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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  S E V E N T E E N

Beautiful Testing Is Efficient Testing

Adam Goucher

IN  HIGH  SCHOOL  I WOULD,  ON  OCCASION ,  BE  ACCUSED  OF  BEING  LAZY. My witty response would

invariably be something along the lines of “I’m not lazy; I’m efficient.” It is somewhat fitting

that I have been consciously pursuing a path of actual efficiency in how I approach my testing

activities.

The change from “uncover quality-related information” to “uncover quality-related

information as efficiently as possible” happened as a result of my rise in seniority at a couple of

different organizations and an increased role in the business side of development. It turns out

that management, while interested in standard quality information, is really interested in

knowing when I/we think the product is ready to ship.

In this chapter I will share my three main methods toward efficient (beautiful) testing: SLIME,

scripting, and mindmaps.

SLIME
SLIME (Security, Languages, RequIrements, Measurement, Existing) is a mnemonic that

describes the order in which I conduct testing on a new application, or even a feature, in order

from first to last. The key rationale behind the order is to reduce the amount of retesting that

needs to be completed. (Being able to see the look on your boss’ face when you tell him you

are SLIME-ing your application is secondary.)
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S: Security

The very first thing I want to think about when testing something is security. Yes, loss of

personal information is dangerous, as is being an unwilling participant in something nefarious.

But the real reason for testing this first is how ingrained security is into the architecture of your

application; if something so deep changes, you have to retest pretty much everything again.

Change the database permission scheme? Retest everything that interacts with the database.

Change how the application interacts with the host operating system? Retest everything that

interacts with the operating system.

Security tends to be one of the rare categories of tests that have to work in all areas of the

application. Granted, “they only can take over the machine through half of the application” is

better than through the whole application, but on the whole it is a failure.

Now, I am by no means a security expert, and so this is not a full, detailed vulnerability sweep

of the application. If your environment is such that you need deep security testing (health or

financial records, for instance), it should be done by someone who knows what she is doing

at a very proficient level. Instead, the goal here is to give us a reasonable level of comfort that

things are not completely broken. In a web application, these are the sorts of things I am looking

for:

Cross-site scripting (XSS)*

When checking for XSS, I look for places where the application trusts the client. Never,

ever, ever trust the client. Input should be validated before stored or rendered, as well as

encoded whenever possible. When actual HTML, JavaScript, or CSS needs to be stored,

whitelists are used instead of blacklists, as they control what is allowed rather than what

is disallowed.

SQL injection†

This is another issue of trusting the client. Using raw user input to access your database

directly is a Bad Idea. I will either manually correlate database interactions that I can

control in the frontend with the actual code or use a script to pull out all the database calls

and inspect that. SQL injection is a problem that has a known solution: parameterized SQL

and/or diligent escaping so code inspection is a quick and efficient way of identifying this

type of problem.

Appropriate permissions

Can a user of a certain permission class do what they should be able to do? And only what

they should be able to do?

* http://en.wikipedia.org/wiki/Cross-site_scripting

† http://en.wikipedia.org/wiki/SQL_injection
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Information leakage

Can a user access/view/modify information they should not be able to access? Consider a

multitenant system with Coke and Pepsi as two of your clients. Clearly, Coke should not

be able to see Pepsi’s information, and vice versa.

L: Languages

The next letter and layer of testing that is done centers around Languages. Having already

tested a product where we put in the ability to treat non-English characters in a non-crash-

inducing manner once in my career, I can say from personal experience that this is one area

in which it is best to get it right the first time. It is also very deep in your code, as it handles all

textual data that flows through your product. To be considered successful, I expect my

applications to be able to:

1. Accept any character from any language

2. Store that character

3. Do manipulations with and against it

4. Retrieve that character

5. Display it

This seems daunting, but it is relatively easy to both test and code for.

In Microsoft Windows, the Charmap application will display all the characters that are installed

on it. If you have one of the many Unicode fonts installed, then you can select the ones that

look interesting, copy them to the clipboard, and paste them directly into your application. In

OS X, the character palette (enabled in the International settings of System Preferences) provides

similar functionality.

