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Summary: 

Our final product was two-player board game implementing ideas from various game genres.  

Background:  

- Bankrupt: When a player reaches 0 coins or below. 

- Battle: The sequence of the game where players take turns  

- Bitbit: The imaginary creatures each player is assigned which are able to use the moves 

during the battle sequence of the game. Currently the Bitbit which has the name “Ribit” is 

assigned to the first player, and the Bitbit which has the name “Catercompiler” is 

assigned to the second player. 

- Damage: The amount of health points that are reduced by an action. 

- Turn: A turn is counted after both players have rolled the dice. 

- Turn-based: A game where players alternate between making decisions. Examples of 

games that are turn-based include chess or checkers. 

- Effect: The resulting harm (by the snake) or benefit (by the ladder) to the player’s 

position in the board 

Basics of the Game 

Players will take turns rolling a six-sided die and moving forward on a 10x10 board 

populated with “snakes” and “ladders.” If the players land on a ladder, they move up the board a 

certain amount, and if the players land on a snake, they might move down the board a certain 



amount. The reason the players might move down after landing on a snake is because they are 

able to pay a certain amount of money to the snake in order to avoid going down the board. Each 

player starts off with 500 coins, which they use to avoid snakes and for other actions throughout 

the game. Every five turns, the game shifts to a turn-based style game where players try to 

reduce the health of their opponent from 100 points, to 0 points. This is accomplished through 

various actions the player can take, which vary on how much damage they do to the other player. 

However, the more damage the actions do to the opponent, the more money it costs to use that 

action. Once one of the player’s health points reaches 0 or below, the battle ends and the game 

shifts back to the board game, where players resume from where they left off. As they continue 

to advance on the board, every seven turns, the game shifts to a collaborative quiz portion, where 

if the players are able to get the correct answer to the question, they both receive some money. 

Players can win by either: reaching the 100th position on the board first, amassing 1,000 coins, 

winning 3 or more battles, or if your opponent goes bankrupt. These are the very basics of the 

game, and the sections below will clarify the nuances of each aspect of the game, along with how 

each part works. 

Money Mechanics 

The game has a major underlying money mechanic. Money is an integral part of the game 

because it is used heavily in the bitbit battles and also if you do not want to get “bitten” (fall 

down the board) by a snake. Money is also one of the win conditions of the game. The win 

condition is such that if the player crosses 1000 coins, they are declared the winner of the game. 

This ensures that the players are strategic in their usage of money and that they are also aware of 

opportunities to earn money, which might lead them to win the game.  



The money mechanic is implemented on multiple levels, in different stages throughout the game. 

Each player starts out with 500 coins. The opportunities to earn money are as follows: 

- Using the Mine or Gamble action in the battle. 

- Robbing your opponent 

- Answering questions correctly on the quiz 

The opportunities to spend money are as follows: 

- Pay a toll to the snake 

- Buy moves to attack your opponent 

- Buy healing potion to regain health 

The player might also lose money when another player robs them. 

One of the primary ways we implemented a money spending tactic was the toll when you 

land on a snake. This code was fairly easy to implement since it was just conditional statements 

based on the player position. The value of the toll is also dependent on the fall by the snake. 

Since we programmed the snakes to be in such a way that the higher up in the board the snake is, 

the higher the fall. Hence, the higher the position of the player, subsequently, the higher the toll.  

 

Player position Toll value range 

Between 10 and 30 Between 5 and 25 coins 

Between 30 and 50 Between 30 and 40 coins 

Between 50 and 70 Between 50 and 70 coins 

Between 70 and 90 Between 120 and 140 coins 

After 90 Between 150 and 200 coins. 

 



GUI Implementation: Quiz 

This part was coded by Ankith Suhas Pinnamaneni. Our initial stretch goal was of 

presenting the whole game using a GUI. However, we only implemented the quiz as a GUI.  

There was one major challenge I faced: 

Iterating through the dictionary to display different questions: The quiz as of now 

displays only one question for each difficulty level. My initial plan however was to iterate 

through the dictionary and print out a new question on each iteration. But this wasn’t working. 

