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Test-driven Development

Drive the design and construction of your

code on unit test at a time

Write a test that the system currently fails

Quickly write the code to pass that test

Remove any duplication from the code

Move on to the next test
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TDD Benefits

Focuses your efforts on specific concrete test cases and
helps pace development (micro-iterations)

Provides contmuous feedback about whether your code 1s
working
— Boosts confidence when working on complex systems

Evolves code to do exactly what you need and no more
Provides a suite of tests you can run often to be sure your

code 1s always working

— Code 1s easier to change without inadvertently breaking dependant
code

— Means better assurance when integrating your code into CVS, VSS
etc
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[terations

Nominate test

scenarios for
iteration

|

developer

/ Estimate time

required to satisfy
scenarios

Breaks down scenario’s implementation into
development tasks and estimates time required for

. each task. If a task cannot be estimated because it is
new to the developer, do some exploratory
development (sometimes called a “spike”) to get a

Choose scenarios
that will be tackled
in this iteration

customer

feel for what’s involved.

“~< Measure project velocity as the amount of
development work (estimated days worth) that gets

Mini-iterations
Progress to next iteration

f
L

done in an average iteration, which tells the
customer how much work can be scheduled for this
iteration. They must choose scenarios whose
estimates add up to what’s achievable at the project

velocity.
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Mini-1terations

( Analysis & Design

for this scenario

developer

Develop unit test
list from high-level

design el CRC cards, sequence diagrams and other ways of
customer "~ assigning responsibilities for test outcomes can be
used to visualize unit tests required

Micro-iterations

When the developer believes that a test scenario has
been satisfied, he informs the customer, who

L _--~  performs an acceptance test to confirmthis. If the
( Acceptance test il customer is satisfied, move on to the next systemtest
softwar.e to conflrm - scenario. If not, go back and fixthe problem(s).
requirement is
\L satisfied
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Micro-iterations

( Write a unit test
that the code

currently does not
pass

Quickly write the
code to pass that
test developer

y

to remove any

( Refactor the code
L duplication
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Introducing xUnit

Original framework developed for Smalltalk by Kent Beck

Versions for most programming languages (CppUnit for C++, JUnit for Java,
Nunit for .NET etc)

Slmple concepts
Test fixture : a class that contains one ore more test methods
— Test method : a method that executes a specific test
— Test runner : an application that finds and executes test methods on test fixtures

— Assertion : a Boolean expression that describes what must be true when some
action has been executed

— Expected Exception : the type of an Exception we expect to be thrown during
execution of a test method

— Setup : Code that is run before every test method is executed (eg, logging in as a
particular user or mnitializing a singleton)

— Teardown : Code that is run after every test method has finished (eg, deleting rows
from a table that were inserted during the test)
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1.

Getting Started with JUnait

If you’re using , JUnit and the IDE
plug-mn will normally be included as part
of the distribution

(If you’re not using Eclipse you can still
use JUnit as a standalone testing tool by
downloading it from )
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Creating a Test Project in Eclipse

Create a Java project
Add junit.jar to your project’s build path =

18] Package Explares oo m | g x

Create two source directories src and fest % =-Taw TestDrivenExample

e T
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Creating a Test Class

Add anew class to the test project with a name that i=g F| package Explarer G E| S . x
makes it obvious which class it will be testing (eg, By = 1@ TestDrivenExample
<class under test name>Tests) | B src
Import junit.framework.TestCase and have your L5 -l JRE System Library [j2rel.4.1]
test class extend it B = test
E P B {ﬁ parlezuml kdd, examples. banking
_ + - [J] AccountTests, java
:—’;5 5 ;ij--ﬁﬁ, junit.jar - Cieclipseleclipse\pluginsiorg, junit_3.8.1
package parlezuml.tdd.examples.banking;
import junit.framework.T estCase;

public class AccountTests extends TestCase {

}
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Creating a Test Method

Declare a public method with a name that starts

with test<description of test>

. Alltest methods must be public and start
with fest because JUnit uses reflection to
find and execute test methods and that’s
how it knows which methods are test
methods

. Test methods must not take parameters or
return values

package parlezuml.tdd.examples.banking;

import junit.framework.T estCase;

public class AccountTests extends TestCase {

public void testWithdrawW ithSufficient Funds() {

}
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Write the Test Assertions First

Don’t write the code needed to execute the test
scenario until you’ve written the assertions the code
needs to satisfy first

If there’s more than one assertion, consider
working one assertion at a time

public void testWithdrawW ith Sufficient Funds() {
assertT rue(account.getBalance() == oldBalance - amownt);

expected value actual value
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1.

Write the Test Body

Write the test code needed to execute the scenario . initial balance

public void testW ithdrawW tthSufficient Funds() { /

Account account =new Account(500);
float amount =250;
float oldBalance = account.getBalance();

account.withdraw(amount);

assertT rue(account.getBalance() == oldBalance - amount);
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Write the Code To Pass The Test

...and only the code needed to pass the test

package parlezuml.tdd.examples.banking;

BB T TestDrivenExample public dass Account {
< 23 . |
. =l E parlezuml, tdd., examples. banking private float balance =0;

public Account(float mitialBalance) {
balance = initialBalance;
}

public void withdraw(float amount) {
balance = balance - amount;

}

public float getBalance() {
return balance;

}

src and test directory structures
match each other, makingtest code
easier to find
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F
b

Running the test with the Eclipse JUnit plug-in

Java - Account. java - Eclipse Platform

1] Package Exploret dineh ) | e gt

File Edit Source Refactor Mavigabke Search  Project BEERES Window  Help
|5 -5 B & | By || % - & - % - || @ & RunLast Launched Chrl+F11 T B
% HeRGd gt tamehed Rl ' Parent... I!_LE-',,:;_F'EFSDH.Dd | ', Banking.,

