CS12
Introduction to Programming Using Visual Basic
HW #5


Introduction
In this final project you will be working with making decisions.  You will also be working with making changes to your form from within the program.  This will make the program easier to play and showing how these types of changes can make your program more user friendly.  The following write-up includes many screen shots.  Your program should come as close as possible to the look and feel of these screen shots.  Note:  When I wrote the program I mistyped the text of the Roll Dice button so that the screen shots say Roll Die instead of Roll Dice.  Your version should say Roll Dice.
How the Game is Played

The player comes to the table and established how much money he is willing to play with.  This represents his initial holdings (his stake, if you will) (e.g., $1,000.00).  Before each round the player determines how much of his holdings he wants to bet for this round (e.g., $25.00).

Once the bet has been made the player rolls a pair of dice (standard six sided dice with face values going from 1 to 6).  If the dice sum to 7 or 11 the player wins, he gets back the money he bet plus an equal amount from the bank.  If the dice sum to 2, 3, or 12 the player loses, he loses his bet.  In both of these cases a new round begins.
If the player rolls any other value he neither wins nor loses at this time.  The sum of the dice becomes his point.  He continues to roll the dice until he either rolls a sum equal to his point or rolls a 7 or 11 (craps).  In the first case the player wins getting back his original bet plus the amount equal to his original bet.  In the second case the player loses his bet.  In both of these cases a new round begins.

Play continues until the player runs out of money (highly likely) or decides to take the money and run.
Data Declarations
You will want to declare some global variables (variables which will be used by more than one Sub procedure or Function).  These variables represent:

1. The amount of money the player is playing with (his current holdings).

2. The value of the current bet.

3. The point value that the player is looking for.

4. The state of the round.  This will be a Boolean value (firstRoll) which is True if this is the first roll of the round or False if this is a subsequent roll of the round (i.e., waiting to make the point or get craps).

Program States

As the program progresses it goes through various states.  It is important to keep track of the state because the appearance of the form will vary depending on the state.  We shall use strings to represent the various states.  These strings will be “holdings”, “bet”, “first”, and “next”.
Random Numbers and Rolling Dice

To simulate the rolling of dice we will be using a random number generator.  Each die can show a value between 1 and 6.  So we need to be able to generate integer numbers between 1 and 6.  Visual Basic provides a function (rnd()) to generate random floating point values between 0.0 (inclusive) and 1.0 (exclusive).  Let us, then, take the result of this function and multiply it by 6 (the number of face values).  The result will be a floating point value between 0.0 (inclusive) and 6.0 (exclusive).  If we add 1 (the smallest face value) to this value we get a floating point value between 1.0 (inclusive) and 7.0 (exclusive).  If we use this value as an argument to the function Int() the returned value will be a floating point value representing the greatest integer number which is less than or equal to the argument (i.e., the number is always rounded down).  Finally, converting this floating point value to an integer value gives us an integer value between 1 and 6 (both inclusive).  You will write a Function named rollDie which will implement this functionality.  It will return a value as described above.  (Since this is fairly complicated I will give you the statement):

return CInt(Int(rnd() * 6 + 1))
By default random number generation always generates the same random sequence.  However, we would rather have a truly random sequence so that each time we play we get different results.  To get this truly random sequence we must call the Sub procedure Randomize().  This will be done in the reset procedure described below.
Adding Lines to the ListBox

When adding lines to a list box using the lstBox.Items.Add(message) procedure there is a problem if the number of lines in the list box exceeds the space for the list box.  The list box will automatically insert a vertical scroll bar on the right, however, any new lines are hidden (i.e., the scroll bar is set to the top of the list).  This is not user friendly.  To solve this problem we will always insert new messages at the top of the list instead of the bottom of the list.  To do this use the following statement:


lstBox.Items.Insert(0, message)
This will push all of the current lines down and insert this message at the top of the list.
Detailed Description of Procedures Used in This Program

btnQuit_Click

This procedure will End the program (cause the Form to Close).
btnReset_Click

To get a truly random sequence we must call the Sub procedure: Randomize().

Each of the global variables (described above) must be assigned their appropriate initial values.

You also want to clear the contents of the list box.

See Fig. 1 which represents the Form at startup before the Reset button is clicked.  See Fig. 2 which represents the Form after the Reset button is clicked.  The form is now set up for the state where the user is asked to enter his initial holdings.  All state transitions will be implemented by the Sub procedure setState(newState).  For this event procedure the final step will be to set the state to the “holdings” state.

setHoldings(value)

This is a utility Sub procedure.  It will assign the parameter to the holdings global variable, format, as currency, the value and copy it to the Holdings text box, and display in the list box a message of the form: “Your holdings: $1,000.00” (modify the value to represent the current holdings).
rollDie()

See above discussion about rolling the dice.

btnBet_Click()
The Bet button actually has two purposes (and two text values).  It is used to set the holdings value and to place a bet.  In the “holdings” state the text of the button will read “Set Holdings”.  In the “bet” state the text of the button will read “Bet”.  Therefore, when the user clicks on this button we check the text value of the button to see what action we should be taking.

