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Description about Activity:

1. Introduction

To understand the concept of finite state machines (FSMs) through practical implementation. To
design and simulate a vending machine that handles product selection, payment processing, and
item dispensing. To enhance programming skills by implementing FSM logic in Python. To explore
real-world applications of FSM in automation systems.

1.1. Tools and Technologies Used

1. Programming Language: Python: A high-level, general-purpose language known forits
readability, versatility, and extensive libraries. It's an excellent choice for this project
due to its ease of use and the availability of libraries for data structures and algorithms.

2. IDE (Integrated Development Environment):

1. VS Code (Visual Studio Code): A popular and highly customizable open-source code
editor with excellent Python support, including debugging, code completion, and
extensions for various tools.

2. PyCharm: A powerful Python-specific IDE with advanced features like code analysis,
debugging, and version control integration.

3. Libraries: random: Used to simulate random coin insertion amounts.
4. Tools (Optional):
. Version Control (Git): Helps track changes to the code and collaborate with others.

° Testing Frameworks (e.g., unittest): To write and run automated tests to ensure
the correctness of the simulation.
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1.2. Methodology

FSM Design for the Vending Machine

The vending machine will have the following states and transitions:

fCurrent Statel Input l Next State| Output
ﬁdle ‘ Product selection lSelection lShow product price
Election J Insert sufficient moneyJ Payment JAccept money

@ment LMoney #= product lDispensinﬂDispense product

price
. Prompt for more
Payment Money < product price |Payment
money
. : . Completio .
Dispensing | Product dispensed Return to idle
Completion |Any action l Idle J Reset machine

Step 1: Identify States and Transitions
The vending machine will operate through well-defined states and transitions:

1. States:

= |dle (waiting for input)

= Selection (product selection)

= Payment (processing payment)

» Dispensing (releasing the product)

» Completion (returning change and resetting)

2. Transitions:
. From ldle = to Selection when a product is chosen.
o From Selection - to Payment after product choice.
o From Payment -> to Dispensing if sufficient money is provided.
o From Dispensing - to Completion after dispensing.
o From Completion - to Idle for the next transaction.

Step 2: FSM Transition Diagram
Develop a state transition diagram to visualize the working of the vending machine.
This will include:
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» Arrows showing transitions based on user inputs and conditions.

1.3 Evidence:
class VendingMachine:
def __init__(self):
self.state = "idle'
self.balance =0

def insert_coin(self, amount):
if self.state == "idle":
self.balance += amount
self.state = 'coin_inserted'
print(f"Balance: {self.balance}")
else:
print("Coin already inserted. Select a product.")

def select_product(self, product):
product_prices = {'soda': 50, 'chips": 30, 'candy': 20}

if self.state == 'coin_inserted' and product in product_prices:
if self.balance >= product_prices[product]:
self.balance -= product_prices[product]
self.state = 'product_selected'
print(f"Dispensing {product}. Remaining balance: {self.balance}")
else:
print("Insufficient balance. Insert more coins.")
else:
print("Insert coin first or invalid product.")

def reset(self):
if self.state in ['product_selected', 'coin_inserted']:
self.state ="idle'
self.balance =0 )
print(”Machine reset. Ready for next customer.")

# Usage

vm = VendingMachine()
vm.insert_coin(50)
vm.select_product('soda')
vm.reset()
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