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When working with object-oriented programming, it's common to encounter situations
where multiple classes share similar methods or functionalities. A typical example is the
print functions in classes like Janitor and Cashier, which may have nearly identical
implementations. Duplicating code not only increases maintenance effort but also violates
the DRY (Don't Repeat Yourself) principle, making the codebase harder to understand and
modify over time. In this article, we'll explore strategies to refactor similar print functions
across different classes to create a more maintainable, scalable, and clean code structure.

---

Understanding the Problem: Similar Print
Functions in Different Classes

Before diving into refactoring techniques, it's essential to analyze why the similarity in print
functions is problematic and how it impacts your codebase.

Common Scenario: Janitor and Cashier Classes

Suppose you have two classes, Janitor and Cashier, each with a print method to display
their respective details:

```python
class Janitor:
def __init__(self, name, shift):
self.name = name
self.shift = shift

def print_info(self):
print(f"Janitor Name: {self.name}")
print(f"Shift: {self.shift}")

class Cashier:
def __init__(self, name, register_number):
self.name = name
self.register_number = register_number



def print_info(self):
print(f"Cashier Name: {self.name}")
print(f"Register Number: {self.register_number}")
```

While the implementations are straightforward, both functions serve similar purposes:
displaying class-specific information. If more classes are added with similar print functions,
the code becomes repetitive and harder to maintain.

Problems with Duplicated Print Functions

- Code Duplication: Repeating similar code in multiple classes increases the code size
unnecessarily.
- Maintenance Challenges: Changes in the printing style or information format require
updating multiple methods.
- Violation of DRY Principle: Leads to inconsistencies if one implementation is updated and
others are not.
- Reduced Readability: Multiple similar methods clutter the codebase, making it less
understandable.

---

Strategies for Refactoring Similar Print Functions

Refactoring aims to eliminate code duplication, promote reuse, and enhance
maintainability. Here are several strategies to achieve this:

1. Use Inheritance and Base Classes

One of the most straightforward approaches is to create a base class that contains a
generic print method, which can be extended or overridden by subclasses.

Implementation:

```python
class Employee:
def __init__(self, name):
self.name = name

def print_info(self):
print(f"Name: {self.name}")

class Janitor(Employee):
def __init__(self, name, shift):
super().__init__(name)



self.shift = shift

def print_info(self):
super().print_info()
print(f"Shift: {self.shift}")

class Cashier(Employee):
def __init__(self, name, register_number):
super().__init__(name)
self.register_number = register_number

def print_info(self):
super().print_info()
print(f"Register Number: {self.register_number}")
```

Advantages:

- Promotes code reuse.
- Centralizes common behaviors.
- Easy to extend for new classes.

Limitations:

- Suitable when classes share a common ancestor.
- Might require restructuring existing class hierarchies.

---

2. Implement a Shared Utility or Helper Function

If inheritance isn't suitable or desirable, create a utility function that handles printing
common information.

Implementation:

```python
def print_common_info(obj, fields):
for field in fields:
value = getattr(obj, field)
print(f"{field}: {value}")

class Janitor:
def __init__(self, name, shift):
self.name = name
self.shift = shift

def print_info(self):
print_common_info(self, ['name'])



print(f"Shift: {self.shift}")

class Cashier:
def __init__(self, name, register_number):
self.name = name
self.register_number = register_number

def print_info(self):
print_common_info(self, ['name'])
print(f"Register Number: {self.register_number}")
```

Advantages:

- Reusable across multiple classes.
- Keeps print logic centralized.
- Easy to modify print behavior globally.

---

3. Use Composition with a Mixin Class

Mixin classes allow sharing methods across different classes without enforcing inheritance
of data attributes.

Implementation:

```python
class PrintableMixin:
def print_basic_info(self):
if hasattr(self, 'name'):
print(f"Name: {self.name}")

class Janitor(PrintableMixin):
def __init__(self, name, shift):
self.name = name
self.shift = shift

def print_info(self):
self.print_basic_info()
print(f"Shift: {self.shift}")

class Cashier(PrintableMixin):
def __init__(self, name, register_number):
self.name = name
self.register_number = register_number

def print_info(self):
self.print_basic_info()



print(f"Register Number: {self.register_number}")
```

Advantages:

- Promotes code reuse without deep inheritance.
- Flexible and composable.

