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Foreword
      

      
      
      
      To many agile teams, specifications is a dirty word, and any discussion about written documentation is heresy. Yet long-term product success depends on new members
         joining teams, scaling up and growing products and organizations, and reconciling the needs and demands of an ever-growing
         number of user groups and stakeholders. Those tasks are almost impossible without capturing knowledge in some form that allows
         sharing and doesn’t rely on a single person’s memory.
      

      
      This book deals with those parts of the delivery process that typically fall between the cracks of the three Cs of user stories.
         The Card, Conversation, and Confirmation technique for working with user stories plays a pivotal role in directing software delivery today, but many delivery teams
         struggle to capture the results of conversations and document them in a way that will make confirmation easy. Kamil’s suggestions
         and techniques will help you do that, not just in the short term, but over many years as a software product keeps evolving,
         and when you need to remember discussions you had months earlier in order to inform future cards and conversations.
      

      
      Specification by example (SBE) with Gherkin presents a way for teams working in an iterative delivery model to capture knowledge
         about their intentions and about what their software products do. Most books in this area focus on either tool-specific automation
         mechanisms or high-level teamwork processes for collecting the right examples, but there’s very little literature out there
         about the style and form of good examples that will guide development. That’s why this book is so important.
      

      
      The omnipresent Given-When-Then style of describing examples is close to natural language, but that familiarity is a double-edged
         sword. On the one hand, it makes it easy for anyone to get started, which is fantastic because it lowers the bar for teams
         to start a conversation. But Gherkin (the geek name for that format of specifications) is also aimed at supporting automated
         validation and long-term documentation, and that requires a lot more formality and structure than natural language does. Without
         considering that dark side of Given-When-Then examples, many teams get some short-term benefits at the significantly increased
         cost of long-term maintenance. Kamil tackles this problem with several simple techniques that are easy to remember, and lots
         of concrete examples that will help you put things into perspective.
      

      
      The ideas in this book are close to some informal approaches I’ve seen working with many successful teams. Kamil presents
         them as structured patterns, such as “Starting with a Then” and “Specifying intentions and outcomes over the UI,” so you can
         remember them easily. The tips and tricks to work with scenario outlines will save you months of rework and hassle, helping
         you deal with possibly the most important and most difficult topic for anyone new to this way of documenting examples. Several
         chapters also have homework exercises that you’ll be able to use to immediately to try out new knowledge and ideas.
      

      
      I particularly like how the later part of the book touches on domain modeling and creating a ubiquitous language. Kamil does
         a nice job taking those concepts from good architectural practices and translating them to the world of collaborative specifications.
      

      
      —Gojko Adžić

      
      Author, Specification by Example (Manning, 2011)
      

      
      

Preface
      

      
      
      
      In 1968, there were only 10,000 installed computers in all of Europe. That year, NATO funded a conference that, even though
         its topic was little known to a wider audience, hosted more than 50 people from 11 different countries. Held in Garmisch,
         Germany, the conference talked about software engineering and represented the first appearance of programming as an engineering
         discipline. The event would later become known as the first of two NATO Software Engineering Conferences (the second was held
         a year later); both played major roles in promoting widespread acceptance of software development.
      

      
      After the conference, the NATO Science Committee was ordered to compile a report that summarized the discussions.[1] Every time I read this report, I’m amazed by how insightful it was and that parts of it remain relevant. “We tend to go on
         for years, with tremendous investments, to find that the system, which was not well understood to start with, does not work
         as anticipated,” said J. W. Graham during a panel on feedback through monitoring and simulation. “We work like the Wright
         brothers built airplanes: build the whole thing, push it off the cliff, let it crash, and start over again.” Decades have
         passed, but not a lot has changed.
      

      
         1 
            


Software Engineering: Report on a Conference Sponsored by the NATO Science Committee, Garmisch, Germany, 7th to 11th October
                  1968, eds. Peter Naur and Brian Randell (Scientific Affairs Division, NATO, 1969), http://mng.bz/jn3d.
            

