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Specific Aims
Final Project Specifications

The specific aims for this period is to finalize all the specifications of our project.  Our main goal is to create a program which will simulate a real-life game of Texas Hold’em poker.  To do this we will have to recreate a poker environment as well as simulate on a computer how a human would play in real life.

The creation of a poker environment includes graphics such as a table, chips, cards etc.  Our group will use graphics in order to better inform the user of typical game situations and the format of Hold’em.  The simulation of poker players will let the user be able to practice against competent opponents, while not having to risk any real money of his own.

When all this is completed, users of this program will be able to learn the fundamentals of Hold’em, as well as some winning strategy.  In a sense, they can use this program as a training ground for real life poker games.

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.  A game of Texas Hold’em poker works as follows:

1) The two players to the left of the dealer post predetermined forced bets which are called the blinds.  Antes may also be used but is optional.

2) The dealer shuffles a deck of 52 cards.

3) Each player is then dealt two cards face down, which are called the hole cards.

4) A round of betting begins with the player to the left of the person who posted the blind. In limit poker, the amount that a player can bet or raise is fixed.

5) After this first betting round ends, the dealer discards a card from the top of the deck (burning), and then puts three cards face up on the table.  These cards are called the flop.  The flop is communal cards that any player can use in combination with their hole cards to form a poker hand.

6) Once the flop is dealt, there is a round of betting starting with the player to the immediate left of the dealer.

7) After the betting is over, another card is burnt by the dealer and then the dealer puts one more card on the table.  This card is called the turn.  Players use this fourth card to form a five card poker hand.

8) Another round of betting happens just like after the flop came out.  However, this time the size of the fixed bet/raise is doubled.

9) Once the betting round is finished, the dealer burns another card and places a final card face up on the table.  This last card is called the river.  Players still in the pot can now use any five of the cards on the table with their hole cards if they wish, to form the best five card poker hand.

10) There is one final round of betting, with the size of the bet is the same as after the turn card came out.

11) Once the betting is concluded, remaining players in the game reveal their hands, by flipping up their hole cards. The player to the left of the last player to call is the first one to flip up their hand. This is called the showdown.  The player with the best hand wins the pot.

After reading these rules about the structure of the game, one can determine that the game is very easy to pick up.  Mastering the game however, is a completely different process.  For one, mathematics and psychology play a large part in the game.  For instance, winning players routinely compute their pot odds during a hand.  

“Pot odds” is the ratio of the size of the bet in relation to the size of the pot.  Generally, a player needs to know how often he’ll win the pot if he calls to see whether or not it is worth it to call a bet.  Our poker program will attempt to create some form of AI to inform the computer to play the most profitable poker as possible.

Before we get into any AI information, more general information is needed to understand the game.  We’ll start off with hand rankings:

Game Mechanics

These rankings are from the best hand you can get to the worst hand.

 Royal Flush - An Ace-High straight of one suit.
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Straight Flush - A straight of entirely one suit.
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Four-of-a-Kind (Quads) - Four cards of the same rank.
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Full House (Full Boat, Boat) - Three-of-a-kind and a pair. The example below would be called "Queens over Aces" or "Queens full of Aces".
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Flush - Five cards of the same suit.
[image: image20.png]44 ¢






 INCLUDEPICTURE "http://www.texasholdem-poker.com/images/cards/diamonds/10.gif" \* MERGEFORMATINET [image: image21.png]4,4
I?o%
PR
ot






 INCLUDEPICTURE "http://www.texasholdem-poker.com/images/cards/diamonds/14.gif" \* MERGEFORMATINET [image: image22.png]




 INCLUDEPICTURE "http://www.texasholdem-poker.com/images/cards/diamonds/2.gif" \* MERGEFORMATINET [image: image23.png]




 INCLUDEPICTURE "http://www.texasholdem-poker.com/images/cards/diamonds/5.gif" \* MERGEFORMATINET [image: image24.png]




