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Preface

I DON’T  THINK  BEAUTIFUL  TESTING  COULD  HAVE  BEEN  PROPOSED , much less published, when

I started my career a decade ago. Testing departments were unglamorous places, only slightly

higher on the corporate hierarchy than front-line support, and filled with unhappy drones

doing rote executions of canned tests.

There were glimmers of beauty out there, though.

Once you start seeing the glimmers, you can’t help but seek out more of them. Follow the trail

long enough and you will find yourself doing testing that is:

• Fun

• Challenging

• Engaging

• Experiential

• Thoughtful

• Valuable

Or, put another way, beautiful.

Testing as a recognized practice has, I think, become a lot more beautiful as well. This is partly

due to the influence of ideas such as test-driven development (TDD), agile, and craftsmanship,

but also the types of applications being developed now. As the products we develop and the
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ways in which we develop them become more social and less robotic, there is a realization that

testing them doesn’t have to be robotic, or ugly.

Of course, beauty is in the eye of the beholder. So how did we choose content for Beautiful

Testing if everyone has a different idea of beauty?

Early on we decided that we didn’t want to create just another book of dry case studies. We

wanted the chapters to provide a peek into the contributors’ views of beauty and testing.

Beautiful Testing is a collection of chapter-length essays by over 20 people: some testers, some

developers, some who do both. Each contributor understands and approaches the idea of

beautiful testing differently, as their ideas are evolving based on the inputs of their previous

and current environments.

Each contributor also waived any royalties for their work. Instead, all profits from Beautiful

Testing will be donated to the UN Foundation’s Nothing But Nets campaign. For every $10 in

donations, a mosquito net is purchased to protect people in Africa against the scourge of

malaria. Helping to prevent the almost one million deaths attributed to the disease, the large

majority of whom are children under 5, is in itself a Beautiful Act. Tim and I are both very

grateful for the time and effort everyone put into their chapters in order to make this happen.

How This Book Is Organized
While waiting for chapters to trickle in, we were afraid we would end up with different versions

of “this is how you test” or “keep the bar green.” Much to our relief, we ended up with a diverse

mixture. Manifestos, detailed case studies, touching experience reports, and war stories from

the trenches—Beautiful Testing has a bit of each.

The chapters themselves almost seemed to organize themselves naturally into sections.

Part I, Beautiful Testers

Testing is an inherently human activity; someone needs to think of the test cases to be

automated, and even those tests can’t think, feel, or get frustrated. Beautiful Testing therefore

starts with the human aspects of testing, whether it is the testers themselves or the interactions

of testers with the wider world.

Chapter 1, Was It Good for You?

Linda Wilkinson brings her unique perspective on the tester’s psyche.

Chapter 2, Beautiful Testing Satisfies Stakeholders

Rex Black has been satisfying stakeholders for 25 years. He explains how that is beautiful.

Chapter 3, Building Open Source QA Communities

Open source projects live and die by their supporting communities. Clint Talbert and

Martin Schröder share their experiences building a beautiful community of testers.
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Chapter 4, Collaboration Is the Cornerstone of Beautiful Performance Testing

Think performance testing is all about measuring speed? Scott Barber explains why, above

everything else, beautiful performance testing needs to be collaborative.

Part II, Beautiful Process

We then progress to the largest section, which is about the testing process. Chapters here give

a peek at what the test group is doing and, more importantly, why.

Chapter 5, Just Peachy: Making Office Software More Reliable with Fuzz Testing

To Kamran Khan, beauty in office suites is in hiding the complexity. Fuzzing is a test

technique that follows that same pattern.

Chapter 6, Bug Management and Test Case Effectiveness

Brian Nitz and Emily Chen believe that how you track your test cases and bugs can be

beautiful. They use their experience with OpenSolaris to illustrate this.

Chapter 7, Beautiful XMPP Testing

Remko Tronçon is deeply involved in the XMPP community. In this chapter, he explains

how the XMPP protocols are tested and describes their evolution from ugly to beautiful.