         

      

      
      Graham’s committee gathered to discuss whether there was a better way to do software engineering. They focused on the use
         of simulation during design, an idea introduced by Brian Randell in a working paper. “The important point [in building better
         software] is the use of simulation,” continued Graham. By simulation, he meant what we today call test automation—a deterministic environment with predefined inputs and predictable outcomes. “Simulation is a way to do trial and error experiments.
         If the system is simulated at each level of design, errors can be found and the performance checked at an early stage.” In
         other words, the earlier in the process we test, the sooner we can find mistakes. When we consistently test after every change
         in design, errors tend to disappear. In the end, we get better software.
      

      
      Throughout the rest of the discussion, other participants followed Graham’s train of thought. Alan Perlis chimed in, clarifying
         the relationship between tests and design: “A software system can best be designed if the testing is interlaced with the designing
         instead of being used after the design.” Test a little, code a little. If this sounds familiar, that’s because Perlis’s approach
         reemerged as test-driven development (TDD) in the late 1990s. Modern TDD requires software engineers to write tests before
         any application code. Ideally, TDD should actively prevent defects by improving code design. Perlis predicted that, too: “A
         simulation which matches the requirements contains the control which organizes the design of the system. ... The critical
         point is that the simulation becomes the system.” According to his vision, tests guide software design and organize it. TDD does the same. A test-driven process relies on repeating a short development cycle called
         the red-green-refactor loop. Initially, new tests fail the simulation because no application code has been written yet (and, in most test-automation
         engines, failed tests appear in red). But as new code is written, more and more tests start to pass—and they turn green as
         a result. The loop is repeated until all tests pass. And so, step by step, the simulation becomes the system.
      

      
      TDD was created and promoted by Kent Beck. Thirty years divided Beck and Perlis, but as personal computers and software engineering
         engulfed the world, the underlying problems programmers faced remained the same. TDD has a fatal flaw, though. Although, as
         Perlis said, a simulation that matches the requirements can control and organize the design of a system, the use of simulation
         doesn’t address the problem of collecting the correct requirements in the first place. Thus, a good simulation can perfectly
         organize the wrong system, rendering itself useless. That’s why programmers never design software systems alone—they work
         with designers, testers, business analysts, product managers, and so on. But TDD is a highly technical process. Would it be
         possible to harness the benefits of feedback through simulation on a higher level of abstraction, without relying only on
         low-level code, and in a more collaborative way? Fortunately, in the last decade or so, attempts to answer this question have
         resulted in a lot of innovation (for example, TDD evolved into behavior-driven development [BDD]).
      

      
      This book focuses on an innovation called an executable specification: a specification that’s written in natural language and, at the same time, can be run as a program—or, more specifically, as an automated test. The use of natural language instead
         of code means everyone, whether they can program or not, can discuss the requirements, as well as their tests and implementation.
         The use of simulation means we can have the simulation control the design of the system and then become the system itself,
         by interlacing design and testing.
      

      
      I first became familiar with the topic at Monterail—a web development studio working with enterprise clients and startups
         from all over the world—where I was responsible for implementing executable specifications. Thanks to executable specifications,
         Monterail’s delivery teams were able to deliver software of higher quality. In a year or so, we wrote more than 500 Gherkin
         scenarios for highly complex products including procurement software, webinar/webcast software for marketers, and a packet-capture
         product family that can transform any server into a precision network-monitoring device.
      

      
      I started my career at Monterail as an engineer and then moved to product management. I wrote executable specifications, I
         implemented them, and I tested them. Around that time, I read Gojko Adžić’s Specification by Example (Manning, 2011, www.manning.com/books/specification-by-example), which was pivotal to the way I approach the topic of software quality. In early 2015, I participated in Product Owner Survival
         Camp in Vienna, where Ellen Gottesdiener, Gojko Adžić, David Evans, and Christian Hassa held their workshops. During a coffee
         break, a coworker of mine (who also attended) and I mentioned to Gojko that we were thinking about releasing a free ebook
         with tutorials for writing executable specifications. Gojko’s book is great, but it focuses on the process and key practices,
         leaving implementation aspects aside. Although many books discussed how to write tests, for some reason almost nobody was
         talking about writing the specification layer—the stuff that humans can read, not just machines. We agreed that it was a topic
         worth exploring. The joint project didn’t work out, but Gojko introduced me to Manning’s Mike Stephens; and, some time later,
         the idea for my own book took off—all thanks to that meeting in Vienna.
      

