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1. Introduction
This report will document the investigation of the game Yahtzee, the designing and implementation of a software-based solution. This solution will be designed via the use of:
· A requirement feature list to identify which features the solution will and will not incorporate.
· A flowchart to display how the solution should run.
· A variable list to identify key variables required for the solution to run on a basic level.
· A pseudocode section detailing some of the key sub-processes.



2. Rules of Yahtzee
2.1. What Yahtzee is
Yahtzee is one of the most popular party games. Yahtzee consists of any number of players rolling a set of five six-sided dice to obtain the highest score. The game runs through thirteen rounds, with each player rolling the dice and marking the appropriate section of their score card at the end of their turn.
The player can choose to re-roll any number of the dice they choose not to keep an additional two times if they are unhappy with the outcome of their initial roll. However, scores are not to be marked on the card until the end of their turn.
At the end of the game, each player will add up the total of each section, mark the appropriate boxes and add any applicable bonuses. the player with the highest score is crowned the winner.

2.2. Setup
The game requires:
· 5 six-sided dice.
· 1 cup.
· 1+ appropriate score cards (See figure 1).
· A flat surface on which to play. e.g., a table.
· 1 pencil per player.

2.3. Scoring the Upper Section
The upper section is comprised of ‘ones’ through ‘sixes’. Each of these subsections are to be marked at the end of the turn. The player will mark the sum of identical rolled dice (e.g., three ‘threes’ would total 9, and the player would mark that in the ‘Three’s’ sub section). This same action is replicated for each identical roll in a player’s turn. Each subsection can only be marked once per game. A player may wish to discount their rolls should they wish to try for a better score at another time. In this instance, the player would mark the appropriate sub section with a ‘0’.
“If you have 63 points or more in the upper section, you get a 35 point bonus at the end of the game.” [1]
This bonus must only be applied at the end of the game. It is also important to note that the upper section is scored differently to the lower section, so the player will need to be conscious of which is the better scoring option to fill.

2.4. Scoring the Lower Section
The lower section utilizes a different scoring system. The lower section comprises of what is deemed as ‘combos’. The rules for each of the different combinations are as follows:
· Three of a kind: The player would multiply the number of identical rolls with their value (E.g., A roll of three fives a 6 and a four would give the player a total score of 25. 3x6=15+6=21+4=25). The difference to scoring in the upper section is that the non-identical rolls are also added to the total, and then written in the three of a kind box.
· Four of a kind: Similarly, a four of a kind works with the same principle. If the player rolled four identical values, the player would multiply that value by the number of dice that match, and then add the value from the remaining die. (E.g., four sixes and a two would give the player 26. 4x6=24+2=26). This would then be marked in the four of a kind box.
· Full house: this combination will grant the player a score of 25 regardless of the value of the thrown dice. A full house comprises of a three of a kind and an additional two identical dice. (e.g., two threes and three ones.). this type of score is then marked in the full house box on the score card.
· Small straight: A small straight refers to a roll of four dice in numerical order. This would grant the player a score of 30 points regardless of the sum of the dice rolled.
· Large straight: similarly, a large straight is a roll of five dice in numerical order. However, this type of combination is worth 40 points, and is to be marked in the full house box.
· Yahtzee: Scoring a Yahtzee is the aim of the game. Scoring a Yahtzee is one of the highest possible scores one can achieve. Scoring a Yahtzee will grant the player 50 points the first time it is rolled. Any further Yahtzee scores are worth 100 points. 
· Chance: chance boxes should only be used if the player has filled all other boxes, or a score cannot be marked anywhere else on the score card. For this type of score, the player would add the sum of all dice rolled and mark the result in the chance box. The chance box, as any other box can only be used once.

Note that at any point a player can choose to take a ‘0’ at any point for any of the boxes. However, should they choose to mark zero in any of the boxes, any combinations that would go in that place will not be valid and will have to be ignored. This applies to both sections, the chance and Yahtzee box. [2]



