Programming for Game Designers

Part 1
Due in class on 10/1

Part 2
Due before class on 10/8

Final
Due before class on 10/20
The goal of this assignment is to learn the skills necessary to create a game simulation website. There are many ways to simulate a game, but websites are useful since they are so easy to share. Here are a few examples of the sorts of game simulations you will be able to build by the end of this project if you have no programming experience already:
http://irafay.com/coinflip.php
http://irafay.com/3green.php
http://irafay.com/magic.php
And what you might be able to build if you already have programming experience:
http://irafay.com/monopoly.php
http://irafay.com/bingo.php
Hampshire offers free website hosting for all students, though you are welcome to create the website wherever you would like.
Skills

· Making a web page

· Writing HTML and transferring files to a host server (SFTP)

· The <form> element to submit information

· Organization

· Well-organized files and folders

· Well-named files, functions, and variables

· Using PHP

· PHP is a commonly used programming language on the web

· Logical Thinking

· Carefully thinking through step-by-step logic for your program

· Variables

· The building blocks of programming, and how they differ from math

· Functions

· The factories of programming, and how they do things for you

· Arrays

· A group of variables

· Conditional Expressions

· if(), elseif(), and else()

· Iterative statements
· for() and while() loops
Wow, that’s a lot! It’s amazing what you can learn in just a few weeks of effort!

Part 1
By this deadline, ensure you have successfully completed the Create Your Own Website project. If you haven’t, go back and complete that assignment now.
Also, create a simple PHP website that simulates the roll of 1d6 each time the page is loaded. Work through the PHP tutorial on the course website.
Finally, decide which game you plan to simulate from the options listed at the end of this document. Feel free to get started on Part 2 if you are eager!
Part 2

By this deadline, you should have a PHP file for your chosen game online. It should have some basic ideas worked out, with a plan for how to complete it in the next week.
Final

By the final deadline, you should have a working PHP script for your chosen game.

The game options are listed starting on the next page.

Support Groups

Because many of you are new to programming, we will have support groups available for this assignment, listed below. You can contact me, the TAs, or anyone else in the class at any time, but these groups are intended to provide extra support for this assignment.
Of course, each person is expected to write all of their own code and understand everything they write.

TA: Lisette

Kai S, Ben, Truman, Dakari
TA: Meghan

Kai M, Grace, Zack
TA: Gabriella

Helena, Ethan, Joel
TA: George

Quinn, Bryan, Max
Game Option #1

Ira’s Simplest Game

Programming Difficulty: Easy-Medium
Feel free to choose this option if you are new to programming. If you are an experienced programmer, you cannot choose this option.
Game Rules

On his/her turn, a player rolls 1d6 and scores that many points. The player wins when they get to 100 points.

Game Design Questions We Might Want To Answer 

1) How many turns does it take to finish the game, on average?

2) What happens if we change the point limit?

3) What happens if we change the size of the die to something else, like d8?

4) What happens if we change the number of dice being rolled, like 2d6?

Simulation Requirements

Allow the website visitor to modify the following variables:

· Points to win (default: 100)

· Size of die (default: d6)

· Number of dice (default: 1)

· Number of games to simulate (default: 1000)

Display the following information:

· Average number of turns to win

If you complete everything above, consider these bonus options:

· Also display fewest number of turns to win (out of all games simulated)

· Also display most number of turns to win (out of all games simulated)

· Do any of the other options below.

Game Option #2

Ira’s Simple Game

Programming Difficulty: Medium

Game Rules

Number of players: 2

Each turn, Player X rolls 1d6 and Player Y rolls 1d8. Whoever rolls higher scores 1 point. Player X wins ties. The first player to 10 points wins.

Game Design Questions We Might Want To Answer 

1) How many turns does it take to finish the game, on average?

2) What happens if we change the point limit?

3) What happens if we change the size of the dice to something else, like d8?

4) What happens if we change the number of dice being rolled, like 2d6?

5) What happens if Player X scores a different number of points from Player Y for winning the roll?

Simulation Requirements

Allow the website visitor to modify the following variables:

· Points to win (default: 10)

· Size of die for Player X (default: d6)

· Size of die for Player Y (default: d8)

· Number of dice for Player X (default: 1)

· Number of dice for Player Y (default: 1)

· Number of points awarded to Player X for winning the roll (default: 1)

· Number of points awarded to Player Y for winning the roll (default: 1)

· Number of games to simulate (default: 1000)

Display the following information:

· Average number of turns to win

· Total number of wins for Player X

· Total number of wins for Player Y

If you complete everything above, consider these bonus options:

· Also give the website visitor the option to change Who Wins Ties – Player X or no one.
· Also display fewest number of turns to win (out of all games simulated)

· Also display most number of turns to win (out of all games simulated)

· Do any of the other options below.