If the value of the button’s text is not “Bet” then we should check to make sure that the user has entered a value in the holdings text box (i.e., the value of the text box should not be an empty string (“”)).  If it is an empty string then display a message box with the text: “Please enter the value of your initial holdings.”.  Set the state to “holdings” by calling setState(“holdings”).  Then return from the event procedure.  If the text box is not empty (we trust that it contains numeric information) then convert the text in the text box to a Double value and pass it as the argument to the setHoldings() procedure.  Finally, set the state to “bet” by calling setState(“bet”). See Fig. 3.
If the value of the button’s text is “Bet” then we should check to make sure that the user has entered a value in the bet text box. (“”)).  If it is an empty string then display a message box with the text: “Please enter the value of your bet.”. .”.  Set the state to “bet” by calling setState(“bet”).  Then return from the event procedure.  If the text box is not empty (we trust that it contains numeric information) then convert the text in the text box to a Double value and assign it to the global variable bet.  You should also check to see if the bet is greater than the current holdings.  If it is then display a message box with the message: “Your bet cannot exceed your holdings.”.  Reset the bet variable to 0.0.  Clear the contents of the bet text box and set the focus to the bet text box and then return from the event procedure.  If all has worked well then display a message to the list box indicating “Your bet: $25.00” (modify the value to represent the current bet).  Adjust the holdings by calling setHoldings(holdings – bet).  Finally, set the state to “first” by calling setState(“first”).  See Fig. 4.
At this point all of the text boxes have been marked as Read Only and the Roll Dice button has been selected as the Accept Button.

btnRoll_Click()
This event procedure is where the main action takes place.  We have defined the rollDie() function previously.  Here we declare two variables (die1 and die2) and assign the results of calling the rollDie() function to each of them.  A third variable (dice) is set to the sum of the values from die1 and die2.  Display the message: “You rolled: 7” (modify the value to represent the current value of the dice) to the list box.  What happens next depends on the state of the firstRoll variable.

If firstRoll is True then the behavior further depends on the value of the dice.  There are three cases to consider:

Case 7 or 11:

Display the message “A Winner!” to the list box.  Set the holdings (use the Sub) to the value holdings + bet * 2 (you have already reduced the holdings by the bet so you get your bet back plus an equal amount more).  Set the state (use the Sub) to “bet”.  See Fig. 5.
Case 2 or 3 or 12:

Display the message “A Loser!” to the list box.  You lose your bet (which has already been deducted from your holdings so that no further action is needed here).  Set the state (use the Sub) to “bet”.

Otherwise:

Set the global variable point to the value of the dice.  Display the message “Your point is 6” (modify the value to represent the current value of the dice).  Set the state (use the Sub) to “next”.

If firstRoll is False then the behavior further depends on the value of the dice.  There are also three cases to consider:

Case 7 or 11:

Display the message “Craps! You lose.” to the list box.  You lose your bet (which has already been deducted from your holdings so that no further action is needed here).  Set the state (use the Sub) to “bet”.  See Fig. 6.
Case point:

Display the message “You made your point! You win.” to the list box.  Set the holdings (use the Sub) to the value holdings + bet * 2.  Set the state (use the Sub) to “bet”.  See Fig. 7.

Otherwise:
Display the message “Continue…” to the list box.

setState(newState)

In this procedure you make sure that the state of the Form is correct for the state you are entering (as defined by the argument).  The following changes should be made for the selected state:
Case “holdings”:

· txtHoldings is cleared and marked read/write.

· txtBet is cleared and marked read only.

· btnBet.Text is set to “Set Holdings” and enabled.

· btnRoll is disabled.

· The Form’s Accept Button is set to btnBet.
· txtStatus.Text is set to “Enter Holdings…”.

· txtHoldings is given the focus (i.e., the input cursor is set to this text box).

Case “bet”:

· txtHoldings is marked read only.

· txtBet is marked read/write.

· btnBet.Text is set to “Bet” and enabled.

· btnRoll is disabled.

· The Form’s Accept Button is set to btnBet.
· txtStatus.Text is set to “Enter Bet…”.

· txtBet is given the focus.

Case “first”:

· txtBet is marked read only and the Text is set to the value of the bet global variable (formatted as currency).

· btnBet is disabled.

· btnRoll is enabled.

· The Form’s Accept Button is set to btnRoll.
· txtStatus.Text is set to “First Roll”.

· firstRoll is set to True.
· btnRoll is given the focus.

Case “next”:

· txtStatus.Text is set to “Next Roll”.

· firstRoll is set to False.
Otherwise:

· Display a message box with the message “Invalid game state: ” followed by the state string.

· Terminate the program.
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Figure 1 – Initial state of Form.
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Figure 2 – State of Form after Reset button is clicked.
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Figure 3 – State of Form after Holdings has been set.
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Figure 4 – State of Form after Bet has been set.
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Figure 5 – Winning on the first roll.
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Figure 6 – Losing trying to make your point.
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Figure 7 – Making your point.
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