      
      There are many different kinds of executable specifications; an attempt to discuss all of them in a single book wouldn’t be
         practical. So, we’ll explore two of these approaches—specification by example (SBE) and Gherkin—that are increasingly popular.
         Together, they offer programmers, designers, and managers an inclusive environment for clear communication, discovering requirements,
         building a documentation system, and writing acceptance tests. My goal in this book is to help you create such an environment
         in your organization so that we, as an industry, may continue progressing on the path set in 1968 by the pioneers of our industry.
      

      
      I wish you good luck in your journey with SBE and Gherkin. But I also want to thank you. I truly believe that delivery teams
         all over the world wield tremendous power and have great responsibility to the people who use their software—and increasingly,
         that’s millions of users. Every attempt to improve software quality—including yours—should be applauded.
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About this Book
      

      
      
      
      The goal of this book is to help you learn to do the following:

      
      

      
         
         	Capture requirements and acceptance criteria as executable test cases
            
         

         
         	Master the Gherkin language as a practical, communicative way of writing software specifications
            
         

         
         	Collect valuable examples
            
         

         
         	Write easy-to-automate specifications
            
         

         
         	Design stable executable specification suites with good test coverage
            
         

         
         	Balance the specification style and documentation style in Gherkin scenarios
            
         

         
         	Manage specification suites in large projects
            
         

         
      

      
      
      
Who should read this book
      

      
      For readers who came here with preexisting knowledge of both specification by example (SBE) and Gherkin: this is an intermediate-level
         book designed for anyone who’s tasked with writing or updating a specification in Gherkin or who’s responsible for implementing
         an SBE process using Gherkin in their organization. If those are issues you deal with on a daily basis, you’ll find answers
         here.
      

      
      For readers who came here to learn from scratch: many tutorials on the web explain how to set up executable specifications
         and write testing code. But their authors don’t understand that, to anyone but software engineers and testers, automated testing
         is as vague a concept as any random UX method can be to an average programmer. Those tutorials have good intentions and want
         to bring everyone to the same table, but whose table is that?
      

      
      This book is a teaching resource meant for everyone—product and design people, analysts, programmers, and testers. Instead
         of focusing on technical challenges, it goes into depth about writing the text layer of executable specifications in Gherkin
         in a clear, understandable, concise manner. Non-engineers can learn how to make essential contributions to design and testing
         without having to learn programming or write testing code. Engineers and testers, on the other hand, will find SBE and Gherkin
         helpful for doing more meaningful TDD by striking a stronger chord with nontechnical audiences through executable specifications.
      

      
      
      
      
How this book is organized
      

      
      This book is divided into 11 chapters and an appendix:

      
      

      
         
         	
Chapter 1 presents a quick, practical introduction to SBE and Gherkin.
            
         

         
         	
Chapters 2 and 3 talk about writing scenarios and the theory of the automation layer. Chapter 2 introduces the basics of the Given-When-Then template, and chapter 3 discusses what makes a great scenario.
            
         

         
         	
Chapters 4 and 5 look at scenario outlines, which are a more advanced way of writing scenarios. Chapter 4 presents the new structure of scenario outlines, and chapter 5 shows why it’s important to collect thoughtful examples.
            
         

         
         	
Chapter 6 is about the life cycle of executable specifications. Before going into more-advanced topics, you need to understand the
            place of SBE and Gherkin in a real-world software development process.
            
         

         
         	
Chapter 7 covers living documentation and how to create high-precision scenarios out of unrefined drafts.
            
         

         
         	
Chapters 8 and 9 are about managing medium-sized specification suites. Chapter 8 talks about grouping unorganized scenarios into whole specifications, and chapter 9 discusses refactoring large specifications into smaller ones.
            
         

         
         	
Chapters 10 and 11 focus on the largest specification suites. Chapter 10 introduces domain-driven design as a way to prepare medium-sized specification suites for seamless expansion. Chapter 11 is about splitting large specification suites based on their business domains.
            
         

         
         	The appendix is a quick tutorial on how to write and run simple, automated tests for feature files with Cucumber and Gherkin.
            It’s intended for readers who are interested in how the automation layer works in practice.
            
         

         
      

      
      You can read the book from cover to cover or make a quick stop after chapter 2, read the appendix, and then come back to the rest of the book. I highly recommend reading the entire book without skipping
         chapters—the ordering is intentional and not designed to be rearranged. Some of the chapters include exercises; the answers
         are provided at the end of the chapter.
      