Straight (Run) - Five cards of sequential rank. Note that in hold 'em, Aces can be high or low.
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An example of a straight where the Ace is low:
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Three-of-a-Kind (Trips, Set) - Three cards of the same rank.
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Two Pair - Two cards of the same rank and another two cards of the same rank. The example below would be called "Jacks and Twos".
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One Pair - Two cards of the same rank.
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High Card - When you don't have any of the above, your highest card determines your hand. The example below would be "King High" or "High card King".
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Next is the topic of kickers: 

Kickers are the leftover cards after a hand is declared. They determine who wins if players have the same hand. Since not all hands have "leftovers", kickers only apply to four-of-a-kind, three-of-a-kind, two pair, one pair, and high card situations.


In Texas Hold 'em you always use the best combination of five cards. Since a certain amount of cards are "used up" when you declare a hand, there can only be a certain number of kickers. Here's the short list…



Four-of-a-Kind has one kicker. In this example, the 5 of clubs is the kicker.
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Three-of-a-Kind has two kickers. In the example below, the Jack of Hearts and Nine of Spades are those two kickers.
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Two Pair has one kicker. Below, the Ace of diamonds is that kicker.
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A Pair has three kickers. In the example below, the King of Hearts, the Nine of Clubs, and the Two of Hearts are those three kickers.
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Here are some examples to further explain kickers.
               Player One                                                 Player Two
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With a board of:
[image: image79.png]




 INCLUDEPICTURE "http://www.texasholdem-poker.com/images/cards/hearts/10.gif" \* MERGEFORMATINET [image: image80.png]




 INCLUDEPICTURE "http://www.texasholdem-poker.com/images/cards/spades/14.gif" \* MERGEFORMATINET [image: image81.png]




 INCLUDEPICTURE "http://www.texasholdem-poker.com/images/cards/diamonds/5.gif" \* MERGEFORMATINET [image: image82.png]




 INCLUDEPICTURE "http://www.texasholdem-poker.com/images/cards/clubs/6.gif" \* MERGEFORMATINET [image: image83.png]6%
*a






Three Aces with a King kicker beats Three Aces with a Queen kicker, so Player One wins. 



               Player One                                                 Player Two
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With a board of:
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Two Pair, Jacks and Fives with a King kicker beats Two Pair, Jacks and Fives with a Queen kicker, so Player One wins. 



Same goes for high card hands...
               Player One                                                 Player Two
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With a board of:
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Ace High (with a hand of AKQT5) beats Ace High (with a hand of AKQT4), so Player One wins. 



               Player One                                                 Player Two
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With a board of:
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Players 1 and 2 split the pot, both having a hand of AKQT6.

Technical Significance

The complexity of this project revolves two main parts; graphics and artificial intelligence.  Our group will create graphics which actually simulate a game of real life poker.  As such, many details will have to be included.  We will be using graphics libraries such as Allegro and image editors like photoshop to get this done.  Our group will also create artificial intelligence by simulating what a dealer would do in a real life poker game.  Generally, he/she deals the cards and determines who is the winner of each hand.  We will also be simulating how the computer plays poker, which will require numerous algorithms for a large amount of different situations.
Practical Value
Once our program is created, it will have many functions for which the user will want.  First of all, this program can be used for learning by beginners who want to learn how to play Hold’em.  By using our program, he/she can learn the format of the game while not risking any money by doing so.  The user will also learn valuable strategies for playing Texas Hold’em.  By competing against computer players with different styles, the user will learn how to adapt to each style in a fashion that will benefit them should they ever play in a real life game.

Intro To Project Personnel
We have decided to cut down on the number of groups in order to make things simpler.  Instead of having four groups as before, we now have two larger groups which contain subsections within them.  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.

Detailed Project Plans

Task Breakdown

As stated before, we have switched from four different groups to two.  This will allow us to work closely together for those who are in the same group.  We have now two groups, each with their own subsections.  The graphical/user interface group will be handling anything graphics related in our program.  This includes menu screens, poker tables, chips cards etc.  The artificial intelligence team will deal with anything non-graphics related.  This includes dealer intelligence, computer player intelligence, card dealing etc.  The graphical/user interface group will contain Monarch, Ikhan and James.  Kwang, Graham and Devin will be in the artificial intelligence group.

