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�Executive Summary

The interactive game is called American Roundup II.   The idea of the game is to travel to all 50 states and collect one animal from every state.  To collect an animal, you must capture it by beating the resident of that state in a trading card game.  



This game is intended to be an edutainment game.   It is targeted to children ages 7 through 12.   The idea is that the child will learn the names of the states and their capitals, by be immersed in this environment.  In addition, they will learn the relative locations by having to navigate through states.  They will learn, for example, that Maine is in the northeastern United States and is close to Vermont and New Hampshire.



This game will tap into that ability and teach something useful at the same time the player is having fun.  The education value is appealing to adults, while the trading card game is fun for the children.



Game Story Abstract

The President of the United States has decided to create a nature park that contains 50 native US animals.  The park is a lush, green,  and beautiful natural setting where wild animals can roam free and visitors can see these animals in their natural setting.   The park is almost complete, except it has no animals.



The President has asked for the bravest and smartest young Americans to create this park of the future.  Your mission is to travel to each of the 50 states and capture the prized animal from each state.  



You have been given a  plane ticket to the state of Maine in the northeastern corner of the United States.  The President also gives you a black and white kitty named Tiger and a healthy supply of pet food.  Use your wits to outsmart the resident of each state in a trading card game. If you can beat your computer opponent you will be rewarded with the trading card of the animal from that state.



Game Play- The Card Game

The heart of American Roundup II is the trading card game.  In this game you use animal and energy trading cards to zap your opponents trading cards.  You must defeat 3 of your opponents animals to win the game.  



To battle with your cards, you and your computer opponent both select one of your animal cards in your hand to be your “select” animal.  Your select animal can attack your opponents select animal according to the attacks listed on the card and the animals energy level.  The energy level can be changed by playing energy cards on your select animal.



In addition to your select animal, you also may have up to 2 animal cards on deck.   These cards can be switched with your select animal card, but at the cost of one energy point.



Each attack on an animal card increases the cards damage.  When the damage is above the card’s hit points, the animal is defeated.   Each animal you defeat results in a prize card being awarded into your hand.



To win, you must defeat 3 of your opponents animals OR defeat an opponents animal when they have no animal card on-deck.



After each card game, your deck of animal cards is reset.  This means that all damage is removed and all energy cards return to your hand.  You get to keep the prize cards for animals you defeated.  If you beat your computer opponent you also get rewarded with animals cards of that state’s animal.  



Game Appearance

The game has cartoon-like appearance.   All the graphics and music are simple which is appropriate for the young target audience of this game.   The user interface is via mouse with large button to make it easy for young hands to navigate.



More detailed screens are listed in the Game Specification.

Product Specification

Production Team and Schedule

The product will be developed by a single programmer, with help from my kids for developing the bitmap scenes.

Target Audience

The game is intended for 7 to 12 year olds.  No typing skills are required.  The player must be able to read, have some understanding of US geography, and be able to use a mouse interface.  It is aimed at kids who know how to play the Pokemon trading card game.  That skill will give them a good understanding of this game.

How Long Does It Take To Play?

Each card game takes about 10 minutes.  To win a card game in all 50 states will take at least 500 minutes or about 8 hours.  The player may save the game after a card round is played.



Production Tools

The game will be developed with the DirectX DirectDraw and DirectMusic components.   The Visual C++ compiler will be used.   For the bitmaps several tools will be used.  First is KidPix.  This is an art tool for kids that contains several bitmaps of animals, clouds, trees, etc.  This will be used for the backgrounds.  Next, the Paint tool with Windows 95 will be used to generate the basic shapes for the card playing deck.   Finally, the PaintShop Pro programming included with the LaMothe CD will be used to set the palettes and pull together the final bit maps.



The music tracks are from a demo that was installed with my computer.

Game Specification

What is the game like to play?

The game is like a computer version of a trading card game, such as the Pokemon (r) trading card game.  The player has a collection of trading cards that they use to play a trading card game against  a  computer opponent. 