Game Option #3

Ben’s Game

Programming Difficulty: Medium

Game Rules

Each round, players secretly pick d4, d6, or d8. Then, there is a single roll of d4, d6, and d8. If a player’s chosen die is 4 or greater, the player scores points based on the die chosen:
d8: 1 point

d6: 2 points

d4: 3 points

The first player to 15 points wins.

Game Design Questions We Might Want To Answer 

1) How many turns does it take to finish the game, on average?

2) What happens if we change the point limit to win the game?
3) What happens if we change the size of the dice to something else, like d10?

4) What happens if we change the scoring threshold to something other than 4?

5) What happens if players score something other than 1, 2, or 3 points?
Simulation Requirements

Imagine 3 players playing the game. Player X always picks the d4, Player Y always picks the d6, and Player Z always picks the d8.

Allow the website visitor to modify the following variables:

· Points to win (default: 15)

· Scoring threshold (default: 4)

· Size of die for Player X (default: d4)

· Size of die for Player Y (default: d6)

· Size of die for Player Z (default: d8)

· Number of points awarded to Player X when scoring their die (default: 3)

· Number of points awarded to Player Y when scoring their die (default: 2)

· Number of points awarded to Player Z when scoring their die (default: 1)

· Number of games to simulate (default: 1000)

Display the following information:

· Average number of rounds to win

· Total number of wins for Player X

· Total number of wins for Player Y

· Total number of wins for Player Z

If you complete everything above, consider these bonus options:

· Implement a rule to address ties:

· If multiple players reach the winning threshold (15 points) in the same round, increase the winning threshold by 5 and keep playing.

· If one player reaches 16 and another player reaches 15 in the same round, the person who reaches 16 should win.

· Implement a 4th player that uses a more clever strategy than picking just the same die over and over.

· Add anything else that seems interesting to you about this game.

Game Option #4

Ethan’s Game

Programming Difficulty: Medium-Hard
Game Rules

Roll 1d6, 1d10, and 1d20. Use addition, subtraction, multiplication, and/or division to combine the 3 rolled numbers (in any order) to get a result.

Game Design Questions We Might Want To Answer 

1) For a given roll of 3 numbers, how many different results are possible?

2) What happens if we change the size of the dice to something else?

3) Which results are easiest to get? Hardest to get?

Simulation Requirements

Allow the website visitor to modify the following variables:

· Size of die #1 (default: d6)

· Size of die #2 (default: d10)

· Size of die #3 (default: d20)

Display the following information:

· The actual roll (what did I get on die #1, #2, and #3)

· The total number of different results possible from that roll

· The list of all possible different results from that roll

If you complete everything above, consider these bonus options:

· Instead of simulating just a single roll, simulate all possible rolls. For each possible roll, display just the roll and the # of different results possible from that roll.

· If you simulate all possible rolls, then it would be interesting to see which results are most common/rare. Therefore, display each possible result (not the roll, but the final result after the math) and how often it can be achieved.
· Add anything else that seems interesting to you about this game.

Game Option #5
Joel’s Game
Programming Difficulty: Hard
Game Rules

Number of players: 2

Players start with 10 health. Each round, players simultaneously choose one of three options:

· Fighter (roll 3d6)

· Paladin (roll 2d6)

· Ninja (roll 1d6)

If a player picks Fighter:

1) Look at the player’s highest result and the opponent's highest result. If the player rolled higher, the opponent takes 1 damage.

2) If the opponent was a ninja (and only rolled 1 die), ignore this step. Otherwise, look at the player’s 2nd highest result and the opponent's 2nd highest result. If the player rolled higher, the opponent takes 1 damage.

3) If the opponent was a ninja or defender (and only rolled 1 or 2 dice), ignore this step. Otherwise, look at the player’s 3rd highest result and the opponent's 3rd highest result. If the player rolled higher, the opponent takes 1 damage.
If a player picks Paladin:

1) Look at the player’s highest result and the opponent's highest result. If the player rolled equal to or higher, the opponent takes 1 damage and the player gains 1 health.
2) If the opponent was a ninja (and only rolled 1 die), ignore this step. Otherwise, look at the player’s second highest result and the opponent's second highest result. If the player rolled equal to or higher, the opponent takes 1 damage and the player gains 1 health.
If a player chooses Ninja:

1) If the opponent picked Paladin, look at the lowest number rolled by the opponent. If the player rolled higher, the opponent takes 2 damage.
2) If the opponent picked Fighter, look at the highest number rolled by the opponent. If the player rolled equal to or higher, both players take 1 damage.
3) If the opponent picked Ninja, nothing happens.
The first player to 0 health loses.
Game Design Questions We Might Want To Answer 

1) How many turns does it take to finish the game?

2) What happens if we change starting health?
3) What happens if we change the size of the dice to something else, like d8?

4) What is the best choice overall? What if the player knows the opponent’s choice?
Simulation Requirements

Imagine 3 games happening simultaneously, where players always pick the same thing each round:

· Ninja vs. Paladin

· Ninja vs. Fighter

· Fighter vs. Paladin

See the next page for more info.