Chapter 8, Beautiful Large-Scale Test Automation

Working at Microsoft, Alan Page knows a thing or two about large-scale test automation.

He shares some of his secrets to making it beautiful.

Chapter 9, Beautiful Is Better Than Ugly

Beauty has always been central to the development of Python. Neal Noritz, Michelle

Levesque, and Jeffrey Yasskin point out that one aspect of beauty for a programming

language is stability, and that achieving it requires some beautiful testing.

Chapter 10, Testing a Random Number Generator

John D. Cook is a mathematician and applies a classic definition of beauty, one based on

complexity and unity, to testing random number generators.

Chapter 11, Change-Centric Testing

Testing code that has not changed is neither efficient nor beautiful, says Murali

Nandigama; however, change-centric testing is.

Chapter 12, Software in Use

Karen N. Johnson shares how she tested a piece of medical software that has had a direct

impact on her nonwork life.

Chapter 13, Software Development Is a Creative Process

Chris McMahon was a professional musician before coming to testing. It is not surprising,

then, that he thinks beautiful testing has more to do with jazz bands than manufacturing

organizations.

Chapter 14, Test-Driven Development: Driving New Standards of Beauty

Jennitta Andrea shows how TDD can act as a catalyst for beauty in software projects.
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Chapter 15, Beautiful Testing As the Cornerstone of Business Success

Lisa Crispin discusses how a team’s commitment to testing is beautiful, and how that can

be a key driver of business success.

Chapter 16, Peeling the Glass Onion at Socialtext

Matthew Heusser has worked at a number of different companies in his career, but in this

chapter we see why he thinks his current employer’s process is not just good, but beautiful.

Chapter 17, Beautiful Testing Is Efficient Testing

Beautiful testing has minimal retesting effort, says Adam Goucher. He shares three

techniques for how to reduce it.

Part III, Beautiful Tools

Beautiful Testing concludes with a final section on the tools that help testers do their jobs more

effectively.

Chapter 18, Seeding Bugs to Find Bugs: Beautiful Mutation Testing

Trust is a facet of beauty. The implication is that if you can’t trust your test suite, then

your testing can’t be beautiful. Andreas Zeller and David Schuler explain how you can

seed artificial bugs into your product to gain trust in your testing.

Chapter 19, Reference Testing As Beautiful Testing

Clint Talbert shows how Mozilla is rethinking its automated regression suite as a tool for

anticipatory and forward-looking testing rather than just regression.

Chapter 20, Clam Anti-Virus: Testing Open Source with Open Tools

Tomasz Kojm discusses how the ClamAV team chooses and uses different testing tools,

and how the embodiment of the KISS principle is beautiful when it comes to testing.

Chapter 21, Web Application Testing with Windmill

Adam Christian gives readers an introduction to the Windmill project and explains how

even though individual aspects of web automation are not beautiful, their combination is.

Chapter 22, Testing One Million Web Pages

Tim Riley sees beauty in the evolution and growth of a test tool that started as something

simple and is now anything but.

Chapter 23, Testing Network Services in Multimachine Scenarios

When trying for 100% test automation, the involvement of multiple machines for a single

scenario can add complexity and non-beauty. Isaac Clerencia showcases ANSTE and

explains how it can increase beauty in this type of testing.

Beautiful Testers following a Beautiful Process, assisted by Beautiful Tools, makes for Beautiful

Testing. Or at least we think so. We hope you do as well.
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Using Code Examples
This book is here to help you get your job done. In general, you may use the code in this book

in your programs and documentation. You do not need to contact us for permission unless

you’re reproducing a significant portion of the code. For example, writing a program that uses

several chunks of code from this book does not require permission. Selling or distributing a

CD-ROM of examples from O’Reilly books does require permission. Answering a question by

citing this book and quoting example code does not require permission. Incorporating a

significant amount of example code from this book into your product’s documentation does

require permission.

