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r Class: Final Year SY BTech(CSE)

o Course Name: Automata TheorY'

o Course Code: PCC-CS401

o Academic Year: 2023'24

o Semester: ll

o Name of the Activity: Project-Based Learning (PBL)

Mode of Conduct: A project to design an FSM-based vending machine simulation using Python.

Date of Activity conducted: 03/02/2A24.

Description about ActivitY:

1. lntroduction

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

L. programming Language: Python: A high-level, general-purpose language known for its

readability, vlrsatility, and extensive libraries. lt'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 (lntegrated Development Environmerft):

t. vs code (visualstudio code): A popular and highly customizable open-source code

editor with excellent Python support, including debugging, code completion, and

extensions for various tools.

Z. pyCharm: A powerful Python-specific IDE with advanced features like code anilysis,

debugging, and version control integration

3. Libraries: random: Used to simulate random coin insertion amounts'

4. Tools (Optional):

o 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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L"2. MethodologY

FSM Design for the Vending Machine

The vending machine will have the following states and transitions:
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1: ldentify States and Transitions

The vending machine will operate through well-defined states and transitions:

States:

ldle (waiting for input)
Selection (product selection)

Payment (processing PaYment)
Dispensing (releasing the product)

Completion (returning change and resetting)

2. Transitions:

a

a

a

a

a

From ldle ) to Selection when a product is chosen.

From Selection ) to Payment after product choice'

From Payment ) to Dispensing if sufficient money is provided.

From Dispensing ) to Completion after dispensing.

From Completion ) to ldle 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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I 1.3 Evidence :

class VendingMachine:

def _init-(self):
self.state = 'idle'

self.balance = 0

def insert_coi n(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_p rod uct(self, prod uct) :

product_prt6s5 = {'soda': 50, 'chips': 30, 'candy': 20}

if self.state == 'coin-inserted' and product in product-prices:

if self.ba la nce >- product_prices[product] :

self.ba lance -= product_pricesIproduct]

self .state = 'product_selected'

print(f" Dispensi ng {product}. Remaining bala nce : {self.ba la nce}")

else:

print(" I nsufficient ba lance. I nsert more coins.")

else:

print("lnsert coin first or invalid product.")

def reset(self):

if se lf .state i n [' p rod uct_selected','coi n_i nse rted'] :

self.state ='idle'
self.balance = 0

print("Machine reset. Ready for next customer.")

# Usage

vm = VendingMachine0

vm.insert_coin (50)

vm.select_prod uct('soda')

vm.reset0
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