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Specific Aims
Project Impementation and Test Plans
The specific aims for this period is to formulate the implementation and testing plans of our project. Our ultimate goal is to create a program that simulates a game of Texas Hold’em poker. This will allow the user to practice against players with skill levels of the user’s choice. In designing and creating this game, when the final project is complete we hope to provide basic training for real life poker games. 
Also in this section the naming convention for functions, classes and variables will be discussed and used. The agreed upon nomenclature for the code of this project is for classes the first letter of each word will be uppercased (ExampleClass). For naming functions the first letter of every word will be uppercased unless it’s the first word in the name of the function (exampleFunction). This same naming style also goes for the variables that will be used in this program. For polymorpheism the agreed upon naming style is return type class name “::” method name followed by parameters and their types 

(void ExampleClass::exampleFunction(ExampleClassType *variable). Also the format agreed upon to put comments in the code will be /*…(some comment)…*/.
Background Information

Overall Introduction
Texas Hold’em is a form of poker in which all players get two hole cards, which only the player knows. Then, all the players use up to 5 community cards to make their best five card hand. For a brief description of how the game of Texas Hold’em’s is carried out along with different ways to win please see reference item # 16.

Intro To Project Personnel
The two groups are Graphical/User Interface and Artificial Intelligence.


Graphical/User Interface: Monarch, Ikhan, James


Artificial Intelligence: Kwang, Graham, Devin
Each of us will be assigned a specific project part, however most of the time we will be helping each other out with coding, algorithms etc. the following section contains the separate parts that group members are working on and how the plan to implement and test there individual parts.
State Diagram
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Graphic user interface – James Cefaratti
How each Function Works
Button
int getX();

int getY();

void setX( int newX );

void setY( int newY );

int getHeight();

void setHeight( int height );

int getLength();

void setLength( int length );

void drawButton( BITMAP* skin );

bool clicked();

BITMAP* getButtonSkin();

void setSkin( BITMAP* buttonSkin );

int getButtonID();

void setButtonID( int buttonID );

This block of prototypes is for the Button class. It has all the methods needed to know its own bounds, such as getX, getY, getHeight, and getLength. All the set methods are for setting up the button’s position on the screen and for setting up its bounding box. The drawButton(…) function is for actually drawing the button on the screen. This function makes a call to an Allegro function. The clicked() function is a function that first decides if the mouse is positioned over the button, and then if the mouse has been clicked. This function also makes a call to an Allegro function. getButtonSkin returns the current graphic used for the button. setSkin sets the button’s graphic to something different. The last two functions are for identifying buttons. It is like a button index. This is used when a button is moved using setX and setY. When the button is moved, it remains on the screen unless the screen is updated. When the screen is updated it knows which buttons are on it using the button id and also redraws them. The screen stores each button in an array and then retrieves it using the button ID. 
Saving a game will probably not require a separate class but will probably just be a function in the main program. The save game function will look something like this:

saveGame( Player players[], int numbers[], Hand hands[], Deck deck, String filename )

Each save game will store all the current information about the table. It will need an array of players that will contain information about each player at the table, it will need an array of integers that stores all the current numbers on the table such as pot size, chip count, and position at the table. There will need to be an array of hands that stores the information about each player’s hand. Also, there will need to be a deck to store information about the current deck. Load game will be very similar.

loadGame( String filename);
This will just read the information into the game exactly the same way it was saved. When this function is called it will also have to setup the game screen and then use the information in the file to setup all the players positions and chip counts correctly. 
Screen          
void drawScreen( BITMAP* background);

Button addButton( Button button );

void updateScreen( BITMAP* background, Button button );

The previous functions are primarily for putting the background graphics on the screen and for updating the screen when a change has been made. In this specific case it only has to keep track of buttons, but later on it will need to contain information about all graphics on the screen. It might also contain Player addPlayer( Player players ), but this is more for the integration process.