This is because the frame needs to be packed inside the loop if this needs to happen. If I put the 

frame packing inside the loop, the display of the question becomes the type of the element in the 

dictionary instead of the actual question. So, it just prints out PY_VAR2 instead of the question. 

Therefore, I ended up calling the function earlier, so that the question will already be initialized 

by the time that the frame is packed.  

 

Figure 1: The highlighted part is where the function is being called. 

The highlighted part is where I began calling the function early.  

 

Figure 2: The problem which was coming up. 



 

This problem was also the reason why I couldn’t add an error message when the user input the 

wrong answer. If I added, the error check, because I was calling the function earlier, the error 

message would pop-up regardless. The condition of the error check was if the user answer 

matched the dictionary answer. Since, the user hadn’t entered the answered by then, the error 

message would just automatically pop-up.  

 

Figure 3: The error message which was popping up. 

Another minor problem I faced was returning back to the game. This was initially a 

problem, because we had to execute the return statement and also remove the GUI window. 

After some thought, I came up with a back button that would destroy the tkinter window and 

then return to the game.  

The overall implementation for the GUI was a fairly straightforward process. I created a main 

class which contained all the functions. The __init__ function contained all the variables and also 

called the widgets function.  

There were 5 main functions that were required.  

1) The quiz function which was used to check the user input and then call an appropriate 

function. It also packed and forgot the appropriate windows. For example, if the user 



chose an easy difficulty level. The quiz function had a conditional that would then call 

the check_easy function and also forget the first window and pack the easy difficulty 

window.  

 

Figure 4: The quiz function 

2) The widgets function was used to keep all the different objects in the GUI window. It 

stored the header for the windows, the labels for the questions, the submit button and also 

the text entry box.  

3) The next 3 functions are similar to each other in the work that they do: 

They are the check_easy, check_medium and check_hard functions: 

These three functions are used to process the answers entered by the user. They first access the 

relevant dictionary and then assign the question to a variable. Then it checks for the 

answer from the user input. If the answer matches, then the user is shown the success 

message. I haven’t been able to implement an alternative method if the answer is 

incorrect for the reason mentioned above. So, the program currently just waits until the 



user enters the correct answer. Hence, I think with further work, these problems can be 

improved upon.  

 

Figure 5: The widgets function with the header, difficulty window and easy window. 

The quizzes are designed to make both the players work together. This is because both the 

players get money if they answer correctly. Therefore, the intention was to make them work 

together to reach a solution.  

The questions and answers for the quizzes are stored in dictionaries. There is a separate 

dictionary for each difficulty level.  

 

Figure 6: A snippet of the dictionary with sample questions. 

 
Snakes and Ladders 



The coding of text-based snakes and ladders was done by Anubhav Sharma. The initial 

challenge was designing the board. Not only the board had to be printed same every time but also 

it had to keep track of the players. In the beginning, with the help of nested for loops, the board 

could be printed with “[]” representing each block. However, there was a lot of formatting 

problems; even a single space could ruin the board layout. That was basically fixed by trial and 

error. The code was run and the part of the code that was responsible for the error (extra spaces, 

single digit numbers) was modified and run again.  

After the board was designed, the next objective was to update with player 1 and player 2 

position as the game progressed with the dice roll. Random package was imported and used to 

generate random numbers between 1 to 6 for dice roll. Inspired by the three-player game, mutual 

recursion was used for dice roll and calling up another player. If the position of a player was 

greater than 100, the game ended showing the respective winner.  

 

Figure 7: When a player wins, this code is executed. 

 

 



 

Figure 8: Use of mutual recursion to call another player. 

The board function was made calling two arguments: Player 1 and Player 2 position. 

Now, the x-coordinate and y-coordinate of the player’s position had to be determined and 

changes had to be made in the board. X-coordinate was the remainder of the position when 

divided by 10 and y-coordinate was the integer quotient when position was divided by 10. Every 

time during the iteration, if the x-coordinate and y-coordinate of the player matched with the 

counter, the player was returned instead of empty block (“[]”).  

 

Figure 9: Code for printing the board 



Then the next objective was to create a well-defined random snakes and ladders. Another 

function was created that aimed of returning a dictionary with corresponding position as a key 

and the damage/ benefit as the value. After thinking a lot to make an unbiased good game, the 

following rule for randomness was implemented. 