The subsections of the graphical group will be the interface and graphics.  Ikhan and Monarch will be handling most of the graphics of the program while James works on the interface of the program.

The subsections of the artificial intelligence group are dealer intelligence and computer player intelligence.  Devin and Graham will be doing most of the dealer intelligence while Kwang works on the computer playing intelligence.
Section Descriptions -GRAPHICS

Let me start by writing about how we came up with this name and idea of creating poker software for our senior design project. Nowadays poker is very popular time killing and money making sport. Lot’s of people spend so much time on playing poker online and in casino. More and more people are starting to play poker for fun and as a profession. There are so many websites that offers this facility. In short, we wanted to come with some kind of poker software which is easy to use, user-friendly, good graphics, some interesting new features (Confidence meter, notepad to record history of hands, etc..) and easy to access. 

The name M^GIK Development had to do with our first name. Our group is made of six students.  First letter of everyone’s name makes M^GIK Development. The version we are creating will be called M^GIK Development Poker 1.0. 

Note: Above information will be included in “About M^GIK Poker” in the Lobby. You can access it by clicking on “About M^GIK Poker” button. 

There are several different screens that a user may get to while using this program.  We'll go through each one and give details about them.

Main Lobby
This is the main screen of M^GIK Poker, shown in figure 1.1. There are five different buttons on this screen. Here is a short description on what they will do and how they will work:
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Figure 1.1 The Main Lobby

· New Game: Creates a new game. It will guide you to the game screen, where you can start playing. You will be given $10,000 in play money to start with.

· Load Game: Load game will take you to the Load Game screen which is shown.

· Save Game: Save game will take you to the Save Game screen which is shown.

· Demo: Demo is made of sample game of Hold’m  Poker. Basically it is made of PowerPoint slides show. 
· About M^GIK Poker: this button has the history of M^GIK Poker. 

This is the screen that the user will first see when he or she executes the program.  
Buttons are an important aspect of the user interface.  Buttons will work with almost all aspects of the user interface to link the graphical layer and the back end of the program.  With every press of a button there will be some sort of code executed that will do something on the backend of the program.  

Some examples are the main menu, the menu structures as a whole, and the game play.  The game play is fairly simple in that it does not require any input from the keyboard.  Everything can be done with a click of the mouse.  This is what makes the buttons so important.  They should be easy to implement and have all the same functionality, but they should all be executing different pieces of code.  Also, when certain buttons are pressed there should be message boxes that pop up to help the user out and protect the user from doing something they do not want to do:  for example, quitting the game without saving or overwriting a previously saved file.  This will be another important aspect of the user interface.

Loading and Saving Games
Imagine that you are playing an intense game of poker, but cannot finish out the hand.  There should be a way to save the current game information so that you can come back later and finish out the game.  Sometimes games of poker can take hours.  This is the very reason that we decided to implement a save and load feature.   

The save and load feature will have a fairly simple functionality.  When a game is saved a file will be created under a name that the user specifies.  This file will remain in the same folder as the game where it can be retrieved later.  The file will contain all the necessary information about the current hand and game.  For instance, it will hold information about the player’s current cards, the computer’s cards, the type of players represented by each computer player, the chip counts, and any other necessary information.  When the player comes back into the game they will be able to load a file from the hard drive.  The game will parse the file and extract the necessary information it needs to setup the game and the current hand.  This should be fairly straight forward since it is basically just writing to and reading from a file.  The save/load functionality will all be made possible through the graphical user interface.  There will be buttons and lists to control the saving and loading of files and the list of available save games.  
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Figure 1.2 The Load Screen
Load Game:  This screen will load your previous saved game, so you can start playing from where you left off. The idea behind loading the game is that we are accessing data from the written file. 
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Figure 1.2 The Save Screen

Save Game: This screen will save your ongoing game. It will ask you for file name that you want to save the file as. The idea behind this is that we are going to write the data into some file. So when you load it, it will start with same parameters. 

