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User Instructions

File Testing Mode

To run in file testing mode run the file ‘Vending Machine – file input.exe’ in the root of the CD.
When the simulation starts type in one of the filenames given above or the name of a file that you have created. The file must be in the same directory as the .cpp file if you are running the program from within Visual C++ or it must be in the same directory as the .exe file if you are running the simulation by itself. If the test file is not located in the same directory then you may type in the full address of the file such as c:\test\test.txt.

Once the simulation is started the menu options will be read from the file, to stop the whole sequence being run immediately and rolling off the top of the screen there is a pause between each menu option to allow the user to read the responses from the program. To advance to the next menu option press any key on the keyboard.

Keyboard Input Mode

The keyboard only input version of the simulation is compiled in the root of the CD with the file name ‘Vending Machine – keyboard input’.
There are two ways of running the simulation with keyboard input, firstly by simply entering the letter ‘k’ when prompted for a file name. Secondly by commenting out line 44 in the source code (openFile(&exit);). The second option will no longer prompt the user for a filename but requires re-compiling and linking the program.

Once the program has loaded simply type the number of the desired menu option. In this mode there is no pause between menu options that requires a key press to continue the running of the program. This is because the program pauses naturally waiting for the next key press and this pause allows the user to read any output from the program.

Design Notes

Program Design
This program will be written around a state machine loop. This is because state machine loops are easy to implement and debug. State machines provide a function that controls the execution of other functions and this function is always in memory. This allows us to declare variables in this function as we can be sure the variables will be kept alive for the entire duration that the program runs. As these are local variables they must be passed to the other functions that are run that will need them.
Data Structures

Two arrays are defined; coins and items, to hold information on the stock level of coins and items in the machine. The coins array is 3 dimensional, the first dimension to hold the value of the coin (e.g. 10p, 20p, 50p), the second array is the number of coins in the machine at that time and the third array is the re-stock item for the coin. This varies from coin to coin as 50p’s are not required for change so they are simply emptied when the machine is re-stocked.

The items array holds records called item. These hold all of the information about the items such as the number of the item used for identifying it through the program, the stock level of the item and the name of the item (e.g. Coffee, Tea and Hot Chocolate).
The following functions will be used in the program:

Function Flow Chart:
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See function definitions below for variables passed and function interfaces.
State Machine
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Menu Options

The customer will only be shown menu items that are valid. For example if there is no stock left of a particular item then that menu option will not be shown, if it is not possible to insert any more of a particular coin than this menu option will not be shown. Similarly the select item options will only be shown when the customer has put in enough money.

I did consider showing the select item options before the user has put in enough money then dispensing the item as soon as they have put in enough money. This implementation has a few problems associated with it. Firstly it is not the usual way a vending machine works so will not be what the customer is useful. Secondly a situation could arise where one person could select an item and leave, the next person who comes along would automatically be given this item when they have put their money in even if they did not want it. There are ways around this such as having a time out but this would not be a watertight solution so I have decided not to allow the user to select an item before they have put in enough money.
System Specification

Constants

A number of constants have been defined in the simulation. Although these are global definitions the fact that they are constants mean that the values cannot be altered by functions in the program.

These constants have been defined so that it is quick and easy to alter how the simulation behaves. If we want the simulation to hold more items we just change the intMaxItemLevel constant for example.
intDrinkPrice

Current value 30. This sets the price of the drinks held by the machine
intMaxCoinLevel

Current value 10. Sets how many of each type of coin the machine can hold.
intMaxItemLevel

Current Value 5. Sets how many of each item the machine can hold and the re-stock level for each of the items held by the machine.
intMaxItems

Current value 3. Sets how many different types of item the machine holds. If this value is changed the items in the items array must also be updated in the main() function. If this value goes above 3 the menu structure must be changed to accommodate the extra options.
intMaxCoins

Current value 3. Sets how many different types of coin the machine holds. In a similar way to the above constant if this value is changed the coins array must also be updated in the main() function. Also if this value goes above 3 the menu structure must be changed to accommodate the extra options.
Item
{int intItemNumber; int intStockLevel; string strItemName;}
This record structure holds all of the information about the different items held by the machine.

main()
This function will house the state machine loop and call the other functions. This function will also be where all variables will be declared that are needed by more than one function. In this way the variables are not global, and are held in the function that is always running. This way the variable values are not lost when the function comes to an end. When another function needs to alter one of these variables a pointer to the variable will be passed to that function. If the value of the variable is required the variable will be passed normally.

Variables / Arrays defined:

items
Item items[intMaxItems]; An array of the different items in the machine. The intMaxItems variable is a constant defined globally. This is necessary as this variable is needed for the function definitions and throughout the program.