We appreciate, but do not require, attribution. An attribution usually includes the title, author,

publisher, and ISBN. For example: “Beautiful Testing, edited by Tim Riley and Adam Goucher.

Copyright 2010 O’Reilly Media, Inc., 978-0-596-15981-8.”

If you feel your use of code examples falls outside fair use or the permission given above, feel

free to contact us at permissions@oreilly.com.

Safari® Books Online
Safari Books Online is an on-demand digital library that lets you easily search
over 7,500 technology and creative reference books and videos to find the
answers you need quickly.

With a subscription, you can read any page and watch any video from our library online. Read

books on your cell phone and mobile devices. Access new titles before they are available for

print, and get exclusive access to manuscripts in development and post feedback for the

authors. Copy and paste code samples, organize your favorites, download chapters, bookmark

key sections, create notes, print out pages, and benefit from tons of other time-saving features.

O’Reilly Media has uploaded this book to the Safari Books Online service. To have full digital

access to this book and others on similar topics from O’Reilly and other publishers, sign up for

free at http://my.safaribooksonline.com.

How to Contact Us
Please address comments and questions concerning this book to the publisher:

O’Reilly Media, Inc.
1005 Gravenstein Highway North
Sebastopol, CA 95472
800-998-9938 (in the United States or Canada)
707-829-0515 (international or local)
707-829-0104 (fax)
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We have a web page for this book, where we list errata, examples, and any additional

information. You can access this page at:

http://oreilly.com/catalog/9780596159818

To comment or ask technical questions about this book, send email to:

bookquestions@oreilly.com

For more information about our books, conferences, Resource Centers, and the O’Reilly

Network, see our website at:

http://oreilly.com
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C H A P T E R  F O U R T E E N

Test-Driven Development: Driving New
Standards of Beauty

Jennitta Andrea

Beauty As Proportion and Balance
THE  DEFINITION  OF  BEAUTY  IS  SUBJECTIVE , contextual, and ever-changing. Throughout

history, groups develop their own qualitative and quantitative standards for beauty, guided by

a complex set of forces, including economy, geography, and culture. Despite this diversity,

there is notable consistency in the fundamental elements of physical beauty. One common

element is proportion. A recurring ratio of 1:1.618—the divine proportion—is found in faces

universally judged as beautiful, and occurs repeatedly throughout the natural world (Huntley

1970). There appears to be a generalized attraction to things that are proportional, unified,

balanced, coherent, and harmonious.

Humans are naturally inclined to reestablish harmony when the status quo is disrupted. The 

Diderot Effect (McCracken 1988) describes the domino effect of change triggered by the

introduction of an inconsistency, such as when French philosopher Denis Diderot received the

gift of a new robe. The elegant red robe clashed with his humble, cluttered office, causing him

to completely redecorate until the office matched the elegance of the robe.

These two perspectives on beauty—proportion and balance—can be applied to software methods.

A software method is a collection of elements: activities, practices, roles, tools, and work

products. A beautiful software method unifies the proportion of the elements through their
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sequence, tempo, and size, guided by a complex set of forces, including criticality, complexity,

and team composition (Cockburn 2002).

The elements of a software method are interdependent. Changing one practice in isolation

tends to have a ripple effect on other practices; project smells (Andrea et al. 2002) alert us

when practices become disjoint. Beautiful software methods follow the chain reaction of smells

until the interdependent practices are brought into harmonious balance.

Agile: A New Proportion and Balance
The originators of the Extreme Programming (XP) agile method believe that if a practice is

worth doing, then it should be done early, often, and intensely—turn the dial past maximum

(Beck 2000). On the surface, XP looks familiar because it contains the standard set of practices.

In reality, no practice has been left unchanged. Two key catalysts for XP’s domino effect of

change are small releases and test-driven development.