3. Requirements
This feature list (Figure 2) utilizes the MoSCoW prioritization technique to identify which features the solution must, should, could and will not have.
The reasons for prioritsation are as follows:
· Score keeping functionality: This feature is a must, due to the nature of the game and scoring being the main mechanic, a score keeping function is essential to the game.
· Entering dice rolls: The player will need to enter their dice rolls for the scores to be calculated by the solution. Without this feature the solution would be redundant as no scoring would be possible. Therefore, this feature is a must.
· Checking if the player is trying to roll too many times: This is a soft anti-cheating mechanism that ensures the game runs as it should. The solution will need this mechanism to ensure the game is fair for each player. Therefore, this is a must.
· Player prompts: For the players to understand which actions they must take to progress, and to ensure the solution receives the correct data from the players, it is paramount that the players are prompted at each step. Therefore, this is a must.
· Checking for three of a kind: Given the nature of Yahtzee, the players will need some of the bonus scores available. This feature will allow the players to score a three of a kind. Therefore, is a must.
· Checking for Yahtzee: As this is the main feature of the game, and its namesake, it is essential to be able to score this combination. This will check for the player scoring 5 identical dice. Therefore, is a must.
· Checking for four of a kind: As with the three of a kind requirement, this is another essential part of the scoring system. Excluding it would make the game mundane. Therefore, is included as a must. It will motivate players and open alternative scoring opportunities.
· Player names: this feature enables users to identify if they are the current player. This feature is a should. The solution will work without this, but it makes the process less confusing for the user.
· Player colours: This feature is cosmetic and thus, non-essential. The solution will not use this feature.
· Congratulations output for the winner: Another cosmetic feature, however, the users may wish to let the solution calculate the scores and decide the winner, so this is a could have.
· Leaderboard:  This feature is mainly cosmetic and holds no wight in how the game is played. This would be for the satisfaction of the users, so this is deemed as could have.
· Round Counter: A round counter that is displayed to the user would be another cosmetic feature. It bears no wight in how the solution functions, but would, again, satisfy the user should they forget which round is currently being played. Therefore, this is a could have.
· Anti-cheating mechanism: This solution has been designed with the assumption that players are honest and will enter the correct scores. Given the designers current ability this type of feature would be far too difficult to implement, and therefore will not be included.
· Elaborate GUI: A basic GUI will suffice given the simplicity of this solution, embellishing it would serve no purpose to the function of the solution and therefore will not be included.
· Function for users to play again:  This function would allow users to play again without restarting the solution. Due to the usefulness of this feature, it has been listed as could have.
· Displaying the rules before the game begins: For first time players, the rules of Yahtzee can be confusing, and so there should be an option to have the rules displayed at the start of the program. Therefore, this is listed as a should have.



4. Variables
	Variable Name
	Description
	Data Type

	playerX
	The x is to be replaced with the number of the player. This is used to assign the name of each player and helps with identifying if all players have taken their turn.
	String

	roundCounter
	This will determine the number of each round and limit each game to thirteen rounds. After all players have taken their turn it will ‘+1’ to the roundCounter. When the value hits 12, the game will end and display the highest scoring player as the winner.
	Integer

	playerXScore
	This will be used to retain each player’s score at the end of each turn. The X will be replaced with the player number. Due to the complexity of Yahtzee’s scoring system, the author has opted to simplify the system by reducing it to an addition system. This also leaves the possibility of developing the score system to a more accurate replication of the original in the future.
	Integer

	keptScoreX
	This variable will be used to save the score of each player’s kept dice at the end of their roll. The X is replaced with either a 1 or 2, and both variables will be added to the playerXScore at the end of their turn.
	Integer

	playAgain
	If, at the end of the game the player chooses yes, then this variable will be assigned as 1, if, when checked, this condition is met then a new game will initiate.
If it is defined as the default ‘0’ then the program will terminate.
	Integer

	gameRules
	This will hold the rules of the game.
	String

	upperSecRules
	This will hold the scoring rules for the upper section.
	String

	lowerSecRules
	This will hold the scoring rules for the lower section.
	String

	bonusRules
	This will hold the rules for the application of bonuses.
	String


	rollAgain
	This variable will be used to determine if the player wishes to roll again.
	Integer

	keepDice
	This will determine whether the player wishes to keep any dice thrown during either of their first two rolls.
	Integer

	currentPlayer
	This will help the solution to determine which is the current player. Allowing the scores to be added to the correct players total.
	String