      
      
      
      
      
Code conventions and downloads
      

      
      This book contains many examples of source code, both in numbered listings and in-line with normal text. In both cases, source
         code is formatted in a fixed-width font like this to separate it from ordinary text.
      

      
      In many cases, the original source code has been reformatted; I’ve added line breaks and reworked indentation to accommodate
         the available page space in the book. In rare cases, even this wasn’t enough, and listings include line-continuation markers
         ([image: ]). Additionally, comments in the source code have often been removed from the listings when the code is described in the text.
         Code annotations accompany many of the listings, highlighting important concepts.
      

      
      The source code for all examples in this book is available from the publisher’s website, www.manning.com/books/writing-great-specifications.
      

      
      
      
      
About the author
      

      
      Kamil Nicieja began his career as an engineer and then moved to product management. He’s now CEO of Ada (http://adarenting.com), an AI-powered personal assistant that will help you rent your next apartment. He’s experienced SBE’s benefits first-hand
         both in development and in business, and he’s seen what happens when management and development misunderstand each other or
         don’t develop common domain concepts together from both points of view. In addition to writing this book, he blogs at www.nicieja.co about entrepreneurship, startups, and technology.
      

      
      
      
      [image: ]

      
      
      
      
      
Book forum
      

      
      Purchase of Writing Great Specifications includes free access to a private web forum run by Manning Publications where you can make comments about the book, ask technical
         questions, and receive help from the author and from other users. To access the forum, go to https://forums.manning.com/forums/writing-great-specifications. You can also learn more about Manning’s forums and the rules of conduct at https://forums.manning.com/forums/about.
      

      
      Manning’s commitment to our readers is to provide a venue where a meaningful dialogue between individual readers and between
         readers and the author can take place. It isn’t a commitment to any specific amount of participation on the part of the author,
         whose contribution to the forum remains voluntary (and unpaid). We suggest you try asking the author some challenging questions
         lest his interest stray! The forum and the archives of previous discussions will be accessible from the publisher’s website
         as long as the book is in print.
      

      
      
      

About the Cover
      

      
      
      
      The figure on the cover of Writing Great Specifications is captioned “Habit of a Moorish Priest in 1695.” The illustration is taken from Thomas Jefferys’ A Collection of the Dresses of Different Nations, Ancient and Modern (four volumes), London, published between 1757 and 1772. The title page states that these are hand-colored copperplate engravings,
         heightened with gum arabic.
      

      
      Thomas Jefferys (1719–1771) was called “Geographer to King George III.” He was an English cartographer who was the leading
         map supplier of his day. He engraved and printed maps for government and other official bodies and produced a wide range of
         commercial maps and atlases, especially of North America. His work as a map maker sparked an interest in local dress customs
         of the lands he surveyed and mapped, which are brilliantly displayed in this collection. Fascination with faraway lands and
         travel for pleasure were relatively new phenomena in the late eighteenth century, and collections such as this one were popular,
         introducing both the tourist as well as the armchair traveler to the inhabitants of other countries.
      

      
      The diversity of the drawings in Jefferys’ volumes speaks vividly of the uniqueness and individuality of the world’s nations
         some 200 years ago. Dress codes have changed since then, and the diversity by region and country, so rich at the time, has
         faded away. It’s now often hard to tell the inhabitants of one continent from another. Perhaps, trying to view it optimistically,
         we’ve traded a cultural and visual diversity for a more varied personal life—or a more varied and interesting intellectual
         and technical life.
      

      
      At a time when it’s difficult to tell one computer book from another, Manning celebrates the inventiveness and initiative
         of the computer business with book covers based on the rich diversity of regional life of two centuries ago, brought back
         to life by Jefferys’ pictures.
      

      
      
      
      


Chapter 1. Introduction to specification by example and Gherkin
      

      
      This chapter covers

      
      

      
         
         	Examining why teams need specifications
            
         

         
         	Recognizing common specification pitfalls
            
         

         
         	Understanding the basics of specification by example and Gherkin
            
         

         
         	Solving common delivery problems with specification by example and Gherkin
            
         

         
      

      
      
         
         
         How well we communicate is determined not by how well we say things, but how well we are understood.

