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Let’s take stock of our progress. So far
we’ve been practicing craft techniques
that help keep code responsive to
change: choosing good names and
making the code expressive. If only it
were that easy. The next person faced
with modifying the code—to fix a bug,
add a feature, etc.—may appreciate our
efforts, but clean, well-documented
code simply isn’t enough.

Here’s the rub: Pristine code is still
bad code if we don’t have the confidence
to modify it predictably. Every time you
touch the code a cold chill runs up your
spine and your typing fingers tremble
with fear. You’ve been bitten before—an
innocent change here unknowingly
breaks something over there, and what
you thought would take mere minutes
has turned into several painstaking
hours. And so the police tape is 
strung permanently around the code,
workarounds are used to avoid losing
one’s sanity, and before long what once
was the cleanest code on the project has
decayed into the nastiest code imaginable.

It doesn’t have to be this way. 
Automated tests drive out fear and give
you confidence to change code with 
impunity. While it may seem like writing
tests will slow you down, you actually
end up delivering higher quality 
software—and faster. So before we go
any further, let’s start writing some tests.

Got a Test for That?
Say you’re working on a digital

music player. Among other things, it
lets you add your favorite songs to a
playlist. It can tell you how long you
could listen to the playlist without a
song repeating. (Hey, it’s a full-featured
player.) Here’s the Java code that makes
all that magic possible: 

public class Playlist {

private Collection songs;

public Playlist() {
songs = new ArrayList();

}

public void addSong(Song song) {
songs.add(song);

}

public String playTime() {

int totalSeconds = 0;

// Loop through all the songs accumulating their durations
for (Iterator i = songs.iterator(); i.hasNext();) {
Song song = (Song)i.next();
totalSeconds += song.getDuration();

}

// Calculate the units of time
int hours = totalSeconds / 3600;
int mins = totalSeconds / 60 % 60;
int secs = totalSeconds % 60;

// Return a formatted time string
return hours + " hrs " + mins + " mins " + secs + " secs";

}
}
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ThePlaylistclass is simply a container
of Song objects. The playTime()method
accumulates the song durations and for-
mats the resulting time in hours, minutes,
and seconds. (Ideally, the user interface
would handle the formatting, but 
assume this is a published interface we
can’t change right now.) 

The code is relatively clear and easy to
understand. Unfortunately, for all of its
virtues, this code is a liability because it
isn’t covered by a test. We can fix that. 

Trust, but Verify
Now that we’ve invested time into 

understanding what the Playlist
can do, we need to write a test to codify
our understanding. The test increases the
value of the code and helps the next person
who comes along. So let’s create a
checked example for how to use the
Playlist class by writing a JUnit test.

This test creates a Playlist and adds
two songs sung by a famous amphibian
vocalist. (No Muppets were harmed 
during the writing of this column.) The
second parameter of the Song constructor
is the duration of the song in seconds, and
the third parameter is the number of
times the song has been played. The test
then asserts that calling the playTime()
method returns the total duration of the
two songs in a properly formatted string. 

Seeing is believing, so let’s run the test.
Depending on which JUnit test runner
you use, you’ll either get a comforting
green bar or a humble “OK” message.

Hmm, that was almost too easy. Did
it really test anything? It’s always good to

This test adds the same songs as 
before,  but then asserts  that  the 

listenTime() method returns a time
equal to the sum of all song durations
multiplied by their play count. Of
course, the test won’t pass until we 
implement the listenTime() method.
Barring returning a hard-coded answer,
what’s the easiest way to get the test to
pass? The solution is similar to the
code in the playTime() method. The
only difference is in the for loop: Each
song duration also needs to be multi-
plied by the song’s play count. So we
copy the playTime() method, change
its name to listenTime(), and
tweak the line that calculates the time. 

Then we run the test.

It passes. So we’re done, right? Not so
fast. The code works, but along the way
we introduced two pieces of duplication.
This is bad because duplication drives up
the cost of change, so we must remove
duplication at all costs. 

Remove Duplication
First, in the PlaylistTest, each test

method creates a Playlist containing
the same two Song objects. We can 
remove this duplication by extracting
the common code into a setUp()

make sure, so let’s comment out adding
the second song and re-run the test.

OK, that’s good! We expected a time
representing both songs, but the playlist 
returned the time for one song. Now we
know that the test is actually, er, testing
something. Indeed, we’ve just created an 
automated change detector—if we unknow-
ingly break the code, the test will scream.
We reset the test back to adding two songs
and re-run the test to make sure it passes.

Write a Test, Make It Pass
It’s a good thing we understand the code

and have a passing test because the
Playlist is about to get a bit more 
complicated. Marketing just got wind of a
new feature in an upcoming version of a
competitor’s product. To one-up them,
we’re on the hook to write a listenTime()
method that reports the amount of time
you’ve already spent listening to songs in the
playlist. (Did I mention it’s a full-featured
player?) Without worrying about how to
implement the new feature, we write another
test to flesh out how it should work.

public class PlaylistTest extends TestCase {

public void testPlayTime() {

Playlist playlist = new Playlist();

playlist.addSong(new Song("Caribbean Amphibian", 210, 20));
playlist.addSong(new Song("Bein' Green", 100, 10));

assertEquals("0 hrs 5 mins 10 secs", playlist.playTime());

}
}

totalSeconds += 
song.getDuration() * 
song.getPlayCount(); 

..
Time: 0.013

OK (2 tests)

public void testListenTime() {

Playlist playlist = new Playlist();

playlist.addSong(new Song("Caribbean Amphibian", 210, 20));
playlist.addSong(new Song("Bein' Green", 100, 10));

assertEquals("1 hrs 26 mins 40 secs", playlist.listenTime());
}

.F
Time: 0.021
There was 1 failure:
1) testPlayTime(PlaylistTest): 
expected:<...5 mins 1...> but was:<...3 mins 3...>
FAILURES!!!
Tests run: 1, Failures: 1, Errors: 0

.
Time: 0.011
OK (1 test)
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method and creating a playlist instance
variable for use by all the methods.

The setUp() method is automatically
called by JUnit before each test method.
This keeps each test isolated from
changes made to the test fixture by other
tests. We’ve changed code to get here, so
we re-run the test to make sure we
haven’t broken anything.

the duplication in the glow of the green bar.
But we’ll tackle that next time . . . {end}
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Our second piece of duplication is in the
Playlist where both the playTime()

and listenTime() methods contain
much of the same code. Our copy/paste
reuse was a quick way to get to a 
passing test, but the thrill is over.
Thankfully, with tests in place to detect
unwanted changes in those methods,
we can safely and accurately eliminate

Don’t Stop Now!

Log on to StickyMinds.com and 
join Mike Clark and your peers in 
a conversation about this issue's

topic. At the end of the digital 
column, add your views or just
read what others have to say.

public class PlaylistTest extends TestCase {

private Playlist playlist;

public void setUp() {
playlist = new Playlist();   
playlist.addSong(new Song("Caribbean Amphibian", 210, 20));
playlist.addSong(new Song("Bein' Green", 100, 10));

}

public void testPlayTime() {    
assertEquals("0 hrs 5 mins 10 secs", playlist.playTime());

}

public void testListenTime() {
assertEquals("1 hrs 26 mins 40 secs", playlist.listenTime());

}
}