Allow the website visitor to modify the following variables:

· Starting Health (default: 10)

· Size of die for Ninja (default: d6)
· Size of die for Paladin (default: d6)

· Size of die for Fighter (default: d6)
· Damage inflicted by Ninja on Paladin (default: 2)

· Damage inflicted by Ninja on Fighter (default: 1)

· Damage inflicted by Ninja on itself when against a Fighter (default: 1)

· Damage inflicted by Paladin per successful die (default: 1)

· Damage gained by Paladin per successful die (default: 1)

· Damage inflicted by Fighter per successful die (default: 1)

· Number of games to simulate (default: 1000)

For each of the 3 games (Ninja vs. Paladin, Ninja vs. Fighter, Fighter vs. Paladin), display the following information:

· Total number of wins for each role

· Average number of turns to win

If you complete everything above, consider these bonus options:

· Give the website visitor the option to change how to resolve ties on dice rolls:

· Fighter wins on ties (default: no)

· Paladin wins on ties (default: yes)

· Ninja wins on ties vs. Paladin (default: no)

· Ninja wins on ties vs. Fighter (default: yes)
· Implement a rule to address ties:

· If both players reach 0 health in the same round, give both players 5 health and keep playing.

· If one player reaches 0 health and another player reaches -1 health in the same round, the player who reaches 0 health should win.

· Or, maybe there is a priority order, like Ninjas attack first, then Fighters, then Paladins?

· Decide if the Paladin should be able to gain health above the starting amount.

· Make up new and interesting additional rules and give the website visitor options to modify how they work, such as:
· The Fighter deals 1 extra damage if the opponent picks Paladin or Ninja

· The Paladin heals 1 extra damage if the opponent picks Ninja

· The ninja inflicts 1 extra damage on a 6.

· Etc.

Game Option #6
Bryan’s Game
Programming Difficulty: Hard
Game Rules

Number of players: 3
There are three players, Player X, Player Y, and Player Z.

Each turn, there is an active player. Player X starts as the active player. The two other players randomly and secretly decide who is the buddy and who is the campo. The active player must pick one of the other two players.
If the active player picked the buddy:

1) The active player rolls a d8.

2) The buddy rolls a d8.

a. If player > buddy: Player +2, Buddy +1

b. If player < buddy: Player +1, Buddy +0

c. If player == buddy: Player 0, Buddy +1
If the active player picked the campo:

1) The active player rolls a d8.

2) The campo rolls a d8.

a. If player > campo: Player -1, Campo 0
b. If player < campo: Player -1, Campo +1
c. If player == campo: Player -1, Campo -1

The active player rotates to the right (Player Y is next). The winner is the first person to 5 points.

Game Design Questions We Might Want To Answer 

1) How many turns does it take to finish the game, on average?

2) What happens if we change the point limit to win the game?

3) What happens if we change the size of the dice to something else, like d20?

4) What happens if we change the points earned or lost in each situation?
5) What happens if a player is very good at picking the buddy?

6) Is it better to go first, second, or third in this game?
Simulation Requirements

Imagine a three player game with Player X, Player Y, and Player Z. Allow the website visitor to modify the following variables:

· Points to win (default: 5)

· Player X’s chance to pick the buddy (default: 50%)

· Player Y’s chance to pick the buddy (default: 50%)

· Player Z’s chance to pick the buddy (default: 50%)

· Size of die for active player vs. buddy (default: d8)

· Size of die for active player vs. campo (default: d8)

· Size of die for buddy (default: d8)

· Size of die for campo (default: d8)

· If active player wins/loses/ties vs. buddy:

· Points to active player (default: 2, 1, 0)

· Points to buddy (default: 1, 0, 1)

· If active player wins/loses/ties vs. campo:

· Points to active player (default: -1, -1, -1)

· Points to campo (default: 0, 1, -1)
· Number of games to simulate (default: 1000)

Display the following information on the website:

· Average number of turns to win

· Total number of wins for Player X

· Total number of wins for Player Y

· Total number of wins for Player Z

· Total number of ties

If you complete everything above, consider these bonus options:

· Add a variable to control if scores can go negative (default: yes)
· Decide how ties should be resolved if two players reach 5 points at the same time, and implement it.

· Add a special catch-up rule:

· If a player’s score is greater than or equal to 3, the player rolls a d6 instead of a d8 whenever they are the active player.

· Add two variables on the website:

· Catch-up point threshold (default: 3)

· Size of catch-up die (default: d6)

· Note that this catch-up die only applies when the player is the active player.

Game Option #7

Choose Your Own

Programming Difficulty: Unknown

If you choose this option, you may suggest any other possible game to Ira that you want to simulate. You must clearly describe each of the sections below:

· Game Rules

· Game Design Questions We Might Want To Answer 
· Simulation Requirements
· Variables the website visitor can modify
· Information displayed on the website

· Bonus Tasks
Ira must approve this option before the deadline of Part 1.

Original assignment designed by Professor Ira Fay, with special thanks to the students who designed the included games.