Counter Position in board Damage by snake Benefit by ladder 

0 0 - 20 0 (No snakes) 40 - 50 

1 20 - 40 10 - 20 30 - 40 

2 40 - 60 20 - 30 20 - 30 

3 60 - 80 30 - 40 10 - 20 

4 80 - 100 40 - 50 0 (No ladders) 

 

The basic principle was, as we go higher in board the damage by snake should increase and 

benefit of ladder should decrease. Besides, it had to be careful that, a player never went above 

100 by a ladder and below 0 by a snake.  

However, a player can go directly to 0 by a snake if and only if the person lands on 

position 20 which randomly has a snake placed with damage 20. Similarly, a person can win 

directly by a ladder (i.e. go to position 100) if and only if the person lands on a position 80 which 

by chance has a ladder of benefit 20. This was considered a little biased approach in the game in 

the beginning. Nevertheless, if there are four snakes and four ladders, the probability of a snake 

or ladder being placed in that particular position (20 or 80) is 1/20. The damage of that snake or 

benefit of that ladder being 20 is 1/10. Together the probability is 1/ 200 = 0.005. In addition, for 

the effect to happen, the person also must land on that particular position which makes the 

probability negligible. Thus, that part was ignored. 



 

Figure 10: Creating Dictionary of Snake and Ladders 

The function also offers flexibility in number of snakes and ladders. However, in each 

game there must be at least four snakes and four ladders. If we want to add more snakes or 

ladders, they are placed in a wide range of board with normal damage/ benefit. For example, if 

we need 6 snakes, the first four will be placed according to the rules in the table. The other two 

will be played randomly between 40 and 99 with damage ranging from 20 to 30. To summarize, 

the position and effect of snakes and ladders are created in a restrictive random pattern. 

After creating random snakes and ladders, the focus was then to compile that part to the 

original board function and make it work! That was the most difficult part in the snake ladder 

basics. The effect of snakes/ ladders had to be shown in the board and not changed every turn. 

This enabled to entirely change the format of board as the effect were with three characters and 

the basic block was “[]”, only two characters. Thus, the basic block of board was changed to “[ 

]” with three spaces in between so that the effect could fit in perfectly when needed. Again, by 



hit and trials, the actual spacing and formatting was carried out and if the position was in the 

item dictionary, the block was printed with the effect. Also, in the player functions, if the 

position was in the dictionary of snakes and ladders (which meant that the player hit a snake and 

ladder), the new position was added with the effect (+ if ladder, - if snake) and for effective 

display, message was printed and board was also printed.  

Another simple problem that arose was that we needed to display both players if they 

were in the same position which was solved by the use of an if statement and displaying “BothP” 

on screen. Also, if a person lands on the snake or ladder, the position of player was momentarily 

not on the screen. To deal with the confusion and to allow the user more convenience, the current 

position of each player in the board was shown every turn. This way, basic snakes and ladders in 

entirely text-based environment without using any other foreign packages (except random) was 

achieved. 

The rule of paying toll to snake was added later to this normal version. Every time a 

person landed on a snake, a message showing the toll of snake and current money he has was 

shown giving him an option of skipping the snake given that he pays the money. If he paid the 

toll, his money would be reduced by the amount and the position wouldn’t change. However, 

initially, the person could pay money to the snake even if the toll was higher than the money, he 

possessed resulting in negative number being assigned to the money variable. Instead of limiting 

the user from paying the toll if they did not have enough money, to make the game more 

exciting, it implemented that the player would lose if they had no money or were in debt.  



 

Figure 11: When a player lands on snake, this code is executed. 