Add more detail on which elements hold what

Coins
coins[intMaxCoins][4]; An array to hold values, stock levels and restock levels of coins held by the machine.

coins[index][0] = coin value


coins[index][1] = stock level of coin


coins[index][2] = restock level of coin


coins[index][3] = number of coins entered by current customer

intNextState
Used for recording which state will be executed next, i.e. state 1 executes the function displayMenu()
intCredit
Records the credit that the customer has. This is used to decide if the customer has inserted enough money to purchase any items, also used to find out how much money should be refunded if the sale is not completed
exit
Initially set to false this variables controls the sate machine loop. If this variable is set to true the state machine loop will end and the program will exit.
openFile
(bool *exit);
This function is called when the simulation is in file testing mode, the function opens the test file so that it is ready to have menu choices read from it. If the file  is not successfully read then the user is asked if they wish the simulation to exit or for the simulation to continue in keyboard mode.

Passed Variables

*exit
Passed as pointer so that if the file was not successfully opened and the simulation is to exit this variable can be set to true to stop the state machine loop.
insertMoney

(int *intNextState, int *intCredit, int (*coins)[intMaxCoins][4], struct Item items[]);
This function displays a menu allowing the customer to select which coin they will insert. When a coin is selected it’s value is added the customers credit and the stock level is updated in the coins array. 

If all items are out of stock the insert coin menu options are not shown as there is no point inserting money.
Passed variables:

*intNextState
This variable is passed as a pointer so that it can be changed by the function to indicate to the state machine which state should be ran next. This variable is passed to all of the other functions so will not be described again.
*intCredit
Passes the current credit that the customer has as a pointer so that the credit level can be updated.
(*coins)
(*coins)[intMaxCoins][3]Passed to update the number of coins held.

Items
Item items[] Passed so the function knows if there are any items in stock.
selectItem()
(int *intNextState, int *intCredit, struct Item (*items)[intMaxItems], int (*coins)[intMaxCoins][4]);
This functions displays a menu of items to select from and when an item is selected it is dispensed if there is enough change, the item is in stock and the person has entered enough money. Giving change is handled by the giveChange function below which returns a Boolean value indicating if change was successfully dispensed or not. If this value is true then the item is dispensed, if the value is false the item is not dispensed and any money entered is refunded.
The select item menu options area only available if the item is in stock.

Passed Variables
*intCredit
Passes the current credit that the customer has as a pointer so that the credit level can be zeroed if the item is successfully dispensed.
(*coins)
(*coins)[intMaxCoins][4] Passed so that the array can be passed onto the giveChange function and the coin levels updated.
(*items)
(*items)[intMaxItems] Passed to allow stock checking and updating
bool giveChange
(int *intCredit, int (*coins)[intMaxCoins][4]);
This function checks that change can be given and dispenses it. If change is given then it returns true, if change cannot be given it displays a message saying so and returns false.

Passed Variables

*intCredit
Passed so that the value of change given can be subtracted from the customers credit. Also passed so that the value of change that needs to be dispensed can be calculated.

(*coins)
(*coins)[intMaxCoins][4] Passed so that the coin levels can be updated when change is given.
refundMoney
(int *intNextState, int *intCredit, int (*coins)[intMaxCoins][4]);
This function refunds the customer’s credit if they decide not to go through with the sale. The credit level is re-set and the coins array is updated.
Passed Variables
*intCredit
Passes the current credit that the customer has as a pointer so that the credit level can be set to 0 when money entered is refunded.
(*coins)
(*coins)[intMaxCoins][4] Passed so that the function knows what coins the user has entered and so that the level of coins can be updated when they are refunded.
reStock
(int *intNextState, int *intCredit, int (*coins)[intMaxCoins][4], struct Item (*items)[intMaxItems]);
This resets all of the stock levels for the coins and items in the machine. The coin levels are reset to the re-stock level held in the coins array. The items are re-stocked to the maximum level of 5.

Passed Variables

*intCredit
Passed so that customer credit is set to 0.
(*coins)
(*coins)[intMaxCoins][4] Passed to update coin levels
(*items)
(*items)[intMaxItems] Passed to update stock levels
display
(int *intNextState, int coins[][4], struct Item items[]);
This function displays the stock level of all items in the machine and the amount of what type of change in the machine.
Passed Variables

coins[][4]
Passed to get amount of and break down of change
items[]
Passed to get stock levels

quitProgram
(int *intNextState);
This function asks the user if they wish to leave the program. If they answer no they are returned to the menu. If they answer yes the program terminates.
Special Contributions

I have tried to write this program in a way that would allow it to be easily changed to include more types of item, more types of coin and higher maximum levels of coins and items. I have done this by declaring constants at the beginning of the program that can be easily modified. To increase the maximum number of any types of coin that can be inserted simply change the intMaxCoinLevel constant, similarly the intMaxItemLevel, currently set to 5 can easily be increased so that the machine can hold higher stocks of item.