Players Screen
                          [image: image113.jpg]A/





Figure 1.3 The Players Screen
Players Screen: Once you click on “ New Game” button, Players Screen will come up., asking you, with how many players you want to play.  The user can select up to 9 more players. Each computer player will have skill option next to them, player can select the skill  level. ( Weak, Tight and Aggressive) 
Game Play Screen 
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Figure 1.4 The Gameplay Screen
Game play screen is the main focus, where all the games will be played. The Above screen shot is the screen before any action happens on the table. Basically you will have the table in the middle, with our logo on it. Flop, turn and river will be set up on the boxes in the middle of the table.  There are six buttons on the screen.  A more detailed discussion on buttons will follow.
· Bet: Once the hand starts, whenever you have to bet you click on that to bet. 

· Call: Calling the bet.

· Raise: Raise the bet.

· Fold: Fold your hand.

· Go to the Lobby: Leave the game and go to the main screen.

· Check: Pass on the option to bet. 

The user can click on the buttons only when it’s appropriate. Example: when no one bets and player wants to bet player can only select “Bet” , can’t select “Raise” option. Once someone bets, player can not select “Check” button. 

Player / Player Icon
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In here, you will see your cards. Amount of play money you have and your name. Moreover, the icon you selected to display on screen. You can choose different icons. All the players will have this information. 

Table Functions
This feature will include all the action on the table, and let user know what’s going on. In short, if player checks, you will have bubble coming up from the player saying “ he checks” etc…  the bubble will look something like this. 
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Timeline Graphics
	Feb 22:

Complete designing all the components.


	March 2:

Start working on the code behind all the design. 

Finish designing DEMO.


	March 15:

Continue above and keep working on behind the design Coding.  Save/Load functionality should be working by this point.  Have some of the table features working.


	April 1:

Have most of the buttons functioning, the table mostly.     Working, the save/load working properly.



	April 15:
Wrap everything up, bug test, and fix any problems
	
	
	


Section Descriptions - Player Intelligence
Our program is currently designed so that only one human player can play the game at a time.  Since Texas Hold’em is only meant for two or more players, we will have to create artificial players for the user to play against.  

We want our program to be challenging to the user.  If the user plays our game and is able to beat it fairly easily, it’ll have no appeal.  Thus, we have decided to implement three different styles the computer will have.  This will make the player have to adapt against each type of player in any given hand.

The three styles that have been mentioned are weak, tight and aggressive.  In reality, there are tons of different styles by which one can play.  However, since every style requires a vast amount of rules to play by, we will only concentrate on three of the most popular.  Now we’ll explain the theory behind all three styles.

Weak Players
Weak players play Texas Hold’em to not lose.  In other words, these players will only play their hand aggressively if they have an extremely strong hand.  In Texas Hold’em, however, these strong hands are hard to come by.  Thus, weak players for the most part are very timid in their betting.  They are not likely to bet or raise with marginal holdings.  Hence, they call/fold the most out of all three styles of players.

Tight Players
In hindsight, tight players may seem very similar to weak players.  They don’t seem to play many hands, but when they do they aren’t afraid to raise and bet.  In limit poker, a general winning strategy is to play tight.  This is because by playing better starting hands than their opponents, they are more likely to win any pot they enter than them.  Tight players do not play many hands like the weak players, but unlike weak players they are not afraid to be aggressive.

Aggressive Players
Aggressive players are the exact opposite of the previous two styles.  Where neither weak or tight players are enter pots, the aggressive players are constantly betting and raising despite their holdings.  These types of players are the hardest to play against.  However, being aggressive is a risky and often losing strategy.

Now that we’ve discussed the theory behind the three players, we’ll move onto how they will be implemented.  We divide the strategy for each style into four different sections.  These sections are pre-flop, flop, turn and river.  We’ll explain how each style will implement each section.