One thing to remember when using this trick is that the actual content of the test data you use

doesn’t matter. We care primarily about how the data flows through the system and its

manipulations.

Another heuristic that there might be a problem with language support is whether or not things

are being encoded as Unicode‡ throughout the system. Two quick checks for this are to

1) check the encoding that the web server tells the browser to use, and 2) check the encoding

of storage tables in the database.

‡ For an introduction to Unicode, see Joel Spolsky’s “The Absolute Minimum Every Software Developer
Absolutely, Positively Must Know About Unicode and Character Sets (No Excuses!)” at http://www
.joelonsoftware.com/articles/Unicode.html.
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I: requIrements

I admit that the third letter is a cheat to make the mnemonic work. This phase deals with the

requirements that caused this testing to actually happen. When people think about testing,

this is often where they jump to directly.

This is the new, never-been-tested-before stuff. If your application grew a password-reset

functionality this release, then this is what is tested. What is not (directly and intentionally)

tested is the existing password code. The theory here is that the development team is a

conscientious one, testing new code as they go along, and has a large set of unit tests to tell

them quickly when they have accidentally broken another part of the product as a result of

their changes. This gives us a bit of comfort in ignoring traditional regression testing in favor

of what is adding value to the product.

In any case, any time there is a change of code there is always a risk of bug injection or

unearthing one that was previously hidden. This risk increases significantly when the nature

of the change is initial creation.

M: Measurement

By this point we have a fair degree of confidence that the new components of the product are

functioning the way they were intended (from the “I” phase). We can now measure whether

they are performing within acceptable limits.

There are a lot of competing (and often contradictory) definitions for types of tests that fall into

this category, but this is how I define things:

Load

Keep loading the constrained resource (CPU, RAM, network bandwidth, etc.) until the

system crashes. Fix the crash and repeat until the resource can be fully utilized without

causing a crash.

Performance

This is a specific number, often expressed in terms of X actions per Y time; for example,

the number of authentications per minute.

Stress

Stress tests determine how the system handles load being added, then removed, in

different amounts over a period of time. The example I use when teaching is an ATM in

a train station. Load is zero when the station is closed, but then ramps up during morning

rush hour, again a bit around lunch, and once more during the afternoon rush hour (and

sometimes once more in the evening during a sporting event or concert). Resources should

be properly accessed and released depending on the load.
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Scalability

Does adding more resources, either in the current system or by adding new ones, allow

us to handle a proportional amount of traffic? The increase in performance won’t be

perfectly linear to the added resources, but should be in the same ballpark.

I also approach the measurement tasks in the order presented here. After all, you can’t really

do stress testing until your system can handle maximum load.

E: Existing

The last part of the SLIME process is all about the existing functionality and behavior of the

product. This is commonly referred to as regression testing, but SLIMR did not sound quite

right.

By definition, the code tested here has not changed from the prior release. If it had, it would

have been addressed in the “requIrements” step. Because of this, you should be able to

accomplish the testing here fairly quickly.

Existing code is also a prime candidate for more extensive automation that would then allow

you to spend more time manually testing the code that changed. This is the place to bring in

tools such as Selenium or Watir, not during requIrements testing.

SLIME is a useful mnemonic to consider when approaching a new testing task, but it is

important to remember that it is a heuristic. That is, it is fallible. If the whole purpose of a

release is to address performance concerns, then doing three (or even just two, depending on

how you define things) different types of tasks before measuring application performance is

actually counter to the goal of providing beautiful, efficient information to the project

stakeholders.

Scripting
Most testers think of tools such as QuickTest Pro and Selenium when you mention scripting.

Although those are useful tools in their domains, for increasing test efficiency it is hard to beat

the power of Python, Ruby, or Perl.

When time is not a concern, you can afford to be religious about your language choice. In

testing, time is always a concern, so you have to choose the best one for the task at hand. Here

are some of the criteria I use when doing this evaluation:

• Do I know it? If not, can I learn it?

• Does it support all my target platforms?

• Can it interact with the applications components (.NET assemblies, Java JARs)?

• Can it interact with my other tools?

• Can it interact with the database/LDAP/other server?
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Once I have decided on a scripting language, there are a number of useful scripts I can create

to make me more efficient.