 
Rules of Bitbit Battles 

The Bitbit Battles between the two players take place every five turns in the “Snakes and 

Ladders” portion of the game. As stated earlier, the players take turns until one of the player’s 

health points (or Bitbit’s health points) is reduced to 0. The player who goes first is decided by a 

coin toss, then the player can decide on using either an “action” or an “attack.” The attacks that 

are available to each player are: 1. Byte, 2. Kilobyte, 3. Megabyte, and 4. Gigabyte. These 

attacks can be selected by inputting their respective numbers and then pressing enter. The 

damage of each attack is determined by a base amount times a modifier, which is determined by 

the player’s current position on the board in the “Snakes and Ladders” game. The base damage 

of each attack is 4, 8, 16, and 32 damage respectively, while the modifier beings multiplying the 

base damage by 1.4 and decreases by .05 every 10 board spaces. Also note that each attack costs 

the same amount as the base damage amount. Once the player does an attack their turn is over, 

and the next player takes their turn.  

If the player opts to use an action instead, they can choose from the following actions: 1. 

Mine and 2. Gamble. Similar to the attacks, this is selected by inputting the respective number 



and pressing enter. The Mine action will give the player 50 coins, while the Gamble action will 

give the player a random amount of coins between the range of 0 and 100. Once the player 

selects an action their turn is over, and the next player takes their turn. 

There is one important caveat during battle. If a player’s health is reduced to below 30, 

but not below 0 health, they are given an additional option during their turn to either use a 

potion, rob their opponent, or just skip to using either an attack or an action. This is selected by 

inputting 1, 2, or 3 respectively, and then pressing enter. Note that if they select to use a potion 

or rob their opponent, they will still be able to attack or use an action afterwards. If a player 

selects to use a potion, for every 2 coins they input, they will be given 1 health back. This is done 

by inputting the desired amount of coins they want to use and then pressing enter. If a player 

selects to rob their opponent, they will be given a random number of coins between 0 and 50, and 

that same amount is subtracted from the opposing player. 

 

 

Programming Bitbit Battles 

The Bitbit battles were coded separately by Jacob Valero using object-oriented 

programming, and then compiled as a whole with all three members of the group. The 

characteristics of each Bitbit was created using a class which defined their health, attacks, and 

actions as default characteristics, and the name and money as characteristics which would be 

passed during each initialization of the class. Below is a picture of the class and of the 

initialization that occurs at the start of each battle sequence.  



 

Figure 12 Code showing features of the Bitbit class and the initialization of two players. 

The coin toss at the start of a battle uses the random module to randomly select which 

player starts. After that it prompts the player with input statements depending on their previous 

answers (e.g. After selecting to do an attack, prompts the player with their attack options) or the 

current state of other variables (e.g. the health of the player). All print statements use. format in 

order to put in various variables such as player names, health, and money. There are a few cases 

which are a bit different, namely: determining the amount of health given back for the potion and 

determining the modifier damage. To determine the amount of health given back from the 

potion, the amount of coins inputted is divided by 2 using integer division, so that for every 2 

coins, 1 health is given back. To determine modifier damage, the player’s current position is 

divided by 10 using integer division, and then that value is used to index a list of the modifier 

damage, and then the value in the list is multiplied to the base damage of the move, which is 

given by a list of tuples given in the class. Below is a picture of the portion of code for one of the 

players in determining the attack damage. 



 

Figure 13 Code showing how attack damage is calculated. 

The challenges in creating this code were at first understanding how object-oriented 

programming worked, balancing damage and money usage, and when compiling the code so that 

the all the parts worked seamlessly with each other. In the end, the code for the battle portion is 

all underneath an if statement that triggers every 5 turns, and once the battle ends the necessary 

information (e.g. money) is transferred back to the snakes and ladders portion of the game, 

depending on who won the battle. This portion of the code is shown below, and it is the primary 

way in which we transition between game states. 

 

Figure 14: Code which shifts between the battle sequence and the board game. 

The biggest challenge for the Bitbit battles was when trying to create a print statement 

informing the player that they incorrectly inputted something, such as numbers greater than 4 or 

with a string. Unfortunately, due to time constraints, we were not able to implement this feature. 



The issue is because all of the input statements convert the response to an integer, which means 

that if a string is inputted the code crashes. We tried to instead, convert the input to an integer 

only if the input statement was an integer. But now that the input is taken as a string instead of an 

integer, the input will always be a string, and therefore we cannot assert that it is an integer. We 

believed that this would be an easy error to fix, but we were proven wrong. I believe we got 

close to fixing the problem by using regular expression to decide on what values were in the 

string, but we were unable to find a fix among other more pressing problems.  