         
         Andy Grove

      

      
      
         
         
         The money is all on the right [side of the product life cycle], in the area of certainty [where the product is mature]. I
               work on the left, with uncertainty. I’ll never be rich.

         
         Chris Matts

      

      
      Humanizing technology is perhaps the greatest challenge of software engineering. The technology industry must strive to show tremendous empathy for other people’s
         problems. We’re making tools for everyone out there. In the messy world of organizational politics, broken workflows, human
         errors, and biases, technology experts must figure out how to successfully deliver great software. It’s an important responsibility.
      

      
      To do our job well, we have to

      
      

      
         
         	Make sure we deliver the right software
            
         

         
         	Deliver it the right way
            
         

         
      

      
      Delivery teams are naturally competent in delivering software the right way. As an industry, we’ve developed tools, standards,
         and methodologies that make our designs beautiful and usable—and our code performant, secure, and easy to maintain. We keep
         getting better at refining and reinventing our best practices.
      

      
      “The right software” part, though ... what does that even mean? Every time I explain to someone what this book is about, I
         tell them that, as programmers, we’re taught to write code—algorithms, design patterns, abstractions. Or, as designers, we’re taught to design—organize information and create beautiful interfaces. But when we get our entry-level jobs, our employers expect us to “deliver
         value to our clients.” And the client may be, for example, a bank. If I’d been working for a bank when I started my career, it would have quickly come up that I know next to nothing about
         banking—except how to efficiently decrease my account balance. So I would have had to somehow translate what was expected of me into code. I would have needed to build a bridge between banking and my technical expertise if I
         wanted to deliver any value. “This,” I say, “is what the book is about: building bridges between technology and business.”
         Over the course of multiple projects I’ve had the privilege to work on, I’ve come to believe that these bridges can only be
         built with empathy—understanding other people’s problems—and inclusive communication.
      

      
      Even though engineers should be good at building bridges, our industry seems to have a problem with delivering the right software. In practice, delivering the right software requires securing the right requirements. I’ll talk more about requirements in
         a moment. For now, I’ll say the following:
      

      
      

      
         
         	A 1994 study showed that 31.1% of projects were canceled before they were completed, and 52.7% of projects cost 189% of their
            original estimates.[1]
               1 
                  

The Standish Group, “The CHAOS Report” (1995), http://mng.bz/40M3.
                  

               

            

            
         

         
         	In larger companies, rare successful projects had only 42% of the originally proposed features.[2]
               2 
                  

Ibid.

               

            

            
         

         
         	In 2000, IBM and Bell Labs studies showed that 80% of all product defects are inserted at the requirements-definition stage.[3]
               3 
                  

Ivy Hooks and Kristin Farry, Customer-Centered Products: Creating Successful Products Through Smart Requirements Management (AMACOM/American Management Association, 2001).
                  

               

            

            
         

         
         	Requirements errors consume from 28% to more than 40% of a typical project’s budget.[4]
               4 
                  

Ibid.

               

            

            
         

         
         	Requirements defects account for the vast majority of the total cost of all defects—often 70% or more.[5]
               5 
                  

Dean Leffingwell and Don Widrig, Managing Software Requirements: A Use Case Approach, 2nd ed. (Addison-Wesley Professional, 2003).
                  

               

            

            
         

         
         	In 2008, almost 70% of companies surveyed set themselves up for both failure and significantly higher costs by their use of
            poor requirements practices.[6]
               6 
                  

IAG Consulting, “Business Analysis Benchmark” (2008).

               

            

            
         

         
      

      
      What are the consequences? Commercial organizations across the European Union lost €142 billion on failed IT projects in 2004
         alone, mostly because of poor alignment with business objectives or business strategies becoming obsolete during delivery.[7] So although we’re pretty good at maintaining our technical standards of excellence, we apparently still have a lot to learn
         when it comes to understanding what businesses need from us.
      

      
         7 
            

Gojko Adžić, Impact Mapping (Provoking Thoughts, 2012).
            

         

      

      
      In this chapter and throughout the book, I’ll introduce you to a selection of bridge-building methods for translating business
         objectives into working software that, in my experience, results in great and meaningful products and services. This chapter
         will begin your in-depth journey of learning to write executable specifications in Gherkin according to the key practices of specification by example.