To include more types of coin they simply have to be added to the array in the main() function and the intCoinMaxCoins constant increased to however many types of coin there are. There is a slight complication with this as the menu’s would no longer work due to the fact that numbers 0 – 9 have already been used up with other options, if we were to add more coin types or more item types we would have to re-structure the menu system. Apart from this it is a simple matter to increase the types of coins and items held.

I have made this possible by through the program not referring to any particular coin value or item type but instead getting the value from the relevant array or looping through the relevant array, because of this if the arrays are changed the rest of the program will adapt to the changes in the items held by the machine.

Lastly I have made it easy to test the simulation with a variety of test files and with the keyboard. The user is asked which test file they would like to run at start up meaning that the program does not have to be re-compiled whenever a different test file is used. Also the simulation can be tested with keyboard input by inputting ‘k’ at the filename prompt. Again this is done without having to re-compile and link the program.

Future Work

I assume this section is for ideas, suggestions or preferences for coursework 2. Personally I would like to be able to write a 3d rendering program in C++. I realize this may be beyond the scope of the course and not suitable for all students. However I am hoping to become a game developer when I have completed this course and this would be a useful project to show prospective employers. I have already done some research for this and have written a program in visual basic (http://www.pricklythistle.com/prjRender3D.exe) to get me started. However mist game developers use C or C++ so it would be more suitable to rewrite this in C++ which I intend to do anyway and it would be ideal if I could do it for my coursework.

Test Files

basics.txt

This test file performs the following menu items:

· Inserts 10p and 20p coin

· Displays totals to show they have increased

· Re-stocks machine

· Displays totals to show levels returned to normal

· Enters 10p and 20p coin

· Dispenses item number 1

· Displays totals, re-stocks and displays totals again

· Exits

This file tests the simulation’s ability to keep track of the number of coins the user has entered, the total number of cons held by the machine, the stock of items and the ability to re-stock the machine.

itemb4money.txt

Menu options

· Select item 1

· Insert 10p and 20p coin

· Select item 4 

· Exit

Tests what the simulation does if a user selects an item before entering money.
refund.txt

Menu items entered:

· Enter 10p and 20p coin

· Show levels, refund, show levels

· Enter 3 10p coins

· Show levels, refund, show levels

· Enter 50p coin

· Show levels, refund, show levels

· Exit

This test the simulations ability to refund the coins that the user has entered.

stock.txt

Menu items performed:

· Enter 50p coin

· Select Item 1

· Repeat 5 times to exhaust stock of item 1

· Insert 50p
· Try to select item 1 again

· Exit

Tests that the simulation does not try to dispense an item when it is out of stock.

allstock.txt

Menu items performed:
· Insert 50p and dispense item 1 5 times so item 1 is out of stock

· Insert 2 20p and select item 2 5 times so item 2 is out of stock

· Insert 50p and select item 3 5 times so item 3 is out of stock

Tests what the simulation does when all items are out of stock.
fullcoin.txt

Menu options:

· Insert 3 10p coins

· Select item 1

· Insert 3 10p coins (cannot enter all 3 as 10p’s full)

· Select item 4

· exit

Tests that the simulation will only hold a maximum of 10 of each coin type.

10pchange.txt

Menu options:

· insert 2 20p coins
· select item

· repeat twice to empty 10p coins by dispensing change

· insert 50p coin

· select item

· repeat 7 times to empty 20p coins and leave room to insert more

· insert 2 20p coins

· select item

· repeat 4 times to empty 10p coins

· exit

This test that the simulation dispenses 10p in change when required to. Also tests that when unable to give 10p change (no 10p’s left) it cancels the sale and refunds the money entered.

20pchange.txt

Menu options:

This tests that the simulation will dispense 20p change when required to. It also tests that when there are no 20p coins left the simulation will dispense 2 10p coins instead. Finally it tests that when there is no change left the simulation cancels the sale and refunds any money entered.
· Insert 50p

· Select item

· Repeat 8 times

· Exit

Tests that simulation will dispense 20p in change either with 1 20p coin or with 2 10p coins.

40pchange.txt

Menu options:

· Insert 20p

· Insert 50p

· Select item

· Repeat 5 times

· Display totals

· Insert 20p

· Insert 50p

· Select item

· Repeat 3 times

· Exit

Again this shows that the simulation is able to dispense 40p in change both as 2 20p coins and 1 20p coin and 2 10p coins.

Appendix A: Research Work

For this project I did quite a lot of research on the internet looking for details of how to do certain aspects of the project in C++. Generally I did not find what I was looking for through general web searches but I posted some questions in the Visual C++ forum at tek-tips.com and got some very useful responses. Threads in which I asked questions on this site can be seen here:

http://www.tek-tips.com/userthreadparticipate.cfm?handle=Roaders
I also used my C++ text book:

The Complete Reference, C++ Third Edition, Herbert Schildt.

Appendix B: Design Approach

The design approach I took was based on the Evolutionary delivery model. In this way I could perform the preliminary requirements analysis and design the system core  and then produce different version of the software for each deliverable each version having more functionality.
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