The card game is played in turns with the computer and then the player alternating.  During each turn, the player draws one card from the deck into their hand.  The player may then play cards from their hand onto their animal trading cards on the playing board.  To conclude their turn, a player may use one select animal card to perform a move on the opponents select animal card.  You defeat the opponents select card when the damage total is greater than the hit points on the card.



The game is simple to play.  A message bar at the top of the card game surface prompts the player through the game.  Single mouse clicks select cards from a players hand or from the draw pile.  Pop-up buttons on the bottom right of the screen prompt the player for action selections.



The other phase of the game is the map navigation from state to state.  A full screen map of the US appears.  The map is color coded to show which states the player has already traveled to.  The mouse is used to select the next state to challenge in the animal trading card game.   Appropriate selections are indicated by color coding.

Interface Mockups and Game Play

The game consists of 4 different scenes.  There will be a separate music track with each scene.



The game opens on a scene of the nature park.  This is the main menu.  All other screens and options are accessible from here.  This screen is only used as a menu.

� EMBED PBrush  ���

The movement screen is a map of the US.  This is used to navigate from state to state and to check the status of which animals have been captured.   The states are color coded to indicate the status.  Error messages will be displayed if the player can not move to a particular state.



� EMBED PBrush  ���



The card scene is where the trading card game is played.  Simple mouse clicks on the card let the player control the action.  Text will appear at the top indicating what the player must do at any point in the game.



� EMBED PBrush  ���



The deck screen allows the player to set up the playing card deck they will use during the trading card game.   The player will collect dozens of cards, but can only use 30 cards for the trading card game.   This screen allows the players to choose which 30 cards will be used for the next trading card game. NOTE: THIS FEATURE IS NOT PRESENT IN THE INITIAL VERSION OF THE GAME.



The player navigates from screen to screen using the mouse to click the icons on the right hand side of the displays.   This interface is intuitive and easy to use for the target audience.



Summary of the story line

The President of the United States has decided to create a nature park that contains 50 native US animals.  The park is a lush, green,  and beautiful natural setting where wild animals can roam free and visitors can see these animals in their natural setting.   The park is almost complete, except it has no animals.



On your mission to collect these 50 animals, you will meet many cunning opponents that will try to defeat you in a trading card game.  You must move from state to state, playing a computer opponent in each state.  If you defeat your opponent, you will win a trading card with the animal from that state.  If you lose, you may still be lucky enough to win a prize card from your opponent with that state’s animal trading card.  Collect the prize cards from all 50 states to win the game.  



Remember that since you are not old enough  to drive that you must walk from state to state.  This means that you can only moving to a state that is close to the one you are currently in.  Once in a state, you must play the trading card game before you can move to another state.



Good Luck!   The country is counting on you.

Storyboard

The player starts at the nature park.   This is a single level menu that handles navigation to all other screens.



Nature Park (Main Menu)
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Map Movement Screen            Card Game Screen           Deck Management



The player must first select the state to move to by selecting Move on the main menu screen.  This brings up the screen of the US map.   The player selects a neighboring state by clicking on it.  If the state is a valid neighboring state, it is highlighted by changing colors.  The player selects the OK button to return to the Main Menu screen.



The player then may play the card game until it is completed.  The game automatically returns to the main menu.  The player may then choose a re-match in the current state by selecting PLAY from the Main Menu or choose a new neighboring state in the US map screen by selecting the MAP button on the Main Menu.



Character Bibles

This is not a character rich game, but there are a few personalities.

Player

The player is an energetic young person 7-12 years old.  The player is never seen on the screen, but is treated politely and respectfully by the computer opponent in the trading card game.   The player is assumed to be helpful and have a community spirit to want to help out.

State Opponents

Each state opponent is identified at the top of the trading card screen.  The name of the state and its capital are proudly displayed during entire card game.  Each state is not mean, but they are also not very willing to part with their unique trading card.  The computer state opponent talks politely to the player and is almost apologetic in tone when they win.

