Bakery stock/sales tracker
Your goal is to build an object-oriented program which will track the stock a bakery has remaining, and their associated prices.  The bakery has several requirements:
· The system should track, and be able to display, how much has been made in total sales for a product.
· The system should track, and be able to display, how much has been made in sales for all products.
· The system should track, and be able to display, what the most profitable product is (largest amount of money made).
· The system should track, and be able to display, what the best-selling product was (total number of sales).
· The system must be capable of handling modifications to prices for bakery items while the program is running.
· This should not affect the above calculations.  E.G. if the bakery sells 10 doughnuts at 50p each, then change the price to 60p and sell 5 more, their total doughnut sales should be £8.  In a poorly-designed system, this could easily be incorrectly calculated as £7.50.
· Hint: you don’t necessarily need to log how many of each item was sold at a specific price.
· The system must keep track of the stock remaining of each item.
· It should not be possible to buy an item which is out of stock.
· It must be possible to add more stock as more items are baked.
· It must be possible for a user to be able to log sales in the system during operation.
· This should modify sales and stock-related values.
· It should be possible to request a printout of either specific, or all statistics during operation.
· The system must have a menu-based system to interact with the listed functionality.
The bakery sells the following items, and the following initial prices:
	Item
	Initial Price (£)

	Bread (loaf)
	1.10

	Doughnut
	0.50

	Scone
	0.30

	Croissant
	0.60

	Cake (special occasions)
	(no fixed price – changes per item)



Your task is to build this system for the bakery.  This task will likely seem overwhelming at first – don’t panic.  We’ll break the problem down into pieces, over several lectures if necessary, and build small components of the system at a time.




Break down the problem
This is a big problem – the largest we’ve (so far) tackled in class.  So let’s break this down into chunks of functionality.  
1) Read the problem brief as many times as necessary to understand what you’re being asked to do.
2) Write down the problem in your own words (I suggest doing this on paper rather than digitally).
3) Link these problems to things you already know about programming (again, write it down).
4) Make sure you’re clear about the pieces of data you need to solve each problem.  Hint: these are likely to become attributes.
5) Re-write each problem in order of difficulty.
6) Write down how you think you might structure your classes.  You might want to use the format described below.
7) Draw a menu prototype – how will the menu work?  Plan it out on paper.
8) Start implementing.  Pick the easiest problem first, implement it in code, test it thoroughly, then move on to the next step.  Repeat until complete.  This is definitely easier said than done, of course!
Drawing classes
When you reach the stage of needing to draw out your classes, there’s a format used as part of “Unified Modelling Language” (UML) which may help you.  You do not necessarily have to use this format, but you’ll be studying it next year, so it may be a good idea to get a head start.  It’s easy to understand.
You represent your class by 3 stacked rectangles.
The top rectangle contains the name of the class.
The middle rectangle contains the attributes for the class.
The bottom rectangle contains the methods for the class (which includes the constructor, destructor and any properties).  
Each attribute and method represent its accessibility with either a – for private, or + for public.  Attributes and methods are structured a little bit unusually.  Attributes are written in the form:
Accessibility Name: Type
e.g. 
-_numLegs: int
While methods are written:
Accessibility Name(Parameters): Return Type
e.g. 
+SetNumLegs(numLegs: int): void


For example:
[image: ]
[bookmark: _GoBack]The class is called “Cat”, it contains one attribute, an integer called _numLegs which is private, and 4 public methods: a getter/setter (property) for _numLegs, a constructor (note the name and lack of return value) and a method called “Meow” which takes nothing and returns nothing.  It is denoted that the attribute is private, and the methods are public by the – and + symbols.
Helpful hints
· You’ll find you’re grouping a lot of pieces of data relating to a single bakery item together.  As such, you will very likely want to make a class for this.  Note that you can store a reference to a class in another class, just as you would any other piece of data.  In your attributes section, you can do:
BakeryItem* doughnut;
BakeryItem* bread;
Etc.  Remember to call new on them somewhere!
· Do this in chunks.  Can’t over-emphasis this enough.  Pick a part of the system, get it working, test it thoroughly.  Once done, pick another part to add to the previous, test this and repeat.  Start easy – solving the easy problems will often simplify the harder ones.
· Spend most of your time working through this on paper rather than mashing the keyboard when you don’t understand the problem.
· Re-read this document as many times as you need to genuinely understand what you’re required to do.










Extension work
This is a problem intended only for those who’re very far ahead, and who want a real challenge.  Don’t attempt this unless you’re relatively confident and do not worry if you can’t complete it.  This is definitely more second year standard work.
Modify the system to allow the bakery to modify the actual items they offer in the system.  This would mean that they would be able to include as many different baked products as they like, all at different prices, and all being considered in the generated statistics.  It should be possible to add and remove products at will (handle this in the stats in a logical way) and perform all the bakery actions listed above on them.
Hint: you will need a List<>.
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