=-{me TestDrivenExample
=28 src

=t B3 parlezuml.tdd.examples.banking
-£|I| Account.java

! -, JRE System Library [j2re1.4.1]

=25 test

=t B3 parlezuml.tdd.examples.banking
- m AccountTests, java

,_in.},l junit.jar - Checlipseieclipse\pluginstorg. junit | =7

Fun Hiskory

Run...

r

T8 1 Java Applet

ZJ 2 Java Application

m JUnit {AccounkTesks)

Runs: 1)1 3 Errors:

@ Failures iHierarn:h';.f |

: parlezuml. bdd. examples. banking, Accd

sEwithdramwithsufficientFunds

= Failure Trace

Green bar means the test passes
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|
Debug History *i SRk Test
Debug As e
. l@ 4 Run-time Workbench
Debug...
itialBalance) {
5;? -l.l‘i,l'\"_']t-,':"l |l ahce:
O‘ Inspect
B Dizol=e FF |
= S yat amount) {
m % x Chrl+U anount ;
l=ction
0 B Falures: 0O : L
Breakpoint: Zkrl+3hift+6
Eceptinn Breakpoint
Method Breakpoint
., Watchpoink
ils b
1. Select the test class in the Package Exp lorer

Select Run... Run As... JUnit Test fromthe main menu
The test results will be displayed in the JUnit view

Oparlez|uml



Move On To The Next Test

public void testDeposit Amount GreaterThanZero() {

Account account =new Account(500);
float amount =250;
float oldBalance = account.get Balance();

account.deposit(amount);

\ assertT rue(account.getBalance() == oldBalance + amount); package parlezuml.tdd.examples.banking;

L .
public class Account {

private float balance =0;

public Account(float initialBalance) {
balance = initialBalance;

}

public void withdraw(float amount) {
balance = balance - amount;

}

public float getBalance() {
return balance;

}

public void deposit(float amount) {
balance = balance + amount;

b
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public class AccountTests extends T estCase {

private Account account; JUnit runs the setUp() method
private float amount; before every test method, and the

private float OldBalanCi;/ tearDown() method after every
public void setUp(){ test method
Remove Any socoms 1o Aot (S0

Duplication }

oldBalance = account.getBalance();
public void testWithdrawW ith Sufficient Funds() {

...fromthe code under test and account. withdraw(amount);

from the test code (remember assertT rue(account.getBalance() == oldBalance - amownt);
that the test code needs to be as !

easy to change as the “model”

code its testing) public void test Deposit Amount GreaterThanZero() {

account.deposit(amount);

assertT rue(account.getBalance() == oldBalance + amount);

code under test
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And So On...

public void testWithdrawW ithSufficient Funds() {

try {

account.withdraw(amount);
} catch (AccountException e) {

fail();
}

assertT rue(account.getBalance() == oldBalance - amount);

}

public void testWithdrawW ithInsufficient Funds() {

try {
account.withdraw(1000);
fail();  // shouldn't get this far, so fail test
} catch (AccountException e) {
// do nothing as gettinghere means correct exception was thrown

}

public void withdraw(float amount) throws AccountException {
if(amount > balance) {
throw new AccountException();

}

balance = balance - amount;

The 1dea of TDD 1s to flesh out the design of your code one
unit test at a time

Oparlez|uml

© Jason Gorman 2005. All rights reserved.



TDD — The Golden Rule

Never write model code unless
you have a test that requires it
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TDD Best Practices

Only work on one test at a time

— Don’t write a whole bunch of tests and then try to pass themall in one go
Write test assertions self-explanatory so other developers can readily see what the code is supposed
to be doing just by reading the tests

— balance == oldBalance — amount rather than balance == 50
Make the structure of your test projects follow the structure of the projects they are testing so
developers can easily navigate from the tests to the code they are testing and vice-versa
Keep the tests small

—  More than 15 minutes on the same test is probably too long. You will lose focus.

— Ifatest looks complicated, think of ways to break it down. Ifa test involves several methods or classes that
you’ll have to write to pass the test then either:

*  Write tests for those first and work your way up to the bigger test (bottom-up TDD)

» Fake themto pass this test and then work your way down to implement each of themone test at a time
(top-down TDD)

If you're working in a team, integrate your code changes every few unit tests (say, every hour or
two)* to make sure there aren’t any nasty surprises waiting for you in someone else’s changes

If you’re working alone, end every day with one broken test to help you quickly refocus the next
morning
If you’re working in a team, never ever leave with broken tests!

Automate acceptance tests, too (this is a challenge, I must warn you) so that you can be confident
when you’re done and ready to release it to the customer, and also so that you know everything that’s
been accepted will stay like that...

Take regular breaks and work reasonable hours. TDD is supposed to set a pace that can be sustained

indefinitely.
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TDD & Continuous Integration

Before integrating your code changes tell all team members that you are about
to. Until you have a successful build on the integration server, nobody else
should consider integrating their changes

Get any changed files that have been checked in to your team’s repository (eg,
VSS, CVS) since you last checked out the code and merge those with your
changes

Run al/l of the tests
Do not integrate if any of the tests fail
If all tests pass then check 1n your code changes

Do a build with the latest code in the repository on the integration server and
run all of the tests against that build

If all the tests pass then you have a successful build and other developers can
start to integrate

If any tests fail then you have a broken build, which means nobody else can
start integrating — your team’s priority is now to find out why the test(s) fail
and fix the problem ASAP
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