XP’s concept of a small release is to deliver running, tested features to the user community on a

regular basis to maximize business return on investment and to respond to timely feedback

with strategic product adaptation (Jeffries 2002). The small release dictates the underlying

proportion for agile software development. Everything—requirements, design, development,

integration, testing, and review—must be condensed in order for an entire cycle to fit into a

short, fixed-sized iteration (typically two weeks). Physical distance between people and

conceptual distance between roles must disappear so that interactions are timely, continuous,

collaborative, and concrete. Development practices must be highly focused and disciplined so

that the software is simultaneously stable and malleable.

Small releases require us to reestablish balance within the whole software development process

through the following interdependent practices: stories, face-to-face communication, co-

located team, on-site customer, automated test driven development, continuous integration,

refactoring, and collective ownership.

Test-Driven Development
The remainder of this chapter focuses specifically on automated test-driven development 

(TDD) as a means to facilitate frequent delivery of running, tested features within a small release.

Quality is intensely proactive and grounded in business value. Table 14-1 illustrates a summary

of the TDD red-green-refactor cycle.*

* This summary is expanded into the full TDD process in Table 14-2, and discussed later in this chapter.
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TABLE 14-1. Simplified TDD process (red-green-refactor)

 Author Developer

Red 1. Create Example  

2. Execute Example  

 3. Execute Example

4. Create unit tests

5. Execute unit tests

Green  6. Write system code

7. Execute unit tests

8. Execute Example

9. Execute Example

Refactor  10. Refactor system code

11. Execute Example and unit tests

Red (steps 1–5)

One or more automated functional tests (Examples) define the completion criteria for a

user story. The reference to “red” indicates that the Example fails when executed because

the relevant system code does not exist yet. Unit tests are written to drive the detailed

design and implementation of the code. Unit tests also fail at this point.

Green (steps 6–9)

Developers focus on writing the system code needed to make each unit test pass. Tests are

run frequently at this stage to provide feedback on their progress. The reference to “green”

indicates that the unit test passes when the relevant system code is in place. Examples pass

when all related unit tests pass. At this point, another Example can be introduced, or

technical debt can be paid down through refactoring.

Refactor (steps 10–11)

At any stable point—i.e., when all tests are passing—the system code can be restructured

without changing the public interfaces or behavior. The tests are run after every discrete

refactoring step to ensure that they are all still “green.”

Reordering process steps to perform test specification prior to development is a radical concept,

producing significant short-term and long-term benefits. However, if this concept is introduced

in isolation, many other parts of the development process will become imbalanced. In order

to achieve enduring success, we must bring interdependent practices into balance with TDD.

This chapter focuses on a balanced approach to TDD, with permanent trustworthy

requirements, testable designs, powerful tools, and new team collaborations.
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Examples Versus Tests
TDD has turned out to be an unfortunate name. When the phrase “test-driven development”

is taken at face value, the specification activity is in danger of being confused with a testing

activity. Functional requirement specifications begin to resemble detailed test scripts (see

Figure 14-2 later), which are difficult to understand and maintain. Alternative terms have been

proposed to focus attention on specification rather than testing, such as Examples,†

Behaviors,‡ and Expectations (Hendrickson 2009). During an open space session at the 2008

Agile Alliance Functional Testing Tools program workshop,§ a group of practitioners developed

the “TDD Triangle” (Figure 14-1) to clarify our terminology.

FIGURE 14-1. The “TDD Triangle”

A Requirement is a general statement describing how the system is expected to behave (aka

feature or business rules). The Requirement is expressed in the vocabulary of the business

domain. For example, in the domain of a video store point-of-sale system, one requirement is:

The Catalogue contains the list of all unique Movie Titles that the Video Store currently offers
for purchase or rental.

Requirements are anchoring points for TDD. An Example (also known as acceptance test, story

test, or functional test) elaborates a Requirement with concrete explanations of how the system

will behave under specific conditions. Examples are expressed in the vocabulary of the business

domain, and typically have a three-part structure: precondition + action = postcondition, often

expressed in the form, “Given the system is in state X when we do Y, we expect the outcome

to be Z.” The following Examples elaborate the video store requirement:

† http://www.exampler.com/

‡ http://behaviour-driven.org/

§ http://tech.groups.yahoo.com/group/aa-ftt/
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Success Example

Given the Movie Title “Star Wars” is not already in the Catalogue, when we add it, then we

expect Star Wars to be available in the Catalogue.