      
      Specification by example (SBE) is a collaborative software development approach that facilitates collaboration by illustrating
         software requirements with concrete examples and automated acceptance tests. Because SBE is a process, you’ll need some tools
         that will help you implement that process. This is why you’re going to learn Gherkin. Gherkin is a business-readable, domain-specific language that’s easy for nontechnical folks to understand. As such, it makes
         translating requirements into code easier.
      

      
      In a way, the book is an advanced Gherkin tutorial with some product-design ambitions. I’ll talk more about the reasons for
         choosing Gherkin later in the chapter. But when I was first learning SBE’s key patterns, I found that, although locating material
         on automated acceptance tests and eliciting better requirements is easy, there aren’t many resources available on writing
         great executable specifications. By great, I mean well-written and easy to read in terms of sentences and words, not code. That makes my ambition small, because I
         chose a specific topic for the book. I care about making sure that well-elicited requirements aren’t misrepresented by poorly
         written specifications. At the same time, I realize that writing executable specifications is a cross--disciplinary matter.
         Whenever I can, I’ll talk about making your requirements better and more specific with clever Gherkin techniques. Other times,
         I’ll point you toward specific books that talk about requirements, product design, or marketing, in hopes they will answer
         your further questions.
      

      
      This chapter offers an overview of what a specification is and how SBE and Gherkin fit into the software development landscape.
         If you’re a non-engineer, you’ll learn how to make essential contributions to automated testing without having to learn to
         write testing code. (Don’t worry about technical lingo. I use it rarely and explain it when I do.) Engineers and testers will
         find SBE and Gherkin helpful in striking a stronger chord with nontechnical audiences through automated specifications. You’ll
         also begin to see SBE as a single process to guide product development through requirements analysis, design, development,
         testing, and so on.
      

      
      
      
1.1. What’s a specification?
      

      
      Imagine that you and the team you work with have been brought in to work on a new version of a management system for a local
         public transport company. To get on with work, you need a list of functionalities, user stories, blueprints, sketches—anything
         that will let you write some code or make a UI mock-up. You need a specification.
      

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      
      Specification—An analysis of a system and its design, made to plan and execute the implementation
      

      
      
         
            
         
         
            
               	
            

         
      

      
      The word specification can mean a written document or an act of specifying. You’ll see that I switch freely between both meanings. Whenever it’s
         important to make a clear-cut distinction, I’ll use a term like specification document or specification process. But you can assume that most of the time, I have the broad meaning of the word in mind.
      

      
      In the case of the example public transport company, to devise a specification, you have to agree on a list of requirements
         and functionalities the new release must satisfy.
      

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      
      Requirement—A capability or condition that must be met or possessed by a solution to satisfy market needs or a contract, a standard,
         a specification, or other formally imposed documents
      

      
      
         
            
         
         
            
               	
            

         
      

      
      For example, you and the business owners may agree that a good requirement would be to apply discounts when students or retirees
         buy tickets. Other examples could relate to handling season tickets, performing online payments, managing customers, and reports.
      

      
      Delivery teams can write down their requirements in a functional requirements document, but they may also encapsulate requirements
         in use cases, which are shorter, or use user stories as tickets for a future in-depth conversation about the requirements.
         The final method depends on the software development process chosen by the team.
      

      
      
      
      
1.2. Why do teams need specifications?
      

      
      Traditionally, specifications have had a bad reputation in the software development community. The reason is half psychological,
         half practical.
      

      
      Psychologically, specifications seem to promise the same success as following a cooking recipe. They invite a “Follow the
         steps, and everything will be all right” mindset. The promise is as reassuring as it is deceiving. In practice, creating a complete specification is extremely difficult, if not
         impossible.
      

      
      No software development team functions without specifications, though. Whether you write an official document or have a casual
         conversation about the requirements during a workshop, you’re still specifying.
      

      
      The one and only reason teams need specifications is information asymmetry. Teams need to distribute information evenly among the stakeholders to create the best possible product. If they don’t, they’ll
         miss critical requirements and make an incomplete product—or even a broken one.
      

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      
      Information asymmetry—A situation in which one party has more or better information than another
      

      
      
         
            
         
         
            
               	
            

         
      

      
      To reduce information asymmetry, teams create specifications—recipes defining what needs to be done or how it needs to be done. Specifications can help fight information asymmetry in two ways:
      

      
      

      
         
         	A specification can define acceptance criteria that help examine whether a team has delivered a complete system that works.
            