Pre-flop Weak Players
These players raise the least amount of hands before the flop.  Thus, we’ll limit their raising range to only the top 10 ranked hold’em hands.  These hands are: 

Ace Ace (AA)                     
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King King (KK)
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Queen Queen (QQ)   
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Ace King suited (AKs)         
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Ace Queen suited (AQs)     
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Jack Jack  (JJ)                
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King Queen suited (KQs)   
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Ace Jack suited (AJs)         
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King Jack suited (KJs)        
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Ace King offsuit  (AKo)       
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Next are the hands which weak players are willing to call, but not raise with pre-flop.  These hands are:

ATs, TT, QJs, KTs, QTs, JTs, 99, AQo, A9s, KQo, T9s, A8s, K9s, J9s, A5s, Q9s, 88, AJo, A7s, A4s, A6s, A3s, KJo, QJo, 77, T8s, K8s, ATo, A2s

If a weak player does not get any of the hands mentioned above, then he will fold before the flop.

Pre-Flop Tight Players
As mentioned above, tight players are like weak players, but are more likely to be aggressive with their good and marginal hands.  Therefore, we increase the range to which a tight player will raise before the flop.  Along with the top 10 hands that a weak player will raise with, we add these hands:

ATs, TT, QJs, KTs, QTs, JTs, 99, AQo, A9s, KQo

Tight players will call with hands that are not strong, but good enough to see what cards come on the flop.  The rules for calling are as follows:

T9s, A8s, K9s, J9s, A5s, Q9s, 88, AJo, A7s, A4s, A3s, 88, 77, 66, 55, 44, 33, T8s, KJo, QJo, 98s, 87s, ATo, A2s, JTo, QTo

Pre-Flop Aggressive Players
Aggressive players are the ones that bet/raise the most when it's their turn to act.  Therefore we increase the raising range of hands even further before the flop.  Along with the hands from the previous two styles for raising we add these hands:

A6s, T9s, A8s, K9s, J9s, A5s, Q9s, 88, 77, 66, 55,AJo, A3s, A4s, A7s, KJo, QJo, T8s, ATo, 98s, A2s, KTo, QTo, JTo

Aggressive players will call with almost any playable hand.  Therefore their calling range is includes many marginal hands that tight or weak players wouldn't play.

K8s, K7s, K6s, Q8s, J8s, 44, 87s, 67s, K5s, 97s, T7s, 33, 22, K2s, 86s, 54s, 86s, 75s, T9, 98o, 56s, A9o, Q9o, A8o, 

Community Card Strategy

Once the flop comes out on in a game of Hold'em, many things have to be considered in order to do the most optimal action such as position, number of opponents, and strength of hand.  However, we're going to concentrate on only the strength of hand to determine how the computer plays. 

This means that for every computer player in a pot on the flop, we need to compute their current best hand.  Once we have their current best hand, each one will do an action in accordance to their rules with the best hand they have right now.  This action will then be done over on the turn and river if computer players are still in the pot then.

Obviously, different styles means different rules for playing with community cards.  We base these rules upon the best hand that they have right now.  However, these are only general rules and in the future we look to add more complexity.

Weak Players 
Bet/raise three of a kind or better

Check/call top pair or two pair

Check/fold anything worse

Tight Players 
Bet/raise top pair or better

Check/call middle pair

Check/fold anything worse

Aggressive Players
Bet/raise middle pair or better

Check/call bottom pair

Check/fold anything worse

The computer players cannot play off these rules alone.  We must account for the fact that many times the players will have draws.  Draws is a term used in poker when a player doesn't currently have a strong hand, but seeing another card will give the player a chance to create a very strong hand.

Example:

Let's say you hold K[image: image139.png]
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On the flop the three cards are J[image: image141.png]
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Right now a player only has king high, and therefore would fold.  In reality, this player has an overwhelming chance to win the hand.  This is because there are a possibility of 21 cards helping the player, leading to a %54 chance of victory once the last two cards come out.  We will create some mechanism such that a player doesn't fold when his current best hand isn't strong, but has a good draw.
Timeline: Player Intelligence

	Feb 22:

Begin work on hand rankings table.
	March 3:

Finish the Hand rankings table.
	March 17:

Preliminary of pre-flop play for each style.
	April 3:

Final version of pre-flop play for each player.

