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design

C
raig Larman talked about koans—
the sound of one hand clapping,
mountains aren’t mountains, and so
on. Now I offer this: Test-first coding
isn’t testing. Okay, Ward Cunning-
ham, what is it? Never mind what is

it—what’s it going to do to my code? 
We have to start with how it works. Let’s

say we want to write a function that adds two
numbers. Instead of jumping to the
function, we first ask, “How can we
test this?” How about this code 
fragment:

assertEquals(4, sum); 

// cf JUnit.org for more 

// explanation

That’s a good start, but how do we
compute sum? How about int
sum=? ...hmmm.… 

What if we represent our computation as a
static method on a Calculator class?

int sum= 

Calculator.sum(2, 2);

assertEquals(4, sum);

The fragment doesn’t compile? Pity. Now
we go and write our Calculator class.

There are a bunch of other test cases that
also have to pass? Excellent! Make a list and
we’ll get to them all, one at a time.

History sidetrack

Test-first coding isn’t new. It’s nearly as
old as programming. I learned it as a kid
while reading a book on programming. It
said that you program by taking the input
tape (you know, like a long, skinny floppy
disk) and typing in the output tape you ex-
pect. Then you program until you get the
output tape you expect.

Until I started coding testing first, I had
no idea how often I was coding without
knowing what the right answer should be.
Crazy, isn’t it? You wouldn’t do such a thing,
but perhaps you have a co-worker who does.

Analysis
So, test-first is an analysis technique. We

decide what we are programming and what
we aren’t programming, and we decide what
answers we expect. Picking what’s in scope
and, more importantly, what’s out of scope
is critical to software development. Follow-
ing test-first religiously forces you to explic-
itly state what circumstances you were con-
sidering when you wrote the code. Don’t
expect any circumstance not implied by one
of the tests to work.

Design 
But wait, there’s more. Test-first is also a

design technique. You remember when we de-
cided that sum would be a static method on
the Calculator class? That’s logical, or inter-
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“Never write a line of functional code without a broken test case.” 
—Kent Beck

“Test-first coding is not a testing technique.” 
—Ward Cunningham
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face, design—just like my old college
texts talked about. Of course, those
texts never explained how to do logi-
cal design; they just made it clear that
it must be done, it must be done before
physical design and implementation,
and heaven help anyone who mixes
them up.

Test-first is a technique for logical
design. You don’t have the implemen-
tation yet, so you have to stretch to
work on physical design. What you be-
gin typing is an expression of the out-
sides of the logic you are about to
write.

Robert Martin makes the analogy
to a virus. Viruses have special shapes
that are designed to attach to mole-
cules in the cell wall. The shapes are
the inverse of the shape of the mole-
cule. Test-first tests are like that. They
are the inverse of the shape of the
code we are about to write. And,
when the shapes match exactly, we’ve
written the code we expected.

Not testing 
How much would you pay for tests

like this? Don’t answer that question.
There’s more. I’m a worrier. When I
don’t have my test blankie, I’m for-
ever fussing about what did I miss,
what did I forget, what did I just
screw up? With the tests, bang, I have
instant confidence. 

Was that just a mistake? Push the
button, run the tests, the bar is
green, the code is clean. Ahhhh.

Next test.
All you testing gurus are probably

sharpening your knives. “That’s not
testing. Testing is equivalence classes
and edge cases and statistical quality
control and…and…a whole bunch of
other stuff you don’t understand.”

Hold on there—I never said that
test-first was a testing technique. In
fact, if I remember correctly, I explic-
itly stated that it wasn’t.

However, reflecting on the differ-
ence between coding test-first and even
automating tests immediately after
coding, I think I have an order-of-
magnitude fewer defects coding test-
first. Do I have hard numbers? No, I
don’t. That’s what PhDs are for, and I
don’t have one of those, either. (It

would make a great thesis, though, a la
Laurie Williams’ pair programming
studies.) 