Level or Scene Outlines

This is a single level game.  The scene outlines are presented in previous sections of this document.

Design Specification

Data Structures and Game Objects

There are several global objects in the game:

Animals

There are 51 animals in the game.  One from each state, plus the kitty that the player starts with.   Each animal is represented by a trading card.  There may be multiple copies of an animal trading card.  Each trading card contains the following attributes:  The type of animal (pet, bird, grass, or water), number of hit points, a list of attacks and the energy required for the attack, current damage, and the current energy level.  There is an animal object that describes the attributes of an animal.



There is an Animals object that is an array of the 51 animal objects in the game.  Routines allow conversions between the animal name and the corresponding animal object.



Animals may also evolve in a pre-defined pattern.  An evolved animal card may be played on a lower level card that is currently in play on the table.  The evolved animal retains the energy of the basic animal card.  Evolving allows higher energy levels in an animal and therefore makes it more powerful. 



Table � SEQ Table \* ROMAN �II� Animal Evolution Table

Basic Animal�Middle Evolution�Highest Evolution��Pet��kitty�cat�cougar ��cub�black bear�grizzly bear��chipmunk�weasel�wolverine��dog�coyote�wolf��Bird��chick�sparrow�eagle��gosling�goose�pelican��robin�owl�falcon��pigeon�sea gull�heron��Grass��calf�bull�buffalo��kid�goat�ram��foal�horse�stallion��chicken�peacock�road runner��deer�elk�moose��Water��porpoise�dolphin�whale��tuna�swordfish�shark��nautilus�octopus�giant squid��hatchling�turtle�giant tortoise��

Cards

Each playing card in the game has the following attributes:  the animal represented on the card, the name of the card image bitmap, whether the card is currently face up or face down.  Methods allow access to the animal attributes of the card to add energy, add damage, and determine the state of the animal represented by the card.



The CardGroup object is a collection of cards.  These are used to represent the players hand, discard pile, on-deck area, and prize cards.  Methods include the ability to insert and remove cards from the group, turn all the cards in the group face up or face down, access individual cards in the group, and to empty the group of all cards.   This structure uses the Standard Template Library vector data structure.



The Deck object is a card group that adds methods to shuffle and deal.  The Draw Pile and player’s trading card collection are objects of this type.

State and Map 

Each state has an object that contains the state name, state capital, and the  unique card deck for that state,  including the animal that is unique to that state. 



The Map object is a collection of all 50 state objects.  In addition, a graph data structure is used to describe all the connections between states. Methods exist to retrieve a state object if the state name is given, to set the current state, retrieve the previous state, and determine if a state borders the current state.



A list of the state objects and capitals follows.





��State�Capital��1�Alabama�Montgomery��2�Alaska�Juneau��3�Arizona�Phoenix��4�Arkansas�Little Rock��5�California�Sacramento��6�Colorado�Denver��7�Connecticut�Hartford��8�Delaware�Dover��9�Florida�Tallahassee��10�Georgia�Atlanta��11�Hawaii�Honolulu��12�Idaho�Boise��13�Illinois�Springfield��14�Indiana�Indianapolis ��15�Iowa�Des Moines��16�Kansas�Topeka��17�Kentucky�Frankfort��18�Louisiana�Baton Rouge��19�Maine�Augusta��20�Maryland�Annapolis��21�Massachusetts�Boston��22�Michigan�Lansing��23�Minnesota�Saint Paul��24�Mississippi�Jackson��25�Missouri�Jefferson City��26�Montana�Helena��27�Nebraska�Lincoln��28�Nevada�Carson City��29�New Hampshire�Concord��30�New Jersey�Trenton��31�New Mexico�Sante Fe��32�New York�Albany��33�North Carolina�Raleigh��34�North Dakota�Bismarck��35�Ohio�Columbus��36�Oklahoma�Oklahoma City��37�Oregon�Salem��38�Pennsylvania�Harrisburg��39�Rhode Island�Providence��40�South Carolina�Columbia��41�South Dakota�Pierre��42�Tennessee�Nashville��43�Texas�Austin��44�Utah�Salt Lake City��45�Vermont�Montpelier��46�Virginia�Richmond��47�Washington�Olympia��48�West Virginia�Charleston��49�Wisconsin�Madison��50�Wyoming�Cheyenne���

