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BeeaoeHune B TDD

Extreme Programming Practices
TDD "Red-Green-Refactor”
Kpatkuu o63op JUnit

Bowling Game Kata

Workshop
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JOKCTpemMarnbHoe
nporpammupoBaHumne (XP)

Pa3paboTka yepes
TectnpoBaHue (TDD)

Agile Manifesto B 2001
roay.
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Collective Test-Driven Coding

Ownersh% Development \Standard
Customer ( Pair

Planning

Refactoring Game

Tests Programming

Contlnuous Simple Sustainable
Integration Design Pace

T Metaphor —

Small
Releases

Extreme Programming Practices
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Test-Driven
/ Development \

Pair Refactoring

Programming /
\ Simple

Design

\ /

Extreme Programming Practices
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«YncTbIn KOO, KOTOPbLIN paboTaeT»
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Unit tests == TDD
TDD == 100% coverage
TDD == Bpema * 2

TDD == cepebpsiHas nyn4d
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[nwem HOBbIV KO TONbKO TorAda, korga
aBTOMaTU4ecKum kog He cpaboTtan

Ynansiem oyonuposaHue
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1. Write a test
that fails

3. Eliminate
redundancy

REFAGTOR

2. Make the
code work

MaHTpa TDD - “red, green, refactor”

A
<LUXOFT

v Training Center



RED / GREEN / REFACTOR URORT

v Training Center
n [Mogyman

N
-~
o
N
o
=
=
©
—
|_
=
o

© Lux



N
~
o
13\
(o)
£
£
©
—_
l_
=
e}
x
5
4
©

RED / GREEN / REFACTOR

n [Mogyman
n Hanuwwu TecTt
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RED / GREEN / REFACTOR

n [Mogyman
n Hanuwwn tect
E Ckomnununpym
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RED / GREEN / REFACTOR

[Mogyman
Hanuwwn tect
Ckomnununpym

cnpaBb oLLInMOKK
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RED / GREEN / REFACTOR

& Jw N ] ]o

[Mogyman
Hanuwn tect
Ckomnununpym
cnpaBb oLLInMOKK

3anyctu n yéeamncb 4To TECTbI ynanm
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v Training Center

[Mogyman

Hanuwn tect

Ckomnununpym

cnpaBb oLLInMOKK

3anyctn n ybeamcb 4YTO TECTbI ynanu

Hanuwwu koA
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RED / GREEN / REFACTOR UXOFT
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v Training Center
[Mogyman
Hanuwn tect
Ckomnununpym
cnpaBb oLLInMOKK
3anyctn n ybeamcb 4YTO TECTbI ynanu
Hanuwwu koA

3anyctn n ybeamncb YTo TECTbI MPOLUIN
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RED / GREEN / REFACTOR CLUXOFT
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v Training Center

[Mogyman

Hanuwwu Tect

Ckomnununpym

cnpaBb oLLInMOKK

3anyctn n ybeamcb 4YTO TECTbI ynanu
Hanuwwu koA

3anyctn n ybeamncb YTo TECTbI MPOLUIN

PedakTopuHr
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RED / GREEN / REFACTOR

~jojulsfwinv]-=]o

[Mogyman

Hanuwwu Tect

Ckomnununpym

cnpaBb oLLInMOKK

3anyctn n ybeamcb 4YTO TECTbI ynanu
Hanuwwu koA

3anyctn n ybeamncb YTo TECTbI MPOLUIN

PedakTopuHr
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RED / GREEN / REFACTOR

~jojulsfwinv]-=]o

[Mogyman

Hanuwwu Tect

Ckomnununpym

cnpaBb oLLInMOKK

3anyctn n ybeamcb 4YTO TECTbI ynanu
Hanuwwu koA

3anyctn n ybeamncb YTo TECTbI MPOLUIN

PedakTopuHr
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Ownob6kmn TDD

[lncaTtb TeCT nocne koga

[MncaTb TECT KOTOPbLIN cpa3y NPOXoanT

[lncatb cpady MHOro TecToB

A\
CLUXOFT
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JUnit

Asserts

= assertEquals
= assertFalse

= assertNotNull
= assertNull

= assertNotSame
= assertSame

= assertTrue

TestCase
" run
= setUp

= tearDown

Annotations
" @Test
" @Before

" @After

A\
CLUXOFT
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JUnit Annotations (I?JXOFT

v Training Center

" @Test

" @Before

" @After

" @BeforeClass

" @AfterClass

" @Ignore

" @Test (expected = Exception.class)

" @Test(timeout=100)
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(v

Bowling Game Kata - nogcyeT o4koB urpbl B 60ynuHr

www.objectmentor.com
wiki.agiledev.ru
www.slideshare.net
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A
lMpasuna urpbl B 60ynuHr CLUXOFT
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PayHabl Moacuyet o4ykoB

" 10 payHgosB (frame-oB) " 10 cpaay (strike).
3aKaH4YMBaEeTCs OCPOUHO.