	April 4: Begin Post-flop play for all players. 
	April 15:
Finished player intelligence.
	
	


Section Descriptions - Dealer Intelligence
On the subject of the deck, it is a simple computer representation of a physical deck.  The deck will be represented by cards that have numbering from 2-14, with 11, 12, and 13 representing the three face cards of respective strength and 14 is the ace.  The other descriptor that applies to the cards is the suit, of which there are 4 types, heart, club, spade, and diamond.  

Example: 14/2
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This too can be represented as a simple integer with 4 values (Spade=1, Heart=2, Diamond=3, Club=4).  When a card is drawn from the deck the card is effectively removed, so that it cannot be drawn again, otherwise impossible hands such as the 5 of a kind could occur.  The deck can be represented in the computer world by a 12 X 4 matrix of Boolean values.  If the value for a given card in the matrix is true, then it is still in the deck, otherwise it is not.  

The cards will be dealt using a specific algorithm which starts at the player to the immediate left of the button.  Once the dealer has dealt one card to everyone, it will repeat the process so that everyone has two hole cards.
Another project critical aspect of the game is the “Best Hand” algorithm.  This algorithm is what determines who wins a hand of poker.  The idea behind this is simple, but will require a surprising amount of work.  By taking the 7 cards available to the player, we will have to examine all of the different possibilities that can happen, and decide which is the highest in value.  This algorithm will be long, but not complex.  When the best hand is determined, it will be stored with the player to be compared to the other players to see whose hand is the best.  If two hands are the same then the highest card will determine the winner, and if both high cards are the same, then it is a tie.  
This is a very straight forward algorithm, and there may be certain optimizations that can be made to it in the future, but the first goal is to get a working prototype that works for most, if not all situations.  The general idea is to get this finished about one week after the deck is finished.  With those two major parts of the project, along with the shuffling routine, a very simple game of poker can be played.  That preliminary game will be lacking all the flair and finesse that the finished game will have, but it will be a step toward our main goal.
The timeframe for this to be finished is a quick and early one.  This has to be done early, as it is a very critical part of the game.  Almost every aspect of the mechanics of poker relies upon a deck of cards.  This will be one of the first major parts of the project done, and it should be done in the March 1-2 time period.

Devin Thomas Gaines

CSE 269: Senior Design Lab

Shuffling Mechanism

The main question that I am posing to this part of the project is “what makes a good shuffling randomizer?” After tossing around a few ideas, some of the qualities needed for this shuffling program to work are…

a) Reliability of Randomness

a. Is the function creating truly random numbers and are they being nicely distributed among the cards?

b) Efficiency of Code

a. Is the code efficient enough for the program not to lag?

c) Repetitive of Randomization

a. Can this shuffling function be easily used during each hand?

The problem itself involves randomization, and we are definitely going to deal with random numbers. Some random numbers, have bias on some of bits in a number. An example is rand(). It has a bias on the upper bits in a number. We want to be avoiding such generators. There are few basic well known solutions to this problem.

Currently, I’m playing around with different randomization formats for the shuffling program. Here are a few ideas that are being produced

1. Look Up Table Method

The first of this is using an O(n lg n) algorithm. This solution involves simple assigning a random number to each card, and sorting them in order of their assigned number. 

There is a chance that two of the cards are assigned the same number. This can be checked each time you assign a number, or even better this can be checked when you sort the cards. If two cards are assigned to the same number, then one could either assign the next number or choose another random number to be assigned to the card.

This would form a lookup table each hand and have a card linked with a particular random number. Some of the benefit with this type of code would be the fact that we could easily pull information out of the idea using consecutive numbers rather than relying on a random number that might repeat over and over again. The disadvantage is the fact of sorting the lookup table would slow down the function. 

