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Introduction
Lean Software Development, rooted in manufacturing principles like the Toy-
ota Production System (TPS) from the late 1940s and early 1950s, was formally
introduced to the software world in 2003 with Mary and Tom Poppendieck’s
book “Lean Software Development: An Agile Toolkit”. Why does now, more
than twenty years later, a book on Lean Software Testing remains relevant?
The software landscape has undergone a remarkable transformation over
the last twenty years. We’ve seen the rise of loosely coupled systems, the
widespread adoption of cloud-native applications, the emergence of real-
time data processing pipelines, and the integration of AI into various aspects
of software development. Also new methodologies and practices emerged:
Continuous Integration and Continuous Delivery (CI & CD) has revolutionized
how we build and deploy software. DevOps has bridged the gap between
development and operations teams, fostering collaboration and efficiency. Site
Reliability Engineering (SRE) has redefined how we approach system reliability
and scalability. Platform Engineering has emerged as a discipline focused on
creating and maintaining the underlying infrastructure that supports modern
software applications. As we continue to innovate, these architectural and
methodological shifts serve as the foundation for the next wave of advance-
ments in software development.

Despite the introduction of new methodologies, earlier practices like Lean
have not become obsolete. Instead, they have been integrated into newer
approaches, maintaining their relevance. The software industry’s focus may
shift towards emerging practices, but these new methodologies are often
influenced by Lean principles and complement them well.

As the software development landscape continues to evolve, it becomes
increasingly crucial to revisit and reflect on the foundational principles that
have shaped modern practices. Lean ideas remain significant in today’s soft-
ware development environment, offering valuable insights that can enhance
current methodologies and practices. As it gets more and more common that
teams transition to daily releases, testing practices must evolve accordingly.
The test strategy should be evolving, with tests planned and executed in short
iterations. This shift requires a thoughtful evaluation of which test practices
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as well as test cases bring the highest value. Even more importantly, it often
demands a fundamental cultural change. Lean methodologies can effectively
address these various aspects, making Lean Testing particularly relevant in this
context.

A book on Lean Software Testing in 2025 would serve to:

1. Reexamine Lean principles in the context of modern software architec-
tures.

2. Explore the application of Lean concepts to emerging testing challenges.
3. Demonstrate the synergy between Lean and newer methodologies.
4. Provide a fresh perspective on optimizing software testing processes.

Testing a system that is evolving is difficult and with loosely coupled
systems, agile and continuous delivery, testing must accomplish exactly this.
This book provides guidance how to implement Lean Testing practices in such
an environment. It covers key concepts including:

• The principles of Lean Software Development and DevOps.
• The role of testing in building software quality.
• Various test approaches and types.
• Positioning tests within Continuous Integration & Continuous Delivery.
• Important test principles like testability, shift left, and shift right.
• Architecture Quality.
• A collaborative test decision making process.
• A Lean Testing capability model.
• Architectural considerations for testing.
• How to approach changes to improve testing.

Traditional test approaches rely on predictability and control, which are
becoming increasingly ineffective in the face of rapidly evolving, loosely cou-
pled software systems. This is even more apparent as AI dominates. What
does this mean for testing? We must adapt when the systems we test are
dynamically evolving and nonlinear. This includes stopping the linear thinking
in development, test, and release phases – instead, we must build quality in
and embed testing in development and delivery. That the software is evolving
means that also testing must evolve.

We will explore how testing can align closely with Lean and DevOps prin-
ciples and how it can adapt to trends in software development. Testing, as



Introduction 5

promoted by this book, is a collaborative practice that occurs continuously,
focuses on building quality into the product, and uses fast feedback loops to
validate our understanding. In this way, testing can support Lean software
development and DevOps. The related test practices are often summarized in
the term “Continuous Testing”.

While this book uses the terms “Lean Testing” and “Continuous Test-
ing” interchangeably, primarily the term “Lean Testing” is used. Lean
Testing emphasizes well that testing is not just about continuous
execution but also about providing fast, meaningful, and reliable
feedback on quality and business risks. This comprehensive view of
testing aligns very well with Lean. Lean has a foundational influence
on DevOps, Agile, and CI & CD methodologies. These approaches
are interconnected and have evolved together over time, but Lean
thinking laid the groundwork by focusing on eliminating waste and
optimizing processes. Agile built on Lean principles, emphasizing
flexibility and customer feedback. CI & CD, as well as DevOps,
extended agile concepts to include fast delivery and IT operations
aspects.

* * *

Let’s begin by defining Lean Testing:

Lean Testing can be defined as a set of practices that understand
testing as a cross functional activity that involves the whole team,
conducted continuously throughout the development and delivery
process to provide fast, meaningful, and reliable feedback on qual-
ity and business risks.