" B ogHom frame — 2 bpocka 10 oukoB + pins + pins

" Llenb — BbIOUTL Kernu (pins) " 10 oukoB co BTOpOro 6pocka
(spare)

" BblurpbiBaet HabpaBLLNK 10 o4koB + pins

OonbLue BCeEX OYKOB
" Max 300 oukoB (12 strikes)

NMNocneaHun frame

" 1-n strike — gaeT BO3MOXHOCTb BpoCUTb eLle aBa pasa

" 2-1 spare — gaeT BO3MOXXHOCTb BpOCUTb elle oaHu pas
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N\
Hago HanucaTb <LUXOFT
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BowlingGame

+ roll(pins : int)
+ score() : int

Hanuncatb knacc BowlingGame, KoTopbi UMeeT aBa MeToda

* roll (pins : int) — BbI3bIBAETCA KaXXabIN pa3 Korga Urpok
ObpocaeT wap. Pins — KONMYeCcTBO BbIOUTLIX KEFMEW B 3TOM
bpocke

° score() : int — BbI3bIBaeTcA B KOHUE uUrpbl. [NokasbiBaeT
pesynbstaTt urpbl
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A quick design session

BowlingGame

+ roll(pins : int)
+ score() : int

Ham HyxeH
BowlingGame knacc
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A quick design session

BowlingGame Frame

+ roll(pins : int) 2

) + score() :int
+ score() : int 0

Nrpa nmeet 10
dopenmon

A\
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A quick design session

BowlingGame

A\
CLUXOFT

v Training Center

+ roll(pins : int)
+ score() : int

Frame

Roll

+ score() : int

- pins :int

Kaxgbin dppenm
COCTOMUT U3 OOHOIO
nnn oByx 6pockos
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A quick design session

BowlingGame

+ roll(pins : int)
+ score() : int

Frame

A\
CLUXOFT

v Training Center

[MocnegHun dopenm
COOEPXUT ABa Unu
Tpun B6pocka

+ score() : int

Roll

A

- pins :int

Tenth Frame

A

30
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A quick design session

BowlingGame

+ roll(pins : int)
+ score() : int

Frame

A\
CLUXOFT

v Training Center

Score yHKunA
OOIMKHa NPOUTUCH NO
BCEM operimam U
nocymnTaTb pesynsrar

+ score() : int

Roll

A

- pins :int

Tenth Frame

A
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A quick design session

BowlingGame

Next Frame

i

+ roll(pins : int)
+ score() : int

Frame

+ score() : int

A

Tenth Frame

Strike nnn Spare
3aBUCUT OT KonnyecTea |
BbIOUTbLIX KErnen B
Frame

Roll

- pins :int

A
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A
Ewie pa3 noBTOpMM NpaBuna CLUXOFT

v Training Center

PayHabl Moacuyet o4ykoB

" 10 payHgosB (frame-oB) " 10 cpaay (strike).
3aKaH4YMBaEeTCs OCPOUHO.

" B ogHom frame — 2 bpocka 10 oukoB + pins + pins

" Llenb — BbIOUTL Kernu (pins) " 10 oukoB co BTOpOro 6pocka
(spare)

" BblurpbiBaet HabpaBLLNK 10 o4koB + pins

OonbLue BCeEX OYKOB
" Max 300 oukoB (12 strikes)

NMNocneaHun frame

" 1-n strike — gaeT BO3MOXHOCTb BpoCUTb eLle aBa pasa

" 2-1 spare — gaeT BO3MOXXHOCTb BpOCUTb elle oaHu pas
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lNMuwem Kop

A
<LUXOFT

v Training Center

o
-

TEST-DRIVEN
DEVELOPMENT

click to LOOK INSIDE!