Modular Testing
Button();
Possible Errors: 

An error can occur when a bitmap image can not be found. This is error is caused by Allegro’s code that loads an image file. There is no way to catch the exception or to account for it. Since all the images in the game: the buttons, background graphics, etc. are all static, this does not have to be accounted for. As long as all the images are loaded with the correct filename to begin with, there will be no problem displaying them later on. In this case, in fact, all images will be preloaded because it is not too expensive to do it this way.

Save/Load();
Possible Errors:

Since the data that is saved and loaded has to be in a specific order the code has to account for the fact that data may have been saved in the wrong order. In this case, values could be read into the wrong variable type and could crash the program. When data is saved and loaded it should be checked to make sure it is of the right type and everything is in the right order. If the file is out of order and types are wrong, the program should not crash completely. There should be an initial check to make sure the date is valid. If it is not there should be an output to the user that the save file is corrupt. There should be an option to delete this file from the save game list.

Another error could come from a save file being deleted. This exception should also be handled by the program. A message should be displayed to the user that there was an error reading the file and it may no longer exist. There should be an option to remove this file from the save game list.

Certain filenames are invalid on the windows OS and these should be checked. For example, a filename shouldn’t start with “/”. In this situation a message should be sent to the user that the filename is invalid and the name should be typed again.

Last, files should be checked to see if they are empty. If a file is empty, the program should not try to load that file and should instead tell the user that the file is empty and give the option to delete that file from the list. 
Functionality & Player Icons - Monarch Shah

How each Function Works
TableFunctionality
show bubble();

hide bubble();

The two methods above show the bubble when necessary and hide the bubble when necessary.

TableFunctionalityPlayer();

getPlayer(Player playerName);

setPlayer();

setPosition(setX, setY);

getaction(Action actionBox);

showBubble(Action a);

hideBubble();

The getPlayer(Player playerName); function gets the name of the player who clicked on any of the action buttons. The setPlayer() function sets the player name. The setPosition(setX, setY) function sets the position where you want to show the action taken bubble or conversation bubble. The getaction(Action actionBubble) function creates a bubble to display the action chosen by the player,  and as stateded earlier the showBubble(Action a); function show a bubble displaying that action taken by the player. The hide bubble(); function does the same as the previous one by hiding the bubble.

playerIcon(player playerName, Icon pIcon);

This function will most likely be a part of the player class and will be the icon of the users choice or be randomly selected for AI use.

Modular Testing
getPlayer(Player playerName);

setPlayer();

setPosition(setX, setY);

getaction(Action actionBox);

showBubble(Action a);

hideBubble();

playerIcon(player playerName, Icon pIcon);

The above functions will be tested by calling each function and passing the necessary parameters and seeing what takes place.

Best Hand Algorithm – Graham Gimbert
How each Function Works
CardNode* CardNode::getNext();
CardNode* CardNode::getPrev();
CardNode* CardNode::getDown();
CardNode* CardNode::getData();
void CardNode::setNext(CardNode *temp);
void CardNode::setPrev(CardNode *temp);
void CardNode::setDown(CardNode *temp);
CardNode::CardNode(Card *temp, Cardnode *tnext, Cardnode *tprev, Cardnode *tdown);
All of the previous functions were in the scope of the class CardNode, the node type class needed for the implementation of the CardList class. All of the functions in the previous block of prototypes were getters, setters, or the constructor. All of the previous functions will use try-catch blocks in order to catch errors.

