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ANSWER ALL QUESTIONS

Question 1

(a) Appendix 1 contains basic Typescript code illustrating a number of OOPs concepts such as classes, inheritance and interfaces. Using the code provided, describe and illustrate how these concepts are supported in Typescript. 
(Marks 7)

Describe the code provided and demonstrate how it must be modified and extended to allow employees to be added to the workspace so that all the employee names can be displayed.
(Marks 5)

(b) There are two formats used to transfer data over AJAX, XML and JSON.
i. Discuss the advantages of using JSON over XML
(Marks 5)

ii. Provide an example showing how the following data would be formatted in both XML and JSON.

Student:
name: Fred 
age: 22
likes: “Football”, “Basketball”, “Reading”
dislikes: “Cooking”, “Apples”, “TV”
favnumbers: 1, 44, 6
(Marks 8)



Question 2

(a) Explain how AJAX is used to dynamically read data from a webserver, including the role of the JavaScript (e.g.the XMLHttpRequestObject) and the difference between using the GET and POST methods.
(Marks 10)

(b) A company is developing a web application that requires the continuous retrieval of data to update live statistics being displayed on their customer’s web page. Although, they have a significant number of customers, the changes to the statistics are fed to the users at regular intervals of 40s. They are investigating two techniques for implementing a solution, that either involve the client-side pulling the data or the server pushing the data to the client. 

· Evaluate both approaches. (You may provide appropriate diagrams)
(Marks 8)
· Select one and argue the case for your selection in this scenario.
(Marks 7)


Question 3

(a) Explain why the most popular choice of web service for a web application is REST based. 
(Marks 5)

Include in your discussions the mapping of CRUD operations to REST.
(Marks 6)

Identify the HTTP methods that require data to be placed in the URL and/or request body.
(Marks 4)

(b) [bookmark: _GoBack]A company wishes to create a simple single page stock control web application using a MVC-like JavaScript framework. An example of such a framework is shown in (Figure 1). The application is required to allow a manager to add a new type of product the company now sells, add stock when it arrives, remove it when it ships and search for products by stock number or by category. The manager obviously needs to be able see the stock levels of products in the warehouse. Since this is the companies first attempt at such an application they are not familiar with terms such as “view”, “model”, “collection”, “router/controller” etc. Describe a possible design for this applications by selecting appropriate views, models, etc, such as an Add New Product Type View which is used to provide details of a new product to be sold by the company. 
(Marks 5)

Include discussion of all terms that you use. For example, if you are referring to a “Model”, explain why such a class is important and how it syncs data back to the server (you may reference figure 1 in your discussions).

 (Marks 5)
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[bookmark: _Ref462245563][bookmark: _Ref462245665]
Figure 1 A fundamental MVC framework

Appendix 1:

interface IEmployee
{
    Work(): void
}

class Person
{
    private _name: string;

    constructor(name: string)
    {
        this._name = name;
    }

    public GetName(): string
    {
        return this._name;
    }

    public HaveFun(): void
    {
    }
}

class SoftwareDeveloper extends Person implements IEmployee
{
    constructor(name: string)
    {
        super(name);
    }

    public Work(): void        // Developer is writing software
    {
    }
}

class WorkPlace
{
    private _employees: IEmployee[] = [];

    public Display(el: JQuery): void
    {
        var html: string = "";

        el.html(html);
    }
}

var work: WorkPlace = new WorkPlace();

work.AddEmployee(new SoftwareDeveloper("Fred"));
work.Display($("#display"));


