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(Test Driven Development)
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eXtreme Programming
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Code/Technical Human/Social

Perspective Perspective
Refactoring Collective ownership
Simple design Pair programming

Coding standards Sustainable pace
Test First On-site customer

Continuous integration | Planning game

Small releases Metaphor
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(Simplicity) niowo =
(Communication) niwpn =
(Courage) ynix =
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The 12 XP practices
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FIGURE 4. The practices support each other explained

Source: Beck, K. (2000). eXtreme Programming explained, Addison Wesley.|
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If pain is nature's way of saying "Stop!"
then fear is nature's way of saying "Be
careful."
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1. Quickly add a test.

Run all tests and see the new one fail.
Make a little change.

Run all tests and see them all succeed.
Refactor to remove duplication.
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int fibCint i){
return O;
}
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int fib(int n) {
if (n ==0)
return O;
return 1;
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public void testFibonacci() {
int cases[1[1= {{0.0}.{1.1}.{2.1}}:

for (int i= 0; i < cases.length; i++)
assertEquals(cases[i][1], fib(cases[i][0]));
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PRy .

TODO List:
fib{8y==0
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fib(2) ==
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public class TestFib extends TestCase {
public void testFibonacci() {
assertEquals(0, fib(0));
}
}

Javanowaomgnnnion | TODO List:
2 m notonanIN fib(0) == 13
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public void testFibonacciOfOnelsOne() {

assertEquals(l, fib(1));
3

A P5N01 NNIX =
public void testFibonacci() {
assertEquals(0, fib(0));
assertEquals(l, fib(1));
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(refactoring)

public void testFibonacci() {
int cases[1[1= {{0,0}.{1,1}};
for (int i= 0; i < cases.length; i++)
assertequals(cases[i][1], fib(cases[i][0]));
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int fib(int n) {
if (n == 0) return 0;
if (n <= 2) return 1;

return 2;
}
PNy m
amv TODO List:
? 2-n y1an no'RNn
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public void testFibonacci() {
int cases[1[1= {{0.,0}.{1,1},{2,1}.{3.2}};
for (int i= 0; i < cases.length; i++)
assertequals(cases[i][1], fib(cases[i][0]));

(axa 172,210 NTY) DITX ...y W
TODO List:
Fo(Or==0
fib(ty==1
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fib2y==1
fib(3) ==

AINdY

fib(n-2) oxva XN MwN 1-n =
int fib(int n) {
if (n == 0) return O;
if (n <= 2) return 1;
return fib(n-1) + fib(n-2);

mrol ,fib(2) My 701 =
int fib(int n) {
if (n == 0) return O;
if (n == 1) return 1;
return fib(n-1) + fib(n-2);
3
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nnyp =
int fib(int n) {
if (n == 0) return 0;
if (n <= 2) return 1;
return 1 + 1;

}

fib(n-1) oxva xin UxIN 1-n =
int fib(int n) {
if (n == 0) return 0;
if (n <= 2) return 1;
return fib(n-1) + 1;
¥
fib(n-2) pxwawxnawn1-n =
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c2.com/doc/oopsla91.html

0> NMax"NY NP7NNn wnn? nx11 =
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Instrument Shares Price Total
IBM 1000 25 USD 25000 USD
Novartis 400 150 CHF 60000 CHF
Total 65000 USD
From To Rate
CHF UsSD 1.5

24

Instrument | Shares Price Total

IBM 1000 25 25000

GE 400 100 40000
Total 65000
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TODO List:
$5 + 10 CHF = $10 if rate is 2:1
$5*2=$%10
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Make "amount” private
Dollar side-effects?
Money rounding?

s—Ne-class-Dellar— class Dollar {
s—No-constructor— i
Dollar(int amount) { }
- | . : }
a} fetd void times(int multiplier)

{1}

int amount;
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TODO List:
$5+ 10 CHF = $10 if rate is 2:1

$5*2=$%10

(D'vmon) nnivon Yin N7Y NIDNN =
"...MdWN2 y¥a27 NN WeORY nx " O
019'0N D'MYY 7Y D'NAINA VIONN NN INN] [IURY a%va =

public void testMultiplication() {
Dollar five= new Dollar(5);
five.times(2);
assertEquals(10, five.amount);

O public fields
O side-effects

Dollar

X111 design 7y Tnan test-n =

O integers for monetary amounts
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TODO List:
$5 + 10 CHF = $10 if rate is 2:1
$5*2=%10
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Make "amount" private
Dollar side-effects?
Money rounding?

OX7 ,UN7 &
times 7 nhay nitnin =
?5-nn091 N =

// Dollar._java
int amount;

void times(int multiplier) {
amount= 5 * 2;

¥

Dollar(int amount) {
this.amount= amount;

}
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TODO List:
$5 + 10 CHF = $10 if rate is 2:1
$5*2=%10

Make "amount” private
Dollar side-effects?
Money rounding?

class Dollar {
Dollar(int amount) { }

void times(int multiplier)

{3

int amount =8*2 ;

b
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" - TODO List:
$5+ 10 CHF = $10f rate is 2.1
$5*2=8%10
ni7n N1on Make "amount” private
Dollar side-effects?
Money rounding?
// Dollar.java OX7 ,UN7 &
int amount; times 7 nnay nitnn =
?5-MmIwon N =
void times(int multiplier
¢ P .) { ?2-NNI09I N =
amount= amount * multiplier;
} D'"nyo y'om amount =

Dollar(int amount) {
this.amount= amount;

}
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// Dollar.java
int amount;

void times(int multiplier) {
amount= amount * 2;

3

Dollar(int amount) {
this.amount= amount;

3

TODO List:
$5+ 10 CHF = $10if rate is 2:1
$5*2=4%10

Make "amount" private
Dollar side-effects?
Money rounding?

UN7 ,UX?

times 7 nnay niPnn
? 5-nn 0o X

? 2 -Nn 051 X
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m Made a list of the tests we knew we needed to have
working

= Told a story with a snippet of code about how we wanted
to view one operation

m Made the test compile with stubs

m Made the test run by committing horrible sins

m Gradually generalized the working code, replacing
constants with variables

m Added items to our to-do list rather than addressing them
all at once
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$5+ 10 CHF = $10 if rate is 211
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Write a test

= Think about how you would like the operation in
your mind to appear in your code.

= You are writing a story. Invent the interface you
wish you had.

m Include all of the elements in the story that you
imagine will be necessary to calculate the right
answers.
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ni7n N1on Make "amount” private
Dollar side-effects?
Money rounding?
// Dollar_java ON7 ,0N7 m
int amount; times 7 nay ni"nn =
?5-Mwo1 X =
void times(int multiplier
¢ St > 1 ?2-MmIwo1 R =
amount *= multiplier;
3} D0'nydo y'om amount =
Dollar(int amount) {
this.amount= amount;
}
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m Write a test.
m Make it run
m Make it right
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Make it right

= Now that the system is behaving, put the sinful
ways of the recent past behind you

m Step back onto the straight and narrow path of
software righteousness

= Remove the duplication that you have
introduced, and get to green quickly
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Make it run

= Quickly getting that bar to go to green dominates
everything else

m |f a clean, simple solution is obvious, then type it in

m [f the clean, simple solution is obvious but it will take you
a minute, then make a note of it and get back to the main
problem, which is getting the bar green in seconds

m This shift in aesthetics is hard for some experienced
software engineers

= They only know how to follow the rules of good
engineering

= Quick green excuses all sins. But only for a moment
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