2. Random Swapping

This method is more traditional and allows for random numbers to be first produced and then randomly placed in accordance to their random number. The good thing about this type of code is that it allows for the shuffle to simulate how we, as humans, really shuffle. We simple swap the cards in terms of positions. So a top card might be then place towards the bottom of the deck. The problem, though, with this idea is that it relies too heavily on randomizing technique and that is currently what I’m working on.

#include <iostream>

using namespace::std;

#include <time.h>

#include <string>

//So we can break up the shuffling into 3 parts, getting together the //card, shuffling the cards and then dealing the card.

struct Card

{


//...states some various properties of a deck such as...


string face;

    
string suit;

    
bool used;

};

void fillDeck(Card* , string [], string []);

void shuffle(Card*);

int dealOneCard(Card*);

void main()

    {

    
srand(time(0));

    
Card deck[52];

    
string face[] = {"Ace", "Deuce", "Three", "Four",

    


 "Five", "Six", "Seven", "Eight",

    


 "Nine", "Ten", "Jack", "Queen", "King"};

    
string suit[] = {"Hearts", "Diamonds", "Clubs", "Spades"};

    
fillDeck(deck,face,suit);

    
shuffle(deck);

    
int temp=0;

    
for(int i=0; i<52; i++)

        
{

        

temp = dealOneCard(deck);

        

cout << deck[temp].face << " of " 




     << deck[temp].suit << endl;

        
}

    }

void fillDeck(Card * playDeck, string playFace[], 

  
      string playSuit[])


{

        for(int i=0; i<52; i++)

           {

            
playDeck[i].face = playFace[i%13];

            
playDeck[i].suit = playSuit[i/13];

            
playDeck[i].used = false;

            }

        }

void shuffle(Card *playDeck)


{

        for(int i=0; i<52; i++)

        
{

                int j=rand() % 52;

                Card temp = playDeck[i];

                playDeck[i] = playDeck[j];

                playDeck[j] = temp;


        }

            }

int dealOneCard(Card *playDeck)


{

           int j=0;

           while(playDeck[j].used == true)

           
j++;

               if(j<52)

               {

               

playDeck[j].used = true;

                    
return j;

               }

               
else
               

return -1;

       }

I’m a currently trying to get more information of randomization of number and then from there, I will finish the lookup table code. From there, I will compare both this functions and see which proves to be more random and able to implement in our poker code. 

Timeline: Dealer Intelligence

	Feb 22:

Begin work on the deck.  Final Research Random Number Generators
	March 2:

Finish the deck completely and bug free.  Implementation Random Number Generator
	March 10:

Preliminary version of the “Best Hand Algorithm.”  Finish implementing both shuffling functions.
	March 17:

Final version of the “Best Hand Algorithm.”

	March 22:

Basic command-line version of poker. 
	April 1:
Finished Dealer Intelligence
	
	


Major Milestones

Throughout the course of this project we expect to be able to hit certain points where we will be able to see how far we are coming along.  These will be our milestones.  For each section of our group, we will have different types of milestones.  However, we would like to coordinate our milestones in a way that we will be able to test integration should we feel the need to do so.

For our graphics section there will be two milestones.  The first milestone will be at our a day within March 15th.  At this point the graphics design group will have the Save/Load functionality working.  At least half of the table functions and buttons should also be working.  The second milestone is April 15th, where we look to complete all the work for the graphics section.
For our artificial intelligence section we will have milestones for each subsection.  For dealer intelligence, there will also be two milestones.  The first milestone is March 17th, where we hope to have the "Best Hand Algorithm" working correctly.  The second milestone is March 30th, where we'll have a command-line version of our program.  The player intelligence group will have 3 milestones.  The first is at March 3rd, where we'd like to have a complete table of Hold'em hand rankings that we can use for the players.  The next milestone is April 8th where we use this table to implement pre-flop strategy for each player.  The last milestone is around April 25th where we hope to have all strategy completed.

Once all the group milestones are completed we'll look to complete the final milestone.  Our final milestone will be April 30th, where we'll integrate our sections to create the full program of M^GIK Development Poker.
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