SESTING

the art of

it

L

.....
e
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Test List

public class BowlingGameTest {

git checkout bowling-0.1

[Tooymau

A\
CLUXOFT

v Training Center
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Assert First

@Test

public void shouldScoreZeroOnGutterGame() {
assertEquals(@, game.score());

+

A\
CLUXOFT

v Training Center
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. A\
Test First CLUXOET

v Training Center

@Test
public void shouldScoreZeroOnGutterGame() {
for (int 1 =0; 1 < 20; i ++) {
game.roll(Q);

1 [nwem TecT
assertEquals(@, game.score()); NrHOPKMPYA
} OLLIMBKM

KOMMUIJTATOPAa
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NcnpaBnaem ownbku, nuwem Kop CLUXOFT
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@Test
public void shouldScoreZeroOnGutterGame() { '
for (int 1 = 0; i < 20; i ++) {

game.roll(0);
}

assertEquals(@, game.score());

public class BowlingGame {

public void roll(int pins) {

¥

public int score() { Mywem MUHUMYM
return 0; koga! KISS

¥
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. A
Cnepyowmm tect <LUXOFT

v Training Center

@Test
public void shouldScoreTwentyWhenAll0One() { '
for (int 1 =0; 1 < 20; i ++) A
game.roll(1); TecT napaert
}

assertEquals(20, game.score());

45
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@Test
public void shouldScoreTwentyWhenAllOne() { .
for (int 1 =0; i < 20; i ++) o
game.roll(1); TecT npoxoaut
¥

assertEquals(20, game.score());

public class BowlingGame {
private int score;

public void roll(int pins) {
score += pins;

}

public int score() {
return score;
}

}

git checkout bowling-0.2
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Y6upaem ay6nupoBaHune

@Test
public void shouldScoreZeroOnGutterGame() {
int count = 20;
int pins = 0;
for (int 1 = 0; i < count; i ++) {
game.roll(pins);
¥

assertEquals(@, game.score());

A\
CLUXOFT

v Training Center
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Pedakropum

@Test

public void shouldScoreZeroOnGutterGame() {
rolWMany (20, 0);
assertEquals(0, game.score());

}

@Test
public void shouldScoreTwentyWhenAllOne() {
rolWMany (20, 1);
assertEquals(20, game.score());
,}
v
private void rolWany(int count, int pins) {
for (int i = 0; i < count; i ++) {
game.roll(pins);

}

git checkout bowling-0.3

A\
CLUXOFT

v Training Center

43



N
o
o
13\
(o)
£
£
©
—_
l_
=
e}
x
5
4
©

A
lNpoBepKa Ha Spare CLUXOET

v Training Center

s /| 3 ®

TecT napgaet

10+ 3 3

@Test
public void shouldScoreSpareCorrectly() {
game.roll(6);
game.roll(4);
game.roll(3);
rolWMany (17, 0);
assertEquals(16, game.score());
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Design review

roll — 3aHnmaeTcs
NOACYETOM OYKOB, HO
MMS MeToda He
yKa3bIBaA€ET Ha 3TO

public class BowlingGame {
private int score;
public void roll(int pins) {

score += pins;
+

public int score() {
return score;

1 score — He 3aHMMaeTcs NoacyYeTom
OYKOB, XOTSI UMSI YKa3bIBaET, YTO
OOIKHA

git checkout bowling-0.4

A\
CLUXOFT

v Training Center
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REdESign [lobaBnsem meTtop,

B Ignore

@Ignore("until we get design right")
@Test
public void shouldScoreSpareCorrectly() {
game.roll(6);
game.roll(4);
game.roll(3);
rolWMany (17, 0);
assertEquals(16, game.score());

A\
CLUXOFT

v Training Center
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Redesign

public class BowlingGame {
private final int[] rolls = new int[21];
private int currentRoll = 0;

public void roll(int pins) {
=p

rolls[currentRol11++] ins;
}

public int score() A
int score = 0;
for (int 1 = 0; i < rolls.length; i++) {
score += rolls[il;
¥

return score;

A\
CLUXOFT

v Training Center
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Y6upaem Ignore

@Test
public void shouldScoreSpareCorrectly() {
game.roll(6);
game.roll(4);
game.roll(3);
rolWMany (17, 0);
assertEquals(16, game.score());

A\
CLUXOFT

v Training Center

TecT napaet
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Muwem KoAa CLUXOFT
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public int score() {
int score = 0;
for (int i = 0; i < rolls.length; i++) {
if (rolls[i] + rolls[i+1] == 10)
score += 10 + rolls[i+2];

score += rolls[il;

¥
return score;
1 Xopowasa nges! 3a ogHUM
NCKITIOYEHUEM — ITO He
paboTaet

Y Hac Bce eule npobrnems! ¢ An3anHOM.
Ou4eBnaHO, HAOQO cUMTaTb OYKK NO hpenmam

N
~
o
13\
(o)
£
£
©
—_
l_
&=
e}
x
5
4
©



(] A
OuepepnHan ceccua Redesign CLUXOFT
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@Ignore("until we get design right")

