lest, beauty, cleanness

d’apres le cours de
Alexandre Bergel
abergel@dcc.uchile.cl


mailto:abergel@dcc.uchile.cl

But d'un test et TDD

= Détecter les défauts le plus t6t possible dans le cycle

-Tester une nouvelle méthode dés qu’on I'écrit

-Répéter 'ensemble des tests & chaque modification du code

Test Driven Development (TDD)

— Ecrire les cas de test avant le programme

— Développer la partie du programme qui fait passer les cas de test

« The point of TDD 1s to drive out the functionnality the software actually

needs, rather than what the programmer thinks it probably ought to have »,
Dan North




Rédiger les tests avant le code

Spécifier chaque fonction :

= NE PAS regarder comment elle va faire

= MAIS PRECISER :

-ce qu'elle doit faire (description)
-dans quel contexte (pré-conditions)

-avec quel résultat (post-conditions)



Rédiger les tests avant le code (2)

On peut donc, avant de réfléchir & « comment faire » :
= Donner 'ensemble des cas d’utilisation
= Fn déduire la liste des tests a faire et les coder

Tant qu'’il reste un test 1 non validé :
v Rédiger test i
v Ajouter code nécessaire pour que la fonction passe avec le test 1
v Revoir le code rédigé pour factoriser des lignes, réorganiser le code
Interne
v Revalider tests 1 A i (tests de non-régression)



TDD

Prenons un exemple !



Problem description

Nous aimerions construire une bibliotheque de
graphigques a deux dimensions pour I’édition de
dessins structurés

des Widgets comme le cercle et rectangle doivent &étre
SUPPOIES

des Opérations telles que traduire, mettre a I'échelle
doivent &tre offertes

abergel@dcc.uchile.cl
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What are the responsibilities?

Containing the widgets
Modeling the widgets
Applying the operations

abergel@dcc.uchile.cl
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Version 1

Créer un canvas qui contient les widgets

abergel@dcc.uchile.cl
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Testing the canvas

public class HotDrawTest {
@Test public void testEmptyCanvas() {
Canvas canvas = new Canvas ();
assertEquals(canvas.getNumberOfElements(), 0);

The class Canvas is not created yet!



Creating the class Canvas

public class Canvas {
public Object getNumberOfElements() {
return 0;

¥
}



Introducing the containment

We need to be able to add objects in a canvas!

@Test public void testCanvas() {
Canvas canvas = new Canvas ();

canvas.add(new Object());
assertEquals(l, canvas.getNumberOfElements());

canvas.add(new Object());
canvas.add(new Object());
assertEquals(3, canvas.getNumberOfElements());



Revising the definition of Canvas

public class Canvas {
private ArraylList<Object> elements =
new ArraylList<Object>();

public int getNumberOfElements() {
return elements.size();

¥

public void add(Object object) {
elements.add(object);

}



Revising the definition of Canvas

public class Canvas {
private ArraylList<Object> elements =
new ArraylList<Object>();

public int getNumberOfElements() {
return elements.size();

I Tests are green'

public void add(Object object) { % Package Explor | o Hierarchy (i

7 Finished after 0.03 d
elements.add(object); Inished after;0.03 seconds
} g Gf ’Qs g W v

}- Runs: 2/2 B Errors: 0 B Failures: 0

ﬁ; hotdraw.test.HotDrawTest [Runner: JUnit 4] (0.000 ¢
@testEmptyCanvas (0.000 s)
EtestCanvas (0.000 s)




Version 2

Introducing some widgets
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\We revise our testCanvas

@Test public void testCanvas() {
Canvas canvas = new Canvas ();

canvas.add(new Circle());
assertEquals(l, canvas.getNumberOfElements());

canvas.add(new Circle());
canvas.add(new Rectangle());
assertEquals(3, canvas.getNumberOfElements());



Circle and

public class Circle {

h

public class Rectangle {
¥

Rectangle

P - ~

[% Package Explor ](Tg Hierarchy W

Finished after 0.03 seconds -

L4 PR = E-

Runs: 2/2 B Errors: 0 B Failures: 0

',7'1; hotdraw.test.HotDrawTest [Runner: JUnit 4] (0.000
¢i=] testEmptyCanvas (0.000 s)
E]testCanvas (0.000 s)




Adding position to circle and
rectanagle

@Test public void testCanvas() {
Canvas canvas = new Canvas ();

