The Combinator Pattern

Introduction

Modern software systems contain an increasing number of business rules, validation rules,
policies, filters, predicates, transformations, and decision logic. In many systems, this logic starts
simple, but gradually becomes hardcoded into domain objects, service classes, controllers, and
utility methods. The result is code that becomes harder to extend, harder to test, and harder to
maintain. The Combinator Design Pattern offers a clean alternative. Instead of modeling logic as
hardcoded control flow, we model each logic unit as a small, focused, composable object or
function. These units can then be combined into larger rules using clear composition
mechanisms. This approach allows developers to build flexible validation policies, filtering
pipelines, decision engines, and rule-based behavior without continuously modifying existing
code. This seminar focuses on the Combinator Design Pattern as a practical mental model for
writing cleaner, more modular, and more maintainable software. We start with the core idea of
functions as first-class objects, continue with the design problem the pattern solves, and then
show how simple rules can be assembled into larger behaviors. The seminar emphasizes both
the conceptual side of the pattern and the precise implementation techniques needed to use it
effectively. The combinator pattern can be implemented using many modern programming
languages, such as Java, C#, Kotlin, Scala, Python, TypeScript, and JavaScript. The seminar

can be adapted to the programming language you select.

Prerequisites

This seminar was developed for software developers who already have practical programming
experience in one or more modern programming languages. The examples can be delivered in
Python, Java, C#, Kotlin, Scala, TypeScript, or JavaScript. Participants should be familiar with

basic object-oriented programming concepts, functions, classes, and interfaces or callable

objects. Prior knowledge of functional programming is helpful but not required.

Duration
This seminar includes one academic hour. It can be extended as needed to cover topics required

to understand the Combinator design pattern and its implementation.
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Premium Training
This seminar can be delivered either in Hebrew or in English. It can be delivered either online or
in a hybrid format, allowing participants to choose whether to attend the training in-person or to

join online.

The Lecturer

This seminar is delivered by Haim Michael, an experienced, well-known software development
trainer with more than 25 years of experience in software development training, more than 30
years of experience in Java, more than 30 years of experience in JavaScript, more than 20 years
of experience in C# & PHP, and more than 15 years of experience in TypeScript, Kotlin, Scala,

and Python.

The Topics

This seminar focuses on the Combinator Design Pattern and its practical use in modern software
development. We start with the foundations that make the pattern possible, continue with the
design problem it solves, and then develop the implementation step by step. The following is the
list of topics we are going to cover:

«. Introduction to Design Patterns

* What Makes a Problem a Design Pattern Problem

* Functions as First-Class Objects

* Functions, Objects, Callables, and Lambdas

* The Programming Problem: Logic Embedded Inside Entities

* Violation of the Single Responsibility Principle

* Violation of the Open-Closed Principle

* Modeling Logic as Control Flow vs. Composable Units

* The Core Idea of the Combinator Pattern

* Rules, Validators, Predicates, and Policies as Building Blocks

» Combining Logic Units into Larger Logic Structures

* The Lego Composition Model

* Implementing Simple Combinators

* Implementing and, or, not, and chained combinations

* Building a Password Policy with Combinators

» Separating Domain Entities from Business Logic

» Testing Small Logic Units Independently

» Creating New Behavior Without Modifying Existing Logic

* Improving Maintainability Through Composition

» Practical Use Cases: Validation, Filtering, Authorization, Policies, and Data Processing

* When the Combinator Pattern Is Useful |

* When the Combinator Pattern Might Be Over-Engineering

» Summary and Best Practices
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Key Takeaways

The following points summarize the practical knowledge, skills, and conceptual shifts participants
will gain by completing this seminar.

» Understand the programming problem that the Combinator Pattern was created to solve.

» Learn why hardcoded logic inside entities often violates the Single Responsibility Principle.

» Understand how hardcoded control flow makes software harder to extend.

* Learn how the Open-Closed Principle relates to composable logic units.

» Treat rules, validators, predicates, and policies as first-class building blocks.

* Understand how small logic units can be combined into larger logic structures.

* Learn how to implement combinators using functions, objects, lambdas, or callable abstractions.

* Build flexible validation logic without repeatedly modifying existing code.

» Understand the “Lego composition” model behind the pattern.

» Learn how to create readable combinations such as password policies, filtering rules, and constraints.
» Improve testability by testing each small logic unit independently.

* Improve maintainability by separating entities from rules and policies.

* Learn how the pattern supports cleaner domain models.

» Understand the difference between composing behavior and hardcoding behavior.

« |dentify situations where the Combinator Pattern provides real value.

* Avoid unnecessary over-engineering when simple logic is enough.

* Apply the pattern in real-world software systems, not only in toy examples.

» Gain a reusable design mental model for building extensible logic in modern codebases.

Public Talks

This seminar is based on the ideas presented in the talk “The Combinator Pattern: Elegant
Composition for Modern Python Developers,” prepared for PyCon Austria 2026. The talk
introduces the Combinator Pattern through the problem of growing application logic, the use of
functions as first-class objects, and the benefits of composing small logic units into larger
validators and policies.
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