5. Sub-Process Pseudocode

Checking Which Player is Currently Playing

BEGIN
IF currentPlayer == player2
	Take turn
	currentPlayer = player3
END

Score Checking

BEGIN
IF player1Score > player2Score AND player1Score > player3Score AND player1Score > player4Score
	Print “congratulations,”, player1, “You win! You scored: “, player1Score
IF player2Score > player1Score AND player2Score > player3Score AND player2Score > player4Score
	Print “congratulations,”, player2, “You win! You scored: “, player2Score
IF player3Score > player1Score AND player3Score > player2Score AND player3Score > player4Score
	Print “congratulations,”, player3, “You win! You scored: “, player3Score
ELSE
	Print “congratulations,”, player4, “You win! You scored: “, player4Score
END

Round Counting

BEGIN
IF currentPlayer == player4
	roundCounter = +1
IF roundCounter == 12
	playAgain = 0
	Print “Do you want to play again? 1. Yes 2. No”
	playAgain = Input 
IF playAgain == 1
	Restart
ELSE IF playAgain != 1
	END Program
ELSE 
	Continue game
END





Player Turn System

BEGIN
IF rollAgain ==1
	rollAgain = 0
	Print “keep dice?”
	keepDice = input ”1. Yes 2. No”
	IF keepDice == 1
		keptScore1 = input “please input the value of the kept dice”
		keepDice = 0
	Player rolls dice
	Print “Roll again?”
	rollAgain = input “1. Yes 2. No”
IF rollAgain ==1
	rollAgain = 0
	Print “keep dice?”
	keepDice = input ”1. Yes 2. No”
	IF keepDice == 1
		keptScore2 = input “please input the value of the kept dice”
		keepDice = 0
	Player rolls dice
Player1Score = player1Score + input “Please enter your score”
Player1Score = player1Score + keptScore1 + keptScore2
END



6. Appendix
[image: Image result for yahtzee score card]

Figure 1- Yahtzee Score Card [3]
[image: ]
Figure 2- MoSCoW prioritsed requirements list [4]



7. References


[1] 	WikiHow Staff, "How to Play Yahtzee," WikiHow, 17 November 2020. [Online]. Available: https://www.wikihow.com/Play-Yahtzee. [Accessed 11 February 2021].
[2] 	Milton Bradley Company, "Yahtzee Instruction Manual," Hasbro Games, Massachusetts, 1996.
[3] 	T. Zapata, "Yahtzee Score Card: Yahtzee Score Book: Keep tracking scores to have more fun!," [Online]. Available: https://www.amazon.co.uk/Yahtzee-Score-Card-tracking-scores/dp/1697969518. [Accessed 10 February 2021].
[4] 	Agile-Mercurial, "MoSCoW Prioritization Excel Template," [Online]. Available: https://agile-mercurial.com/excel-templates/moscow-prioritization/. [Accessed 15 February 2021].
[5] 	Mind tools Content Team, "Mind Tools: Flowcharts: Identify and Communicate Your Optimal Process," Emerald Works, [Online]. Available: https://www.mindtools.com/pages/article/newTMC_97.htm. [Accessed 14 February 2021].




2

image1.png
[/

L]





image2.jpeg
YAHTZEE SCORE CARD

Upper

Game | Game | Game | Game | Game
Section Y

scorng | S3me [ Game [ Gome T Gome T Gam

e ()= [

o (=2 [

rves (=) =3 [’

o (=4 [y

e (=5 [y

o {96 e

[Total score —

Bonus "EfiRR¢ | seoess

Total oscscen | memmmgp

Lower section

302 kind Er
[4.0fa kind Er
Full House S5

M straight=257 | seoes0

LG straight g | scoe 10

Vahtzee susins | scouso
chance B
vanee | 55 [ [T TTT{TTTTIT|I
sos [,

e

[Total sgpesmin

Grand Total

UL





image3.png
(M)ust Have (S)hould Have (CJould Have (W)on't Have

Score keeping functionality ) o o o

Entering dice rolls. ° ° o o

Checking if the piayer s tying to roll 100 many F) ) o o
times

Checking that scores are entered correcty @ ° ° °

piayer prompts @ ° o o

Checking for 2 three of 2 kind score. ° ° o o

Checking for Vahtzee score. ° ° o o

Checking for four of a kind @ ° ° o

Player names ° @ o o

Player colours ° o o E)

Congratulations output for the winning player ° ° @ o

Leaderboard ° ° @ o

Round counter o ° @ o

anti-cheating mechanism ° ° ° @

Eiaborate GUI o ° ° °

Function for users to play another game ° ° @ o

Displaying the rules before the game begins, ° @ o o