Graph Object

This is an undirected graph data structure.  It is used to describe the connections between states to determine legal navigation moves.  Internally, the graph uses a linked list for each state.  The linked list contains all the states that border the state.  Since the graph is undirected, adding an edge actually adds two linked list elements, one to each state that touches the added edge.



Algorithms

Map Navigation

The map movement screen using an interesting algorithm.  Using a drawing tool, the color palette entry for each state was set to a unique numeric value.  Alabama = 51, Alaska = 52, ... Wyoming = 100.  Determining which state the user selected was then as simple as getting the palette entry under the point where the mouse was clicked.  This number was then converted into a state using the Map objects GetState method.



To determine if the state bordered the current state the player was in, the map objects IsNeighborOfCurrentState function.  The algorithm is as follows.



ColorEntry = Get_Pixel(mouse_x, mouse_y)

State = TheMap.GetState(ColorEntry)



if (IsNeighborOfCurrentState())

 {

	Legal Move- Allow player to move to that state

	Highlight the selected state

}

else

{

	IIlegal Move- Don’t change status of the map

}



Indicating that a state has been visited is as easy as changing the colors for that color palette entry to red (indicating that a state has been visited).



Card Game Play

The card game sequencing is on a different thread than the main game play loop.  This solves several problems in a general sequence that must wait for user input before moving on.  A non-thread method that a tried in a previous project was to use a state machine.  Each phase of a player turn was a different state.  The mouse handling routine then took various actions depending on the state.   The game sequence routine was also a case statement based on state.



The thread solution makes the game sequence easier.  You move through the game sequence until you must wait on a user input.  You then block the thread and wait for the user  input.  This makes the game sequence statements easier to organize and follow.  There is a price to pay for this, however.  The main thread is still responsible for displaying the cards for the game.  Since these must be accessed by both threads, a mutex is required to prevent inadvertent updates to the card data while the main thread is updating the screens.



A typical sequence is depicted below.









Main Game Thread 					Game Thread

(User Input and Display Updates)

�

Update display



								Shuffle Cards

�								Prompt User to Draw a Card

								Wait for User Input (event flag)





Update display �



User clicks mouse

Set mouse clicked

event flag

�								Place draw card into hand

								Prompt user to play card

�								from hand

								Wait for User Input (event flag)



Update display



As you can see from the example, the game thread sequence is easy to follow.



To minimize the number of bitmaps to be re-drawn on each update cycle, a mechanism was incorporated for the game thread to signal which card screen areas had been updated.  This mechanism was not needed, however, since the update rates are satisfactory, even on my 133 MHz Pentium system.



User Button Inputs

To easily handle user button presses, a data structure was incorporated to identify and test hot spots on each screen.  A screen object was defined that includes an array of buttons.  Each button includes a rectangular region that defines its location and a label for the button.   When a mouse click is received, a case statement calls the appropriate screen object to determine if any buttons have been pressed.  Another case statement is used to take the desired action based on which button was pressed.  A sample of the algorithm for using this screen object and button method follows:



switch (CurrentScreen)

{

case MainMenu:

	ButtonPressed = MainMenuScreen.ButtonTest(mouse_x, mouse_y);

	switch (ButtonPressed)

	{

	case MOVE:

		// Handle move button on main menu

		...

		breaK;

	case PLAY:

		// Handle play card game button on main menu

		...

		break;

	...

	...

	}

}



This is used to handle both the main menu buttons and the card button areas on the card playing game area.  The same rectangular regions that define the bitmap areas also are used to identify button hot spots.