@Test .
public void shouldScoreSpareCorrectly() {
game.roll(6);
game.roll(4);
game.roll(3);
rolWMany (17, 0);
assertEquals(16, game.score());

[lobaBnsiem metop,
B Ignore
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] A
Refactoring <LUXOFT

v Training Center
public int score() {

int score = 0; ‘
int 1 = 0;
for (int frames = 0; frames < 10; frames++) {
score += rolls[i] + rolls[i+1];
1 += 2;
}

return score;

51
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Y6upaem Ignore

@Test
public void shouldScoreSpareCorrectly() {
game.roll(6);
game.roll(4);
game.roll(3);
rolWMany (17, 0);
assertEquals(16, game.score());

A\
CLUXOFT

v Training Center

TecT napgaet
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A\
Muwem KoAa CLUXOFT

v Training Center

public int score() {
int score = 0;
int 1 = 0;
for (int frames = 0; frames < 10; frames++) {
if (rolls[i] + rolls[i + 1] == 10) {
score += 10 + rolls[i + 2];
1 += 2;
} else {
score += rolls[i] + rolls[i + 1];
1 += 2;
}
}

return score;

git checkout bowling-0.5
53
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[1Tnoxoe nma nepemMeHHoU
public int score() {
int score = 0;
int 1 = 0;
for (int frames = 0; frames < 10; frames++) {
if (rolls[i] + rolls[i + 1] == 10) {
score += 10 + rolls[i + 2];

1 += 2;
} else {
score += rolls[i] + rolls[i + 11;
1 += 2;
¥ [1TNoxo nMeTb KOMMEHTapuU B
} YCIOBUY

return score;
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] A
Refactoring <LUXOFT

v Training Center

public int score() {
int score = 0;
int framelndex = 0;
for (int frames = 0; frames < 10; frames++) {
if (isSpare(frameIndex)) {
score += 10 + rolls[frameIndex + 21;
frameIndex += 2;
} else {
score += rolls[frameIndex] + rolls[frameIndex + 1];
frameIndex += 2;

}
}

return score;

}

private boolean isSpare(int frameIndex) {
return rolls[frameIndex] + rolls[frameIndex + 1] == 10;
+

git checkout bowling-0.6

55
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10 3

10+3+4 3+4

@Test
public void shouldScoreStrikeCorrectly()

{
game.roll(10);

game.roll(3);

game.roll(4);

rolWMany (16, 0);
assertEquals(24, game.score());
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public int score() {
int score = 0;
int framelIndex = 0;
for (int frames = 0; frames < 10; frames++) {
if (rolls[frameIndex] == 10) { // strike
score += 10 +
rolls[frameIndex + 1] +
rolls [frameIndex + 2];
frameIndex++;
} else if (isSpare(frameIndex)) {
score += 10 +
rolls [frameIndex + 21;
frameIndex += 2;
} else {
score += rolls[frameIndex] +
rolls[frameIndex + 1];
frameIndex += 2;
¥
}

return score;

A\
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public int score() {
int score = 0;
int framelIndex = 0;
for (int frames = @; frames < 10; frames++) /.
if (rolls[frameIndex] == 10) { // strike
score += 10 +
rolls[frameIndex + 1] +
rolls [frameIndex + 2];
frameIndex++;
} else if (isSpare(frameIndex)) {
score += 10 +
rolls [frameIndex + 2];
frameIndex += 2;
} else {
score += rolls[frameIndex] +
rolls [frameIndex + 1];
frameIndex += 2;

KommeHTapun ana ycrnosud

}

¥ HenoHaTHOE
return score; BbIPAKEHE
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public int score() {
int score = 0;
int frameIndex = 0;
for (int frames = 0; frames < 10; frames++) {
if (isStrike(frameIndex)) {
score += strikeBonus(frameIndex);
frameIndex++;
} else if (isSpare(frameIndex)) {
score += spireBonus(framelIndex);
frameIndex += 2;
} else {
score += sumOfBallsInFrame(frameIndex);
frameIndex += 2;

}
}

return score;
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@Test
public void shouldScoreStrikeCorrectly() {
rollStrike();
game.roll(3);
game.roll(4);
rolWMany(16, 0);
assertEquals(24, game.score());

}

private void rollStrike() {
game.roll(10);
s

git checkout bowling-0.8
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@Test

public void shouldScorePerfectGame() {
rolWMany(12, 10);
assertEquals(300, game.score());
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" IDE

o p—

3= %3- | @3 Daniel@SOJUZ 2007-12-02 14:17:21 + %, Run ~

Q—- | ©.3

= Console (v) Testrun completed Results: 12/12 passed; Item(s) checked:
Result Test Name Project