---

4. Leverage Data Classes for Simplification

Python's `@dataclass` decorator can reduce boilerplate code and facilitate shared printing.

Implementation:

```python
from dataclasses import dataclass

@dataclass
class Employee:
name: str

def print_info(self):
print(f"Name: {self.name}")

@dataclass
class Janitor(Employee):
shift: str

def print_info(self):
super().print_info()
print(f"Shift: {self.shift}")

@dataclass
class Cashier(Employee):
register_number: int

def print_info(self):
super().print_info()
print(f"Register Number: {self.register_number}")
```

Advantages:

- Less boilerplate code.
- Built-in support for common operations.
- Simplifies class creation.



---

Best Practices for Refactoring Print Functions

When refactoring print functions, consider the following best practices to ensure clean,
maintainable, and scalable code.

1. Identify Commonalities and Differences

- Analyze what information is common across classes.
- Determine what unique data each class needs to print.
- Use this understanding to design a flexible print structure.

2. Centralize Shared Logic

- Avoid duplicating print code.
- Use base classes, mixins, or utility functions to encapsulate shared behaviors.

3. Maintain Extensibility

- Design your solution so that adding new classes with similar print needs requires minimal
changes.
- Follow open/closed principle: classes should be open for extension but closed for
modification.

4. Use Polymorphism

- When possible, rely on polymorphism to invoke print methods uniformly across different
classes.

5. Keep the User Interface Consistent

- Standardize print formats for readability.
- Consider implementing methods that return strings instead of printing directly, allowing
greater flexibility.

---



Advanced Techniques for Reducing Code
Duplication

Beyond basic refactoring strategies, advanced techniques can further streamline your code.

1. Implement a Generic Printable Interface

Define an interface or abstract base class that enforces the implementation of a
`to_string()` method, which can then be printed.

```python
from abc import ABC, abstractmethod

class Printable(ABC):
@abstractmethod
def to_string(self):
pass

class Janitor(Printable):
def __init__(self, name, shift):
self.name = name
self.shift = shift

def to_string(self):
return f"Janitor Name: {self.name}\nShift: {self.shift}"

class Cashier(Printable):
def __init__(self, name, register_number):
self.name = name
self.register_number = register_number

def to_string(self):
return f"Cashier Name: {self.name}\nRegister Number: {self.register_number}"

Usage
for employee in [Janitor("John", "Night"), Cashier("Alice", 12)]:
print(employee.to_string())
```

Benefits:

- Enforces a contract.
- Facilitates polymorphism.
- Allows printing via `print(employee)` if `__str__()` is overridden.

---



2. Use Reflection or Introspection

For highly dynamic scenarios, Python's introspection can automate printing based on
attribute lists.

```python
def print_attributes(obj, attributes):
for attr in attributes:
value = getattr(obj, attr, 'N/A')
print(f"{attr}: {value}")

Classes as before
```

This approach reduces boilerplate but should be used carefully to avoid exposing sensitive
data or inconsistent formats.

---

Conclusion: Effective Refactoring for
Maintainability

Refactoring similar print functions across classes like Janitor and Cashier is essential for
creating maintainable and scalable codebases. By leveraging object-oriented principles
such as inheritance, composition, and polymorphism, along with utility functions and

Frequently Asked Questions

What is the main issue with having similar print
functions in Janitor and Cashier classes?
The main issue is code duplication, which leads to increased maintenance effort and a
higher chance of bugs due to inconsistent updates across classes.

How can we identify common code patterns in the print
functions of both classes?
By analyzing the methods, we can spot similar logic, such as formatting or outputting data,
that can be abstracted into a shared method or class.

What design principle can be applied to reduce code



duplication in these classes?
The DRY (Don't Repeat Yourself) principle encourages extracting common functionality into
a base class or utility method to promote reusability.

Would creating a shared interface or abstract class help
in refactoring the print functionality?
Yes, defining an interface or abstract class with a common print method allows both classes
to implement or inherit shared behavior, reducing code duplication.