Diwedd/End


ANSWERS

Question 1
(a) The students should discuss the use classes, inheritance and interfaces. 
(7 Marks)
They need to modify the IEmployee interface, add a new method to allow an employee to be added to the workplace and put a loop in the Display() method.
(5 Marks)



interface IEmployee
{
    GetName(): string
    Work(): void
}

class Person
{
    private _name: string;

    constructor(name: string)
    {
        this._name = name;
    }

    public GetName(): string
    {
        return this._name;
    }

    public HaveFun(): void
    {
    }
}

class SoftwareDeveloper extends Person implements IEmployee
{
    constructor(name: string)
    {
        super(name);
    }

    public Work(): void
    {
        // Writing software
    }
}

class WorkPlace
{
    private _employees: IEmployee[] = [];

    public AddEmployee(employee: IEmployee): void
    {
        this._employees.push(employee);
    }

    public Display(el: JQuery): void
    {
        var html: string = "";
        for (var employee of this._employees)
        {
            html += employee.GetName();
        }

        el.html(html);
    }
}

var work: WorkPlace = new WorkPlace();

work.AddEmployee(new SoftwareDeveloper("Fred"));
work.Display($("#display"));

(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)

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

XML
<student>

<name>Fred</name>
<age>22</age>
<likes>
<like>Football</like>
<like>Basketball</like>
<like>Reading</like>
</likes>
<dislikes>
<dislike>Cooking</like>
<dislike>Apples</like>
<dislike>TV</like>
</dislikes>
<favnumbers>
<number>1</number >
<number >44</number >
<number >6</number >
</favnumbers >
</student>

JSON
{
"name": “Fred”,
"age": 22,
“likes”: [“Football”, “Basketball”, “Reading” ], 
“dislikes”: [“Cooking”, “Apples”, “TV”],
“favnumbers”: [1, 44, 6] 
}
(8 Marks)

Question 2
(a) Student should describe how HTTP Request and Response are triggered by using XMLHTTPRequestObject in JavaScript. The GET method places data sent to the server in the URL and the POST method places the data in the body of the request.
(10 Marks)
(b) Students should elaborate on the Push and Pull techniques. With Pull the JS in the browser uses a timer and AJAX to periodically read the server, while the Push method causes the server to keep a connection open the client and so that it can send data to the client as changes occur. The Pull method reduces the load on the server because the server is not maintaining connections and the work of requesting new data occurs in each client. The Pull method can work well if the changes occurring in the data are fairly predicatable i.e. the user can wait for any changes rather than immediately being sent them. (4 Marks)
 The Push method (such as Comet) increases the load on the server because it has to maintain a connection to every user. (4 Marks).
The best approach in this scenario is the Pull method because the data is provided at regular intervals rather than sporadically which also suggests that it not time critical. Furthermore, given the number of user is “significant” the Pull method puts more of the load on the client-side reducing the server load  (7 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) A model is a building brick of any MVC application, which contains data, provides validation, performs access control, and implements specific business logic required by an application. You often need to work with a number of models, which can be organized in a collection. A collection is more than just a JavaScript array. Backbone provides various useful methods to work with it. Models and collections can communicate with a REST server to get or post a number of models. Controllers defines the methods called when routes are matched in the Router.
1. User navigates to a webpage in the application or clicks on a hashed (#url) link in single page application.
2. The Router executes the associated method in the Controller which selects a View
3. The controller fetches a Model object(s) ….
4. ….and syncs it using AJAX with a REST webservice to populate it with values from the associated database entry(ies)
5. The Model cause the View to update itself by…..
6. ….. rendering the Model values (and hence the changes) using the DOM
7. The user sees the updated data in the View displayed on webpage
8. The user changes the data, submits the form, etc and…
9. ….the DOM causes an event that invokes a function on the View
10. The view writes the change to the Model causing the Model to….
11. ….write changes back to the database using the REST webservice (alternatively, the view/controller might wish to invoke a sync to control when all the writes are made)
12. The View may request the controller to load a different View, etc.
(5 Marks)

Students should provide appropriate rationale for Models, Collections and View they require. Example include but are not limited to:
Part/Product Model supporting CRUD operations to read and write to REST service
Stock Collection to read and write to REST service
Add Stock View
Remove Stock View
Search Selection View
Search Results View
Single Product View with Change Stock Level support
(5 Marks)
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