//(10, 20), radius 5
canvas.add(new_Circle(10,20, 5));
assertEquals(l, canvas.getNumberOfElements());

canvas.add(new Circle());

//(5,6) -> (10,8)
canvas.add(new_Rectangle(5, 6, 10, 8));
assertEquals(3, canvas.getNumberOfElements());




Generated template

public class Circle {

public Circle(int 1, int j, int k) {
// Auto-generated constructor stub

h



Generated template

public class Rectangle {

public Rectangle(int 1, int j, int k, int 1) {
// Auto-generated constructor stub

h



Filling the template

public class Rectangle {
private int x1, vyl, x2, yZ;

public Rectangle() {
this(2, 3, 5, 6);
h

public Rectangle(int x1, int yl, int x2, int y2) {
this.x1 = x1;

this.yl = y1;
this.x2 = x2;
this.y2 = yZ;

20



Version 3

Before moving on, lets step back on what we
wrote to see whether there are opportunities for
cleaning a bit the code

abergel@dcc.uchile.cl 2l
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HotDraw Test

public class HotDrawTest {

@Test public void testEmptyCanvas() {
Canvas canvas = new Canvas ();

}

@Test public void testCanvas() {
Canvas canvas = new Canvas ();

abergel@dcc.uchile.cl 22
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HotDraw Test

public class HotDrawTest {

@Test public void testEmptyCanvas() {
Canvas canvas = new Canvas ();\

} Duplication!

@Test public void testCanvas() {
Canvas canvas = new Canvas ();
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Refactoring our test

public class HotDrawTest {
private Canvas canvas;

@Before public void initializingFixture() {
canvas = new Canvas (Q);

h

@Test public void testEmptyCanvas() {
assertEquals(canvas.getNumberOfElements(), 0);

}

@Test public void testCanvas() {
//(10, 20), radius 5
canvas.add(new Circle(10,20, 5));

¥
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Giving a bet

public class HotDrawTest {
private Canvas canvas:

@Before public void
canvas new Can

}

@Test public void te
assertEquals(can

}

@Test public void te
//(10, 20), radi
canvas.add(new C
assertEquals(l,

canvas .add(new

ter name to the variable

<7 Undo Typing F9
Save
Open Declaration F3
Open Type Hierarchy F4
Open Call Hierarchy X H
Show in Breadcrumb \#B
Quick Outline #®0 0):
Quick Type Hierarchy 8T ? ’
Show In T #EW >
Cut ~W
Copy W
Copy Qualified Name
Paste ~Y
Quick Fix #1 sO)):
Source \a8s |3

8T
87

>
>

Refactor
Surrniind With

25




canvas -> emptyCanvas

public class HotDrawTest {
private Canvas emptyCanvas;

@Before public void initializingFixture() {
emptyCanvas = new Canvas ();

h

@Test public void testEmptyCanvas() {
assertEquals(emptyCanvas.getNumberOfElements(), 0);

}

@Test public void testCanvas() {
//(10, 20), radius 5
emptyCanvas.add(new Circle(10,20, 5));

26



canvas -> emptyCanvas

public class HotDrawTest {
private Canvas emptyCanvas;

@Before public void initializingFixture() {
emptyCanvas = new Canvas ();

h

@Test public void testEmptyCanvas() {
assertEquals(emptyCanvas.getNumberOfElements(), 0);

"tg Package Explor ' Yo Hierarchy M
Finished after 0.032 seconds A

@Test public void testCanvas() {

//(10, 20), radius 5 o® BB Q& = &~
emptqunvas.adaneW Circle(l@, Runs: 2/2 B Errors: 0 B Failures: 0

}- V?_;] hotdraw.test.HotDrawTest [Runner: JUnit 4] (0.001 ¢

}- EtestEmptyCanvas (0.001 s)
ﬁ'__iltestCanvas (0.000 s)
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Version 4

Applying the operations on the widget

Note that at that point, we have not seen the need
to have a common superclass for Circle and
Rectangle

As well we have not seen the need to have a
common interface

We should be test driven, else it Is too easy to go
wrong
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Adding an operation

Let’s translate our objects

Each widget should now understand the message
translate(deltaX, deltaY)

| et’s write some test first
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Testing circle first

@Test public void translatingCircle() {
Circle circle = new Circle(Q);
int oldX = circle.getX();
int oldY = circle.getY();

circle.translate(2, 3);
assertEquals(circle.getX(), oldX + 2);
assertEquals(circle.getY(), oldY + 3);

30



(Generate Getters

public class Circ
private int x

public Circlel
this(5, 5,;
ks

public Circlel
this.x = x
this.y =y
this.radiu

812 I

— e e ————— - -

Open Type Hierarchy F4
Open Call Hierarchy X H

Show in Breadcrumb \¥8B

Quick Outline #0
Quick Type Hierarchy

Show In LE8W >
Copy Qualified Name

Paste BV

Quick Fix ®1

Source \8S »
Refactor N8BT B
Local History >
References >
Declarations >
Run As >
Debug As >
Team P
Compare With >
Replace With -
Topcased >
KerMeta =
Preferences...