How can inheritance be used to refactor similar print
functions?
A base class with a generalized print method can be created, and both Janitor and Cashier
classes can inherit from it, overriding or extending methods as needed.

What are some best practices when refactoring
common code in multiple classes?
Identify the duplicated logic, abstract it into reusable components, ensure clear interfaces,
and test thoroughly to maintain behavior after refactoring.

Can utility functions be used to improve the print
functionality? How?
Yes, utility functions can encapsulate common formatting or output logic, which can then
be called by both classes, reducing redundancy.

What are potential pitfalls to watch out for when
refactoring shared print functions?
Pitfalls include breaking existing behavior, overgeneralizing, or creating tight coupling;
careful testing and incremental changes can mitigate these risks.

After refactoring, how can we ensure the print
functions remain consistent and correct?
Implement comprehensive unit tests for the shared print logic and verify that both classes
produce the expected output after refactoring.

Additional Resources
Janitor And Cashier Classes Have A Print Function That Is Similar. How Can We Refactor This
Code To Reduce?



In many software applications, especially those built with object-oriented principles, it's
common to encounter duplicate or highly similar code across different classes. A typical
example is when classes like Janitor and Cashier both implement a `print` function that
shares similar logic. While it might seem harmless at first glance, duplicated code can lead
to maintenance headaches, increased chances of bugs, and reduced overall code quality. In
this article, we'll explore how to effectively refactor such repetitive print functions to create
cleaner, more maintainable code that adheres to best practices.

---

Understanding the Problem: Similar Print Functions in Different Classes

Imagine you have two classes: Janitor and Cashier. Both classes have a `print` method that
outputs their details, such as name, ID, and other relevant attributes. The code might look
like this:

```python
class Janitor:
def __init__(self, name, employee_id, shift):
self.name = name
self.employee_id = employee_id
self.shift = shift

def print(self):
print("Janitor Details:")
print(f"Name: {self.name}")
print(f"ID: {self.employee_id}")
print(f"Shift: {self.shift}")

class Cashier:
def __init__(self, name, employee_id, register_number):
self.name = name
self.employee_id = employee_id
self.register_number = register_number

def print(self):
print("Cashier Details:")
print(f"Name: {self.name}")
print(f"ID: {self.employee_id}")
print(f"Register: {self.register_number}")
```

Notice that both classes implement a similar `print` method: they display common
attributes like `name` and `employee_id`, and then some class-specific info. If more
classes are added with similar print functions, this pattern can quickly become verbose and
redundant.

---

Why Is Duplicate Print Code a Problem?



Before diving into solutions, let's understand the drawbacks of such duplication:

- Maintainability Issues: Updating the print format or adding new fields means changing
multiple classes, increasing the risk of inconsistencies.
- Code Duplication: Repetitive code makes the codebase larger and harder to navigate.
- Violation of DRY Principle: "Don't Repeat Yourself" is a core principle in software
engineering; duplicated code violates it.
- Difficulty in Extending: When new types are added, developers need to replicate similar
print logic, which can be error-prone.

---

Strategies for Refactoring Similar Print Functions

Refactoring aims to reduce redundancy by extracting shared behavior into reusable
components. Here are some effective approaches:

1. Use Inheritance and a Common Base Class

Inheritance is one of the most straightforward ways to share code among classes with
similar behavior.

How it works:

Create a parent class that contains the common `print` method, and let subclasses inherit
from it.

Example:

```python
class Employee:
def __init__(self, name, employee_id):
self.name = name
self.employee_id = employee_id

def print(self):
print("Employee Details:")
print(f"Name: {self.name}")
print(f"ID: {self.employee_id}")

class Janitor(Employee):
def __init__(self, name, employee_id, shift):
super().__init__(name, employee_id)
self.shift = shift

def print(self):
super().print()
print(f"Shift: {self.shift}")

class Cashier(Employee):
def __init__(self, name, employee_id, register_number):



super().__init__(name, employee_id)
self.register_number = register_number

def print(self):
super().print()
print(f"Register: {self.register_number}")
```

Benefits:

- Centralizes common print logic.
- Subclasses can extend or override as needed.
- Simplifies maintenance.