Motivation 

When we were deciding on the topic for the final project, we quickly decided that we 

wanted to do a game of some sort because of the interest in creating a game for the members of 

the team... Afterwards, we went through various different ideas, we were finding that we could 

find a version with completed code on the internet for all of our ideas. That’s why we decided to 

integrate multiple of our ideas into one game with different original additions in order to create 

something that had not existed yet, so that we would truly push ourselves on this assignment. 

Main accomplishments 

Here are the main things that we accomplished: 

- Two player snake and ladder game with a turn-based battling system. 

- Uses a money mechanic for various actions (Like paying for certain actions and gaining 

money for others). 

- Text-based interface 

[Below are some stretch goals we accomplished] 



- Multiple win conditions 

- Some GUI implementation 

- Expanded battle mechanics 

Conclusion and Future Work 

By the end we were able to accomplish our initial goal of a modification of the game of 

snakes and ladders with the addition of a turn-based battle system, and implement many more 

ideas that we thought could enhance the challenge of creating this project and which would make 

the game more exciting to play. Along the way we learned a lot about taking on a project like 

this and all of the exciting aspects of being able to create our own game. 

Some of the lessons we learned included: 

- Large amounts of code are hard to maintain and edit. 

- Working separately and then bringing all of our work together was much harder and took 

much longer than we expected. 

- Seemingly easy problems are not always that easy to solve! Sometimes they are much 

more difficult, or sometimes they have a “domino” effect on the rest of the code, 

requiring larger changes to lots of the code. 

- Difficult to find a time to meet together which works for all of the team members. 

Here are some future ideas we hope to implement: 

- Credit System - Being able to dip below 0 coins up to a cap, but the longer you remain 

under 0, the more debt you incur and after a certain threshold, say -500 coins, you will 

lose. 



- More strategic battling - Implementing more moves, implementing options that are 

desirable (currently the potion doesn’t seem like a desirable option), and implementing 

moves that have different mechanics, for example, a poison mechanic which subtracts 

from the player’s health every turn. 

- Balancing optimal strategy between the different win conditions. 

- Different bitbits that players can select at the beginning of the game with different attacks 

and actions, which are better suited for different strategies. 

- Multiplayer scalability - Being able to play with more than 2 players. 

- More events - For example, a treasure event which could give extra money, extra moves 

to the player’s bitbit, extra dice rolls, etc. 

- Full GUI implementation 

- An AI which finds the best way to play the game. 

References 

- https://stackoverflow.com/questions/9246076/how-to-print-one-character-at-a-time-on-on

e-line 

- This website was used to create time delays in the printing of characters and the 

continuation of the code for purely aesthetic purposes. The relevant section of 

where this code is implemented is commented with the link as well. 

Team Member’s contribution 

Jacob - BitBit battles 

Anubhav - Snakes and Ladders functionality and board. 

Ankith - GUI and toll  

https://stackoverflow.com/questions/9246076/how-to-print-one-character-at-a-time-on-one-line
https://stackoverflow.com/questions/9246076/how-to-print-one-character-at-a-time-on-one-line


Everyone - Compiling, debugging and troubleshooting 

Appendix I: Screenshots of the game 

 

 

Figure 15: The start of the game with instructions. 

 
 

 
Figure 16: The first player rolls the dice. 

 
 



 
Figure 17: The second player rolls the dice. 

 
 

 
Figure 18 The battle starts. 

 



 
Figure 19: The possible attacks. 

 
 

 
Figure 20: The possible actions. 

 
 

 
Figure 21: Low Health: Use of Potion 

 
 



 
 

 
Figure 22: Low Health: Use of Rob 

 
 

 

Figure 23: The Battle ends. 

 

 

Figure 24: The quiz begins. 



 

Figure 25: During the Quiz. 

 

 
Figure 26: The Quiz ends. 



 

Figure 27: Player lands on snake: Player pays the toll. 

 

Figure 28: Player lands on a snake: Player chooses not to pay. 

 
 



 

Figure 29: The player lands on a ladder. 

 
Figure 30: Player wins. 