Discovering Developer Notes
There is an adage I have heard on more than one occasion from the developers I am working

with: The code doesn’t lie. Since the code doesn’t lie, it is a fantastic resource for quality

information. Given the size of today’s code bases, it is certainly not efficient to try and read

through it all line-by-line, looking for things of interest. Instead, you can create a script that

crawls through the code, highlighting things flagged as interesting.

“Interesting” is a rather vague term, and that is intentional because things that are interesting

vary from project to project. But here are two things to start your personal list:

TODO (and its variants)

Most modern IDEs have a shortcut to insert TODO as a comment in the code, the idea

being that the developer is leaving himself a note to come back later and do whatever he

is indicating still needs to be done. Too often, though, the code that needs to be done isn’t

done, and it is checked in with the TODO still outstanding. This can lead to a silent

accumulation of technical debt and schedule risk.

FIXME (and its variants)

FIXME is much like TODO but is an indication of an identified bug (or bugs) in an area of

code. I have seen FIXMEs as simple as “Should have a better variable name” and as

complicated as “This is completely broken and needs to be redesigned.”

Both TODO and FIXME are useful constructs, but they need a certain level of visibility in the

organization, with corresponding entries in the bug, issue, or project management systems.

LOUD

Testing languages was second only to security in terms of importance in the first part of this

chapter. But what if you cannot read another language aside from English? How will you test

that you are displaying the correct values to the user in the UI? The short answer is that you

can’t. At some point in the process you need to be able to trust the people providing you with

translations. If you cannot, that is a sign that you need to get a new translator.

What you can do, however, is ensure that all the strings displayed to the user are externalized

from the application in some manner rather than being hardcoded in. For example, in Java

you can put your translations in resource bundles.

LOUD gets its name from the netiquette of using all capitals to express yelling. To LOUD a

string, you modify the English (or any language, for that matter) translations so that:
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• All letters are uppercase.

• The first character of each translation is a ^.

• The last character of each translation is a $.

Once LOUDed, you can interact with your application in the normal manner and log bugs

when you see something that:

• Is not uppercase.

• Does not start with a ^.

• Does not end in a $.

• Has been LOUDed, but should not have, for example, trademarked product names.

• Has multiple LOUD segments in a single sentence or paragraph. This is a sign that strings

are being dynamically generated. Although it may seem more efficient from a

programming perspective to reuse the same key throughout the system to refer to a

common word, it breaks up the context of the string sent out for translation.

Sure, you could do it by hand, but imagine having to do that to a 10,000-line resource bundle

once a week for an entire release cycle. And the next one. And the one after that. That is

certainly not a beautiful use of a tester’s time. Or anyone else’s, for that matter.

Oracles and Test Data Generation
In the testing lexicon, an oracle is a principle or mechanism by which we recognize a problem. Data

generation is the exact opposite of an oracle. Rather than verify data, data is produced.

Sometimes the rules surrounding our oracles and data generation are simple and

straightforward. Other times they are algorithmic and/or complicated. Scripting languages

excel at both these tasks.

In one company I worked for, the application would create entries in a number of different

database tables in a number of different systems as the result of a single workflow. And of

course each of those entries had different data integrity and business rules around them. Rather

than check each of these manually, I wrote an oracle in Python that would take a transaction

ID and then verify that everything was correct across the various systems. Just be careful that

you actually know the business rules before you rely on this solely for verification purposes.

Because that system dealt with personal and financial information (it was for car dealers), there

were a number of obstacles in terms of what was valid test data. I tried tracking accounts and

other such testing information in a spreadsheet and later a wiki, but it never quite worked.

Scripting came to the rescue. I created a number of scripts that could reach into the application’s

database and tell me a valid user for a dealership with a valid credit bureau.
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Actually, I combined both of these techniques with a Selenium RC script on the frontend that

used valid test data from the database to conduct the UI tests, and would then use the oracle

script to verify that the backend data was correct as well.

I would argue that knowing a scripting language is going to be a necessary skill for a successful

tester, if it is not already. It decreases the time it takes you to glean information from expansive

code bases, efficiently lets you do testing that you might not have been able to without, and it

won’t forget a validation step.

