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ANSWER THREE QUESTIONS OUT OF FOUR

Q1
A program has been written for a small book shop to manage their sales and stock levels. Using syntax acceptable for C++, construct a class to represent the sales controller element of this program. You should assume that a “Customer” class exists within the system that can be used manipulate customer details. In addition, it should also be assumed an “Order” class exists that may hold the values mentioned below. The created class should provide methods for the following functionalities:

i) The creation of a new order, accepting values for Customer ID, Item Code, Item Quantity, Date of Order and Ship Status, an Order ID should be generated through this process.
(5 marks)
ii) Display the current sales list, accepting a parameter to filter based upon whether an item has been shipped. 						
(5 marks)
iii) The amendment of an order in form of change of quantity, accepting arguments for an Order Id and Quantity.  					
 (5 marks)

Further marks will be given for demonstration of the correct use of attributes, constructors and methods within the class.
(5 marks)

[20 marks total]


Q2. The following code extract exhibits a small element of the controlling functionality for game elements with which a player may interact. 
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#include 
<iostream>
using
 
namespace
 std;
/*******GAME ELEMENT*********/
class
 GameElement
{
private
:
 
char
 **spritePaths;
 
int
 xCoord;
 
int
 yCoord;
 
int
 spriteIndex;
 
int
 pathCount;
public
:
 
GameElement() {
 
}
 
GameElement(
char
 **
paths
, 
int
 x
, 
int
 y
, 
int
 pCount
)
 
{
 
 
spriteIndex = 0;
 
 
spritePaths = 
paths
;
 
 
xCoord = 
x
;
 
 
yCoord = 
y
;
 
 
pathCount = 
pCount
;
 
}
 
~GameElement();
 
void
 DrawSprite()
 
{
 
 
if
 (spriteIndex < pathCount)
 
 
{
 
 
 
cout 
<<
 spritePaths[spriteIndex] 
<<
 endl;
 
 
 
spriteIndex++;
 
 
}
 
 
else
 
 
{
 
 
 
spriteIndex = 0;
 
 
}
 
}
 
void
 TranslateElement(
int
 x
, 
int
 y
)
 
{
 
 
xCoord = 
x
;
 
 
yCoord = 
y
;
 
}
};
/********************************************/
/*****************COLLECTABLE****************/
]
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class
 Collectable 
: 
public
 GameElement
{
private
:
 
int
 _score;
 
float
 _rarity;
public
:
 
Collectable();
 
Collectable(
int
 score
, 
float
 rarity
, 
char
** 
spritePaths
, 
int
 x
, 
int
 y
, 
int
 pCount
) : 
GameElement
(
spritePaths
, 
x
, 
y
, 
pCount
)
 
{
 
 
_score = 
score
;
 
 
_rarity = 
rarity
;
 
}
 
~Collectable();
 
float
 GetRarity()
 
{
 
 
return
 _rarity;
 
}
 
int
 GetScore()
 
{
 
 
return
 _score;
 
}
};
/**************************************/
void
 RenderElement(
GameElement 
*
element
);
int
 main(
int
 argc
, 
char
* 
argv
[])
{
 
char
* coinPaths[] = { 
"/sprites/coinleft.png"
, 
"/sprites/coinright.png"
, 
"/sprites/coinedge.png"
 };
 
char
* bonusPaths[] = { 
"/sprites/bonus.png"
,
"/sprites/bonusTimer.png"
,
"/
sprites/bonusExploding.png"
,
"/sprites/bonusExploded.png"
 };
 
Collectable 
*coinItem = 
new
 Collectable
(500, 0.50, coinPaths, 25, 25, 3);
 
Collectable 
*bonusItem = 
new
 
Collectable
(5000, 0.05, bonusPaths, 75, 85, 
4);
 
for
 (
int
 i = 0; i < 4; i++)
 
{
 
 
RenderElement(coinItem);
 
}
 
for
 (
int
 i = 0; i < 6; i++)
 
{
 
 
RenderElement(bonusItem);
 