I’m not submitting this as some-
thing everyone should do all the
time. I have trouble writing GUIs
test-first, for example (another thesis,
eager student). It’s certainly worth a
try, though. 

Better design
We saw how test-first drives design

decisions. Surprise! Not only do the
decisions come at a different time, the
decisions themselves are different.
Test-first code tends to be more cohe-
sive and less coupled than code in
which testing isn’t part of the intimate
coding cycle. 

Some people worry that they can’t
even get their code done, and now
they have to test, too. And we’re ask-
ing them to design better, too? It
can’t be done.

Relax. You don’t have to be a
great designer—you just have to be
creatively lazy. Here’s an example.

Suppose we want to write a func-
tion that, given a person of a certain
age, returns that person’s mortality
table (gruesome, I know, but that’s
life insurance for you). We might be-
gin by writing

assertEquals(expectedTable, 

actualTable);

How are we going to compute the ac-
tualTable? Ask a MortalityTable
class.

MortalityTable actualTable=

new MortalityTable(bob);

assertEquals(expected Table, 

actualTable);

How do we create the person?
There’s a constructor that takes 11
parameters (or 11 setter methods, all
of which have to be called, which
amounts to the same thing).

Person bob= new Person(“Bob”,

“Newhart”, 48, Person.NON_

SMOKER,

We’re tired of typing about this point,
and we don’t feel like staring at the
parameter list for the constructor any
more. Is there some other solution? 

There might be a simpler way to
construct a Person, but there’s an
even easier solution: change the inter-
face to MortalityTable to take the
age (assuming that’s the only parame-
ter of interest, remember, this is an ex-
ample), not the whole person. Now we
don’t have to create a Person at all:

MortalityTable actualTable=

new MortalityTable(48);

assertEquals(expectedTable,

actualTable);

Hang on a doggone minute 
What just happened? We made a

snap design decision that created
more flexibility than we needed by
passing the whole Person when cre-
ating a MortalityTable. Without
immediate feedback, we would prob-
ably have just ridden that decision
for years or decades without ques-
tioning it. Writing the test gave us
feedback seconds later that caused us
to question our assumption.

Here’s the beauty of it—we didn’t
have to be brilliantly prescient de-
signers to find a less tightly coupled
design. We just had to be intolerant
of pointless effort in writing the tests.
We still had to demonstrate skill in
finding and executing our alternative
design. So, it’s not that design skill
goes away—the intensity of the feed-
back substitutes for the ability to
guess right. We don’t have to guess
(well, not for long) about the right

Here’s the beauty of it—
we didn’t have to be
brilliantly prescient

designers to find a less
tightly coupled design.

We just had to be
intolerant of pointless

effort in writing the tests.
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design. We design something simple
we think might work, and then sec-
onds later we have confirmation. If
the feedback shows we oversimpli-
fied, we make the design more com-
plicated. If the feedback shows we
overdesigned, we simplify.

S o, test-first

� encourages you to be explicit about
the scope of the implementation,

� helps separate logical design from
physical design from implementa-
tion,

� grows your confidence in the cor-
rect functioning of the system as
the system grows, and

� simplifies your designs.

Is that all? I’ll leave you with two
more points.

First, test-first helps you commu-
nicate clearly with your pair-pro-
gramming partner. Martin and I had
a fabulous example of this one time
when we were programming in Mu-
nich. He wanted the expected value
to be 0.1 and I wanted it to be 10.
Can you spot the disagreement? (It
took us far too long to realize we
were talking about different repre-
sentations of a percentage, but that’s
programming in public for you).

Second, test-first tests leave a
Rosetta stone for the future, answer-
ing the all-important question,
“What was this idiot thinking when
he wrote this?”

When shouldn’t you test first?
Writing user interfaces test-first is
hard. I’d love to find a UI testing
strategy where test-first actually
helped me design better interfaces.

Give it a spin. See how it goes. 
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