BT y ¢

Toggle Comment
Remove Block Comment
Cenerate Element Comment

Correct Indentation
Format

Add Import
Organize Imports
Sort Members...
Clean Up...

Override/Implement Methods...

Cenerate Delegate Methods...
Cenerate hashCode() and equals()...
Generate Constructor using Fields...

®7
{38\
&)

!
¢ 3#F

¢#EM
¢330

Generate Getters and Setters...

Generate Constructors from Superclass...



Modifying Circle

public class Circle {
private int x, y, radius;

public int getX() {
return Xx;

}

public 1int getY() {
return y,

¥
¥

// Note that there is no accessor for radius, we have not
seen the need of 1t!
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Translating Circle

public class Circle {
public void translate(int dx, int dy) {

X = X + dx;
y =y + dy;

33



Translating Circle

public class Circle {

public void translate(int dx, int dy) {
X = X + dx;
y =y + dy;

_ S N
Finished after 0.031 seconds ~

L5 apl QR mE-

Runs: 3/3 B Errors: 0 Failures: 0

VE] hotdraw.test.HotDrawTest [Runner: JUnit 4] (0.000
gEltestEmptyCanvas (0.000 s)
Ez]testCanvas (0.000 s)
EtranslatingCircle (0.000 s)
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Translating the rectangle

@Test public void translatingRectangle() {

Rectangle rectangle = new Rectangle();

int oldX1l = rectangle.getX1();
int oldYl = rectangle.getY1l();
int oldX2 = rectangle.getX2();
int oldY2 = rectangle.getY2();

rectangle.translate(2, 3);

assertEquals(rectangle.getX1(),
assertEquals(rectangle.getX2(),
assertEquals(rectangle.getY1l(),
assertEquals(rectangle.getY2(),

35

oldX1
oldX2
oldY1l
oldY2

2);
2);
3);
3);



public class Rectangle {

public
public
public
public

}

int getX1(O {...}
int getY1l(O {...}
int getX2() {...}
int getY2() {
return yZ;

Updating

Rectangle

public void translate(int dx, int dy) {

x1
X2
yl
y2

x1
X2
yl
y2

+
+
+
+

dx;
dx;
dy;
dy;

36



Important

Note that we have not still see the need to have a
common interface and a common superclass

If you doing it upfront, when your design will look
like what you want it to be, and not what it has to be
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Version 5

t Is a bit cumbersome to have to translate each
element one by one

| et’s ask the canvas to translate all the nodes
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Translating the canvas

@Test public void translatingTheCanvas() {

Rectangle rectangle = new Rectangle();
int rectangleOldX1l = rectangle.getX1();
int rectangleOldY1l = rectangle.getY1l();
int rectangleOldX2 = rectangle.getX2();
int rectangleOldY2 = rectangle.getY2();

Circle circle = new Circle(Q);
int circleOldX = circle.getX();
int circleOldY = circle.getY();

emptyCanvas.add(rectangle);
emptyCanvas.add(circle);
emptyCanvas.translate(2, 3);
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Translating the canvas

assertEquals(rectangle
assertEquals(rectangle
assertEquals(rectangle
assertEquals(rectangle

.getX1(),
.getX2(),
.getY1l(),
.getY2(),

rectangleOldX1
rectangleOldX2
rectangleOldY1l
rectangleOldY2

assertEquals(circle.getX(), circleOldX + 2);
assertEquals(circle.getY(), circleOldY + 3);

abergel@dcc.uchile.cl
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Updating Canvas -
what we would like to do

public class Canvas {

private ArraylList<Object> elements =
new ArraylList<Object>();

public void add(Object object) {
elements.add(object);

h

public void translate(int dx, int dy) {
for(Object o : elements)
o.translate(dx, dy);

abergel@dcc.uchile.cl 4l
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Updating Canvas - what we would
ike to do

public class Canvas {

private ArraylList<Object> elements =
new ArraylList<Object>();

public void add(Object object) {
elements.add(object);

h

public void translate(int dx, int dy) {
for(Object o : elements)
o.translate(dx, dy);

The compiler will not be

happy with this
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What is happening?