         

         
         	A specification can provide a common language that allows technical and -nontechnical stakeholders to understand each other
            when they talk about requirements.
            
         

         
      

      
      We’ll now go into more depth on both of these topics.

      
      
      1.2.1. Defining acceptance criteria in specifications
      

      
      Assume that you and the public transport company’s management team have agreed that the system you’re building should include
         two subsystems:
      

      
      

      
         
         	An internal management application for updating bus schedules
            
         

         
         	A mobile timetable application with journey-planning functionality
            
         

         
      

      
      Sounds reasonable, doesn’t it? The capabilities for both the employees of the company and its customers are clearly defined.
         But are they really?
      

      
      Every time you analyze a requirement, you’ll eventually stop talking about general capabilities of the system and start thinking
         in terms of concrete, discrete quality measures that the application must meet. When discussing our public transport company,
         I said that a good requirement would be to apply discounts when students or retirees buy tickets. But how can you determine
         whether that requirement is satisfied without going into more detail? For example, you’d need to declare that students can
         have a 30% discount and retirees can have a 95% discount. These two declarations would allow you to say that the requirement
         was in fact satisfied and implemented correctly. Such quality measures are called acceptance criteria.
      

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      
      Acceptance criterion—A condition or quality measure that a software product must meet to satisfy requirements
      

      
      
         
            
         
         
            
               	
            

         
      

      
      Acceptance criteria illustrate requirements. You should be able to use a criterion to evaluate the system and get an unambiguous confirmation that the system
         either passes or fails your test: for example, “A bus road should consist of at least two bus stops.” Right, and that’s how
         the system behaves. “Timetables for work weeks should be different than timetables for weekends.” Oops, we forgot about that;
         let’s go back to the drawing board. You should be able to get a binary response to every criterion—as in yes or no questions. Without that binary response, you can’t say whether the system is complete and works as it should.
      

      
      Raw requirements are often too difficult to comprehend without further analysis. Without clear acceptance criteria for each
         of the requirements, delivery teams can’t plan any work ahead and deliver any value in a predictable way. When there’s not
         a good specification, functionality usually suffers from rework or bugs that cause delays and cost a lot. Good acceptance
         criteria ensure that the implemented solution meets the demands of your stakeholders.
      

      
      
      
      1.2.2. Building a ubiquitous language into specifications
      

      
      Imagine for a moment that after you finish the beta version of the mobile journey planner, the customer support department
         receives a phone call from an angry customer:
      

      
      
         
         The customer begins, “I downloaded the app to help me during my two-day stay in the city. But I can’t get where I want!”

         
         “What street are you on? What’s wrong?”

         
         “I’ve got a meeting in Edison. I used your app to get there, but I can’t find the building I’m supposed to enter. It’s all
               wrong!”

         
         “Wait—do you mean Edison Street or Edison Business Center? They’re two different places.”

         
      

      
      The customer wanted to plan the journey without knowing what street the destination building was on, but the application didn’t
         support such a behavior. To add insult to injury, the mobile app chose Edison Street, located elsewhere in the city, as the final destination, because it couldn’t find Edison Business Center in the database.
      

      
      The result? The user and the application spoke two different languages, and the confused customer got lost. The dictionary
         of the developers who built the app was restricted to streets; after all, bus stops inherit their names from where they’re
         located. That’s how the system works, the team said. What they didn’t know was that their customers don’t think about the
         rules of a system—they only want to arrive on time.
      

      
      To avoid similar mistakes, delivery teams should strive to grasp the language their users speak and align their language with
         this language. The result of this alignment is often called a ubiquitous language.

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      
      Ubiquitous language—A common language between developers and domain experts
      

      
      
         
            
         
         
            
               	
            

         
      

      
      A ubiquitous language is “a language cultivated in the intersection of [technical and business] jargons.”[8] The development of journey-planning software requires knowledge in two different domains: journey planning and software.
         Experts in both areas must communicate understandably.
      

      
         8 
            

Eric Evans, Domain-Driven Design (Addison-Wesley, 2003).
            

