May 2019 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 Counter(initialCount)
{
    var _count = initialCount;  private

    function Count()  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 Next is assigned the method Count()

    return {
        Next: Count  Display is public variable set to Count
    }

Because of the closure principle, the returned object and the associated Count() method will still exist even if the original Counter object 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.
(8 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)

(c) Provides type checking
Compiles to JS so is compatible with all browsers
Polyfills the missing JS syntax
Provides OOP functionality beyond that currently supported by JS
[bookmark: _GoBack](7Marks)

Question 2

(a) 
Volume
Terabytes, Petabytes and beyond
Variety						
Structured, semi-structured (e.g. JSON) and unstructured data
Includes images, audio, video, etc.
Velocity
Real-time or near real-time stream of data

(Marks 8)
(b) Student should elaborate on the following:
Map function takes input and creates intermediate key value pairs, in the figure this is shown as the Map function taking individual sentences and converting them into to word and count pairs, with the count set to one for each word. Performance can be improved by using a Combiner to aggregate the counts for each key during this mapping phase. During the Shuffle and Sort phase, the key value pairs with the same key are collected and sorted together so that all pairs with the identical key can be passed to the same Reduce function. In the figure, this means that the pairs where the key is the same word are collected. The Reduce function, aggregates the values in the pair which in the provided figure entails obtaining a total count of the appearance of each word.

The Map and Reduce functions are distributed across tasks running on multiple machines. Thus there is no central point of failure, the process load is distributed and the solution is scalable since multiple additional machines can be added to allow more tasks to be run in parallel.

										(Marks 12)
(c) Never update or delete data just add more!!
Human fault tolerance  never overwrite good data
Simplicity   only need the ability to append new data (now primary keys, etc. required)
										(Marks 5)
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.
(8 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.
(8 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) Browser (Client) periodically requests data from the web server using JS timer and AJAX. Requests are made continuously and the server sends a response even if there is no new data for the client. This is known as a Pull technique because the browser is regularly pulling down content from the server. Each HTTP Request is itself an overhead. Polling can produce a constant heavy load on the server, making it difficult to scale up this approach for a large consumer base.

Web server periodically (or when data is modified) sends new data to the browser, the server is said to “Push” content to browser. Client (browser using AJAX) opens connection to server to make HTTP Request as normal. Server holds the connection open until either it has information to send to client or a timeout occurs (usually 10s). Server can send several pieces of data back in the response. When server closes connection, the client reopens the connection by making another Request….long polling doesn’t eliminate “polling”. The delay reduces the requests made from the client (compared to normal polling – the Pull method) by allowing the server to push more data to the client as required. Reduces the number of redundant requests made by the client that the server would respond to with no data.
									(5 Marks)
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