Only now we see the need to introduce a common
interface that the object have to fulfill

This interface will only be aware of the
translate(dx,dy) method
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Let’s introduce the Widget interface

public interface Widget {
public void translate(int dx, int dy);

h

public class Rectangle implements Widget {

}

public class Circle implements Widget {

}

44



Updating Canvas

public class Canvas {
private ArraylList<Widget> elements =
new ArrayList<Widget>();

public void add(Widget widget) {
elements.add(widget);
ks

public void translate(int dx, int dy) {
for(Widget o : elements)
o.translate(dx, dy);

45



Updating Canvas

public class Canvas {
private ArraylList<Widget> elements =
new ArrayList<Widget>();

public void add(Widget widget) {
elements.add(widget);

pUbll C VO'i.d tr'anslate(i nt dX ’ 1- nt Finlish\ed a'f-ter 0.033 seconds 2
for(Widget o : elements) FHQe = EH-
o.translate(dx, dy); _
} Runs: 5/5 B Errors: 0 B Failures: 0
L
}_ v g hotdraw.test.HotDrawTest [Runner: JUnit 4] (0.000 {

gEtestEmptyCanvas (0.000 s)
g‘ﬁr]testCanvas (0.000 s)
EtranslatingCircle (0.000 s)
@translatingRectangle (0.000 s)
EtranslatingTheCanvas (0.000 s)
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Version 6

We are doing a pretty good job so far

Let’s add a group of widgets that can be
commonly manipulated
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Testing Group

@Test public void groupingWidgets() {
Group group = new Group();
assertEquals(group.getNumberOfElements(), 0);

group.add(new Circle());

group.add(new Rectangle());
assertEquals(group.getNumberOfElements(), 2);

48



Defining Group

public class Group {
private ArraylList<Object> elements =
new ArraylList<Object>();

public void add(Object w) {
elements.add(w);

h

public int getNumberOfElements() {
return elements.size();

}

49



Defining Group

public class Group {
private ArraylList<Object> elements =
new ArraylList<Object>();

public void add(Object w) {
elements.add(w);

s Yes! We haven’t seen

TRTatE:  the need to have Widget
return elements here

}

50



Defining Group

Finished after 0.103 seconds

Coa"RR|QR W E-
Runs: 6/6 Errors: 0 B Failures: 0

v hotdraw.test.HotDrawTest [Runner: JUnit 4] (0.040 s) _
E]testEmptyCanvas (0.000 s) JeC:t> e-l'er_nents =
¢ testCanvas (0.000 s) ClyL'L St<ObJeCt>() >
EtranslatingCircle (0.000 s)
Eltranslatingkectangle (0.000 s)
¢ translatingTheCanvas (0.000 s)
E]groupingWidgets (0.039 s)

Yes! \We haven’t seen

e the need to have Widget
rn elements here

This is the proof that we

do not need It!



Translating a group - what we cou

but It contains a lot of duplicat

@Test public void translatingGroup() {
Group group = new Group();
group.add(new Circle());
group.add(new Rectangle());
group.translate(...)

h

52
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Sut let’s refactor first

public class HotDrawTest {
private Canvas emptyCanvas;
private Group emptyGroup, group;
private Circle circle;
private Rectangle rectangle;

@Before public void initializingFixture() {
emptyCanvas = new Canvas ();
emptyGroup = new Group();
group = new Group();
group.add(circle = new Circle());
group.add(rectangle = new Rectangle());
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Sut let’s refactor first

@Test public void groupingWidgets() {
assertEquals(emptyGroup.getNumberOfElements(), 0);
assertEquals(group.getNumberOfElements(), 2);
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Translating a group

@Test public void translatingGroup() {
int circleOldX = circle.getX();
int circleOldY = circle.getY();
int rOldX1l = rectangle.getX1();
int rOldYl = rectangle.getY1();

group.translate(2, 3);

assertEquals(rectangle.getX1(), rOldX1l + 2);
assertEquals(rectangle.getY1(), rOldY1l + 3);
assertEquals(circle.getX(), circleOldX + 2);
assertEquals(circle.getY(), circleOldY + 3);
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Translating a group

public class Group {
private ArraylList<Widget> elements =
new ArraylList<Widget>();

public void add(Widget w) {
elements.add(w);

h

public int getNumberOfElements() {
return elements.size();