CardNode* CardList::getHead();
CardNode* CardList::getNext(CardNode *temp);
CardNode* CardList::getPrev(CardNode *temp);
CardNode* CardList::getDown(CardNode *temp);
int CardList::getSize();
void CardList::insert(CardNode *temp);
CardList::CardList();
All of the functions above belong to the CardList class. The class is responsible for sorting the input and then outputting the best hand when needed. The getter and setter functions are just calls to the CardNode functions above them, but insert is where it begins to be problematic. Insert is responsible for ordering the cards either based on suit or rank. Again, the getter and setter functions will use try-catch blocks in order to prevent incorrect type errors, and the like. Insert will be more complicated, but all it will involve is more than one try-catch block and a complicated testing plan.

void Hand::addCard(CardNode *temp);
CardNode* Hand::getFirstCard();
CardNode* Hand::getNextCard(CardNode *temp);
Hand::Hand();
Hand is a non-ordered version of CardList. Also the addCard function should throw exceptions on the chance that it is being passed wrong values, such as invalid card numbers.

void BestHand::parseNumbers();
void BestHand::parseSuits();
Hand* BestHand::getBestHand();
BestHand::BestHand(Hand *toBeSorted);   

The previous block of prototypes is for the BestHand class, which is responsible for receiving a hand of cards and ultimately outputting the best 5 card hand from the previously unchecked hand. The parse functions are just there to insert the hand into the respective lists. The getBestHand function is there to check the two lists that have the hand stored in them for the best hand and then output it. This function is actually non-trivial, as it has to go through both lists and decide which ordering of cards is better, and has to check for things such as if a flush and strait are the same set of cards. Try-catch blocks will be the backbone of the error handling. The only type of error that could be caught are typing errors, all of the other errors will come down to correctness, which will be proved by a good testing plan.
Modular Testing
There is no plan in place to extensively test the functions listed in the beginning of this section for the CardNode class, most of the error handling should be done by the try-catch blocks, with the testing plan merely ensuring that the correct values are returned. They are simple getter and setter functions trivial enough to easily identify when one of them is not working. The following block of prototypes is a little more difficult to test. The best way of testing the insert function would be to complete the whole class, and create a small module so that it is rigged to output and receive input from the console, and use as many inputs as possible. Another way would be to automate the input with a list of “7 card hand” and “sorted 7 card hand” pairs. What that would mean is that the insert algorithm would run within another verifier class that would check its correctness, because it already knows the right answer. The first option may be quicker at first, but would lack the completeness of the second option.

AI Functions - Kwang Kim
How each Function Works
void callBet(Bet b); 
void raise(Bet b); 
void updateChipCount(int x);
int getChipCount();
void showDown(); 
void preFlop();
void postFlop();
void Check();
void Fold();
void getHandRanking();
bool inHand();
These methods are included in the Player class. The methods simulate what each player does in a poker game. Examples of these methods are callBet, raise, call, check and fold. The getHandRanking method is used in the preFlop method to find the specific strength of a hand before the flop. The output of that method is the action that should be done for a specific style. The preFlop method is used to execute pre-flop strategy for a specific player. The postFlop method executes the strategy for each player after the flop comes and until the end of the hand where they showdown or fold. The updateChipCount and getChipCount functions are accessor methods used to update the number of chips when each player does some action.

Modular Testing
In the callBet function, we will need to ensure that a bet is being passed in as a parameter in the function. This can be done in a try catch statement, where an exception is thrown if the parameter b is not of type Bet. 

In the raise function, a Bet b is passed in as a parameter. We will need to make sure that this parameter is correct before executing the method. 
The updateChipCount function will use getChipCount(); accessor method to return the number of chips a player has. An error must be thrown if getChipCount(); type does not match the parameter type needed in the updateChipCount method.

In the showdown method we will have to make sure that for each player that is still in the hand at showdown, that they have a set of cards. An error will be thrown if a player is still in the hand (by returning true if inHand(); is true) but doesn’t have any cards. Otherwise the method is running correctly.

In the preFlop function we will have to check that the strategy we want is correct with each player. To do this we go through all the hands for each style and make sure that the output strategy is what we want it to be. An error is thrown to the graphics section if there isn’t any output strategy and gets stuck.

The postFlop strategy is tested in this function to make sure that each style is doing the correct plays we want based upon its current best hand. If for some reason the method gets stuck, then an error needs to be thrown to the graphics section. Otherwise the method is working correctly.