Duplicate Error Example

Given the Movie Title “Star Wars” is already in the Catalogue, when we add it, then we expect

a Duplicate Movie Title Error.

A test is the act of executing an Example against the real system to confirm the requirement has

been met. A test can be run many times, each of which is a record of what happened during

a particular execution, for example: “Duplicate Error Example passed on July 2, 2009 with

build 1.3 in the Qual environment.” An Example can be used as a test, but not all tests are

Examples (e.g., nonfunctional or exploratory tests).

The shift is subtle: an Example becomes a test when it is executed, but first and foremost the

purpose of an Example is to elaborate the Requirement.

Readable Examples
It is essential that an Example can be clearly understood by a number of different audiences:

Nontechnical subject matter experts

These people verify that the Example is a correct and complete specification.

Technical team

These team members use Examples to drive their design and coding work. Toolsmiths read

an Example to automate it; programmers read an Example to develop correct system code;

operations support reads an Example to fix or enhance a specific part of the system.

A readable Example is all of the following (Andrea 2005):

• Declarative: expresses “what,” not “how”

• Succinct: includes only what is necessary

• Unambiguous: two people understand it the same way

• Autonomous: stands alone; does not depend on other Examples

• Sufficient: full coverage in minimal scenarios

• Locatable: organized and searchable

In Figure 14-2, the sample labeled “Test Script” is a traditional detailed functional test script,

which is not what we are aiming for as a requirement specification: the tactical user interaction

details obscure the business rule that needs to be expressed (in other words, the “how” eclipses

the “what”).
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FIGURE 14-2. Toward readable specifications

Creating a Domain-Specific Testing Language (DSTL) makes this same script more readable,

provided the vocabulary of the specification is declarative and is expressed as business domain

goals and real-world objects. In Figure 14-2, line 1 of the DSTL is equivalent to lines 1–8 of the

Test Script. Although this is a significant improvement, the reader must still piece together the

business rule from these high-level statements.

Adding simple structuring statements to a DSTL brings us another step closer to a beautiful

specification. The declarative, behavior-driven Given/When/Then style shown in

Figure 14-2 helps express the business rule more clearly. Specifications like this can be captured

in many different formats: tabular, textual, graphical (e.g., various UML notations), workflow

storyboard, UI wire frame, etc. The key is to find the format that best expresses the concepts

within the business domain.

Permanent Requirement Artifacts
Examples are permanent artifacts that elaborate Requirements; Stories are transient artifacts

used to subdivide, prioritize, and plan the incremental development of the system. Our

challenge is to end up with a coherent big picture of system requirements as we incrementally

build it out of small, potentially disjointed stories, each of which may add new Examples and/

or modify existing ones.
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Figure 14-3 reflects the choice made to implement the success story of a particular feature in

the first iteration. The story is shaded in gray to remind us of its transient nature. The righthand

side of the diagram is the first increment of the permanent artifact containing the feature

description (Requirement) seamlessly integrated with the corresponding Example.

FIGURE 14-3. Iteration 1 requirements artifacts

Figure 14-4 illustrates building up the permanent specifications incrementally (shown here in

the style supported by Concordion‖). The initial success scenario is enhanced with a number

of “what if” questions that link to further business rule descriptions and their corresponding

Examples. Regardless of the size or ordering of the Stories used to plan the work during the

project, the final requirements artifact needs to integrate Requirements and Examples in a

coherent fashion. This is indeed a new standard of beauty for software requirements.

Testable Designs
Unlike other forms of specification, TDD directly influences the software’s design; if properly

practiced, TDD ensures that the design is highly testable (Meszaros 2007). A testable system

makes it easy for people and tools to:

• Set the starting state for the system/component and all dependent systems/components

• Control environmental factors, such as date and time

• Completely isolate the system/components from its dependents

• Trigger an action on the system/component

• Control responses from dependent systems/components

• Access all direct and indirect (side effect) outcomes

‖ http://www.concordion.org/
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Designing a system for this type of flexibility, controllability, isolatability, accessibility, and

repeatability involves new design strategies.