}
 
return
 0;
}
void
 RenderElement(
GameElement 
*
element
)
{
]
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class
 Collectable 
: 
public
 GameElement
{
private
:
 
int
 _score;
 
float
 _rarity;
public
:
 
Collectable();
 
Collectable(
int
 score
, 
float
 rarity
, 
char
** 
spritePaths
, 
int
 x
, 
int
 y
, 
int
 pCount
) : 
GameElement
(
spritePaths
, 
x
, 
y
, 
pCount
)
 
{
 
 
_score = 
score
;
 
 
_rarity = 
rarity
;
 
}
 
~Collectable();
 
float
 GetRarity()
 
{
 
 
return
 _rarity;
 
}
 
int
 GetScore()
 
{
 
 
return
 _score;
 
}
};
/**************************************/
void
 RenderElement(
GameElement 
*
element
);
int
 main(
int
 argc
, 
char
* 
argv
[])
{
 
char
* coinPaths[] = { 
"/sprites/coinleft.png"
, 
"/sprites/coinright.png"
, 
"/sprites/coinedge.png"
 };
 
char
* bonusPaths[] = { 
"/sprites/bonus.png"
,
"/sprites/bonusTimer.png"
,
"/
sprites/bonusExploding.png"
,
"/sprites/bonusExploded.png"
 };
 
Collectable 
*coinItem = 
new
 Collectable
(500, 0.50, coinPaths, 25, 25, 3);
 
Collectable 
*bonusItem = 
new
 
Collectable
(5000, 0.05, bonusPaths, 75, 85, 
4);
 
for
 (
int
 i = 0; i < 4; i++)
 
{
 
 
RenderElement(coinItem);
 
}
 
for
 (
int
 i = 0; i < 6; i++)
 
{
 
 
RenderElement(bonusItem);
 
}
 
return
 0;
}
void
 RenderElement(
GameElement 
*
element
)
{
]
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element
->DrawSprite();
}
]
a)	Analyse the operation of the code excerpt provided. Explain the features and operation of the code in detail.						
(16 marks)
b) Show the exact output of the provided code and explain your answer.
(4 marks)
[20 marks total]

Q3. Software development as a practice has undergone a significant amount of change throughout the past two decades. This has included the transition from the more traditional unified process development methodology, to those proposed under the AGILE umbrella of methodologies.

Identify one of the methodologies or frameworks that fall within the confines of the AGILE blanket and provide details of the stages within this approach to development. Take care to note its advantages and disadvantages for specific types of systems. An evaluation of the identified method’s applicability should be given within this detailed description.

i) Reference to the AGILE manifesto				(5 marks)
ii) Brief overview of the AGILE approaches			(5 marks)
iii) Comparison between UP and AGILE				(5 marks)
iv) Typical example of development processes			(5 marks)

[20 marks total]


Q4. An online book retailer requires a new system to manage their sales process. When a customer wants to place an order with the system they must first register with the company. Upon registering, the customer must undergo a financial check. If the customer passes the financial check, their details are subject to a further check to identify whether an existing record bears the same name and address as the ones they have provided. If a matching record exists, the customer is presented with a recover account instruction. If however, the customer passes both checks their details are added to the system.

After having registered, the customer is able to place an order for a number of books not exceeding five unique items for each order. For a book to be placed within the customer’s basket, the system first checks to ensure that the requested quantity of this particular item is in stock. If there is sufficient stock and the number of unique items within the customer’s basket is below five, the item is added to the customer’s basket. After adding the required items to their basket, the customer can check out. During the checkout process, the stock level of each unique item is decremented to reflect the item quantities that have been sold. Lastly, a shipping record is created within the database for the order.

(a) 	Produce a use case diagram to illustrate the operation of the system.
	i)   Correct use of actors, actions and system domain				(4 marks)
	ii)  Identification of higher level processes					(4 marks)
	iii) Correct use of extends and includes operators				(4 marks)
										(12 marks)


(b) 	Produce a sequence diagram detailing the events that occur within the checkout process.
										(8 marks)
[20 marks total]
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