}

public void translate(int i, int j) {
for(Widget w : elements)
w.translate(i, j);
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Translating a group

public class Group {
private ArraylList<Widget> elements =
new ArraylList<Widget>();

public void add(Widget w)
elements.add(w);

Yes, we need an array
of Widgets

public int getNumberOfEl
return elements.size();

}

public void transiate(int i, int j) {
for(Widget w : elements)
w.translate(i, 7j);
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Translating a group

public class Group {
private ArraylList<Widget> elements =
new ArraylList<Widget>();

public void add(Widget w) {
elements.add(w);

h

Finished after 0.045 seconds -

. . g s e
public int getNumberOfElements() { o 58|Q & ® [
return elements. SiZEC); Runs: 7/7 B Errors: 0 B Failures: 0

1 L

VE] hotdraw.test.HotDrawTest [Runner: JUnit 4] (0.005 4
EtestEmptyCanvas (0.000 s)

public void translate(int 1, int j B restCanvas (0.000 5)

for(Widget w : elements) g translatingCircle (0.000 s)
2 Y . Etranslatingkectangle (0.000 s)
w. tr'anslate(l g J) ’ EtranslatingTheCanvas (0.001 s)
}' EgroupingWidgets (0.002 s)
}. ¢ translatingGroup (0.002 s)
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Version 7

| et’s refactor Canvas

instead of containing a list of elements, it will solely contain a
group
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Canvas is getting simpler

public class Canvas {
private Group group = new Group();

public void add(Widget widget) {
group.add(widget);
ks

public void translate(int dx, int dy) {
group.translate(dx, dy);

h

public int getNumberOfElements() {
return group.getNumberOfElements();

¥
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Canvas is getting simpler

public class Canvas {
private Group group = new Group();

public void add(Widget widget) {

group.add(widget);
ks
public void translate(int dx, int dy) {

group.t r'anslate(dx R d)/) ; Finished after 0.086 seconds <
ks B 5§|0<:> el

Runs: 7/7 B Errors: O B Failures: 0

pUbliC int QEtNumber'O'FElementS() 'i_
return group.getNumberOfElemen

v ?_;] hotdraw.test.HotDrawTest [Runner: JUnit 4] (0.027 ¢
}' f’jtestEmptyCanvas (0.017 s)
} ¢ testCanvas (0.000 s)
ﬂtranslatingCircle (0.000 s)
g@translatingkectangle (0.000 s)
g}E']translatingTheCanvas (0.005 s)
¢=] groupingWidgets (0.000 s)
6l ﬁ'__i]translatingCroup (0.004 s)




Version 8

Adding a new operation

We will now scale objects

O scale x2

=
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Adding a test for scalability

@Test public void scalingGroup() {
int oldRadius = circle.radius();
int rectangleWidth = rectangle.width();
int rectangleHeight = rectangle.height();

group.scale(2);
assertEquals(circle.radius(), 2 * oldRadius);

assertEquals(rectangle.width(), 2 * rectangleWidth);
assertEquals(rectangle.height(), 2 * rectangleHeight);
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Adding a test for scalabllity

Accessing

radius

@Test public void scalingGroup
int oldRadius = circle.radius();
int rectangleWidth = rectangle.width();
int rectangleHeight = rectangle.height();

Accessing
width and height

assertEquals(circle.radius(), 2 * oldRad
assertEquals(rectangle.width(), 2 * rectanglewn
assertEquals(rectangle.height(), 2 * rectangleHelght),

group.scale(2);
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Updating Circle

public class Circle implements Widget {
private int x, y, radius;

public int radius() {
return radius;

65



Updating Rectangle

public class Rectangle implements Widget {
public int width() {
return Math.abs(x2 - x1);

}

public int height() {
return Math.abs(y2 - y1);

h
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Scalability

public class Group {
public void scale(double s) {
for(Widget w : elements)
w.scale(s);

.}
public interface Widget {
public void scale(double s); }

public class Circle implements Widget {
public void scale(double s) {
radius *= s;
ks
¥

public class Rectangle implements Widget {
public void scale(double s) {
x1l *=s; yl *= s5; x2 *= s; y2 *= s;

h
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Scalabllity

public class Group {
public void scale(double s) {

for(Widget w : elements)
w.scale(s);