A typical three-tier architecture (Figure 14-5) is nicely layered, but often awkward to test.

Control and validation typically are limited to the UI and database layers. It is impossible to

substitute external components (operating system functions or third-party systems) because

they are directly referenced throughout the code.

In contrast, a design that emerges from the TDD approach (Figure 14-5) is modular, with

exposed interfaces and plug-in points to enable substitutions (e.g., mocks). When proper

attention is paid to features supporting traceability (e.g., logging of inputs, intermediate steps,

and results), the system itself facilitates automated testing, exploratory testing, and production

support. Testing can be performed easily at any level. This is indeed a new standard of beauty

for software architecture and design.

FIGURE 14-4. Iteration 2 requirements artifacts
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FIGURE 14-5. Toward a testable design

Tool Support
The numerous criticisms about the wastefulness of automating Examples argue they are bad

tests in the sense that they rarely uncover new problems or errors of omission (Marick 2008).

This goes back to the TDD misnomer, which confuses this practice with testing. TDD expects

Examples to be automated to ensure that the requirements are trustworthy; automation is how

we guarantee the specification is accurate over the entire life of the system. This is in sharp

contrast to most other specifications, which become out of sync with the system as soon as

development begins.

Automated Examples are subject to a high set of standards. Compared to production code,

automated Examples must be:

• More correct

• Maintained as long or longer

• More readable

• Easier to write

• More easily and safely maintained

• More locatable

These statements are startling, and absolutely true. Automated Examples must be “more” than

production code to eliminate the temptation to treat them as optional when pinched for time.

Tools supporting automated Examples must also be “more” than development tools and testing

tools to permit us to meet the high standards placed upon Examples.
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The Agile Alliance Functional Testing Tools (AAFTT) workshops and discussion group give

voice to the community of practitioners that need tools to support TDD. A beautiful TDD tool

is one that offers the following core features to support the variety of roles engaged in the full

process, shown in Table 14-2.

TABLE 14-2. Full TDD process

 Author Reader Automator Developer

Red 1. Create Example    

2. Execute Example    

3. Version control

Example

   

 4. Find Example   

 5. Review Example   

 6. Execute Example   

  7. Create DSTL  

  8. Execute Example  

  9. Version control

DSTL

 

 10. Review Example

and DSTL

  

   11. Execute Example

12. Create unit tests

13. Execute unit tests

Green   14. Write system code

15. Execute unit tests

16. Execute Example

17. Version control system code

18. Execute

Example

   

 19. Execute Example   

Refactor    20. Refactor system code

   21. Execute Example and unit tests
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Author

First and foremost, the author (SME, analyst, tester) requires a powerful development

environment with the types of features commonly provided by modern software development

tools: code completion, dynamic syntax validation, refactoring, and version control (including

branching and merging of the functional test and supporting DSTL code). Rich support for a

DSTL is essential. The format of the specification language and the look and feel of the tool

should be accessible to the variety of nontechnical participants.

Reader

The reader (SME) must be able to comprehend Examples quickly to gain a clear, unambiguous

understanding of system capabilities. The reader requires Examples to be well organized and

easy to find through browsing or searching. Navigation and dynamic searching to and from

other Requirements artifacts are required.

Executors

Many different roles execute the Examples at different times, and for different reasons; we

must be able to execute the Examples from a number of different environments:

• Authors run Examples in the TDD tool as they create the Example.

• Developers/automators run Examples in their development environment as they create

system code.

• Readers run Examples from a desktop tool (such as a browser) to sign off on the

requirement specification.

• Other roles can use automated Examples to enhance their work. For example, marketing

and sales could run Examples to set up demo data and ensure that the system is stable

before giving a presentation.