The getHandRanking return type of this method is of int. Error checking will be needed to make sure that the return type is of int. If it isn’t, then an error is thrown.

For the check method an error is thrown in this method if a player doesn’t do the instructed action. An error is also thrown if the graphics section does not do the corresponding action to checking.

In the fold method error checking works similar to the check(); function. Once a player folds, the inHand variable is set to false. If it doesn’t get set to false then an error will be thrown in the showDown function. An error will also need to be thrown if the graphics section does not do the corresponding action to folding.

Shuffling Function – Devin Gaines

How each Function Works
void printCard(CARD);

void shuffleDeck (CARD []);

void printDeck (CARD *, int); 

void randomize( CARD [ ]); 

int getRandNum();


int checkRandNum(int x); 

void assignRandNum(CARD, int); 
These set of functions will pretty much dictate the way how the program will shuffle. We will have a deck (which is a list of cards) and then send said deck over to the shuffle function. 

In shuffleDeck, we will then call the randomizer to give varying numbers to each card value. 

From here, we will then send the deck to the Deck function. Next, to test this function, we need to have a printDeck function and a printCard function in order to now show these cards. printDeck will use printCard to print each individual card.

Structures and Variable

These structures hold information about the playing cards
typedef struct {

  int suit;  /* The suit of the playing card */

  int value; /* The value of the playing card */

} CARD;

Sets up an integer to represent each suit
enum {CLUBS = 4, DIAMONDS = 3, HEARTS = 2, SPADES= 1};

Sets up integers to represent non numeric cards
enum {ACE = 1, TEN= 10, JACK = 11, QUEEN = 12, KING = 13};

Sets up a size for the deck and a generic number of shuffles it should do
enum {DECKSIZE = 52, NUMSHUFFLES=1000};
These variables and struct functions are used to make up the premise of the deck. They define the suit and value of each card will use in the game. 

Modular Testing
Every variable is pretty much bounded by the enums that I set. For each card, there is a suit and a value that is used and sets the value for each card. The way by testing and avoiding errors for each function is as follow:

For the printCard(CARD) function make sure that there’s a maxHand function that is set for a particular number so it doesn’t go over. If by chance a variable does go over an error message will appear and say “Exceeded max number of cards in a hand” Also, there is nothing that is being returned, so no return error will occur.


For the shuffleDeck (CARD []) function make sure the deck shuffles fully, we can set a static variable for how many times the deck should be shuffled. The only error that could occur that would require a message is if the sorting code goes out of bound and if that was to occur, a message “Out of bound for card sorting”. As far as the deck being returned properly, we have a counter for how many times the deck has changed from each value of its element. If the deck is the same, the counter will return 0, if not then it should return a number equal to the static shuffling number. If not, then an error, “deck was not shuffled properly” will output and the deck will be reshuffled.
For the printDeck (CARD *, int) function make sure that there’s a DECKSIZE function that is set for a particular number so it doesn’t go over. If by chance a variable does go over an error message will appear and say “Exceeded max number of cards in a deck” Nothing is being returned so there is no return error.


For the randomize( CARD [ ]) function we will have a bunch of if statements that check to see if a number isn’t being used again for the same card. We will then hold the reused value in an array usedNum[x] to make sure we can check if number is used again. In the end, the Card array will be returned in a new array that has the new deck. ShuffleDeck will ensure that the deck is really shuffled.

For the getRandNum() this function works through the rand(); function. We use this get function to set random values for certain cards.

For the checkRandNum(int x) function takes getRandNum(); and uses it to see if we used it before in usedNum array. If so, then we return 0 as the flag for getting a number random number. If int value is out of bound, then an error, “random number out of bound” will occur.

For the assignRandNum(CARD, int) function assigns an getRandNum(); value to a linear selection of a card. If CARD isn’t in the bounds of the enum, then a “Card not selected properly” error will occur. If an int value is out of bound, then “random number out of bound during assigning” error will occur.
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