Mindmaps
When I learned how to test, or more accurately, how to prepare to do testing, it was in a large

organization that held onto classic test design ideas. Tests were thought out ahead of time,

broken down step-by-step, entered into a system, and then approved by an analyst.

Modifications to these tests had to be requested and were infrequent. After that, moving to the

fast-paced world of a startup was quite the shock. Change was constant, as was a lack of time

available to maintain this sort of detailed script, and I veered toward the complete lack of

documentation end of the scale.

Then I started going to testing conferences and noticed that the top testers I respected were all

taking notes and organizing their thoughts with a technique I had last used in high school:

mindmaps. A couple of years have passed since that epiphany, and mindmaps have quickly

become my secret weapon in test efficiency.

A mindmap is a traditional brainstorming tool where ideas branch out from a central idea,

getting more and more specific the farther out from the center they are. If you consider the

process of traditional test idea generation, it is the same, except that the traditional method is

usually captured in a hierarchical manner. The big problem with those structures is that they

typically show just the name of the test and not what they are testing. Mindmaps only show

what is being tested, which is much more useful information for both testers and their

stakeholders.

Since mindmaps are a visual medium, Figure 17-1 is the start of a mindmap for testing a user

feature. You can see that, so far, there are three major areas of functionality identified for the

feature, with Registration having been flushed out somewhat. A key item to notice is the level

of detail that is included, specifically in relation to things such as password validity. Traditional

test design would often include a list of valid passwords to test with, and certainly the mindmap

structure could be used to replicate that, but mindmaps work best when your base assumption

is that your testers can think. They should know what “valid” means in the context of the

product’s password field. By letting the testers decide which test data to use, they will increase

the variability of it, which will go a long way to counter the effects of the Minefield Problem.§

§ http://www.satisfice.com/repeatable.shtml
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FIGURE 17-1. A mindmap for a user feature

In addition, test documentation is often easier to keep up-to-date using mindmaps. As a tester

is executing tests, they will often think of other interesting test ideas. In traditional test

management tools, this involves numerous screens and sometimes even a wizard. With a

mindmap it is as simple as adding another node to the map.

I have also had success with mindmaps in increasing test coverage by involving the whole team

in their development. On one team that I led, we would be given a number of requirements

for a particular release, which would then be distributed to the team. Each team member would

create a mindmap on their own regarding the feature, and then as a team we would convene

and expand on them by adding our own experiences to the table. By collectively building on

things created individually, we not only identified any gaps in the testing early on, but also

started the knowledge-sharing process that is necessary for any team member to test any

component of the project.

This is not to say that mindmaps do not have weaknesses. I have identified three challenges

with them that I think teams new to them should be aware of:

Acceptance

Mindmaps are pretty radical to management when first introduced. They almost

completely replace the large binder of test cases they can point to and say, “This is what

we test.” Education around the benefits of not having explicit test data and starting with

small feature sets is key in overcoming this hurdle.

Naming and organization

Hierarchical folder-based structures lend themselves nicely to a standardized test-naming

convention (e.g., folder_folder_folder_number). The organic nature of mindmaps makes that

really hard. Similarly, the lack of specific test data at each end node means a one-to-many

relationship between ideas and actual data used. The solution to this seems to be to talk
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in terms of the type or category of tests that are failing rather than specific test names or

numbers.

Multiuser

Systems such as Quality Center are designed from the ground up to be multiuser, whereas

most mindmap tools are designed to be single user. This has ramifications when you have

multiple users trying to modify the same map. The solution to this problem is to make

smaller maps based on discrete functionality. Often there are still areas of overlap, but they

are minimized.

To me, though, the benefits of mindmaps, especially on the small- to medium-sized teams I

have worked with, far outweigh the weaknesses in terms of capturing and organizing test ideas.

Efficiency Achieved
By incorporating SLIME, a multipurpose scripting language, and mindmaps into how I

approach testing, I have been able to provide my stakeholders with better and timelier

information about the quality of the application I am testing. That, to me (and I suspect to

them), could be considered efficient and perhaps beautiful testing.
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