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In the ever-evolving world of software development, writing clean, maintainable, and scalable code
is a constant challenge. Developers often struggle with legacy codebases that have grown unwieldy,
or with designs that lack flexibility. Two powerful concepts have historically been taught separately:
refactoring—the systematic improvement of code without changing its external behavior—and
design patterns—reusable solutions to common problems. Joshua Kerievsky’s seminal work,
Refactoring To Patterns, bridges this gap brilliantly. It offers a pragmatic, proven methodology for
evolving existing code toward higher-quality designs by applying design patterns incrementally. This
article explores the key ideas behind Kerievsky’s approach, why it matters, and how you can use it
to improve your own software projects.

Understanding the Core lIdea: Why
“Refactoring To Patterns”?

The traditional view of design patterns often treats them as blueprints to be implemented from the
start. However, Kerievsky argues that patterns are best introduced as the code evolves. Premature
application of patterns can lead to over-engineered, rigid systems. Instead, refactoring to
patterns encourages you to start with a simple, working solution. As you gain deeper
understanding of the problem—or as new requirements emerge—you refactor the code step-by-step,
introducing patterns only when they provide a clear, measurable benefit. This aligns with agile
principles and practices like test-driven development (TDD) and continuous refactoring.

The book provides a catalog of refactorings specifically aimed at introducing design patterns. Each
refactoring describes a sequence of small, safe transformations that gradually morph the code from
a “smelly” state into a pattern-driven solution. The emphasis is on safety—each step can be verified
by running automated tests. This makes refactoring to patterns a low-risk, high-reward activity that
teams can adopt without fear of breaking existing functionality.

The Synergy Between Refactoring and
Design Patterns

Refactoring and design patterns are not opposing forces; they are complementary. Refactoring
focuses on improving the internal structure of code, while patterns provide proven structural
templates. By combining them, you get a disciplined way to bring order to chaos. Kerievsky
highlights that many common “code smells” (such as Duplicate Code, Long Method, and Large
Class) can be resolved by introducing a specific pattern. For example:

* Duplicated Code can be eliminated by applying the Template Method or Strategy pattern.

* Long Method can be refactored using the Composite or Visitor pattern where appropriate.

e Conditional Complexity often gives way to the State or Strategy pattern after careful
refactoring.

Rather than forcing a pattern into the code, the developer first recognizes a smell and then selects a
pattern as a suitable remedy. This is a reversal of the usual top-down pattern application; it is a
bottom-up, emergent design approach.

Key Patterns and Refactorings in
Kerievsky's Catalog

Kerievsky’'s book organizes refactorings by pattern families. Some of the most impactful patterns
and their associated refactorings include:

CREATION PATTERNS

Creation patterns like Factory, Builder, and Prototype help decouple object creation. The refactoring
“Replace Constructors with Creation Methods” is a simple first step. As complexity grows, you
can refactor to a Factory or Builder pattern. For instance, if a class has many constructor overloads,
creating a separate Builder class can make instantiation clearer and more flexible.

BEHAVIORAL PATTERNS

Behavioral patterns such as Strategy, State, and Command are excellent for replacing conditional
logic. A typical refactoring pathway: start with a switch statement or if-else chain. Then, extract the
variant behavior into separate classes (Strategy or State). The refactoring “Replace Conditional
with Polymorphism” is a classic that leads naturally to these patterns. Kerievsky provides step-by-
step instructions, including temporary variables and test cycles, to ensure the transition is smooth.

STRUCTURAL PATTERNS

Patterns like Composite, Decorator, and Facade can simplify complex object structures. The
refactoring “Compose Method” helps break a long method into smaller pieces, ultimately paving
the way for a Composite pattern if the object hierarchy suggests it. Similarly, “Extract Class” can
be a stepping stone toward the Adapter or Proxy pattern when integrating third-party libraries.

The Methodology: Safety First

One of the greatest strengths of Refactoring To Patterns is its emphasis on safe, incremental
change. Kerievsky insists on a rigorous workflow:

1. Identify the code smell. Use common symptoms like duplicated logic, excessive
conditionals, or long parameter lists.

2. Write or verify tests. Before any refactoring, ensure the code is under automated test
coverage.

3. Apply micro-refactorings. Each step changes only a small part of the code and is verified
against tests.

4. Introduce the pattern gradually. Do not jump directly to the final pattern; build it up
through intermediate, testable states.

5. Validate the outcome. After completing the refactoring, confirm that the system still works
and that the new design meets your goals.

This approach is especially valuable in legacy codebases where large changes are risk-prone. By
moving in small increments, you maintain a working system at all times—a core tenet of continuous
refactoring and evolutionary design.