= Ant .,_é’] @ Passed ExpiresInSecondsTest LoggingTests
.,_é_] (@ Passed LogLevelTest LoggingTests
,_é] (@ Passed IsValidTest LoggingTests

" Maven .é] (@ Passed LoadTest LoggingTests
é @ Passed RetrievedOnTest LoggingTests

® Test Runner ,_z’] @ Passed LogEnabledTest LoggingTests
.,_é’] (@ Passed ExpiredTest LoggingTests
.,_é_] (@ Passed IsWithinRange LoggingTests

= ClI ,_é] (@ Passed IsValidTest LoggingTests
.é] (@ Passed LoadTest LoggingTests

= File watcher é @ Passed IsValidTest LoggingTests
,_é’] (@ Passed ClientLogEntryConstruc LoggingTests
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Run BowlingGameTest - L

w g

@ Done: 5 of 5 (0.015 s) (NNNNANENNNNANARNNNNANNRNNNNARRRRNNRR])

v (=% BowlingGameTest (kata) /System/Library/Java/JavaVirtualMachines/1.6.0. jdk/Contents/Home/bit
(=" shouldScoreZeroOnGutterGame

[

i @) shouldScore TwentyWhenAllOne Process finished with exit code @
\® (@ shouldScoreSpareCorrectly =9

| (= shouldScoreStrikeCorrectly &

(" shouldScorePerfectGame o

on

=

j<3

X

@

#3 Version Control IF 9: Changes | [ 4:Run 52 6: TODO ' Event Log

63



N
~
o
13\
(o)
=
=
©
—_
|_
=
o
x
5
|
©

A\
Console CLUXOEFET

v Training Center

ROy ~ Terminal — bash — 65x20 g"l

kata » ]ava org Junlt ‘runner.JUnitCore kata. BowllngGameTest
JUnit version 4.7

Time: 0.017

OK (5 tests)

kata » I
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Ant

" ant

= ant coverage

PACHE ANT?>

A\
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— ¥
® O O (") Unit Test Results. x \\_) l

C' (@ file://localhost/Volumes/Macintosh%20HD/Users/admin/Lab/Trainings... 77 @& @ X

Home Unit Test Results.
. . . Ant.
Packages Designed for use with JUnit and Ant
kala Summary
| Tests Failures Errors Success rate Time
5 0 0 100.00% 0.042
Classes
Note: failures are anticipated and checked for with assertions while errors are
BowlingGameTest unanticipated.
Packages
Name Tests Errors Failures Time(s) Time Stamp Host
kata 5 0 0 0.042 2012-05- Ivan-
28T19:11:05 Dyachenkos-
MacBook-
Pro.local
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Maven

mMaven

" mvn clean install

" mvn clean install -Pcoverage
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Test Runner

FlexUnit Runner powered by Adobe Consulting

TEST CASES

Q

Case Result
» ExamineViewTest L,

» AutowireTest

p ExecuteServiceCallTest

p InitializationBeanTest

¥
¥
» ExpressionUtilsTest <
¥
¥

» PrototypeTest

Expected

A\
CLUXOFT

v Training Center

TEST SUITE
Empty tests v
Tests run 28
Actual Time taken
Errors 0
Fallures 0
RESULT DETAILS
Case PrototypeTest
Function getObjectType
Expected =
Actual -
Location -

Message -



[ ] [ ] [ ] A
Continuous integration (LUXOFT

v Training Center

«samsoo (o

Team City

Hudson

(C cruise
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sonar

£2 lines 10.7 ! class 1000
Pl 2 blocks N
3 files 5033 cmpx & . o
8 640 statements & 1 2 4 6 8 10 12
: Code coverage Test success
ations
- 66.8% 99.9%

- 919 tests & 0 failures
locker 0 +2 skipped ¥ 1 errars
ritical 0 228 min ¥
lajor
Ifmor A Alerts : Coverage < 70.

0

Tags N
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MeHbLue ownbok
[Mpouwie pedakTopuTb
[okymeHTauums
JTyqwinn onsanH kopa

BbicTpee npouecc paspaboTku
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Lukn TDD ?
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Lukn TDD ?

Kakne npeumyuiectsa ?
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Bonpochl

Lukn TDD ?

Kakne npeumyuiectsa ?

Ownbkm TDD ?
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IDyachenko@luxoft.com

git clone git://github.com/ivan-dyachenko/Trainings.qgit

https://github.com/ivan-dyachenko/Trainings