         

      

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      
      Domain—What an organization does, and the world it does it in
      

      
      
         
            
         
         
            
               	
            

         
      

      
      The journey planners will use the jargon of their field and have limited understanding of the technical dictionary of software
         development. Developers, on the other hand, will understand and discuss the system in terms such as objects, methods, and
         design patterns. Having a single common language eliminates the cost of mental translation and reduces the number of misunderstandings—the
         ratio of noise in the signal—in discussions between technical and nontechnical stakeholders. Translation blunts communication
         and makes domain learning anemic.
      

      
      The journey planners from the example can also be called domain experts. Domain experts help you create a ubiquitous language. When either the business side or the technical side discovers a misunderstanding,
         they can use the opportunity to improve their shared dictionary and avoid the same mistake the next time. This way, they build
         a shared domain model, which will improve in quality over time.
      

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      
      Domain expert—A person who is an authority in a particular area or topic. The term usually refers to a domain other than the software domain.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      
      Domain model—A simplification of the real-world business domain. It’s an interpretation of reality that abstracts the aspects relevant
         only to solving the problem at hand.
      

      
      
         
            
         
         
            
               	
            

         
      

      
      The ubiquitous language fuels the domain model. Having a shared dictionary of important business concepts creates a platform
         for discussing data, behaviors, and relationships within the model in a meaningful way, with a certainty that everybody is
         on the same page. In the journey-planning example, the team thought that a destination was the same as a street; but it turned out that users assumed there are other kinds of destinations, such as buildings and points of interest. Having established a baseline, the team can use the common language to establish clear relationships between the concepts
         of destinations, streets, buildings, and points of interests.
      

      
      A specification can help develop the ubiquitous language. It’s a container where all important domain concepts can be stored
         after they’re encountered and analyzed by the team. When that happens, and the process is thorough and successful, the specification
         becomes a documentation of the domain, the knowledge base of the delivery team. When a specification fails to contribute to
         the ubiquitous language or doesn’t create a truthful domain model, the team may misunderstand requirements, which often leads
         to expensive rework.
      

      
      
      
      
      
      
1.3. Common specification pitfalls
      

      
      Much of software engineering is about building systems right, but specifications, requirements, and acceptance criteria are
         about building the right system. From time to time, every software engineer experiences a painful push-back caused by a sloppy
         analysis of the requirements. You, too, know what’s at stake. This section should help you identify some pitfalls you yourself
         may have encountered.
      

      
      I want to discuss these five anti-patterns:

      
      

      
         
         	Over-specification
            
         

         
         	Hand-offs
            
         

         
         	Under-documentation
            
         

         
         	Speci-fiction
            
         

         
         	Test-inability
            
         

         
      

      
      I named each anti-pattern in a distinctive way that will help you remember what it’s about. Hopefully, as you go through the
         sections that follow, the names of the anti--patterns will become clearer to you, and I’ll achieve my goal.
      

      
      
      1.3.1. Over-specification
      

      
      A popular first instinct meant to defend a project against ambiguity and insufficient planning is to try to design and plan
         as much as we can up front. I call that over--specification.
      

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      
      Over-specification—Doing too much specification up front
      

      
      
         
            
         
         
            
               	
            

         
      

      
      It’s definitely easier to remove or change a requirement during an analysis phase; the more time we invest in implementing
         it, the more unmotivated we become when we have to kill it. The up-front approach aims to remove useless implementations,
         design flaws, and predictable errors as early as possible in exchange for a longer analysis phase. But software development
         teams must also understand that over-specification can lead to a state of analysis paralysis.
      

      
      
         
            
         
         
            
               	
            

         
      

      Definition

      
      
      
      Analysis paralysis—A productivity block created in search of the perfect—unattainable—design
      

      
      
         
            
         
         
            
               	
            

         
      

      
      In extreme cases, bureaucratic or regulated environments may demand over-specification by requesting specification documents
         that can run into thousands of pages. (Bear in mind, though, that analysis paralysis isn’t limited to written specifications.)
         But unless you’re making software for surgeons, analyzing every single detail in advance often feels unnecessary—even harmful.
      

      
      
      
      1.3.2. Hand-offs
      

      
      Handing off requirements looks like a classic waterfall mistake—an artifact from the past—but I still see agile teams struggling
         with hand-offs, often due to their organization’s internal politics. Any requirement can be handed off.
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