The tool must support arbitrarily grouping the Examples together into suites, either statically

or dynamically based on metadata (e.g., priority, failures, functional area). It is also necessary

to be able to debug the Example from any of the execution environments and navigate

seamlessly between the Example, the DSTL, and the system code.

Result consumer

The result consumer (programmer, tester, operational support, release manager, etc.) is

interested in the fine-grained details about whether an individual Example passed or failed,

why it failed, and where it failed. They want to be able to navigate from the failure to the

specific line in the Example, and then directly to the specific line in the system code. Recording

the history of test results provides valuable progress and trend information.
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Report consumer

The report consumer (Scrum master, project manager, release manager, compliance officer,

auditor, etc.) is interested in aggregated test results in order to track progress and ultimately

make a go or no-go decision.

All of these core features, and more, define the new standard of beauty for TDD tool support.

Team Collaboration
XP takes the notion of an incremental and iterative life cycle to the extreme, as shown in

Figure 14-6. The individual aspects of beauty described previously are brought together to form

a powerful, sustainable synergy.

FIGURE 14-6. XP Incremental and iterative life cycle

The vertical lines extending from Plan to Deploy mark three separate iterations. An iteration

starts with lightweight planning to identify the stories on which to focus during the next time

box. It finishes with running, tested stories that can be deployed to a Qual environment for

further testing.

The shorter vertical lines extending from Analyze to Test indicate multiple stories within an

iteration. An individual story goes through its own software development life cycle: analyze,

design, develop, and test. All the while, it is continuously integrated with the rest of the

evolving system.

The callout notes highlight opportunities for proactive and continuous quality, encompassing

all process steps and multiple team roles in close collaboration:
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Analyze

Writing and automating Examples requires collaboration between a multitude of roles,

each providing a different perspective and skill: subject matter expert, business analyst,

tester, toolsmith, technical writer, and user experience designer.

Design

Developers and testers collaborate closely during unit test-driven development. The

testable design makes automated, semi-automated, and manual testing highly effective

and efficient; nothing should be difficult to test.

Develop

The automated test suite is run frequently during development to ensure that no

unexpected side effects were introduced by an incremental change or code refactoring

step. A new sense of courage and control is experienced.

Test

In stark contrast to other approaches, at the beginning of the test phase, XP testers receive

code that is stable and known to conform to the current set of requirements. With TDD’s

proactive approach to quality, testers are able to focus their skill and energy on

exploratory, integration, and nonfunctional testing.

This level of team collaboration, courage, and continuous testing defines a new standard of

beauty for overall product quality.

Experience the Beauty of TDD
Beauty is in the eye and the heart of the beholder. An outside observer would likely find

Diderot’s renovated office to have been a vast improvement over its scruffy, untidy predecessor.

However, Diderot was unhappy with the end result, and wrote “Regrets on Parting with My

Old Dressing Gown”# because he was financially and emotionally drained from the

unexpected domino effect of change triggered by his new red robe.

The Diderot Effect theory comes from studies of consumer behavior and upward mobility. It

serves as a warning about the unintended consequences of upgrading one item in isolation.

Let this chapter be a similar warning for teams deciding to embrace TDD: this decision involves

much more than simply selecting an automated test tool. The team must be committed to

supporting significant changes within each and every role, and must be willing to let go of their

comfortable old ways:

• Requirement specifications look different and require more discipline than ever before.

The reward is an unprecedented level of specification trustworthiness.

• All levels of system design and the act of writing code are directly influenced by the TDD

practice.

# http://fr.wikisource.org/wiki/Regrets_sur_ma_vieille_robe_de_chambre
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• The pace of work is regulated by the iteration length and the red-green-refactor cycle.

• A new breed of powerful tools support and facilitate cross-functional, cooperative work.

• Role collaborations form a richer and more interconnected network. In particular, the

tester role is engaged earlier, and the tester’s work is enriched and more effective.

TDD can be a truly beautiful experience when the team is committed to achieving the correct

proportion and balance for their particular context.
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