The game thread tests for valid button presses depending on which user inputs are valid for that part of the game play.



Buttons can be added and removed during the game sequence.  For example, as more playing cards are added to the player’s hand, buttons are added to allow the player to select a playing card in their hand.



Displaying Playing Cards

The playing cards are read in as a templated bit map.  The card image enumeration defines where they are stored in the card bitmap array.  The Game_Main routine calls the Render_Cards routine when the card screen is displayed.  Render_Cards works through all the game board areas and displays the appropriate card image onto the game board.  For select and on-deck areas, the animal object for the card is queried to determine the damage and energy that the animal currently has.  This data is drawn on the screen with the Draw_Text_GDI function.



The hands present the greatest drawing challenge.  The size of this card group can grow quite large.  To accommodate this, if the number of cards in the hand is less than 7, the cards are spread out in the hand display area.  If there are more than 7 cards, the cards are overlapped to allow more to be displayed.  This involves re-sizing the display rectangles, and the corresponding button hot spots.

This is all handled in the Render_Card routine.



Development Environment

The game was developed with Visual C++ version 6.0, DirectX 7, and the libraries on the LaMothe CD.  The bitmaps were created with PaintShop Pro and the sound was mixed with a MIDI mixing package called CakeWalk.



(Note: I tried to used MIDI Maestro, but it requires Win 98 or greater).



Debugging was sometimes difficult because the DirectX 7 full screen mode did not allow interactive use of the Visual C++ debugger.  There were many times that I had to reboot or find the hidden Task Manager window to get out of a problem situation.



DirectX7 is quite powerful and can be used for many applications besides games where a non-windows interface is desired.  It is another great trick in my programming toolbox.

User Guide

System Requirements

American Roundup II requires Windows 95 or 98, DirectX 7.0, a midi compatible sound card, a video card with at least 1 MB of memory, 32 MB of RAM, and 3 MB or hard disk storage. It requires at least a 120 MHz Pentium processor.  WinZip is also required to unzip the executable program.

Installation Instructions

Download the file AmericanRoundupII.zip to a folder on your computer.  Use WinZip to extract the files into one directory.  Double click on the file AmericanRoundup2.exe.   This will start the program.  Be patient, since it takes about 10-15 seconds for the program to load and start.

How to Play The Game

Your Mission

The President of the United States has decided to create a nature park that contains 50 native US animals.  The park is a lush, green,  and beautiful natural setting where wild animals can roam free and visitors can see these animals in their natural setting.   The park is almost complete, except it has no animals.



The President has asked for the bravest and smartest young Americans to create this park of the future.  Your mission is to travel to each of the 50 states and capture the prized animal from each state.  



You have been given a  plane ticket to the state of Maine in the northeastern corner of the United States.  The President also gives you a black and white kitty named Tiger and a healthy supply of pet food.  Use your wits to outsmart the resident of each state in a trading card game. If you can beat your computer opponent you will be rewarded with the trading card of the animal from that state.

How You Move

You travel from state to state using the US map.  You can get here from the Main Menu by selecting the MOVE button.  The map is color coded to show where you have been and where you are going.   The current state you are in is shown in Red.  You may only move to a state that borders (is next to) the state you are in.  To move to a state, use the mouse to click on the state.  The state you will move to turns brown, and the name of the state appears in the message at the top of the screen.



Remember that you can only move to a neighboring state.  Also, you may only move to a new state after you have played the trading card game in the state you are currently in.  The message “You must play the card game before you can move” will appear in this case.   



After you have selected the state to move to, use the mouse to click on OK.   This will return you to the Main Menu.



�



In this sample map, you have already visited Maine (GREEN), you are currently in New Hampshire (RED) and have played the trading card game there.  You have selected to move to Massachusetts (BROWN).  Click OK to move to Massachusetts  and return to the main menu screen at the nature park. 



