May 2018 Emerging Web Technology

ANSWERS

Question 1
(a) Students should discuss the use classes (e.g. Position), constructors, attributes and properties.
(6 Marks)

The use of interfaces (IDrawable) and abstract classes (Shape).
(5 Marks)

The use of class inheritance.
 (1 Marks)

(b) The crucial bit of the code is that this is an array of IDrawable objects that can all be drawn by iterating through them calling the same method Draw().
class Picture
{
[bookmark: _GoBack]    private _shapes: IDrawable[];

    constructor(shapes: IDrawable[])
    {
        this._shapes = shapes;
    }

    Draw(): void
    {
        for (let i in this._shapes)
        {
            this._shapes[i].Draw();
        }
    }
}										(5 Marks)

(c) Students should provide examples that look something like this:

XML
<Employee>
        <name>Fred Bloggs</name>
         <department>Engineering</department>
         <roles>
   <role>Designer</role>
               <role>Programmer</role>
               <role>Tester</role>
                    </roles>
        <email>fred.blogs@company.com</email>
        <telephone>01523847983</telephone>
</Employee>

JSON
{
"name": “Fred Bloggs”,
"department": “Engineering”,
“roles”: [“Designer”, “Programmer”, “Tester” ], 
“email”: “fred.blogs@company.com”,
“telephone”: “01523847983” 
}
(8 Marks)



Question 2

(a) Student should elaborate on the following:
REST Web services follow four basic design principles:
Uses HTTP methods explicitly.
It’s stateless.
Exposes directory structure-like URIs.
Transfers XML, JavaScript Object Notation (JSON), or both.
REST asks developers to use HTTP methods explicitly and in a way that's consistent with the protocol definition
This basic REST design principle establishes a one-to-one mapping between Create, Read, Update, and Delete (CRUD) operations and HTTP methods. According to this mapping:
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.
POST and PUT are expected to have request bodies.
GET, PUT and DELETE can have parameters specified in the Requests URI .... Name/value pairs

(15 Marks)

(b) REST services can be used in conjunction with AJAX to allow dynamic single page applications to be created. Student can expand on uses of AJAX.
(5 Marks)


(c) server-side proxies…solution provided works because the services are accessed via the web server that served the web application. Thus, the connections are across the same origin.
Same Origin Policy: 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
To use services directly use Cross Origin  Resource Sharing (CORS).
(5 Marks)










Question 3

(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 expand upon:
Batch Layer
Handles data in batches
Large datasets
Stores all raw dataset
Pre-computes batch views on the master dataset
Store an immutable dataset
Store a constantly growing dataset
Compute arbitrary functions on the dataset
Scales by adding more servers
Slow because it processes large datasets !!
Serving Layer
A specialised distributed database
Loads the view produced by the Batch Layer so that they can be queried
Automatically swaps in batch views when new ones become available – making up to date results available
Supports batch updates (large blocks of data written at once) and random reads
Doesn’t support random writes
Makes the database extremely simple
Queries will be based on data which is a few hours old
· New data takes time to propagate through the batch layer and into the serving layer
· We will need to fix this high latency using the speed layer
Speed Layer
he speed layer compensates for the few hours it takes for the batch layer to pre-compute the batch view used by the serving layer 
Similar to batch layer but the speed layer computes views on the data it receives  Giving us Low Latency Reads and Updates
Unlike the batch layer, it only uses current data not all the data that has ever been received
Update the views as it receives the data instead of re-computing the views from scratch as the batch layer does
Incremental rather than batch processing

batch view = function(all data)	 slow
real-time view = function(real-time view, new data)
query = function(batch view, real-time view)   fast
Resolve queries by merging batch and real-time views
 (Marks 12)


(c) Batch Layer: Master dataset – cannot withstand corruption
Speed Layer: Real-time views – high turnover so any errors are quickly discarded as more data arrives
Serving Layer: Any errors introduced by this layer into the batch views are overwritten because the views are regularly rebuilt from the master dataset
Eventual Consistency  we can use an approximate algorithm in the speed layer and an exact algorithm in the batch layer. As the data propagates into the batch view, the approximation gets corrected. Thus, if we need to we can trade-off accuracy for performance in the speed layer.

(Marks 5)
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