Real-World Benefits of Refactoring to
Patterns

Developers and teams who adopt Kerievsky’s techniques report several tangible improvements:

* Reduced complexity: Patterns often encapsulate complexity behind clear interfaces, making
the code easier to understand and modify.

e Improved testability: Patterns like Dependency Injection and Strategy naturally lead to
more modular, testable code.

* Greater reusability: Well-structured pattern-based designs allow components to be reused
across different parts of the application or in future projects.

e Enhanced team communication: Design patterns provide a shared vocabulary. “Let’s
refactor this switch into a Strategy” is instantly understood by team members familiar with
patterns.

e Aligning with agile development: refactoring to patterns supports iterative
development—you can always start simple and refine later as requirements solidify.

Common Pitfalls and How to Avoid Them

Even with Kerievsky’s guidance, developers can misstep when refactoring to patterns. Awareness of
these pitfalls helps ensure success:

Over-engineering: The biggest risk is introducing a pattern when a simpler solution would suffice.
Always ask: Does this pattern truly solve a current problem, or am | just “preparing for the future”?
YAGNI (You Ain't Gonna Need It) is a good principle. Kerievsky stresses that patterns should emerge
from need, not from speculation.

Skipping tests: Without a safety net, refactoring becomes dangerous. Always run your tests after
each small transformation. If tests are missing, write them first.

Granularity mistakes: Some developers try to refactor too much at once. Stick to the small steps
outlined in the book. For example, when moving toward the State pattern, first introduce a simple
wrapper class before moving logic into state classes.

Forgetting the “why”: The goal is not to have patterns in your code; it’s to improve the design.
Focus on eliminating smells and making code easier to change. A pattern is a means, not an end.

Practical Example: From Switch to
Strategy

A simple illustration: Imagine a method that calculates shipping cost based on shipping type using a
switch statement. This code smells of “Conditional Complexity” and violates the Open/Closed
Principle because adding a new shipping type requires modifying the switch. Following Kerievsky's
approach:

e Write a test for the current method.

Extract each case body into a separate method (micro-step).

Create an interface ShippingStrategy with a method calculate(Order).

Move each extracted method into its own class implementing the interface.

Replace the switch with a map that associates shipping type codes with strategy instances.
Run tests at each step to ensure no behavior change.

The result: a flexible design where new shipping types can be added without modifying existing
code. The pattern emerged cleanly without a big-bang rewrite.

Who Should Read Refactoring To
Patterns?

Kerievsky’s book is invaluable for intermediate to advanced developers who already understand
basic refactoring and have some familiarity with design patterns. It is particularly useful for those
working on legacy systems or large codebases where wholesale redesign is impractical. Team leads,
architects, and agile coaches will also find the book helpful for guiding teams toward better design
practices without disrupting velocity.

The book does not replace foundational works like Martin Fowler’'s Refactoring or the Gang of Four’s
Design Patterns; instead, it acts as a bridge, showing how to apply patterns in an evolutionary
manner. It is a hands-on companion with many code examples in Java (though the concepts are
language-agnostic).

Integrating Refactoring to Patterns into
Your Workflow

To make the most of Kerievsky’s ideas, consider these practical steps:

1. Educate your team: Hold a workshop where you walk through a common smell and refactor
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it together to a pattern.

. Use code reviews: When reviewing code, look for opportunities to refactor toward patterns,
but ensure that changes are small and test-covered.

. Start with low-hanging fruit: Pick a module with obvious duplicated logic or excessive
conditionals. Apply the composite method or strategy refactoring.

. Keep a pattern catalog handy: Refer to Kerievsky’'s mappings between smells and patterns
as a cheat sheet.

. Combine with test-driven development: Writing tests first makes refactoring safer and
encourages cleaner interfaces.

Conclusion

Refactoring To Patterns by Joshua Kerievsky is not just another book on design patterns; it is a
practical, risk-aware methodology for evolving code designs in a controlled, iterative manner. By
emphasizing small, testable steps and a deep understanding of code smells, Kerievsky empowers
developers to introduce patterns only when they truly add value. The result is code that is both
simpler and more flexible, easier to maintain, and aligned with agile principles. Whether you are
wrestling with a legacy monolith or building a new system, learning to refactor to patterns will make
you a more effective, confident software designer. Apply these techniques consistently, and you will
see your codebase transform from a tangled mess into a well-structured, pattern-driven
masterpiece—one safe refactoring at a time.

Refactoring To Patterns Joshua Kerievsky 2024-04-20