How To Play The Card Game

The main idea of the card game is to have your select animal card make moves on your computer opponents select animal card.  Each move your select animal card makes adds damage to your opponents select animal card.  When the damage is greater than the card’s hit points, the animal card is defeated.  A card game is decided when one player defeats three animal cards.



Cards

There are two type of cards: Animal Cards and Energy Cards.

�

�
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Hit Points-	The amount of damage that an animal card can have before being defeated.  During game play, damage is indicated by a number inside a blue damage marker.



Moves-	These are the moves that the animal can make to add damage to the opponents select card.  The name of each move is given along with the amount of damage the move causes the opponent.  The “+” symbols on the right indicate how much energy is required to perform the move.



Energy-	To perform moves requires that the animal have energy.  Energy cards can be played on an animal if the energy is of the same type as the animal.  This card, for example, uses Grass energy.   Once an energy card is played, the energy level of the animal is shown next to the “E:” symbol.  For this card, it takes one energy card to perform the Scratch move and two energy cards to perform the Claw move.  Performing a move does not use up the energy that the animal has.  Only switching your select card uses up energy.



Playing Board

The playing board is used during the card game.  There are several areas that are used on the game board.  The board is divided into your opponents half (at the top) and your half (at the bottom).  In addition, there are the following areas:
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Draw Pile-	This is your deck of animal cards.  When your turn begins, click on the draw pile to get a card from the draw pile and put it in your playing hand.



Hand-  	This area contains the cards that you may play onto your Select or On-Deck animal areas.  You may play animal cards onto empty animal areas.  You may only play one energy card per turn.   You type of energy must match an animal card in your Select or On-Deck animal area.  Also, the animal must not have full energy (the animals energy matches its top move energy level).



Select Card-	This is the animal card that is currently battling your opponents select card.  Only the select card may perform a move at the end of your turn.



On-Deck Cards-	The On-Deck area is where you play animal cards that can be moved into the select card area.  You may play energy cards on either On-Deck or Select card animals.  You may switch your first (left) On-Deck animal to the select area during the Switch phase of your turn.  This movement costs 1 energy from your select card, but can be a useful strategy.



Prize Cards- 	When a select card is defeated, the opposing player gets a prize card.  The prize cards come from the losing animal prize card area and are put into the winning players hand.  Prize cards you win become a permanent addition to your trading card collection.   If you lose prize cards, they are gone from your trading card collection.



Discard Pile-	Energy cards you play and your select cards that are defeated are placed in your discard pile.  These are still part of your trading card collection after the card game is played.





Turn Sequence

Each turn you may do the following actions in this order:

Draw a card from the deck into your hand.  To draw a card, use the mouse to click on the Draw pile.

Play animal and energy cards from your hand.  To play a card, use the mouse to select the card in your hand.  You may play more than one card in a turn, with the following rules:

You may only play animal cards if you have an opening in your on-deck area

You may only play energy cards if you have an animal of that energy type that does not have full energy.

You may only play one energy card per turn

The energy cars are played on the first animal (select card then on-deck cards) that needs that type of energy.

To indicate you are done playing cards, select the OK button using the mouse.

Switch select and on-deck cards.   This allows you to move your select card to the on-deck area and on-deck cards to the select area.  You must have both select and at least on on-deck card to switch cards.  This action costs on energy from the select animal.  If the select animal has not energy, there is no cost for this action. To indicate you are done switching cards, select the OK button using the mouse.

Perform a move.  If your select card has the energy to perform a move you may select the MOVE button using the mouse.  This will perform the move, apply the damage to the opponents select card, and end your turn.  If you choose not to perform the move, select the OK button using the mouse to end your turn.

Strategies

Playing animal cards.  Be careful when choosing which animal cards to play from your hand to your on-deck and select areas.   Choose animal cards that you have energy for to make the select card able to perform moves.  

Switching cards.  Use the switching card phase to place animals with a lot of damage to the on-deck position.  You will lose energy from your select card, but you may keep your opponent from capturing a card and winning the game.
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