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Software engineering
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What is Functional Modeling?

• Functional modeling is a technique used to describe the processes and functions of a system. It

emphasizes how inputs are transformed into outputs.

• Functional models help in understanding the tasks, operations, and processes that a software

system needs to perform to fulfill its requirements.

• In object-oriented systems, the idea is to represent these functions in terms of objects, classes,

and their interactions.
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Object-Oriented Concepts in Functional 

Modeling
1. Classes and Objects
Class: Think of a class like a blueprint or recipe. It tells you what an object will be like.
Object: An object is like a real thing made using that blueprint.
Example:
Class: "Dog" (this is the blueprint for all dogs)

Has properties like color, breed, and age.
Has actions like bark() and run().

Object: "MyDog" (this is a real dog made from the blueprint)
Color: Brown
Breed: Labrador
Age: 3 years

So, Dog is the blueprint, and MyDog is a real dog created from that blueprint.
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Object-Oriented Concepts in Functional 

Modeling
2. Methods (Functions)

• Methods are the actions or behaviors that an object can do. Think of them as verbs that 

describe what an object can do.

• Example: In the Dog class, the methods could be:

• bark(): Makes the dog bark.

• run(): Makes the dog run.
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Object-Oriented Concepts in Functional 

Modeling
3. Encapsulation:

• Encapsulation means keeping some things hidden and only showing what is necessary.

• This keeps the object safe from being changed in ways we don’t want.

• Example: Imagine the Dog class has an internal property like energy (how much energy the dog 

has). 

• We don’t want people to change it directly, so we make it hidden and let them change it only 

through special methods.
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Object-Oriented Concepts in Functional 

Modeling

4. Inheritance and Polymorphism
Inheritance: This lets one class borrow properties and methods from another class.
Polymorphism: This lets different objects use the same method but do it in their own way.
Inheritance Example:
Imagine a class called Animal. Then we create two new classes, Dog and Cat, that inherit from 
Animal. This means Dog and Cat will share common things from Animal but can also have their 
own special things.
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Object-Oriented Concepts in Functional 

Modeling

4. Inheritance and Polymorphism
Inheritance: This lets one class borrow properties and methods from another class.
Polymorphism: This lets different objects use the same method but do it in their own way.
Inheritance Example:
Imagine a class called Animal. Then we create two new classes, Dog and Cat, that inherit from 
Animal. This means Dog and Cat will share common things from Animal but can also have their own 
special things.
Polymorphism Example: 
Polymorphism means that even if different objects have the same method name, they can do 
different things with that method. For example, both a Dog and a Cat can have a make_sound() 
method, but they will make different sounds.
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Role of Functional Models in Object-

Oriented Design
Functional models help to:

• Define the system's behavior and operations in terms of objects and interactions.

• Ensure that the software system can be designed, implemented, and maintained to meet

functional requirements.

• Serve as a bridge between the user requirements (what the system should do) and the system

design (how the system will do it).



3/26/2025 10SOWMIYA R/AP/AI&DS/23ITT203 OBJECT ORIENTED SOFTWARE 
ENGINEERING/SNSCE

Example

Consider a banking system:

Use Case: "Withdraw Money“

The user (actor) interacts with the system to withdraw money.

Functional modeling would include: 

Objects: Bank Account, ATM, Transaction

Methods: BankAccount.withdraw(), ATM.authenticate(), Transaction.process()

Interactions: The user initiates the withdrawal (use case), the ATM authenticates the user, and 

then the withdraw method of the Bank Account object processes the transaction by updating the 

account balance and creating a transaction record.
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Challenges in Functional Modeling in OOP

• Complexity: As systems grow, defining clear functional models can become complex due to the 

large number of objects and interactions.

• Balancing Functionality with Object-Oriented Principles: Sometimes, functional requirements 

may conflict with object-oriented principles like encapsulation or inheritance, requiring 

thoughtful design decisions.
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Conclusion

• In summary, functional modeling in object-oriented software engineering is about defining the 

behavior of the system through objects and their interactions, ensuring that the system meets 

user needs while adhering to object-oriented principles.

• By using different modeling techniques (use case diagrams, activity diagrams, etc.), developers 

can visualize, design, and implement a system’s functionality effectively.
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