---

2. Implement a Common Interface or Abstract Method

If multiple classes share similar behavior but don't fit into an inheritance hierarchy, consider
defining an interface (abstract base class) that enforces the implementation of a `print`
method.

```python
from abc import ABC, abstractmethod

class Printable(ABC):
@abstractmethod
def print(self):
pass

class Janitor(Printable):
... same as above

class Cashier(Printable):
... same as above
```

While this doesn't reduce code directly, it encourages consistent implementation and can
be combined with shared utility functions.

---

3. Extract Shared Printing Logic into a Utility Function

If the print logic differs only slightly, or if you want to avoid deep inheritance, you can
create a helper function that handles common printing.

Example:

```python
def print_basic_info(name, employee_id, role):



print(f"{role} Details:")
print(f"Name: {name}")
print(f"ID: {employee_id}")

class Janitor:
def __init__(self, name, employee_id, shift):
self.name = name
self.employee_id = employee_id
self.shift = shift

def print(self):
print_basic_info(self.name, self.employee_id, "Janitor")
print(f"Shift: {self.shift}")

class Cashier:
def __init__(self, name, employee_id, register_number):
self.name = name
self.employee_id = employee_id
self.register_number = register_number

def print(self):
print_basic_info(self.name, self.employee_id, "Cashier")
print(f"Register: {self.register_number}")
```

Advantages:

- Avoids code duplication.
- Keeps print logic centralized.
- Easy to update shared info formatting.

---

4. Use Composition Over Inheritance

Instead of inheritance, you can compose classes with shared components.

Example:

Create a `PersonDetails` class responsible for printing common info:

```python
class PersonDetails:
def __init__(self, name, employee_id):
self.name = name
self.employee_id = employee_id

def print(self, role):
print(f"{role} Details:")
print(f"Name: {self.name}")
print(f"ID: {self.employee_id}")



class Janitor:
def __init__(self, name, employee_id, shift):
self.details = PersonDetails(name, employee_id)
self.shift = shift

def print(self):
self.details.print("Janitor")
print(f"Shift: {self.shift}")

class Cashier:
def __init__(self, name, employee_id, register_number):
self.details = PersonDetails(name, employee_id)
self.register_number = register_number

def print(self):
self.details.print("Cashier")
print(f"Register: {self.register_number}")
```

This approach promotes composition and can be more flexible when dealing with complex
hierarchies.

---

Practical Implementation: A Refactored Example

Let's combine these strategies into a practical, clean implementation:

```python
class PersonDetails:
def __init__(self, name, employee_id):
self.name = name
self.employee_id = employee_id

def print_basic_info(self, role):
print(f"{role} Details:")
print(f"Name: {self.name}")
print(f"ID: {self.employee_id}")

class Employee:
def __init__(self, name, employee_id):
self.details = PersonDetails(name, employee_id)

def print(self, role):
self.details.print_basic_info(role)

class Janitor(Employee):
def __init__(self, name, employee_id, shift):
super().__init__(name, employee_id)
self.shift = shift



def print(self):
super().print("Janitor")
print(f"Shift: {self.shift}")

class Cashier(Employee):
def __init__(self, name, employee_id, register_number):
super().__init__(name, employee_id)
self.register_number = register_number

def print(self):
super().print("Cashier")
print(f"Register: {self.register_number}")
```

Now, any new class with similar print requirements can inherit from `Employee` and reuse
the `print()` method, adding only class-specific details.

---

Additional Tips for Effective Refactoring

- Use Data Classes (Python 3.7+): Data classes automatically generate boilerplate code and
make attribute management cleaner.

```python
from dataclasses import dataclass

@dataclass
class Employee:
name: str
employee_id: int

def print(self, role):
print(f"{role} Details:")
print(f"Name: {self.name}")
print(f"ID: {self.employee_id}")
```

- Implement `__str__()` Method: Overriding `__str__()` can make printing objects more
standardized.

```python
@dataclass
class Employee:
name: str
employee_id: int

def __str__(self):
return f"Name: {self.name}\nID: {self.employee_id}"

Usage:



employee = Employee("Alice", 123)
print(employee)
```

- Use Polymorphism for Extensibility: Design classes so that calling `print()` on a collection
of employees invokes the correct method.

---
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