Introduction 6

Figure 1. Lean Testing Overview

Lean Testing is about exploration, designing and planning just enough to
get started, conduct the most critical tests to get feedback about the quality,
gather and analyse the feedback and then pivot in the next cycle.
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Figure 2. Simplified Lean Testing Feedback Cycle

Start small and start quickly: Smaller test batches are less expensive
and provide faster feedback. Making smaller test decisions allows for more
frequent test strategy adaptations based on new information or changing cir-
cumstances. Small test decisions also allow for more decentralized decision-
making, empowering different teammembers to contribute to the test strategy
direction.

The book explains how to include testing in the Software Delivery Cycle
(SDLC) - to experiment by utilizing common test practices and learn and adapt.
In the ‘Conclusion’ section, we will revisit the “Lean Testing Feedback Cycle,”
presenting a more advanced and refined model.

Chapter Summary

This chapter introduces the main ideas of Lean Testing. Key points include:

• Key concepts.
• Definition of Lean Testing as continuous, collaborative practice.
• Emphasis on fast feedback loops and building quality into the product.
• Introduction of the Lean Testing Feedback Cycle.
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Testing in the entire Software Development Life Cycle

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Keep Tests Focused

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Difference of End‐to‐End and Smoke Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Difference of Contract and Integration Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Difference of Contract and Functional Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Future Trends

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Local Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Merge Request Verification

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Unit Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

FIRST Test Principles

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Solitary Unit Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Sociable Unit Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Contract Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Integration Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Performance Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Shift Left Security Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Questions to Consider

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Notes

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Shift Right
This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Acceptance Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Manual Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

System Performance Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Shift Right Security Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

End‐to‐End Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Deployment Smoke Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Progressive Release

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Rolling Update

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Blue/Green Deployment

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Canary Release

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Observability

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

User Feedback

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Questions to Consider

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Notes

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Architecture Quality
This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Architecture Quality Evaluation

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Inner Quality

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Testing and Evolutionary Architecture

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Testability

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Fail Fast

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Test Debt

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Behavior Driven Development

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Test‐Driven Development (TDD)

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Behavior‐Driven Development (BDD)

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Acceptance Test‐Driven Development (ATDD)

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Defect Prevention

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Questions to Consider

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Notes

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Interlude
This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Golden Rule

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Software Testing within a Development Team

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Ensuring Backward and Forward Compatibility

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Pragmatic Altruism

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Adaptive Way of Working

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Lean Testing Way of Working
This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Working in Small Batches

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Little’s Law

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Agile

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Scrum

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Kanban

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Scaling Agile

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Large Scale Scrum (LeSS)

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Agile Governance

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Whole Team Test Approach

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Collective Test Decisions

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Collective Test Ownership

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Collective Test Decision Making Rules

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Collective Test Ownership across Teams

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Scaling Strategies

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Standardization and Alignment

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Dependency Management

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Shared Ownership Culture

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Feature and Module Ownership

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Role of Test Architects

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Organizational Design

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Org Topologies

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Conway’s Law

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Learning Organizations

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Parkinson’s Law

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Westrum’s Organizational Model

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Schein’s Model of Organizational Culture

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Matrix Organization and Chapter Team

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Questions to Consider

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Notes

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Lean Test Management
This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Lean Test Management

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Test Case Prioritization

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Documenting Test Case Decisions

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Testing Sign‐Off

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Test Data Management

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Test Environments

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Infrastructure as Code (IaC)

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Immutable Infrastructure

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Ephemeral infrastructure

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Differences of Immutable Infrastucture, IaC, Ephemeral
Infrastucture

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Application for Testing

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Test Tool Selection

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Apply Architectural Principles to Test Design

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Test Automation Moves

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Handling Different Types of Unknowns

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

When to Automate Tests

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Continuous Delivery Best Practices

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Test Automation Strategy

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

General Test Automation Principles

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Chapter Summary

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Questions to Consider

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Notes

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Guiding Principles ‐ Lean Testing
Capability Model
This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Target Outcomes

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Test Capability Model

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Test Capability Indicator Definition

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Test Capability Levels

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Level 0 ‐ Initial Test Capability

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Level 1 ‐ Managed Test Capability

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Level 2 ‐ Viable Test Capability

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Level 3 ‐ Enhanced Test Capability

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Level 4 ‐ Evolvable Test Capability

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Prioritization of Test Improvements

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Clear Domain

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Complicated Domain

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Complex Domain

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Chaotic Domain

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Identifying Non‐Lean Testing Practices

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Automation Deficit: Quality at Risk

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Imbalanced Test Pyramid: Slow Feedback Loops

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Quality as an Afterthought: Testing Bottleneck

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Acceptance Testing without Collaboration

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.
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Siloed Responsibilities: Collaboration Breakdown

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Disconnected from Production: Reduced Ownership

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Quality as a Phase: Flow Disruption

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Fragmented CI & CD: Lost Efficiency

This content is not available in the sample book. The book can be purchased
on Leanpub at http://leanpub.com/leantestarchitecture.

Bureaucratic Bottleneck: Slowed Delivery

This content is not available in the sample book. The book can be purchased
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