to the HTTP Request/Response that allows the webservice to control access and signal back to the browser that access has been granted.
									(5 Marks)
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