.}

public interface Widget {

public void scale(double s); }

public class Circle implements Widget {
public void scale(double s) {

¥
¥

radius *= s;

public class Rectangle implements Widget {
public void scale(double s) {

}

x1l *=s; yl *= s5; x2 *= s; y2 *= s;

68

Finished after 0.032 seconds -

| nmgﬁl%f;‘_ m

Runs: 8/8 B Errors: O B Failures: 0

VT_;] hotdraw.test.HotDrawTest [Runner: JUnit 4] (0.001
dz']testEmptyCanvas (0.001 s)
¢ testCanvas (0.000 s)
@translatingCircle (0.000 s)
ﬂz']translatingRectangle (0.000 s)
ﬂz’]translatingTheCanvas (0.000 s)
EgroupingWidgets (0.000 s)
EtranslatingCroup (0.000 s)
ﬁz’]scalingcroup (0.000 s)



Version 10

Making group recursive

A group can now contain a group
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Recursive group

@Test public void recursiveGroup() {
Group unGroup = new Group();
unGroup .add(emptyGroup);
group .addCunGroup);
assertEquals(emptyGroup.getNumberOfElements(), 0);
assertEqualsCunGroup.getNumberOfElements(), 1);
assertEquals(group.getNumberOfElements(), 3);

group = new Group();
group.add(circle = new Circle());

group.add(rectangle = new Rectangle());
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Group implement Widget

public class Group implements Widget {

}

71

Runs: 10/10 B Errors: 0 B Failures: 0

v E] hotdraw.test.HotDrawTest [Runner: JUnit 4] (0.000
EtestEmptyCanvas (0.000 s)
EtestCanvas (0.000 s)
EjtranslatingCircle (0.000 s)
&]translatingkectangle (0.000 s)
#'_jtranslatingTheCanvas (0.000 s)
EgroupingWidgets (0.000 s)
Etranslatingcroup (0.000 s)
#’]scalingcroup (0.000 s)
ﬁcountingObject (0.000 s)
g*ﬁ'__i]recursivecroup (0.000 s)
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TDD en résumé

= Modéliser est support aux tests :

vV Tests fonctionnels => use cases et scenarios, Tests d'intégration et structure, ...

= Coder / tester, coder / tester...

v Lancer les tests aussi souvent que possible (aussi souvent que le compilateur 1)

= Commencer par écrire les tests au moins sur les parties les
plus critiques

v Ecrire les tests qui ont le meilleur retour sur investissement !
. o o, » 7 ——» )
= Quand on ajoute des fonctionnalités, on écrit d’abord les tests

= Quand on trouve un bug, écrire un test qui le caractérise

v Principe d’intégration continue

Pendant le développement, le programme marche toujours, peut étre ne
fait-1l pas tout ce qui est requis, mais ce qu'l fait, 1l le fait bien !
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En conclusion, pourquoi un
développement dirigé par les tests? (1)

Les programmeurs n'aiment pas tester.

= Ils testeront relativement bien la premiére fois.
- La deuxiéme fois, cependant, les tests sont généralement moins approfondis

- La troisieme fois, ..

=] ¢ test est considéré comme une tiche ennuyeuse qui pourrait
&tre | 1l d lgu'un d’ !
etre le travail de quelqu un autre!

+DDT (TDD) encourage les programmeurs & maintenir un
ensemble exhaustif de tests reproductibles

v Ils sont supportés par des outils qui permettent & la fois une exécution
sélective et automatisée des tests.

v Les tests peuvent étre exécutés apres chaque changement
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En conclusion, pourquoi un
développement dirigé par les tests? (2)

DUnit: An Xtreme testing framework Q@@

~» Bob Martin:

File TestTree Options Actions
o W VMO P &5 N

~& "I'acte d'écrire un test unitaire est plus un o
Test Hierarchy:

acte de conception que de vérification" SV m LeTosten
- M m TTestCaseList
v m testédd
-~ Renforcer la confiance v W testindexTooHigh
1w testwilGowiong
JJ testOopsAnE ot
~ En pratiquant TDD, les développeurs vont |
: ' STF Progress: HERNNRNRRNRNNNNNNNNNNNNNNNNNREED
s'efforcer d'améliorer leur code - sans la Secre MO, 17,
S =X I Testsl Run | Faiuesl En
peur qui est normalement associée a des - :
modifications du code Test Name | Faire Type | Message
~& Supprimer / réduire le recours au débogueur 2 3
~» Plus de "debug plus tard" attitudes
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